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Introduction
Wild rice is important in Minnesota- it is the state grain and it is a cultural/spiritual resource to the
Dakota and Ojibwe people. Minnesota has recognized this importance and since 1973 has had a water
quality standard to protect wild rice. The Minnesota Pollution Control Agency (MPCA) is proposing to
amend the state water quality standards and the rules implementing those standards to protect wild
rice from the impact of sulfate, so that wild rice can continue to be used as a food source by humans
and wildlife. This Statement of Need and Reasonableness explains the MPCA’s proposal.

A. Background and existing rules
Minnesota’s water quality rules contain a unique water quality standard to protect wild rice from
adverse impacts due to sulfate pollution. The standard is unique for several reasons:
•

Wild rice is a resource currently specific to the upper Midwest;

•

Wild rice plays a key spiritual and cultural role in Ojibwe, Dakota, and other tribal traditions; and

•

It is very rare to have a water quality standard that protects a single species.

The federal Clean Water Act (CWA) requires states to designate beneficial uses for all water bodies (i.e.
“waters”) and develop water quality standards to protect each use. Water quality standards include one
or more of several components:
•

Beneficial uses — identification of how people, aquatic communities, and wildlife use waters.

•

Numeric standards — typically the allowable concentrations of specific chemicals in a water
body established to protect beneficial uses. Can also include measures of biological health.

•

Narrative standards — statements of unacceptable conditions in and on the water.

•

Antidegradation protections — extra protection for high-quality or unique waters and existing
uses.

Minn. Rules ch. 7050 assigns a series of beneficial use classifications to all waters of the state. These use
classifications set out the beneficial uses that apply to Minnesota waters. Water use classifications, and
their accompanying narrative and numeric standards and antidegradation provisions, make up the
state’s set of water quality standards. Aquatic life and recreation, industrial uses, agriculture and
wildlife, and domestic consumption are some of the beneficial uses that these standards protect.
Although there is a lot of commonality among the beneficial uses established by states – for example,
every state designates and protects drinking water as a beneficial use – states may also set beneficial
uses that reflect the unique nature of their waters and aquatic resources. In Minnesota, the wild rice
resource is protected with a unique water quality standard.
The MPCA established the wild rice beneficial use and sulfate standard to protect that beneficial use in
1973. Minn. R. 7050.0224, subpart 2. The sulfate standard was based on research done in the 1930s and
1940s that found that higher levels of sulfate in water correlated with reduced presence of wild rice. The
standard was included in the Class 4 beneficial use class that consists of waters protected for use in
11

agriculture and by wildlife. Wild rice was included as part of Class 4A, which requires water quality
sufficient to allow for use “without significant damage or adverse effects upon any crops or vegetation
usually grown in the waters or area.” The numeric standard was set at a 10 mg/L of sulfate applicable to
“water used for production of wild rice during periods when the rice may be susceptible to damage by
high sulfate levels.” The narrative standard was established as “the quality of these waters and the
aquatic habitat necessary to support the propagation and maintenance of wild rice plant species must
not be materially impaired or degraded.”
Over time, the MPCA has received questions about whether the 10 mg/L sulfate standard was necessary
and how it should be implemented. Questions were raised as to exactly what constitutes “water used
for production of wild rice,” and when and where the standard applies. Largely in response to these
concerns, and as described below, the Minnesota legislature in 2011 directed the MPCA to undertake
further study and, as necessary, revise the wild rice standard. This rulemaking is the result of that
direction.

B. Summary of proposed revisions
In revising the wild rice standard, the MPCA has three main goals. These are to: 1) revise the numeric
standard to incorporate the latest scientific understanding of the impacts of sulfate; 2) clarify the
beneficial use and which waters support the beneficial use; and 3) clarify what it means to meet or
exceed the standard.
In order to revise the numeric standard, the MPCA conducted extensive research and obtained
information and advice from a number of sources regarding the effect of sulfate on wild rice. Based on
this research, the MPCA has concluded that the formation of sulfide, a sulfur compound related to
sulfate, in the porewater 1 of the sediment where wild rice grows has deleterious impacts on wild rice.
The MPCA has also determined that sulfide concentration is a function of the level of sulfate in the
overlying water, and the concentrations of carbon and iron in the sediment. Based on these scientific
conclusions, the MPCA has identified a protective sulfide level in the porewater and an equation that
derives a protective sulfate value in the surface water based on the iron and carbon levels.
The revisions clarify the wild rice beneficial use, set out requirements for determining the inputs to the
equation, and establish other requirements to provide for more effective implementation of the
standard.
In order to identify the waters that support the beneficial use, the MPCA reviewed a number of sources
to identify those waters where there is a demonstrated harvest of the wild rice by humans or evidence
of use of the grain as a food source by wildlife. After reviewing these sources, the MPCA developed a list
of waters where the beneficial use is an existing use and needs to be protected. The proposed rules
identify these waters as wild rice waters. This list replaces the current “water used for production of
wild rice” descriptor, which has only ever been assigned on a case-by-case basis.

1

Porewater is the water present in saturated sediment between the solid particles of mineral and organic matter.
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The revisions also describe the magnitude, duration and frequency that will constitute an exceedance of
the sulfate standard.
The MPCA’s Technical Support Document (TSD) (Exhibit 1) for this rulemaking provides the detailed
scientific technical analysis supporting the rule revisions and is extensively referred to throughout this
document.

C. Legislative mandate to adopt rules
In 2011, the Minnesota Legislature provided the MPCA with a $1.5 million appropriation from the Clean
Water Fund to conduct a Wild Rice Sulfate Standard Study to gather additional information about the
effects of sulfate and other substances on the growth of wild rice. The Legislature also directed the
MPCA to undertake rulemaking to identify wild rice waters and to make any other needed changes to
the standards following completion of the study.
The legislation also directed the MPCA to:
•

Create an advisory group comprising representatives of tribal governments and a variety of
stakeholders to provide input on the research and the development of future rule amendments;
and

•

Establish criteria for waters containing natural beds of wild rice after consulting Minnesota
tribes, the Minnesota Department of Natural Resources (MDNR) and stakeholders.

Attachment 1 contains all the legislation related to this wild rice rulemaking and the legislative
directions.

D. Description of the proposed revisions
Clarification of the existing sulfate standard and the existing wild rice
beneficial use
The existing wild rice standards, found in Minn. R. 7050.0224, consist of a narrative standard in subpart
1 applicable to selected wild rice waters specifically identified in rule, and a numeric standard in subpart
2 that establishes a sulfate standard applicable to “water used for production of wild rice.” In Minn. R.
7050.0224, subpart 1, the beneficial use of wild rice is described as “the harvest and use of grains from
this plant serve as a food source for wildlife and humans.” In amending the wild rice standard, the MPCA
proposes to:
•

Replace the numeric sulfate standard currently in subpart 2;

•

Clarify where the numeric sulfate standard applies;

•

Keep the beneficial use substantially the same; and

•

Retain the narrative standard and its application to selected wild rice waters as is (though
moving the location of the narrative standard within Minn. R. 7050.0224).
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The proposed revisions specifically identify each water to which the numeric sulfate standard is
applicable, eliminating the existing phrase “water used for production of wild rice,” which resulted in
the need for case-by-case determination of whether a water body met the definition. Similarly, the
proposed revisions retain the list of selected wild rice waters, designated [WR], where the narrative
standard applies, and the use but restates the use protected to improve grammatical expression. The
beneficial use remains the use of the wild rice grain as a food source for wildlife and humans.

Numeric sulfate standard
Equation
The proposed revisions replace the existing 10 mg/L numeric sulfate standard with an equation that
translates a protective concentration of sulfide in the sediment porewater to a calculated sulfate
concentration in the overlying water that will be protective of wild rice in that particular wild rice water.
The MPCA’s research and data analysis show that the pollutant that adversely affects wild rice is not
sulfate in the water, but rather sulfide in the sediment porewater. The MPCA has determined that if
sulfide does not exceed a level of 120 µg/L (120 micrograms per liter) in sediment porewater, the wild
rice beneficial use is protected. The amount of sulfide produced is a factor of sulfate in the water, total
extractable iron (TEFe) in the sediment, and total organic carbon (TOC) in the sediment. The proposed
equation recognizes that relationship and derives a protective level of sulfate in water in relation to the
concentrations of sediment iron and organic carbon. Application of the equation results in a water bodyspecific calculated numeric sulfate standard that keeps sulfide below harmful levels in the porewater.
Because of the relationship between sulfate in the water, sulfide in the porewater, and iron and carbon
in the sediment, an equation is the most accurate approach to protecting wild rice. Compared to a fixed
sulfate standard, an equation results in fewer waters where the required sulfate levels will be either
over-protective (more stringent than needed to protect wild rice) or under-protective (not sufficiently
stringent to protect wild rice). To implement this standard, the sediment of each identified wild rice
water must be sampled for organic carbon and iron, and a numeric standard calculated using the
equation.

Alternate standard
As an alternative to the equation-derived numeric standard, the proposed rule allows the commissioner
to establish an alternate standard based on the actual amount of sulfide in the sediment porewater. The
equation-based numeric standard is designed for the vast majority of water bodies, where changes in
the porewater sulfide concentration is proportional to changes in sulfate in surface water. An alternate
standard may be appropriate when the sulfide in the sediment porewater is being controlled by sulfate
in the groundwater, rather than surface water. The MPCA is also proposing to adopt porewater sampling
and analytical procedures that will be the basis for establishing an alternate standard.

List of waters
The proposed revisions specifically identify wild rice waters where the standard applies. Wild rice waters
are the lakes, reservoirs, rivers, streams, and wetlands where the MPCA has concluded that the wild rice
14

beneficial use has existed since November 28, 1975. 2 The MPCA reviewed numerous sources of
information to determine which waters currently meet or formerly met the wild rice beneficial use. The
proposed list includes approximately 1,300 waters identified by a water identification number. The
proposed rules identify the wild rice waters in each watershed. The proposed wild rice waters are shown
in Attachment 2. When the rules are adopted, lists of the identified waters and interactive maps to
locate wild rice waters will be available on the MPCA’s webpage.

Applying and implementing the standard
To further improve clarity of the rule and provide for more effective implementation, the proposed
revisions also provide additional information that defines how the standard will be applied.
In general, numeric water quality standards (also called numeric water quality criteria) include three
components: magnitude, duration, and frequency. 3 The number itself is the magnitude, the averaging
time of the standard is the duration, and the frequency is how often the magnitude may be exceeded
before the standard is considered to be violated. The current wild rice sulfate standard sets a very clear
magnitude (10 mg/L). However, it is vague about the duration of the standard (“during periods when the
rice may be susceptible to damage by high sulfate levels”) and does not speak to the frequency of the
standard. The proposed revisions specify a magnitude, define the duration as an annual average, and set
a one in ten-year frequency.
The proposal also includes:
•

Changes to Minn. R. ch. 7053 to define the flow conditions the MPCA will use to set effluent
limits for sulfate.

•

A mechanism for the commissioner to determine, via a public process, that a facility does not
require a sulfate effluent limit if its discharge cannot impact the wild rice beneficial use in the
water body receiving the discharge.

•

A reference to the procedures for applying for a variance from the water quality standard, and a
waiver of the fee for municipalities that apply for variances.

Future identification of additional wild rice waters and inclusion in rule
The definition of a wild rice water requires that wild rice waters must be identified in Minn. R.
7050.0471; therefore, the standard does not apply until a water is specifically identified in rule. The
MPCA recognizes that due to the lack of comprehensive information about wild rice in Minnesota,
additional water bodies may be identified as appropriate for likely inclusion in the rule, based on later
provided or developed evidence of the wild rice beneficial use. In order to promote public input and
discussion about adding wild rice waters to the rule, the proposal requires the commissioner to solicit
November 28, 1975, is a key date in the CWA. Any beneficial use that a water body actually attained on or since that date is an
existing use, and water quality should be such as to ensure that existing use is maintained.

2

See EPA’s Water Quality Handbook, Chapter 3 (https://www.epa.gov/wqs-tech/water-quality-standards-handbook) for more
information on magnitude, duration, and frequency.
3
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evidence supporting identifying additional wild rice waters during each “triennial review.” The “triennial
review” is the process by which the MPCA reviews and takes public comment on any needed changes to
the state’s water quality standards. The triennial review is required by the CWA and informs what
changes to water quality standards proceed to rulemaking.
The proposal identifies the evidence that should be submitted by persons who wish to demonstrate the
existing wild rice beneficial use in a water body not presently identified as a wild rice water in
7050.0471. This evidence may include a showing of past or current human harvest of wild rice, the
presence of at least two acres of wild rice in a water body, or other evidence that shows that the water
body supports or since November 28, 1975, has supported the beneficial use. The proposal also provides
examples of types of evidence that may be used. These include but are not limited to written or oral
histories, other written records, photographs, or field surveys.

Documents incorporated by reference
It is a standard practice to incorporate documents by reference into the rule when they are either too
large to conveniently present as rule language or when they are of specific but limited application.
Documents incorporated by reference have the full effect of the rule and, once adopted, cannot be
changed without future rulemaking (Minn. Stat. § 14.7, subd.4.) The MPCA is incorporating two
documents by reference in this rulemaking: the sampling and analytical procedures and a document to
support the economic review of variance requests.

E. MPCA rule development activities
The MPCA’s major rule development activities around the wild rice sulfate standard began in response
to a 2010 rulemaking petition from the Minnesota Chamber of Commerce (Exhibit 3) that requested the
MPCA to convene a group to develop a research protocol to support future wild rice rulemaking. The
2011 Legislature also directed the MPCA to conduct specific activities related to wild rice. Rule
development activities and outreach have been extensive, as the MPCA has moved from study and
research to rule drafting.
In response to the 2011 legislation, the MPCA undertook the Wild Rice Sulfate Standard Study and
convened an Advisory Committee to:
•

Provide input on a protocol for scientific research to assess the impacts of sulfate and other
substances on the growth of wild rice;

•

Review research results; and

•

Provide other advice throughout the development of rule revisions to protect wild rice.

Because of the great cultural importance of wild rice to the Ojibwe and Dakota people, the MPCA has
made special effort to communicate with Minnesota tribes on this issue. The MPCA’s tribal
communications have included four formal government-to-government consultations, tribal
representation on the Wild Rice Advisory Committee, and many discussions between MPCA and tribal
staff.
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In 2011, the MPCA convened researchers and the Wild Rice Advisory Committee to provide input on
research protocol. Following the completion of the Wild Rice Sulfate Standard Study in December 2013,
(Exhibit 4) the MPCA reviewed the results and developed a preliminary analysis of the research, which
was shared in March 2014 (Exhibit 5). The MPCA met with Minnesota tribes, the Advisory Committee,
EPA, and others to hear their comments on the preliminary analysis, and continued to refine the analysis
of the research based on comments received, review of additional literature, and additional statistical
analyses. The result of this effort was completion of the Analysis of the Wild Rice Sulfate Standard Study
— Draft for Scientific Peer Review in June 2014. (Exhibit 6)
The MPCA then contracted with Eastern Research Group, Inc. (ERG) to convene and facilitate an
independent scientific peer review of the study and analysis, which culminated in a meeting in St. Paul,
Minnesota on August 13-14, 2014, and completion of a Peer Review Report in September 2014. The
charge, purpose, and process for the peer review, and a summary report of the meeting are provided as
Exhibits 7, 8, and 9. Details, background documents, and additional information relating to the scientific
peer review process can be found on the MPCA’s wild rice sulfate standard webpage
(https://www.pca.state.mn.us/water/wild rice-sulfate-standard-study).
The MPCA refined its analysis based on the peer review and tribal and Wild Rice Advisory Committee
feedback, and in March 2015 released a Draft Proposal for Protecting Wild Rice from Excess Sulfate
(Exhibit 10). The Draft Proposal included:
•

A proposed draft approach to the wild rice water quality standard;

•

A draft list of waters where thewild rice beneficial use is an existing use; and

•

Draft criteria for adding waters to the list over time as new or additional information becomes
available.

The MPCA shared the Draft Proposal with the Wild Rice Advisory Committee, tribes, and a wide group of
stakeholders via a news conference and the MPCA’s GovDelivery mailing list of more than 2,000 people
who had registered their interest in this topic. The MPCA also briefed the MDNR management and staff
and interested legislators.
Publishing a Request for Comments (RFC) is a legal requirement of the Administrative Procedures Act
(Minn. Stat. ch. 14) and the MPCA published an RFC on October 26, 2015. (Exhibit 11) The RFC requested
comments and information about the wild rice sulfate standard rulemaking and provided notice about
the MPCA’s March 2015 Draft Proposal. The MPCA received and reviewed more than 600 comment
letters in response to the RFC and posted them on the wild rice rulemaking webpage for public review.
As a result of comments and questions received following release of the March 2015 Draft Proposal and
the RFC, the MPCA re-analyzed data from the studies using different statistical approaches. The reanalysis included review of the following:
•

Field survey data used to relate wild rice presence to sulfide in the sediment;

•

Field survey data that relate sulfate to sulfide;

•

Basic assumptions relating sulfate to wild rice;
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•

Choice of which data set of sites from 2011-2013 field work would be most appropriate to use in
analyses;

•

Variables controlling conversion of sulfate to sulfide; and

•

Additional research conducted by others on wild rice sulfate and sulfide since the completion of
the MPCA’s study.

The MPCA developed a Draft Technical Support Document (Exhibit 12) that presented the results of its
research and analysis of the data and released it for public review on July 19, 2016. After receiving
extensive comments, and as a result of its own reassessment of the data, the MPCA revised the draft
TSD. The MPCA also considered additional research that was completed after the draft TSD was
released. The revised final TSD, (Exhibit 1), is a major element in support of the proposed rule revisions
and the MPCA’s justification provided in this Statement.
Preliminary draft rules (Exhibit 13) and a preliminary draft of the discussion of costs (Exhibit 14) were
presented to the Wild Rice Advisory Committee and Tribes in December 2016. The MPCA has made
changes to both the preliminary draft rules and to the Regulatory Analysis part of this Statement in
response to their comments.
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Statement of General Need
Minnesota Statutes (Minn. Stat.) § 14.131 requires the MPCA to prepare and make available for public
review a statement of the need for proposed rules. Minnesota has extensive water resources and a
longstanding cultural and political commitment to the preservation of those resources. The water
quality standards established in rule are a crucial piece of the regulatory structure that protects
Minnesota’s water resources. The fundamental need for any revisions to the water quality standards is
the need to incorporate new/refined scientific understanding and maintain a regulatory structure that
will continue to ensure the protection of Minnesota’s water resources.

Need to protect the wild rice resource
Wild rice is an important plant species in Minnesota. Wild rice provides food for humans and waterfowl
and is economically important to many who harvest and market it. Wild rice is a significant and sacred
cultural resource to the Ojibwe and Dakota people. Wild rice is part of the Ojibwe migration story, and
Ojibwe and others have gathered wild rice for generations. Since 1973, Minnesota has had a sulfate
water quality standard to protect “water used for production of wild rice.” In 1977, the Minnesota
legislature designated wild rice as the state grain. Given the importance of the wild rice grain to
Minnesotans and the completion of recent scientific studies regarding the effects of sulfate and other
substances on wild rice, the MPCA finds there is a need to:
•

revise the existing standard to provide the most effective protection for the wild rice grain from
sulfate-related impacts, and

•

clarify implementation of the standard.

Need to revise the standard to reflect current scientific
understanding of sulfate/sulfide
The level of understanding of pollutants and the nature of their impact on aquatic communities
improves over time. Scientific observation of the presence of wild rice in waters with lower sulfate
levels, and its absence in waters with elevated sulfate, led to the adoption of the wild rice sulfate
standard in 1973. Although many of the underlying observations on which the standard is based are still
valid, the scientific understanding of the chemistry of sulfate in the environment and the mechanisms by
which it affects wild rice has greatly improved.
When questions about implementation of the current standard arose in the 2000s, the MPCA decided to
undertake a review of the existing standard. Following an initial evaluation of the scientific literature in
2010, the MPCA determined that it needed additional studies to better understand the effects of sulfate
and other substances on the growth of wild rice and determine the appropriateness of the standard and
its implementation. The Minnesota Legislature funded these studies, which were conducted by
researchers at the University of Minnesota under contract with the MPCA. Following completion of the
studies, the MPCA produced a preliminary analysis of the study data. In 2014, this preliminary analysis
19

went through a peer review process. The MPCA has since worked to refine the analysis in response to
comments so that the proposed rule revisions reflect the best current scientific understanding about
sulfate and wild rice.

Need to clarify the wild rice beneficial use and where it applies
The existing Class 4 sulfate standard in Minn. R. 7050.0224, subpart 2 is applicable to “water used for
production of wild rice during periods when the rice may be susceptible to damage by high sulfate
levels.” When the sulfate standard was proposed in 1973, it was originally proposed to apply to all
waters. During the course of the rulemaking process the standard’s application was limited to “water
used for production of wild rice.” No further description of the beneficial use was provided in the rules,
nor were specific waters exhibiting the beneficial use identified.
In a subsequent 1998 rule amendment, the additional descriptor of “harvest and use of the grain from
this plant serve as a food source for wildlife and humans” was added to Minn. R. 7050.0224, subpart 1
to describe the beneficial use. At that time, a narrative standard was also added to subpart 1 to apply to
“selected wild rice waters” that were specifically listed in part 7050.0470, subpart 1.
Following the 1998 rulemaking, the phrase “production of wild rice” created confusion, as shown by
comments that the MPCA received from tribes and many stakeholders. As explained in more detail in
Part 6.C.1, the MPCA believes that the connotation of the word “production” has changed over time.
The MPCA is proposing to eliminate this confusing term and instead identify specifically where the
standard applies, i.e., to a “wild rice water” in order to protect the wild rice beneficial use. The MPCA is
not proposing to change the beneficial use of wild rice, but is proposing to modify the phrase in order to
more clearly articulate the recognized use. The MPCA is proposing to specifically identify the rivers,
streams, lakes, and wetlands demonstrating this beneficial use in Minn. R. 7050.0471.
The MPCA will also make the information about wild rice waters available in an interactive tool that that
can be viewed by basin, watershed, or county. The tool will also display information about the sources
the MPCA used to demonstrate the beneficial use for each water.

Need to clarify the application of the sulfate standard
The proposed rule also clarifies when the numeric standard will be applied. Under current rule, the
numeric standard applies “during periods when the rice may be susceptible to damage.” The MPCA has
generally interpreted this phrase as meaning the standard applies only during the wild rice growing
season. The current scientific understanding is that sulfide in the porewater affects wild rice health and
that the creation of this sulfide occurs throughout the year. Based on this understanding, the MPCA now
finds that the phrase “periods when the rice may be susceptible” is no longer scientifically supported.
Essentially, wild rice is susceptible at all times. The proposed revisions therefore eliminate that
applicability condition.
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The proposed revisions provide additional clarity around the “duration” and “frequency” of the standard
(the averaging time, and whether the standard can ever be exceeded). These components were not
specified in the original standard, but are important for effective implementation.

Need for a process to address wild rice waters identified in the
future
The MPCA has used the best information and inventories available to identify those waters that display
the wild rice beneficial use to which the sulfate standard applies. However, the MPCA recognizes that
additional water bodies may be later identified as wild rice waters. Therefore, the MPCA anticipates that
it will conduct future rulemaking to add wild rice waters as the needed information to do so becomes
available. In addition, restoration efforts may, and hopefully will, lead to the re-establishment of the
beneficial use in some waters where it is not currently documented as existing on or after November 28,
1975.
The proposed revisions address those future rulemakings by requiring the commissioner to solicit
information and evidence for adding waters during the triennial standards review process. This ensures
that identifying and adding wild rice waters is a continual process. Proposals to amend the list of wild
rice waters will be subject to State rulemaking procedures. To add additional wild rice waters, evidence
that the proposed waters currently support or have supported the wild rice beneficial use since
November 28, 1975 will be required. The MPCA is therefore identifying in this rule the evidence that
would be considered to establish and support a reasonable basis to determine that a wild rice beneficial
use exists in a future rulemaking. This evidence is similar to the types of evidence the MPCA used to
create the list proposed in this rulemaking. This evidence includes a showing of past or current human
harvest of wild rice, at least two acres of wild rice being present in a water body, or other evidence that
shows the water body supports the wild rice beneficial use. The proposed rule also provides examples of
other types of evidence that may be used. These include things like written or oral histories, other
written records, photographs, field surveys, and other types of evidence. Including this language in the
proposal satisfies the need to provide some clarity about how wild rice waters may be added in the
future, without circumventing the requirement to demonstrate the need and reasonableness that would
be part of subsequent rulemakings to add to the list of wild rice waters.

Need to address legislative mandates to undertake rulemaking
The MPCA has been mandated by legislation to undertake this rulemaking, including the identification of
waters to which the standard applies.
Minnesota Laws, 2011, First Special Session, chapter 2, article 4, section 32 directed the MPCA to initiate
a process to amend the state water quality standards to make any needed changes to Minnesota’s
water quality standard to protect wild rice. The legislative mandate also directed the MPCA to identify
waters that need such protection and develop criteria for designating wild rice waters. The legislation
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noted criteria for designating wild rice waters must be based on the existence of natural stands of wild
rice and include history of wild rice harvest, minimum acreage, and density.
In 2015, in Minnesota Laws 2015, First Special Session, chapter 4, article 4, section 136, the Legislature
additionally directed the MPCA to, when amending the rules refining the wild rice water quality standard
in Minn. R. 7050.0224, subpart2, “consider all independent research and publicly funded research and to
include criteria for identifying waters and a list of waters subject to the standard.”
The legislative directives are provided in Attachment 1 to this Statement.

Need to make supporting changes to Minnesota rules to facilitate
development and implementation of effluent limits
The MPCA has identified certain changes necessary to support the implementation of the revised
standard through permit effluent limits.
Minn. R. ch. 7053 establishes specific conditions relating to the implementation of water quality
standards through effluent limits and facility discharge permits. Effluent limits restrict how much of a
pollutant a facility can discharge into surface water and still be protective of a standard. The proposal
makes several changes to Minn. R. ch. 7053, including:
•

Establishing the flow rate for determining when a discharge has the “reasonable potential” to
cause an exceedance of the standard and for calculating effluent limits for discharges to wild
rice waters;

•

Defining when an effluent limit may not be needed because of site-specific conditions; and

•

Setting forth specific information about variances, which are temporary exemptions from
agency rule or standard or from an effluent limit based on an agency rule or standard.
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Scope of the Proposed Revisions
The following chapters of Minnesota Rules are affected by the proposed changes.
•

Minn. R. ch. 7050. This chapter establishes the water quality standards for protection of waters
of the state and also lists the waters that are subject to the particular standards, i.e., beneficial
use classification of the waters.

•

Minn. R. ch. 7053. This chapter establishes the effluent limit development and treatment
requirements for discharges to waters of the state.

The MPCA does not propose to amend the rule to address factors affecting wild rice beyond sulfate. The
legislative mandate for this rulemaking, the constraints of MPCA resources, and available data and
information require the MPCA to limit the scope of this rulemaking to those changes that address the
specific needs associated with revising the sulfate standard to protect the wild rice beneficial use. The
proposed revisions specifically reflect this scope by including:
•

The identification of a protective sulfide level;

•

The equation for translating the protective sulfide level into a numeric sulfate standard and
documents describing how data must be collected for the equation;

•

The specific lakes, rivers, streams, and wetlands that are wild rice waters subject to the
standard;

•

The duration and frequency of the numeric sulfate standard; and

•

Methods for implementing the sulfate standard in effluent limits.

Commenters have raised a number of concerns relating to specific aspects of this rulemaking, and to the
protection of wild rice in general. Although these comments raise valid concerns, it is not possible to
address every issue through this single rulemaking. Some may be outside the MPCA’s regulatory
authority and for others there is insufficient information on which to base agency action.
The MPCA considers the following issues to either be outside the scope of this rulemaking or has
otherwise decided not to follow the suggestion for the reasons stated below.
1. Commenters suggested that the MPCA address the protection of wild rice through standards applied
in the Class 2 aquatic life beneficial use classification, rather than the current Class 4 agriculture and
wildlife beneficial use classification. The MPCA disagrees. As originally adopted and currently
applicable, the wild rice beneficial use and sulfate standard are appropriately addressed in the Class
4 “agriculture and wildlife” standards. The MPCA is not proposing to change that classification to a
Class 2 aquatic life use classification.
The MPCA notes that all of the waters being proposed as wild rice waters are also protected as Class
2 waters and are protected by Class 2 standards.
2. Commenters suggested that the proposed revisions should expand the applicability of the existing
Class 4 wild rice narrative standard to all of the wild rice waters identified in this rulemaking. When
the MPCA originally added the narrative standard to the rules, it clearly limited the application of
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the narrative standard to a subset of wild rice waters and specifically identified 24 [WR] waters as
being in that subset. Although in that 1998 rulemaking the MPCA indicated that it intended to
continue to expand the scope of the narrative standard by adding to that subset of wild rice waters
through successive rulemakings, the MPCA has not yet done so and is not proposing to do so in this
rulemaking. The scope of the rules the MPCA is proposing at this time is limited to revising the
numeric sulfate standard and identifying the waters where the numeric sulfate standard applies.
Expanding the application of the existing narrative standard is outside of the scope of this
rulemaking. The MPCA notes that all of the [WR] waters subject to the narrative standard are also
protected as wild rice waters to which the numeric standard applies.
3. Commenters suggested that the proposed revisions should address all the pollutants that affect wild
rice. Adopting a sulfate standard based on sulfide impacts does not address other stressors of wild
rice, such as invasive species or climate change, nor does it address other pollutants such as mercury
or nutrients that may be affecting wild rice. The MPCA agrees that the proposed revisions do not
address all potential stressors and pollutants that may affect wild rice. However, some of the factors
that affect wild rice are not “pollutants” as typically considered by the CWA and Minn. R. ch. 7050.
In other cases, sufficient technical/scientific information is not available or resources are not
sufficient to analyze available information to establish magnitude, duration and frequency
information for standards development.
4. Commenters suggested that the MPCA should revise certain of the other numeric and narrative
standards in Class 4 to reflect current scientific information. The example cited was the need to
provide a more specific standard for radioactive materials in Minn. R. 7050.0224, subparts 2, 3 and
4. The MPCA periodically evaluates and revises the water quality standards but revising standards
other than the sulfate standard to protect wild rice is beyond the scope of this rulemaking. 4
5. Commenters suggested that the rules establish criteria to identify a wild rice water without
requiring future rulemaking. The comments suggest that instead of identifying specific lakes, rivers
and streams, the rule either establish threshold levels to identify a water as a wild rice water, or
specify the suitable habitat that would identify it as a wild rice water. The MPCA rejects this
suggestion because it is contrary to the legislative criteria for this rulemaking, which include that the
MPCA should “designate each body of water, or specific portion thereof, to which wild rice water
quality standards apply.” In addition, the MPCA finds that establishing thresholds or habitats would
not be feasible because of the complexity of the conditions that promote the growth of wild rice.
6. Commenters have identified concerns that the rules do not address the economic or technological
feasibility of meeting the calculated sulfate standard and have suggested that the MPCA base the
standard on the Best Available Technology for treating sulfate in wastewater. While the MPCA

4

The MPCA currently conducts this process of identifying needs and prioritizing rulemaking activities through the triennial
review process, which is a required component of the MPCA’s delegation under the CWA.
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recognizes that meeting the standard will be difficult, under the CWA a water quality “standard”
must be based on the use, and not on the feasibility of dischargers to control pollutants.
The permit process, through schedules of compliance, variances, and other tools, can take into
consideration the cost and technical feasibility of treatment to meet an effluent limit based on the
standard.
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Background
A. Background of standards and water classification
It is important to have a basic understanding of Minnesota’s water quality standards to understand the
proposed revisions.
As required by the CWA § 303 and Minn. Stat. § 115.44, water quality standards form the fundamental
regulatory foundation to preserve and restore the quality of all Waters of the State. Water quality
standards include several components:
•

Beneficial uses — identification of how people, aquatic communities, and wildlife use our
Minnesota waters.

•

Numeric standards — typically the allowable concentrations of specific chemicals in a water
body, established to protect beneficial uses. Can also include measures of biological health.

•

Narrative standards — statements of unacceptable conditions in and on the water.

•

Antidegradation protections — extra protection for high-quality or unique waters and existing
uses.

Assigning an appropriate beneficial use, and establishing numeric and narrative standards to protect the
beneficial use, are responsibilities assigned to the MPCA by Minn. Stat. § 115.03 and
Minn. Stat. § 115.44. The assigned beneficial use, and the applicable supporting numeric and narrative
standards, are fundamental considerations in decisions relating to the establishment of discharge
effluent limitations, implementation of antidegradation requirements and impaired water assessments,
and other water quality management activities. Assigning the appropriate beneficial use is an important
first step in the process of assuring that the goals for each water body are attainable and can be
protected.

Beneficial use classifications
Minnesota has designated seven beneficial use classes associated with surface waters: Class 1 through
Class 7 (Table 1). 5
Table 1. Minnesota’s beneficial uses for surface waters.

5

Use Class

Beneficial Use

Class 1

Domestic Consumption – drinking water protection (includes
subclasses 1A, 1B, 1C)

Class 2

Aquatic life and recreation (includes subclasses 2A, 2B, 2C, 2D)

Class 3

Industrial use and cooling (includes subclasses 3A, 3B, 3C, 3D)

Class 4

Agriculture and wildlife (includes subclasses 4A, 4B, 4C)

The numbers 1 – 7 do not imply a priority ranking.
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Use Class

Beneficial Use

Class 5

Aesthetics and navigation

Class 6

Other uses

Class 7

Limited resource value waters

The water quality standards designate most waters of the state for multiple uses, such as Classes 2, 3, 4,
5 and 6. The only waters that do not also include a designation for the Class 2 beneficial use are waters
that have had a use attainability analysis 6 (UAA) conducted and where the UAA demonstrates that the
Class 2 beneficial uses cannot be attained due to specific factors set out in the CWA. These waters have
a Class 7 designation.
Certain waters are specifically identified in Minn. R. 7050.0470 with their associated beneficial uses;
these waters, while numerous, are only a fraction of the total number of waters in Minnesota. Examples
of waters that are specifically listed include: cold waters, surface waters protected for drinking,
outstanding resource value waters, and limited resource value waters. All waters not listed in Minn. R.
7050.0470 have a default designation of protection for aquatic life and recreation (Class 2), plus
additional designations as one or more of Classes 3, 4, 5 and 6 (Minn. R. 7050.0430).

Numeric water quality standards
A numeric standard is the concentration of a pollutant or chemical allowable in water associated with a
specific beneficial use. Both Minn. R. ch. 7050 and 7052 include numeric water quality standards. The
standards in Minn. R. ch. 7050 apply statewide and the standards in Minn. R. ch. 7052 apply only to the
waters in the Lake Superior basin. Numeric standards are specific and relevant to the protection of the
beneficial use classification to which they apply.
There are numeric standards for most use classifications.

Narrative water quality standards
A narrative standard (also known as a narrative criterion) is a descriptive statement of the conditions to
be maintained or avoided in or upon the water. For example, a narrative standard may state: “there
shall be no material increase in undesirable slime growths or aquatic plants, including algae…”
Both narrative and numeric standards are fundamental benchmarks used to assess the quality of all
surface waters. In general, if applicable numeric and narrative standards are met, the associated
beneficial uses are protected.

A use attainability analysis is a structured scientific assessment of the factors affecting the attainment of uses specified in
Section 101(a)(2) of the Clean Water Act (the so called "fishable/swimmable" uses).

6
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Antidegradation requirements
In addition to the water use classifications and the numeric and narrative standards, Minnesota’s rules
also provide water quality protection through antidegradation requirements. Minn. R. chs. 7050.0250 to
7050.0325 establish the State’s antidegradation requirements.

Uses of water quality standards
Numeric and narrative water quality standards are used for a variety of purposes by the MPCA and
outside parties. Outside parties that routinely use water quality standards include other State agencies;
local government entities such as counties, cities and watershed districts; consulting firms; and
environmental groups.
Primary uses of water quality standards are to:
•

Protect beneficial uses;

•

Assess the quality of the State’s water resources;

•

Identify waters that are polluted or impaired;

•

Help establish priorities for the allocation of treatment resources and clean-up efforts; and

•

Set effluent limits and treatment requirements for discharge permits and cleanup activities.

The MPCA is required to assess the water quality of rivers, streams, wetlands, and lakes in Minnesota
(Code of Federal Regulations (CFR), title 40, part 130). Waters that do not meet water quality standards
and do not fully support assigned beneficial uses are defined as “impaired.” The MPCA identifies and
reports impaired waters to the citizens of Minnesota and to EPA in the biennial CWA 305(b) report and
the CWA 303(d) list. The water quality standards are essential to identify water bodies that do not fully
support beneficial uses. For a more complete discussion of water quality standards see:
http://www.pca.state.mn.us/qzqh1081.
It is important to explain the difference between the water quality standards and effluent limits. Water
quality standards describe the conditions that must exist in the water body to fully support each
beneficial use. Effluent limits must be set to ensure that a permitted facility will not cause or contribute
to a violation of a standard and potential degradation of a use. Effluent limits are established by the
MPCA and are specified in a discharger’s National Pollutant Discharge Elimination System (NPDES) or
State Disposal System (SDS) permit. They define the allowable concentration and mass (e.g., kilograms
per day) of pollutants that can be discharged to the receiving water and be protective of the water
quality standards.

B. History of the wild rice standard and establishment of the wild rice
beneficial use
Minnesota’s current wild rice sulfate standard is in the Class 4 use classification, which covers
agricultural and wildlife uses. In a subdivision of Class 4A, Minnesota currently has a water quality
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standard of “10 mg/L sulfate - applicable to water used for production of wild rice during periods when
the rice may be susceptible to damage by high sulfate levels.” Minn. R. 7050.0224, subpart 2. In the
existing rule, 10 mg/L is the numeric standard and “water used for production of wild rice” is where that
standard applies. “Production of wild rice” can be inferred as the beneficial use.
The MPCA adopted the current wild rice sulfate standard in 1973. A review of testimony presented at
public hearings during that rulemaking shows that the standard was intended to apply to waters with
natural wild rice stands and to waters used for commercial cultivation of wild rice. The word
“production” was widely used at the time to describe both the growth and harvesting of natural stands
of wild rice and commercial cultivation (Edman, 1975).
The next set of wild rice-related rule amendments occurred in 1998 when the MPCA adopted new rules
governing water quality standards for Great Lakes Initiative pollutants in the Lake Superior Basin. This
rule was codified as Minn. R. ch. 7052 and is now informally referred to as the “Lake Superior Basin” or
the “GLI” rule. The 1998 rulemaking included a narrative standard pertaining to selected wild rice waters
in the Class 4 Agriculture and Wildlife use class (Minn. R. 7050.0224, subpart 1). This rulemaking
designated 22 lakes and two river segments located in the Lake Superior Basin as selected wild rice
waters (identified as [WR] waters in Minn. R. 7050.0470, subpart 1) to which that narrative standard
applies.
The underlined text below shows the wild rice narrative language added in 1998.
The numeric and narrative water quality standards in this part prescribe the qualities or
properties of the waters of the state that are necessary for the agriculture and wildlife
designated public uses and benefits. Wild rice is an aquatic plant resource found in certain
waters within the state. The harvest and use of grains from this plant serve as a food source for
wildlife and humans. In recognition of the ecological importance of this resource, and in
conjunction with Minnesota Indian tribes, selected wild rice waters have been specifically
identified [WR] and listed in part 7050.0470, subpart 1. The quality of these waters and the
aquatic habitat necessary to support the propagation and maintenance of wild rice plant species
must not be materially impaired or degraded. If the standards in this part are exceeded in waters
of the state that have the Class 4 designation, it is considered indicative of a polluted condition
which is actually or potentially deleterious, harmful, detrimental, or injurious with respect to the
designated uses.
The 1998 narrative language clearly spelled out the “harvest and use of grains from this plant as a food
source for wildlife and humans” as the beneficial use. According to the rulemaking record, the MPCA
intended the identification of a select number of lakes and river segments as important wild rice waters
to be part of a broader process to provide greater protection for, and greater public awareness of, the
ecological importance of wild rice in these waters. This effort was also an affirmation of the MPCA’s
commitment to work cooperatively with tribal governments and others concerned about wild rice
waters. Inclusion of the wild rice narrative standard and the identified waters were considered “first
steps” toward future expansion of the list of selected wild rice waters and the development of wild ricerelated best management practices.
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In the 1998 rulemaking the “MPCA Staff Initial Post-Hearing Responses” (Exhibit 15, at page 14) noted
that the 10 mg/L wild rice sulfate standard that applied to water used for production of wild rice was not
proposed for revision. Furthermore, as noted in the “1997 MPCA Final Post-Hearing Comments” (Exhibit
16, at page 15), the newly added wild rice narrative standard in the rule applied only to the 24 selected
wild rice waters that were specifically listed in Minn. R. 7050.0470. The rule record does not indicate the
MPCA intended to limit the 10 mg/L sulfate standard to only the 24 listed waters. Rather, the numeric
sulfate standard was intended to continue to have statewide applicability to water used for production
of wild rice.
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Statutory Authority
The MPCA has a general rulemaking authority to prevent, control or abate water pollution” under
Minn. Stat. § 115.03, subd. 1 (e)
115.03 Powers and Duties.
Subdivision 1.Generally. The agency is hereby given and charged with the following powers and
duties:
(a) to administer and enforce all laws relating to the pollution of any of the waters of the state;
(b) to investigate the extent, character, and effect of the pollution of the waters of this state and to
gather data and information necessary or desirable in the administration or enforcement of
pollution laws, and to make such classification of the waters of the state as it may deem advisable;
(c) to establish and alter such reasonable pollution standards for any waters of the state in relation
to the public use to which they are or may be put as it shall deem necessary for the purposes of this
chapter and, with respect to the pollution of waters of the state, chapter 116;
(d) to encourage waste treatment, including advanced waste treatment, instead of stream lowflow augmentation for dilution purposes to control and prevent pollution;
(e) to adopt, issue, reissue, modify, deny, or revoke, enter into or enforce reasonable orders,
permits, variances, standards, rules, schedules of compliance, and stipulation agreements, under
such conditions as it may prescribe, in order to prevent, control or abate water pollution, or for the
installation or operation of disposal systems or parts thereof, or for other equipment and facilities:
The MPCA also has general authority to “group the designated waters of the state into classes, and
adopt classifications and standards of purity and quality…” under Minn. Stat. § 115.44, subd. 2.
115.44 Classification of Waters; Standards of Quality and Purity.
Subd. 2. Classification and standards.
In order to attain the objectives of sections 115.41 to 115.53, the agency after proper study, and
after conducting public hearing upon due notice, shall, as soon as practicable, group the
designated waters of the state into classes, and adopt classifications and standards of purity and
quality therefor. Such classification shall be made in accordance with considerations of best usage
in the interest of the public and with regard to the considerations mentioned in subdivision 3
hereof.
The MPCA is proposing rules based on these two general authorities in addition to the specific legislative
authority under Minnesota Laws, 2011 First Special Session, chapter 2, article 4, section 32, which
requires the MPCA to initiate a process to amend the state water quality standards in Minn. R. ch. 7050,
and Minnesota Laws, 2017 Regular Session, chapter 93, article 2, section 149, which provides an
extension to the deadline for completing the mandated rule revisions.
The MPCA has addressed the statutory mandates relating to the proposal.
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General Reasonableness
A. Introduction and overview
The proposed revisions are based on extensive research and technical analysis, literature review,
scientific peer review, significant internal discussion and review, and broad collaboration with
stakeholders, researchers, tribal governments, and other state agencies. In this Part, the MPCA will
provide a general description of the process. Information and explanation of how the MPCA conducted
the underlying research and analyzed the resulting data beyond what is included in this Statement is in
the MPCA’s TSD (Exhibit 1). The MPCA’s complete justification for the proposed revisions is composed of
the general discussions of reasonableness in this Part, the discussions in Part 7 (Specific
Reasonableness), and the information provided in the TSD.
In the process of developing the proposed revisions, the MPCA considered numerous alternatives. The
MPCA’s discussion of the reasons why those alternatives were not selected also supports the
reasonableness of the revisions as proposed. Additional discussion of the alternatives considered is
provided in Part 10.C (Regulatory Analysis).

B. General reasonableness of the MPCA’s proposal
As discussed in Part 2 (Discussion of Need), the MPCA found various problems with the Class 4 wild rice
rule. The following discussion of various aspects of the proposed revisions presents the MPCA’s
justification of how the proposed rule revisions reasonably address the major topic areas of the
identified needs.
For each of the major elements of the proposed revisions, the MPCA is providing discussion and
justification of multiple subtopics relating to those major elements. It is difficult to organize a logical
sequence to discuss the reasonableness of the proposed amendments; many of the issues require
background discussion and often those discussions and the responses associated with a particular
element are common to other elements of the proposal. For this reason, the following discussion of
reasonableness does not directly correspond to the order of the proposed amendments. However, in
Part 7 (Specific Reasonableness), the MPCA identifies each part of the proposed rules and either
provides a justification or directs the reader to where the applicable justification is provided in Part 6.
In this discussion of general reasonableness, the MPCA is addressing the following major topic areas:
•

The wild rice beneficial use. The MPCA is proposing to more clearly state the existing wild rice
beneficial use but retain its existing classification as a subclass within Class 4. The discussion of
the general reasonableness of the proposed clarification of the beneficial use includes a
discussion of:
o

what is meant by a beneficial use;

o

why the Class 4 agriculture and wildlife use class is a reasonable classification for wild
rice waters;
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o

why the narrative standard is reasonably applied only to selected wild rice waters; and

o

why the proposed standard is proposed to not apply to cultivated wild rice waters.

•

Identifying wild rice waters. The MPCA is proposing a new rule part specifically referencing wild
rice waters, applying the numeric standard to them, and maintaining the status quo of the
narrative standard applied to a subset of wild rice waters currently listed in Minn. R. 7050.0470,
subpart 1 that are designated as [WR] waters. The MPCA proposes to identify approximately
1,300 bodies of water as “wild rice waters.” The discussion of the reasonableness of the
proposal explains the sources used to identify wild rice waters and how the MPCA used the
information provided by the sources. The new rule part will also establish a process by which
the MPCA will consider future additions of wild rice waters to the list by rule.

•

The numeric standard. The proposed revisions require that sulfate must be maintained at an
annual average level that ensures that sulfide in the porewater sediment does not exceed a
concentration of 120 µg/L. Since sulfate is the primary form of sulfur discharged into surface
water and subsequently converted into sulfide, the proposal includes an equation to calculate a
protective sulfate value for wild rice. The proposal establishes a process for developing an
alternate standard where evidence exists that porewater sulfide is at or below 120 µg /L without
reference to surface water sulfate levels (as when groundwater is a heavy influence on sediment
porewater). The proposed equation derives a protective sulfate value from factors controlling
the conversion of surface water sulfate into porewater sulfide - the levels of TEFe and organic
carbon present in the sediment. The procedures for sampling and analysis to determine the
protective sulfate value and for developing an alternate standard are contained in a document
incorporated into the rule by reference. In this Statement, the MPCA provides a general
justification of the porewater sulfide level, equation, and analysis of the data. The bulk of the
technical basis for the standard is provided in the TSD.

•

Standard application and implementation. The MPCA is proposing revisions relating to the
implementation of the proposed standard. These revisions will address how the MPCA will
establish effluent limits and address issues associated with implementation.

C. Beneficial use
1. Reasonableness of clarifying the beneficial use.
The proposed rules clarify the existing Class 4 beneficial use for wild rice waters. The MPCA is not
removing the existing Class 4 wild rice beneficial use in this rulemaking, nor is the MPCA establishing a
new wild rice beneficial use.
The wild rice beneficial use is a Class 4 use, which is described in Minn. R. 7050.0140 as including “…all
waters of the state that are or may be used for any agricultural purpose, including stock watering and
irrigation, or by waterfowl and other wildlife...” In Minn. R. 7050.0224, subpart 2, the Class 4A beneficial
use speaks to maintaining water quality to prevent “…significant damage or adverse effects upon any
crops or vegetation usually grown in the waters or area…” (emphasis added). In 1973, the MPCA
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recognized the importance of wild rice and its beneficial use by establishing a specific subcategory of
Class 4A, “water used for production of wild rice.” The MPCA also at that time set a numeric sulfate
standard to protect the 4A wild rice beneficial use, which was implied by the term “water used for
production of wild rice” to be the production of wild rice. At the time they were adopted, the wild rice
beneficial use and the associated sulfate standard were reasonably established in the Class 4 agriculture
and wildlife use class.
From adoption in 1973, the Class 4 standard applicable to wild rice remained unchanged until 1998,
when the MPCA amended Minn. R. ch. 7050 as part of a rulemaking to adopt rules for water quality
standards in the Lake Superior Basin. As part of that rulemaking, the MPCA amended Minn. R.
7050.0224 to more clearly describe the beneficial use for wild rice with reference to “harvest and use of
grains from this plant serve as a food source for wildlife and humans.” The SONAR for that rulemaking
(Exhibit 17, pages 22-24) describes wild rice as a “unique plant in that it is the only cereal grain native to
North America with well documented food uses and the only wild grain that is harvested in significant
quantities in its natural state.”
The food uses of wild rice for wildlife and humans are well documented in the scientific literature. Wild
rice is a nutritious source of food for humans. It is low in fat, and contains more protein, zinc, and
potassium than both brown and white rice varieties. (USDA 2002; Oelke 1993). The wild rice grain is also
an important food source for waterfowl, rails, and songbirds. Further detail about the importance of
wild rice as a food source for wildlife is found in the MPCA’s Draft TSD (Exhibit 12).
The MPCA proposes to clarify the existing beneficial use language in several ways. First, the MPCA
proposes to revise the language that describes where the wild rice beneficial use applies by revising the
existing phrase “water used for production of wild rice” to “wild rice water.” The word “production” at
the time the standard was first adopted in the 1970s was commonly used to describe the amount of rice
harvested or yielded from both natural beds of wild rice as well as rice harvested from cultivated
paddies (e.g., Edman 1969). Furthermore, environmental scientists used the word “production” to refer
to the growth of plants in lakes even when there was no attempt to harvest any part of the plant (e.g.,
Rich et al. 1971, Warren 1971). Natural lakes and streams with wild rice beds, as well as commercial
paddies, were collectively described as wild rice production areas. However, the meaning of the word
production has changed over time and the MPCA has heard many comments from tribes and
stakeholders that the term “water used for production of wild rice” is confusing, outdated, difficult to
understand, and readily misconstrued. As part of its proposal to more clearly state the beneficial use
and where it applies, the MPCA is proposing to use the phrase “wild rice water” instead of “water used
for production of wild rice” without changing the concept of the use or where it applies. The change
only modernizes the language, given that the word “production” has different connotations today than
it did historically. Changing the phrasing does not alter the scope or effect of the existing beneficial use,
which is the harvest and use of grains from this plant as a food source for wildlife and humans.
The MPCA also proposes to revise the phrasing of the beneficial use to be more grammatically correct.
The current phrasing of the beneficial use is “the harvest and use of grains from this plant serve as a
food source for wildlife and humans.” This phrase, when closely examined, is not correctly structured:
the “harvest and use” of the grains does not serve as a food source, only the “grain” serves as a food
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source. The MPCA is proposing to rephrase the beneficial use to correct the grammar but does not
intend any change to the scope or effect of the existing beneficial use. The proposed revision to the
statement of the wild rice beneficial use is: “use of the grain of wild rice as a food source for wildlife and
humans.”

2. Reasonableness of retaining the existing wild rice beneficial use and the
standards that apply to wild rice within the Class 4 standards
Although the MPCA considers that the standards applicable to wild rice waters are appropriately applied
as Class 4 agriculture and wildlife standards in the 4A subcategory for irrigation and crops grown in
water, the MPCA also considers it appropriate to establish a separate subcategory of Class 4 only
applicable to wild rice waters. The qualifier in Minn. R. 7050.0224, subpart 2, stating that the existing 10
mg/L sulfate standard is only “applicable to water used for production of wild rice”, separated the
standards that apply to wild rice waters from the standards that apply to other Class 4A waters. To add
clarity to the rules, the MPCA proposes to subdivide Class 4 to establish a separate 4D use class for wild
rice waters, removing wild rice waters from Class 4A. The proposed 4D use class will reasonably
consolidate the new and revised requirements applicable to waters that support the beneficial use of
wild rice as a food source. Because the MPCA is not proposing to change the beneficial use, it is
reasonable to continue to address the wild rice standards in the Class 4 standard, where the existing
sulfate standard and the wild rice beneficial use are found. As a result, it is reasonable to move the
existing wild rice beneficial use and the revised sulfate standard applicable to wild rice waters into a new
subclass of Class 4. Establishing a new wild rice subclass of Class 4D clarifies the structure of the
subclasses and recognizes the uniqueness of the wild rice beneficial use.

3. Reasonableness of excluding cultivated wild rice fields as wild rice waters
The MPCA is proposing to exclude cultivated wild rice fields from the 4D use class. These crops will
retain their coverage under Class 4A. There are two bases for this proposal.
Minnesota Laws, 2011 First Special Session, chapter 2, article 4, section 32, which establishes the
directive to amend the standards for waters containing natural beds of wild rice, also very specifically
defines “waters containing natural beds of wild rice,” as “where wild rice occurs naturally.”
This 2011 law definition differentiates between cultivated and natural beds of wild rice and states “The
amended rule shall: (1) address water quality standards for waters containing natural beds of wild rice,
as well as for irrigation waters used for production of wild rice. . .”. The techniques used to manage
cultivated wild rice fields produce sediment conditions that are rarely seen in natural wild rice waters
and which may mitigate negative effects of elevated porewater sulfide (Exhibit 18, Myrbo et al.). Two
important research efforts on the toxicity of sulfate to wild rice, Pastor et al., 2017 (Exhibit 19) and Fort
et al., 2014, have shown that sulfate is not directly toxic to wild rice at levels commonly found in wild
rice waters in Minnesota, rather it is sulfide that exerts significant control over the presence and
absence of wild rice. It is the conversion of sulfate into sulfide in the sediment where wild rice grows
that results in the toxic effect (Exhibit 19).
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The lack of negative sulfate effect in cultivated wild rice is attributed to the now-standard practice of
dewatering cultivated wild rice fields from July through September, which allows fall tillage and may
oxidize the sediment and reduce sulfide concentrations, and to the use of nitrogen fertilizer. Increased
availability of nitrogen may allow wild rice leaves to reach the water surface more rapidly compared to
growth in natural waters, which would allow the plants to transport oxygen to roots earlier and
minimize the negative impact of sulfide. Since conditions in cultivated wild rice fields reduce any
negative effects of sulfate, it is reasonable to exclude cultivated wild rice fields from consideration as
wild rice waters subject to the standard. Therefore, the definition of wild rice waters specifies that it
does not include cultivated wild rice fields. To the extent that standards are needed to protect irrigation
waters used for cultivated wild rice, the MPCA finds that the existing Class 4A standards provide that
protection.

4. Reasonableness of re-positioning the narrative standard that applies to
[WR] waters
Minn. R. 7050.0224, subpart 1 currently includes, in addition to general directives about Class 4 waters,
a narrative standard that only applies to selected wild rice waters, also referred to as [WR] waters, that
are specifically identified in the rule.
The MPCA is proposing to move the narrative standard to a separate subpart of Minn. R. 7050.0224, but
not to change its meaning, scope, or applicability.
Proposed revisions to subpart 1.
Subpart 1. General. The numeric and narrative water quality standards in this part prescribe the
qualities or properties of the waters of the state that are necessary for the agriculture and wildlife
designated public uses and benefits. Wild rice is an aquatic plant resource found in certain waters within
the state. The harvest and use of grains from this plant serve as a food source for wildlife and humans. In
recognition of the ecological importance of this resource, and in conjunction with Minnesota Indian
tribes, selected wild rice waters have been specifically identified [WR] and listed in part 7050.0470,
subpart 1. The quality of these waters and the aquatic habitat necessary to support the propagation and
maintenance of wild rice plant species must not be materially impaired or degraded. If the standards in
this part are exceeded in waters of the state that have the Class 4 designation, it is considered indicative
of a polluted condition which is actually or potentially deleterious, harmful, detrimental, or injurious with
respect to the designated uses.
The proposal to move the narrative standard to a separate subpart, but not change its intent, is
reasonable and necessary because the current arrangement of the subpart is confusing.
Existing subpart 1 places specific conditions relating to select wild rice waters in the middle of a
paragraph describing the conditions applicable to all Class 4 waters. This has created confusion
regarding the applicability of the general conditions and the specific conditions relating only to [WR]
waters.
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Existing Minn. R. 7050.0224, subpart 1. General. (expanded to identify each sentence)
1. The numeric and narrative water quality standards in this part prescribe the qualities or
properties of the waters of the state that are necessary for the agriculture and wildlife
designated public uses and benefits.
2. Wild rice is an aquatic plant resource found in certain waters within the state.
3. The harvest and use of grains from this plant serve as a food source for wildlife and humans.
4. In recognition of the ecological importance of this resource, and in conjunction with
Minnesota Indian tribes, selected wild rice waters have been specifically identified [WR] and
listed in part 7050.0470, subpart 1.
5. The quality of these waters and the aquatic habitat necessary to support the propagation and
maintenance of wild rice plant species must not be materially impaired or degraded.
6. If the standards in this part are exceeded in waters of the state that have the class 4
designation, it is considered indicative of a polluted condition which is actually or potentially
deleterious, harmful, detrimental, or injurious with respect to the designated uses.
The structure of existing 7050.0224, subpart 1 is problematic. The first and sixth sentences describe the
general applicability of this part to all Class 4 waters. The second sentence is a general statement about
wild rice that the MPCA considers is no longer necessary. The third sentence is a statement that pertains
to the wild rice beneficial use. The fourth sentence establishes the category of specifically listed waters
that are a subset of all wild rice waters and referred to as [WR] waters. The fifth sentence establishes
the narrative standard that only applies to those [WR] waters. This structure is proposed to be
reasonably re-arranged to more clearly distinguish between the parts that apply to all Class 4 waters,
the parts that apply to all wild rice waters (now Class 4D waters), and those parts that only apply to
selected wild rice [WR] waters.
Proposed revised Minn. R. 7050.0224, subp. 1. General.
The numeric and narrative water quality standards in this part prescribe the qualities or
properties of the waters of the state that are necessary for the agriculture and wildlife
designated public uses and benefits. If the standards in this part are exceeded in waters of the
state that have the class 4 designation, it is considered indicative of a polluted condition which is
actually or potentially deleterious, harmful, detrimental, or injurious with respect to the
designated uses.
Proposed revised Minn. R.7050.0224, subpart 6. Class 4D [WR] Selected wild rice waters.
In recognition of the ecological importance of the wild rice resource, and in conjunction with
Minnesota Indian tribes, selected Class 4D wild rice waters have been specifically identified [WR]
and listed in part 7050.0470, subpart 1. The quality of these waters and the aquatic habitat
necessary to support the propagation and maintenance of wild rice plant species must not be
materially impaired or degraded.
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By re-structuring the narrative wild rice rule language to place it in a new subpart only applicable to the
[WR] waters, the proposed change maintains a consistent structure with how the rules describe the
narrative standards that apply to the other subcategories of Class 4 waters. For example, the narrative
standards in
Minn. R. 7050.0224 for Classes 4B and 4C are:
Subp. 3. Class 4B waters.
The quality of class 4B waters of the state shall be such as to permit their use by livestock and
wildlife without inhibition or injurious effects…
Subp. 4. Class 4C waters; wetlands.
The quality of class 4C wetlands shall be such as to permit their use for irrigation and by wildlife and
livestock without inhibition or injurious effects and be suitable for erosion control, groundwater
recharge, low flow augmentation, storm water retention, and stream sedimentation…
This proposed restructuring is a reasonable clarification that does not change the scope or applicability
of the existing wild rice narrative standard. In this rulemaking, the MPCA does not propose to change
the narrative standard that applies to the 24 waters that were originally listed in Minn. R. 7050.0470 as
[WR] wild rice waters or expand the scope of its applicability.
The rule language also clarifies that the [WR] waters are a subset of the overall Class 4D wild rice waters.
This is reasonable to provide additional clarity.

D. Wild rice waters
1. Reasonableness of the MPCA’s proposed list of wild rice waters
The current rules apply the wild rice beneficial use to “water used for production of wild rice,” but the
rules do not specifically identify these waters. Identifying these waters has been a major challenge to
the implementation of the existing standard, as identification currently requires a case-by-case
evaluation. In 2011, the Minnesota Legislature directed the MPCA to “designate each body of water, or
specific portion thereof, to which wild rice water quality standards apply.” Legislation also directs the
MPCA to establish criteria for waters containing natural beds of wild rice and that the criteria should
include (but not be limited to) history of wild rice harvests, minimum acreage and wild rice density.
In this rulemaking, the MPCA is proposing that the wild rice based sulfate standard apply only to waters
specifically identified as Class 4D wild rice waters. The MPCA is proposing to identify specific wild rice
waters by a water identification number (WID) in proposed Minn. R. 7050.0471. Identifying wild rice
waters addresses two needs: it meets the legislative directive to identify waters where the wild rice
beneficial use exists and it provides clarity and transparency as to where the wild rice sulfate standard is
applicable.
Some commenters have stated that instead of specifically identifying wild rice waters, the MPCA should
instead identify habitat that supports the growth of wild rice and apply the standard wherever those
conditions exist. A similar proposal would have the MPCA identify every water in Minnesota as a wild
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rice water except in limited cases where the bottom composition or water velocity prevents the growth
of wild rice. Both of these very broadly applicable options for identifying wild rice waters would be
extremely difficult to implement. These suggestions do not take into consideration the variability of the
conditions for wild rice growth, the presence of other factors that limit the growth of wild rice (e.g. it
will not grow where water levels vary too widely), or the fact that in some areas, the existing use has not
been established since November 28, 1975. The assumption that the rule can broadly characterize wild
rice waters based on certain physical conditions mistakenly assumes a complete understanding all of the
variables affecting wild rice presence and growth and the complex relationships between them.
The MPCA is proposing an initial identification of wild rice waters as part of this rulemaking, and the
inclusion of provisions addressing how the commissioner will solicit and consider information on which
to base future rulemaking efforts to add to the list of identified wild rice waters.

2. Reasonableness of identifying wild rice waters by water body
identification numbers (WID)
Background of the use of a water identifier
Surface waters are typically associated with a name (e.g. Lake Pepin, or Mississippi River). In addition, in
the scientific and regulatory communities, they typically have a unique numeric identification. This
approach helps to distinguish between waters with the same name (e.g. Round Lake in St. Louis County
and Round Lake in Crow Wing County.) It also recognizes that waters, especially rivers such as the
Mississippi River, can be large and variable over their full extent. It is often necessary to refer to just a
reach of a much longer river or stream. The unique numeric identification the MPCA assigns to streams,
rivers, and lakes is referred to as a water ID (WID). A river or stream WID is a unique way to identify a
specific section of a river or stream and is typically presented as an eleven-digit identifying number that
represents a combination of an eight-digit hydrologic cataloging number (HUC-8 watershed number)
established by the U.S. Geological Survey and a three-digit stream reach number assigned by the MPCA. 7
Lakes, reservoirs, and wetlands are also identified by WID, although in a different format. 8
In Minnesota, there are 80 land-based, HUC-8 watersheds that range in size from 13 to 2,862 square
miles. (The 81st HUC-8 watershed represents the Minnesota waters of Lake Superior.) To illustrate a WID
numbering assignment, consider the reach of the Mississippi River from Lake Itasca to just south of
Bemidji, Minnesota. This reach of the river is within HUC-8 watershed number 07010101 (Mississippi
River-Headwaters). The river reach number for this segment of the Mississippi River, assigned by the

7 HUC-8 is the eight-digit Hydrologic Unit Code identifying a watershed under the U.S.Geologic Survey hydrologic unit
classification system. The MDNR uses the HUC-8 scale to identify their 81 Major Watersheds in the State. For information on
hydrologic units, see https://water.usgs.gov/GIS/huc.html

8

The unique ID for lakes, reservoirs and wetlands is the DOW number. DOW is an acronym for the former MDNR Division of
Waters and is still used to track lakes by unique DOW number. The former Division of Waters is now part of Division of
Ecological and Water Resources.
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MPCA is 753. Therefore, the WID for the portion of the Mississippi River from Lake Itasca to the
Schoolcraft River is 07010101-753.
The MPCA assigns WIDs using the following considerations: hydrologically homogenous areas, a change
in use class identified in Minn. R. ch. 7050, biology, and site-specific considerations. An exception to this
is large rivers, including the Mississippi, Minnesota, Red, Rainy, and St. Croix Rivers. In these rivers, large
sections are identified with a single WID between two tributaries where the same beneficial uses exist.
Most stream WIDs range in length from less than one river mile to upwards of 70 river miles. The
variation in the length of WIDs is due to hydrologic and classification factors. A WID may be very short if
the stream is intersected by a lake or wetland, if there is a change in use class, or if flow is impacted by a
physical structure (e.g., dam or tributary). A stream that flows with no significant tributaries or impacts
will have a longer WID length than a stream joined by other streams or that flows into a lake. 9
The MDNR assigns unique numeric identifiers (DOW number) to identify lakes, reservoirs, and wetlands.
For purposes of identifying wild rice waters that have been assigned a MDNR DOW, the MPCA relies
upon the assigned MDNR DOW as the WID. The MDNR DOW number follows the numbering convention
of the two-digit county – four-digit unique lake number – two-digit basin. An example of this is Cedar
Lake in Stearns County (73-0226-00).
The MPCA proposes to identify a wild rice water using the respective water body WID. For lakes,
wetlands, and reservoirs, this would be the DOW number; for rivers and streams, it would be the HUC-8
and three unique digits discussed above. The MPCA uses the WID approach in its water programs to
provide consistent nomenclature to identify and analyze waters, such as in MPCA’s assessment effort to
determine if a water body is fully supporting beneficial uses. The information collected and maintained
by the MPCA identifies water bodies by WID. Using this method to identify wild rice waters allows for
increased accuracy and clarity when collecting, analyzing, and sharing information pertaining to a given
wild rice water among program areas, and with the public.
An alternative to using a WID could be to identify the wild rice water by its name; however, this is not
reasonable due to potential confusion. Many water bodies share the same name and in many cases, a
water body has multiple names associated with it. Use of the common name could be confusing when
discussing a given wild rice water. It is imperative that a water body is not confused with a different
water body that may or may not be a wild rice water.
Another alternative to using a WID could be to identify a specific area within a water as the wild rice
water. For example, a given river may have wild rice growing in a certain area and the listed “wild rice
water” could be some defined area around the wild rice. The MPCA considered this approach but found
it to be unreasonable because a) it creates a completely new system to identify a water and b) wild rice
beds are known to “move” within a stream reach from one year to the next depending on hydrology and
possibly other factors. A new form of identification would be inconsistent with any of the other means
by which the MPCA collects and uses data. Creating a new unique identification would be an inefficient
Note that in areas where the MPCA does not collect water quality data, all rivers and streams in one watershed are grouped
under the same WID (ending in -999) as “unassessed”, not divided as otherwise explained.

9
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use of resources and result in information that could not be effectively shared/compared by internal and
external customers.
The existing WID nomenclature provides a consistent, accessible, and reliable system to identify specific
portions of streams and rivers as wild rice waters. Although in most cases, a lake has a single WID, the
existing process recognizes areas where a bay or basins of the lake are hydrologically separate from the
main basin (i.e. water does not flow from the main basin to the bay). This allows only the bay where wild
rice grows to be identified as a wild rice water. As an example, Swan Lake in Itasca County has a main
basin ID (31-0067002) and a separate southwest bay ID (31-0067-03). The southwest bay is a proposed
wild rice water, and not the main lake. Therefore, only the Swan Lake southwest bay ID (31-0067-03)
would be the identified wild rice water.

3. Reasonableness of the proposed wild rice waters
In this rulemaking, the MPCA is proposing approximately 1,300 waters specifically identified in rule as
Class 4D wild rice waters to which the sulfate standard applies. Each proposed wild rice water is
identified by WID.
As further described below and in the TSD, the MPCA developed the proposed wild rice waters from a
number of sources, including:
•

A 2008 MDNR report to the Minnesota Legislature ;

•

Data and information received following a 2013 MPCA request for relevant wild rice and sulfate
information;

•

Wild rice surveys completed by Minnesota tribes, mining companies, and the University of
Minnesota; and

•

Field surveys from MPCA and MDNR biologists and other information from these agencies.

As required by the 2011 law, the MPCA developed and applied criteria to evaluating these multiple
sources of information, focusing on the legislative direction to consider history of wild rice harvests,
minimum acreage, and wild rice density. Details of the specific sources and how they were evaluated in
relation to the three legislative criteria and the history of the wild rice beneficial use subcategory are
provided in the following section.
The wild rice beneficial use was established in 1973 and is not being changed by this rulemaking. This
rulemaking provides, for the first time, a specific list of those waters that demonstrate the wild rice
beneficial use. For that reason, the MPCA is providing in this Statement information about each source
used to identify wild rice waters.
The MPCA has received comments suggesting that a use attainability analysis (UAA) is necessary to
complete this rulemaking. The MPCA is clarifying an existing beneficial use, not changing it. The MPCA is
not adopting new or revised designated uses, or removing designated uses. Rather, the MPCA is using
available information to, via rulemaking, identify which waters demonstrate the beneficial use.
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Reasonableness of sources and data used to identify Class 4D wild rice waters
The MPCA reviewed data and information from various sources to identify proposed wild rice waters.
These sources included various inventories, biological monitoring, and survey databases. The MPCA also
publicly requested information and data by publishing a notice in the State Register (Exhibit 20) and by
asking other state and federal agencies, tribes, and the general public to identify additional information
or propose additional wild rice waters to supplement the MPCA’s first draft of identified waters.
Table 2 identifies the sources and provides a brief explanation of how the MPCA evaluated the
information presented by each source. An essential component of the MPCA’s review of the sources was
to determine if they demonstrated the use and value of the wild rice beneficial use, as required by 40
CFR 131.10(k)(3). A more complete discussion of general reasonableness of the sources and of the
process the MPCA used to evaluate the sources follows this overview of the source materials. Figure 1 is
a visual representation of how the MPCA considered the source materials.
Table 2. Sources used for identification of wild rice waters
Exhibit #

Title/Source

Discussion

Exhibit
21

Natural Wild Rice in
Minnesota—A Wild
Rice Study Report to
the Legislature (2008)

This report was submitted to the Minnesota Legislature by the MDNR in
2008 and is considered by many to be the best overview of natural wild
rice stands in Minnesota. Although this report was not developed for use
in the development of water quality standards, it was the key starting
source for the MPCA’s list of Class 4D wild rice waters.
http://files.dnr.state.mn.us/fish_wildlife/wildlife/shallowlakes/naturalwild rice-in-minnesota.pdf
Appendix B of the MDNR report contains an inventory of the location of
1,286 wild rice water bodies. The report includes information about the
estimated acreage of wild rice for approximately 60% of the identified
waters. The MPCA initially used this inventory as the primary source to
identify proposed wild rice waters. However, some waters that were
included in the MDNR report are not included in the MPCA’s proposed list
of wild rice waters and some waters not in the MDNR report are included
on the MPCA’s proposed list.
Waters identified in the MDNR 2008 report with wild rice acreage
estimates greater than two acres are included on the MPCA proposed
wild rice water list, based on the MPCA’s reasonable assumption that two
acres is sufficient rice to demonstrate the beneficial use.
Other waters on the MDNR list – those where rice acreage estimates
were one acre or less or where no reported rice acreage estimates were
provided – were further evaluated based on other sources described
below. If the MPCA found additional information from other sources to
support the existence of the beneficial use, they are proposed as wild rice
waters.

Exhibit
22

MDNR Wild Rice
Harvester Survey
Report (2007)

This is a 2007 MDNR report tabulating the results of a survey of people
who purchased a license to harvest wild rice in 2004, 2005, or 2006. This
survey of those who purchase a license in 2006 requested identification
of the water where wild rice was harvested, but did not request
information about the extent of the wild rice present. The MPCA
reasonably assumes that successful harvesting of wild rice demonstrates
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the existence of the wild rice beneficial use. The MPCA is proposing to list
all waters with reported harvest in 2006, except those waters that cannot
be verified with a WID.
http://files.dnr.state.mn.us/fish_wildlife/wildlife/shallowlakes/wild riceharvester-survey-2007.pdf

Exhibit
23

Minnesota Wild Rice
Management
Workgroup List of 350
Important Wild Rice
Waters (2010)

The Minnesota Wild Rice Management Workgroup, a coalition of federal,
state, and tribal resource managers and wild rice stakeholders, compiled
this list in 2010. This workgroup was convened by a recommendation in
the 2008 MDNR Natural Wild Rice in Minnesota report. This list identifies
350 of the most important wild rice waters in Minnesota based on
harvest and/or ecological, cultural, and historical values, most of which
were also identified in the 2008 MDNR report. The MPCA is proposing to
include all of these waters on the list of wild rice waters.

Exhibit
24

1854 Treaty Authority
List of Wild rice waters

The 1854 Treaty Authority is an Inter-Tribal Natural Resource
Management Organization that manages the off-reservation hunting,
fishing and gathering rights of the Grand Portage and Bois Forte Bands of
the Lake Superior Chippewa in the territory ceded under the Treaty of
1854. Since 1996, this organization has identified wild rice waters based
on surveys of lakes and rivers within the ceded territory. Most of the
water bodies identified in the 1854 Treaty Authority’s March 24, 2016
inventory of wild rice waters, plus three additional waters identified since
2016 exhibit the Class 4D beneficial use and are included in the proposed
list of Class 4D wild rice waters.
http://www.1854treatyauthority.org/

Exhibit
25

MDNR Aquatic Plant
Management Database

MDNR has an Aquatic Plant Management (APM) permitting program that:
•

Allows the limited removal of wild rice from waters of the state
(primarily to allow for boat access from shore to open water).

•

Issues permits for individuals and organizations who are
attempting to restore or introduce wild rice in a given water
body.

The APM maintains a database with multi-year wild rice permit
information. All waters associated with wild rice removal permits listed in
the APM permitting database were identified in the proposed list of wild
rice waters. Waters associated with permits for restoration were included
on the MPCA’s proposed list of waters if the MPCA found adequate
information regarding the restoration or corroborating support from
other sources that showed that they supported the beneficial use.
Exhibit
26

MPCA Biomonitoring
Field Sites:

MPCA wetlands and fisheries biologists conduct various types of
monitoring and field surveys of Minnesota streams and wetlands. The
MPCA has compiled the results from this work in databases. MPCA
biologists reviewed these databases and identified streams and wetlands
with wild rice, using best professional judgement to identify those waters
that support the beneficial use.

Exhibit
27

University of
Minnesota/

In the summers of 2011, 2012, and 2013, the MPCA contracted with the
University of Minnesota, LacCore/Limnological Research Center to
conduct field surveys of water bodies across the state. These surveys
measured a suite of parameters in the water column and sediment
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porewater, and sediment samples in connection with wild rice sulfate
studies. The 2011 surveys included estimated wild rice plant coverage at
the sampling sites. The 2012 and 2013 surveys included both plant
coverage estimates as well as wild rice stem counts at the sampling sites.
Where a site was identified as having wild rice, the MPCA added it to the
proposed list of wild rice waters, with four exceptions (Anka Lake, Big
Sucker Lake, Christina Lake, and Dark Lake that had sparse or limited wild
rice plants observed).

Exhibit
28

Minnesota Biological
Survey Database:

The MDNR’s Minnesota Biological Survey (MBS) program maintains a
database of surveyed sites with references to plant species observed
during the surveys. The MPCA reviewed two versions of the database
provided by the MDNR on October 31, 2011 and on February 22, 2017.
The MPCA reviewed the narrative descriptions contained in the database
for references to the amount of wild rice observed in a particular water
body. Water bodies with descriptors such as “thick rice present,” “dense
stand of wild rice,” “ringing the entire shoreline of a lake,” or having an
“extensive emergent community dominated by wild rice,” show the
beneficial use is present. Such waters are included on the proposed list of
wild rice waters.

Exhibit
29

MPCA Call for Data

During the spring of 2013, the MPCA published a “Call for Data” for
locational information on wild rice stands and sulfate analytical results.
(Exhibit 21). MPCA received information from MDNR, U.S. Fish and
Wildlife Service, United States Geological Survey, Metropolitan Council
Environmental Services and Robert Pillsbury from the University of
Wisconsin-Oshkosh. Waters identified from this call for data that had
estimated wild rice acreage of two acres or more are included in the
proposed list of wild rice waters.

Exhibit
30

Permittee Monitoring
Reports

Certain NPDES permittees have conducted multi-year field surveys of
selected waters in northeast Minnesota that include water quality and
wild rice data. The results of these field surveys are contained in a
number of reports and summaries that are compiled in Exhibit 30 and are
proposed as wild rice waters.

Exhibit

WR Waters (7050.0470)

These wild rice waters were first included in the rule in 1998 as selected
wild rice waters specifically identified [WR] and listed in Minn. R.
7050.0470, subpart 1. All of these current [WR] waters are included in the
proposed list of wild rice waters.

Waters identified by
MDNR in 2015 as Wild
rice waters

In 2015, the MDNR provided the MPCA with information about three
waters in St. Louis County, not previously identified in the 2008 report,
that had sufficient wild rice to demonstrate the beneficial use.

31

Pelican River- 09030002-530
Elbow River- 09030002-602
Rice Lake -69-0803-00
Waters Identified
through MPCA Review
of Various Water
Surveys

As part of its effort to search for corroborating information on waters
identified in the MDNR 2008 report, the MPCA reviewed past MPCA and
MDNR records, reports, water surveys, and aerial photographs. Where
information was available in these documents to support assignment of
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the beneficial use, those waters were proposed as wild rice waters. The
reviewed information included:
MDNR fisheries, lakes or stream surveys
MDNR game lake surveys
MDNR duck reports
MDNR plant survey abundance surveys
MDNR aquatic vegetation and shoal water substrate report
MDNR lake survey correspondence
MDNR Minnesota Biological Survey reports on Lakefinder
http://www.dnr.state.mn.us/lakefind/index.html
MPCA lake survey reports
Aerial photographs taken over multiple years

Discussion of why some source information was insufficient to identify Class 4D wild rice waters
While the discussion above describes the sources the MPCA used to identify proposed Class 4D wild rice
waters, in some instances information was insufficient to make a determination. In some cases, the
MPCA could not identify the location of the water from the information provided. For example, waters
in the MDNR 2007 harvester report were listed on a county-by-county basis. For common lake names,
multiple waters within a county with the same names were found (for example, Mud Lake, Round Lake,
Deer Lake, etc.), and in some cases, the location of the water could not be precisely identified.
In other cases, the MPCA could not correlate the location of a river or stream with a particular WID.
Some sources of information listed river and stream locations with only Township and Range data. In
these cases, the MPCA reviewed available data (aerial photographs, other sources) to identify the WIDs
in that county associated with the river or stream. If multiple WIDs associated with the river or stream
were found within the county, and the MPCA was unable to find information to correlate specifically
with a single WID where rice was located, the water could not reasonably be included as a proposed
wild rice water.

Reasonableness of the use of the MDNR 2008 Report
As a starting point for identifying Class 4D wild rice waters for inclusion in the proposed rules, the MPCA
relied on the inventory of wild rice found in the MDNR 2008 report, Natural Wild Rice in Minnesota
(Exhibit 21). The MPCA’s use of this inventory is reasonable as it is widely considered the most
comprehensive source of information regarding where rice may be found in Minnesota, and was
extensively reviewed. The report was a joint effort of wild rice experts from state, tribal, and federal
governments as well as academia and the private sector. It was prepared to fulfill the requirements of
Session Law 2007, Chapter 57, Article 1, Section 163, which required:
By February 15, 2008, the commissioner of natural resources must prepare a study for natural
wild rice that includes:
(1) the current location and estimated acreage and area of natural stands;
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(2) potential threats to natural stands, including, but not limited to, development pressure, water
levels, pollution, invasive species, and genetically engineered strains; and
(3) recommendations to the house and senate committees with jurisdiction over natural
resources on protecting and increasing natural wild rice stands in the state.
In developing the study, the commissioner must contact and ask for comments from the state's
wild rice industry, the commissioner of agriculture, local officials with significant areas of wild
rice within their jurisdictions, tribal leaders within affected federally recognized tribes, and
interested citizens.
The report looked at current and historical information. Although the MDNR 2008 report is the most
comprehensive and current inventory available, it has some limitations with respect to the MPCA’s need
to identify Class 4D wild rice waters subject to the wild rice sulfate standard. The objectives guiding the
report’s inventory design and development included: 1) consolidating various information and data on
the location (lake, wetland or river segment) of natural wild rice stands in Minnesota and 2) determining
the size and natural wild rice coverage for each location. These objectives, as stated in Appendix B of the
MDNR report, do not directly correspond to the MPCA’s need to establish that the wild rice beneficial
use exists in the identified waters. For example, the report does not include density or acreage
estimates for all of the rice stands, and contains only limited information about streams with wild rice.
Although the report did not identify stands of wild rice based on the use of the grain as a food source for
wildlife and humans, it provided extensive data useful to the MPCA’s determination of where that
beneficial use may exist. Using this information, the MPCA made reasonable assumptions to determine
which of the waters included in the MDNR 2008 report demonstrate the Class 4D beneficial use and
therefore would be proposed as wild rice waters.
The MPCA’s initial assumption was that water bodies included in the MDNR 2008 report with wild rice
acreage estimates of two acres or more meet the beneficial use. The MPCA is proposing to list those
waters identified as having at least two acres of wild rice unless information was available to indicate
that densities were insufficient to meet the beneficial use. In other words, the MPCA finds that, absent
information to the contrary, it is reasonable to assume that a water body included in the MDNR 2008
report that is identified as having at least two acres of wild rice has an existing beneficial use as a wild
rice water.
The MPCA recognized that it could not exclusively rely on the two-acre threshold as the sole criterion for
evaluating the wild rice beneficial use. For example, some waters in the 2008 MDNR report with either
one acre or no acreage estimates were identified through other sources as high quality, harvestable wild
rice waters. (See examples in Table 3) MPCA staff searched other sources of wild rice information for
corroborating evidence to support inclusion, or exclusion, of waters on the list of proposed wild rice
waters. Where there was corroborating evidence from other sources, the MPCA included the water on
the proposed list of wild rice waters even if acreage data was unavailable from the 2008 MDNR report.

46

Table 3. Examples of Waters with Fewer than Two Acres in the MDNR 2008 Report Corroborated with Evidence
of Human Harvest from Other Sources
Lake Name

County

Lake ID

Lake
Acres

Wild Rice Estimated
Acreage

Reported Harvest Trips
- 2006

Hickey Lake

Anoka

02-0096-00

41

No estimate provided

5

Little Round
Lake

Becker

03-0302-00

565

No estimate provided

7

Hay Lake

Carlton

09-0010-00

103

1

1

Moose Lake

Cass

11-0424-00

92

1

5

Prairie Lake

Itasca

31-0053-00

29

1

31

Lake Sixteen

Otter Tail

56-0100-00

107

No estimate provided

7

Reasonableness of Corroborating Sources
Generally, the MPCA used a weight-of-evidence approach as it reviewed the corroborating evidence
from other sources to determine if the wild rice beneficial use exists or has existed in a water. If the
2008 MDNR report identified a water with a one-acre estimate or with no acreage estimate of wild rice,
and additional evidence from another source suggested that sufficient wild rice was present in a water
to demonstrate the beneficial use, the MPCA is proposing to list it as a wild rice water. Many of the
supporting documents used in the MPCA’s review do not contain complete information about the
density or acreage of wild rice. Therefore, MPCA scientists used their best professional judgement to
determine if the available information provided reasonable evidence that the water demonstrated the
wild rice beneficial use (or had done so since November 28, 1975).
The sources used as corroborating evidence varied in their level of detail and strength of certainty.
MPCA staff used their best professional judgement to make reasonable assumptions about how to use
the corroborating sources. For example, where a corroborating source qualitatively identified a water as
having “lush” stands of wild rice, the MPCA considered that it met the beneficial use as a wild rice water.
Because no single source provided comprehensive or consistent data about the presence of wild rice,
the MPCA was not able to apply a strict criterion for what information did or did not reasonably
characterize a wild rice water. The MPCA reasonably made the best use of the information from all
sources as a basis for professional judgement.
Except for a few waters where the location of the wild rice could not be determined within a specific
WID, the MPCA is proposing to include all the waters from the MDNR Wild Rice Harvester Survey Report
(2007). The results of the harvester survey reasonably demonstrated the wild rice beneficial use in these
waters.
It is also reasonable to include the waters identified in the Minnesota Wild Rice Management
Workgroup List of 350 Important Wild Rice Waters. Most of these 350 important wild rice waters were
also identified in the 2008 MDNR list. Given the broad expertise of the workgroup that created the list of
350 important wild rice waters, MPCA reasonably relies on this source for demonstrating the beneficial
use for these waters since November 28, 1975.
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MDNR also has an Aquatic Plant Management (APM) database that contains multi-year wild rice permit
information regarding the removal of wild rice or the seeding of wild rice for restoration, including those
waters MDNR has targeted for restoration. It is reasonable to assume that waters where rice is dense
enough to request an MDNR permit for removal are waters that meet the wild rice beneficial use. The
MPCA only included the wild rice waters that received restoration permits for seeding of wild rice if
there was supporting evidence that the restoration was successful. The MPCA does not consider the
seeding or intention of seeding of wild rice to be a reasonable basis to demonstrate the beneficial use.
The MPCA is also proposing to identify as wild rice waters all of the streams and wetlands from the
MPCA’s biomonitoring databases that MPCA biologists identified as having sufficient density and
acreage to demonstrate the wild rice beneficial use. Since 2013, MPCA field crews began documenting
presence and abundance of aquatic vegetation, including wild rice, as part of the qualitative habitat
assessment for stream and river monitoring. The MPCA’s wetland specialists have collected similar
information for wetlands. For this rulemaking, MPCA biologists reviewed the information in their
databases and compiled a list of proposed wild rice waters. It is reasonable for the MPCA to propose the
waters identified through this process as wild rice waters because the source information was generated
and reviewed by knowledgeable experts.
The MPCA included most of the 393 lakes and river segments included on the 1854 Treaty Authority’s
list of waters with wild rice within the 1854 Ceded Territory (3/24/2016 version). The 1854 Treaty
Authority is responsible for co-managing wild rice within the 1854 Ceded Territory, which encompasses
northeastern Minnesota. They maintain a list of wild rice waters within the territory, working with
partners such as the Fond du Lac, Grand Portage and Bois Forte Bands. The 1854 Treaty Authority has
conducted wild rice field surveys in the 1854 Ceded Territory since 1996. Because the 1854 Treaty
Authority staff includes wild rice resource managers and biologists who are very knowledgeable about
wild rice identification, the MPCA reasonably proposes the identified waters.
The MPCA also reviewed information about sites with wild rice that were sampled from 2011-2013,
when University of Minnesota field crews conducted field surveys of waters across the state as part of
the wild rice study (Exhibit 27). At each site, crews estimated wild rice coverage or performed wild rice
stem counts. The MPCA reviewed the information provided by field crews and chose not to propose
sites with no rice, or those that had sparse rice, unless the MPCA has additional evidence from other
sources that the water met the wild rice beneficial use. Most of the waters identified in this survey
demonstrated that the wild rice beneficial use exists and are proposed as wild rice waters. These waters
are reasonably proposed as wild rice waters on the basis of the information gathered during the field
surveys.
Some of the sources provided information of varying levels of usefulness for the MPCA’s purpose. One
example is the Minnesota Biological Survey database, maintained by the MDNR. The database includes
information on surveyed sites with references to the plant species present at each site and narrative
descriptions that, in some cases, provide additional detail about the extent of the species at the site.
MPCA staff reviewed the narrative descriptions in the database for corroborating evidence supporting
the wild rice beneficial use. The MPCA considered corroborating evidence to include descriptors such as
“thick wild rice present,” “emergent aquatic plant community dominated by wild rice,” “emergent plant
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community dominated by Zizania palustris,” “dense stand of wild rice,” and “ringing the entire shoreline
of a lake.” It is reasonable for the MPCA to determine that the above descriptors demonstrate the
beneficial use and, where adequate descriptors were not provided, that this source did not provide
corroborating evidence. The MDNR botanists and plant specialists who completed the field surveys are
experts in plant identification and knowledgeable about plant communities.
The MPCA also included some of the waters submitted in response to the MPCA’s 2013 Call for Data.
The MPCA’s Call for Data was a widely distributed solicitation requesting information on wild rice waters
in Minnesota and ambient sulfide monitoring data. The MPCA reviewed the submissions and added
waters to the list of proposed waters where there were at least two acres of wild rice. The MPCA also
included some waters identified in the call for data that, although lacking wild rice acreage information,
were corroborated by other sources, such as 1854 Treaty Authority, Aquatic Plant Management
database, Minnesota Biological Survey, Minnesota DNR 2008 report, and Minnesota Wild Rice
Management Workgroup.
In Attachment 2, the MPCA provides a series of tables documenting the source information used as a
basis to determine if the beneficial use exists in each proposed wild rice water. An excerpt of the list of
waters is provided as an example in Table 4. The tables in Attachment 2 are organized by basin and
identify proposed wild rice waters in each major watershed. Waters included in the MDNR 2008 Natural
Wild Rice in Minnesota report with 2 acres or more of wild rice are identified in Attachment 2 as MDNR
2008a. Although some of the waters identified in Attachment 2 had sufficient wild rice to meet the
beneficial use solely on the basis of the MDNR 2008a source, for the sake of completeness the MPCA
also identified additional sources of data that reinforced this finding. For example, in Table 4 below,
Bluebill Lake included sources MDNR 2008a, 1854 list and 7050.0470. This would indicate that Bluebill
Lake was listed in the MDNR report as having 2 acres or more of rice, was also on the 1854 Treaty
Authority’s March 24, 2016 List, and was listed as a WR water in 7050.0470.
Waters identified in the MDNR Natural Wild Rice in Minnesota report with acreage estimates of one
acre or without an acreage estimate are identified in the tables as MDNR 2008b. In these cases,
additional evidence was required from other sources to determine that wild rice was present in
quantities sufficient to demonstrate the beneficial use. For example, Bigsby Lake in Table 4 below has a
listing of MDNR 2008b and 1854 List, which indicates that Baker Lake did not demonstrate the beneficial
use on the basis of its inclusion in the 2008 report alone, but was included because its listing as a wild
rice water was corroborated by its inclusion on the 1854 Treaty Authority’s March 24, 2016 Inventory of
wild rice waters. Table 5 provides the key for each of the sources used in Attachment 2.
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Table 4.Example Excerpt from Attachment 2 of Proposed Wild Rice Waters in the Lake Superior Basin and
Sources Used to Demonstrate Beneficial Use
04010101 Lake Superior - North (3/21/2017)
Name

County

WID

Water Type

Baker Lake

Cook

16-0486-00

Lake

1854 List, MPCA 2013

Bigsby Lake

Cook

16-0344-00

Lake

1854 List, MDNR 2008b

Bluebill Lake

Lake

38-0261-00

Lake

Bower Trout Lake

Cook

16-0175-00

Lake

1854 List

Brule River

Cook

04010101-502

Stream

1854 List

Lake

1854 List, 2007, 7050.0470, MDNR
2008a, 2010

Cabin Lake

Lake

38-0260-00

7050.0470

[WR]

Source(s)

1854 List, 7050.0470, MDNR 2008a

[WR]

[WR] indicates wild rice waters identified in rule in 1998.

Table 5. Legend for Sources Listed to Demonstrate Use and Value of the Wild Rice Beneficial Use
Source

Code used in Attachment 2 for Source

Natural Wild Rice in Minnesota—A Wild Rice Study Report to the
Minnesota Legislature 2008

MDNR 2008a, MDNR 2008b

Minnesota DNR Wild Rice Harvester Survey Report

2007

Minnesota Wild Rice Management Workgroup List of 350 Important
Wild Rice Waters

2010

1854 Treaty Authority List of Wild Rice Waters (3/24/2016)

1854 List

MDNR Aquatic Plant Management Database

MDNR APM

MPCA Biomonitoring Field Sites

MPCA Biomon

University of Minnesota/MPCA Wild Rice Study Field Survey Sites

U of M/MPCA 2013

Minnesota Biological Survey Database

MBS 2011, MCBS 2017

MPCA 2013 Call for Data

MPCA 2013

Permittee Monitoring

Permittee

[WR] Waters (7050.0470)

7050.0470

Waters identified by MDNR in 2015 as wild rice waters

MDNR 2015

MPCA review of various MPCA and MDNR surveys and records

Survey

MDNR 2008a indicates waters in MDNR 2008 report with greater than or equal to 2 acres of wild rice.
MDNR 2008b indicates waters in MDNR 2008 report with estimates of less than 2 acres of wild rice or without acreage
estimates.
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Figure 1 is a schematic representation of the generalized process the MPCA followed in using the source
information to propose a water body as a Class 4D wild rice water.

Figure 1. Generalized Process for Proposed Class 4D Wild Rice Waters
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Note on Waters Within Indian Reservations
The MPCA’s list of proposed wild rice waters include waters that are wholly or partially within a federally
recognized Indian reservation. The determination of whether waters were wholly or partially within a
reservation was made using the same map layers used to develop the 2016 Impaired Waters List.
The proposed wild rice waters list was compiled from a variety of sources including waters identified by
tribes and DNR. Draft versions of the proposed list, including these waters within Indian reservations,
have been available to the public in a variety of formats during rule development.
The MPCA has the authority to identify and list wild rice waters as 4D waters to which the standard
applies for all waters of the state, which includes waters within Indian reservations. The MPCA
recognizes that tribes have a shared interest in waters within Indian reservations and that opinions
differ as to whether waters wholly within a federally recognized Indian reservation should be specifically
identified by the MPCA as a Class 4D wild rice water in Minnesota Rules.
The MPCA is proposing to identify wild rice waters that are partially within Indian reservations as Class
4D waters. It is reasonable to do so to comply with the 2011 legislative requirements and for consistency
purposes. Table 6 below, shows the proposed Class 4D wild rice waters that are located partially within
Indian reservations.
Table 6 – Proposed Class 4D Waters Located Partially Within Indian Reservations
County

Waterbody Name

MPCA_WID

Tribal Reservation

Waterbody Type

St. Louis
Cook
Cook
Beltrami
Beltrami
Beltrami
Cass
Cass
Cass
Cass
Cass
Cass
Itasca
Hubbard
Itasca

Vermillion (Rice Bay)
Pigeon River
Swamp Lake
Moose Lake
Pimushe Lake
Turtle River
Boy Lake
Boy River
Boy River
Inguadona Lake
Leech Lake
Mud Lake
Dixon Lake
Mud Lake
Mississippi River
Mississippi River
above Clay Boswell
Mississippi River
below Clay Boswell
Natures Lake
Rice Lake
Winnibigoshish Lake
Third River

69-0378-00
04010101-501
16-0009-00
04-0011-00
04-0032-00
07010101-510
11-0143-00
07010102-518
07010102-520
11-0120-00
11-0203-00
11-0100-00
31-0921-00
29-0065-00
07010101-756

Bois Forte
Grand Portage
Grand Portage
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake

Lake
Stream
Lake
Lake
Lake
Stream
Lake
Stream
Stream
Lake
Lake
Lake
Lake
Lake
Stream

07010101-756

Leech Lake

Stream

07010101-756
31-0877-00
31-0876-00
11-0147-00
07010101-526

Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake

Stream
Lake
Lake
Lake
Stream

Itasca
Itasca
Itasca
Itasca
Cass
Itasca
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County

Waterbody Name

MPCA_WID

Tribal Reservation

Waterbody Type

Itasca
Itasca
Aitkin
Aitkin
Aitkin
Aitkin
Crow Wing
Mille Lacs
Mille Lacs

White Oak Lake
Whitefish Lake
Big Sandy Lake
Mallard Lake
Minnewawa Lake
Swamp Lake
Whitefish Lake
Onamia Lake
Mille Lacs

31-0776-00
31-0843-00
01-0062-00
01-0149-00
01-0033-00
01-0092-00
18-0001-00
48-0009-00
48-0002-00

Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake

Becker

Shell Lake

03-0102-00

Cass

Laura Lake

11-0104-00

Otter Tail

Star Lake

56-0385-00

St. Louis

Big Rice Lake

69-0669-00

St. Louis
Goodhue
Beltrami
Lake of the Woods
Pennington
Clearwater
Becker
Becker
Becker
Becker
Clearwater

Pelican Lake
Sturgeon Lake
Blackduck River
Lake of the Woods
Clearwater River
Clearwater River
Buffalo Lake
Flat Lake
Indian Creek
Little Round Lake
Clearwater River

69-0841-00
25-0017-01
09020302-513
39-0002-00
09020305-647
09020305-647
03-0350-00
03-0242-00
07010106-569
03-0302-00
09020305-517

Leech Lake
Leech Lake
Mille Lacs
Mille Lacs
Mille Lacs
Mille Lacs
Mille Lacs
Mille Lacs
Mille Lacs
Minnesota
Chippewa
Minnesota
Chippewa
Minnesota
Chippewa
Minnesota
Chippewa
Minnesota
Chippewa
Prairie Island
Red Lake
Red Lake
Red Lake
Red Lake
White Earth
White Earth
White Earth
White Earth
White Earth

Lake
Lake
Lake
Lake
Lake
Lake
Stream
Lake
Stream
Stream
Lake
Lake
Stream
Lake
Stream

While some tribes have raised concerns about waters within their reservations being identified as Class
4D wild rice waters in Minnesota Rules, other tribes have specifically requested that their waters be
identified and have stated they want to provide information for identifying additional waters as Class 4D
waters. Table 7 below shows those waters that the MPCA believes could be reasonably listed as Class 4D
waters, because the Class 4D wild rice beneficial use is existing or has existed since November 28, 1975.
In keeping with the focus on improving clarity and certainty about where the wild rice sulfate standard
applies, the MPCA believes it is reasonable to identify all Class 4D wild rice waters in Minnesota.
However, recognizing the shared state and tribal jurisdiction, the MPCA is proposing not to list waters
within tribal reservation boundaries as Class 4D waters, if specifically requested by the tribe. Of the
waters listed below, those in the Leech Lake reservation will not be identified in Minn. R. 7050.0471 as
Class 4D wild rice waters in accordance with that tribe’s request made during consultation discussions.
Waters within the boundaries of other reservations are proposed to be identified as Class 4D wild rice
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waters. If, during the public comment period, a tribe requests that their waters not be identified as Class
4D waters, the MPCA will remove those waters from the final adopted list of Class 4D wild rice waters.
Table 7 – Potential Class 4D Waters Located Wholly Within Indian Reservations

County

Waterbody Name

MPCA_WID

Tribal Reservation

Waterbody
Type

Koochiching
Carlton
Carlton
Carlton
Carlton
Carlton
Carlton
Carlton
Carlton
Carlton
Carlton
St. Louis
St. Louis
St. Louis
St. Louis

Nett Lake
Bang Lake
Cedar Lake
Dead Fish Lake
Hardwood Lake
Jaskari Lake
Miller Lake
Perch Lake
Rice Portage Lake
unnamed (FDL1)
Wild Rice Lake
Martin Lake
Simian Lake
Side Lake
Twin Lake
Unnamed (FDL2)
Lake
Cuffs Lake
Mount Maud
Wetland
Teal Lake
unnamed (Grd
Portage)
Andrusia Lake
Big Lake
Big Rice Lake
Buck Lake
Burns Lake
Cass Lake
Kitchi Lake
Little Rice Lake
Mississippi River
Big Boy Lake
Bullhead Lake
Chub Lake
Drumbeater Lake
Flaherty Lake

36-0001-00
09-0046-00
09-0031-00
09-0051-00
09-0030-00
09-0050-00
09-0053-00
09-0036-00
09-0037-00
09-0178-00
09-0023-00
69-0768-00
69-0619-00
69-0699-00
69-0695-00

Bois Forte
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac
Fond du Lac

Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake

69-1454-00
16-0006-00

Fond du Lac
Grand Portage

Lake
Lake

16-0914-00
16-0003-00

Grand Portage
Grand Portage

Wetland
Lake

04010101-757
04-0038-00
04-0049-00
04-0031-00
04-0042-00
04-0001-00
04-0030-00
04-0007-00
04-0015-00
07010101-755
11-0144-00
11-0184-00
11-0517-00
11-0145-00
11-0492-00

Grand Portage
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake

Stream
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Stream
Lake
Lake
Lake
Lake
Lake

St. Louis
Cook
Cook
Cook
Cook
Beltrami
Beltrami
Beltrami
Beltrami
Beltrami
Beltrami
Beltrami
Beltrami
Beltrami
Cass
Cass
Cass
Cass
Cass
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* Indicates
Proposed
4D Water
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

County

Waterbody Name

MPCA_WID

Tribal Reservation

Waterbody
Type

Cass
Cass
Cass
Cass
Itasca
Itasca
Itasca
Itasca
Itasca
Itasca
Cass
Hubbard
Itasca

Jack Lake
Lomish Lake
Long Lake
Middle Sucker Lake
Birdseye Lake
Bowstring Lake
Cut Foot Sioux Lake
Egg Lake
Farley Lake
First River Lake
Nushka Lake
Spring Lake
Little Ball Club Lake
Little Cut Foot Sioux
Lake
Little White Oak
Lake
Lost Lake
Lower Pigeon Lake
Middle Pigeon Lake
Mosomo Lake
Pigeon Dam Lake
Pigeon River
Rabbits Lake
Raven Lake
Portage Creek
Portage Lake
Portage Lake
Rabbit Lake
Rat Lake
Rice Lake
Six Mile Lake
Steamboat Bay
Steamboat River
Wabegon Lake
Sand Lake
Simpson Lake
Sioux Lake
Stone Axe Lake
Tuttle Lake
Unnamed Lake

11-0400-00
11-0136-00
11-0142-00
11-0317-00
31-0834-00
31-0813-00
31-0857-00
31-0817-00
31-0902-00
31-0818-00
11-0137-00
29-0054-00
31-0822-00

Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake

Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake

31-0852-00

Leech Lake

Lake

31-0740-00
31-0900-00
31-0893-00
31-0892-00
31-0861-00
31-0894-00
07010101-600
31-0923-00
31-0925-00
07010102-545
11-0134-00
11-0204-00
11-0135-00
11-0285-00
11-0402-00
11-0146-00
11-0491-00
07010102-507
11-0403-00
31-0826-00
31-0867-00
31-0907-00
31-0828-00
31-0821-00
31-0815-00

Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake
Leech Lake

Lake
Lake
Lake
Lake
Lake
Lake
Stream
Lake
Lake
Stream
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Stream
Lake
Lake
Lake
Lake
Lake
Lake
Lake

Itasca
Itasca
Itasca
Itasca
Itasca
Itasca
Itasca
Itasca
Itasca
Itasca
Cass
Cass
Cass
Cass
Cass
Cass
Cass
Cass
Cass
Cass
Itasca
Itasca
Itasca
Itasca
Itasca
Itasca
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* Indicates
Proposed
4D Water

County

Waterbody Name

MPCA_WID

Tribal Reservation

Waterbody
Type

Itasca
Itasca
Itasca
Itasca
Mille Lacs
Mille Lacs
Beltrami
Beltrami
Clearwater
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker

Unnamed Lake
Upper Pigeon Lake
Wart Lake
Wilderness Lake
Ogechie Lake
Shakopee Lake
Gourd Lake
Heart Lake
Second Lake
Aspinwall Lake
Bass Lake
Big Basswood Lake
Big Elbow Lake
Big Rat Lake
Big Rush Lake
Big Sugarbush Lake
Bullhead Lake
Bush Lake
Cabin Lake
Camp Seven Lake
Carman Lake
Eagen Lake
Equay Lake
Gull Creek
Kneebone Lake
Little Basswood
Lake
Little Flat Lake
Little Rice Lake
Lower Egg Lake
Many Point Lake
Mary Yellowhead
Lake
Round Lake
Spindler Lake
St. Clair Lake
Tea Cracker Lake
Unnamed Lake
Unnamed Lake
Unnamed Lake
Upper Egg Lake

31-0860-00
31-0908-00
31-0859-00
31-0901-00
48-0014-00
48-0012-00
04-0253-00
04-0271-00
15-0091-00
03-0104-00
03-0088-00
03-0096-00
03-0159-00
03-0246-00
03-0103-00
03-0304-00
03-0312-00
03-0212-00
03-0346-00
03-0151-00
03-0209-00
03-0318-00
03-0219-00
09020108-569
03-0090-00

Leech Lake
Leech Lake
Leech Lake
Leech Lake
Mille Lacs
Mille Lacs
Red Lake
Red Lake
Red Lake
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth

Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Stream
Lake

03-0092-00
03-0217-00
03-0239-00
03-0210-00
03-0158-00

White Earth
White Earth
White Earth
White Earth
White Earth

Lake
Lake
Lake
Lake
Lake

03-0243-00
03-0155-00
03-0214-00
03-0430-00
03-0157-00
03-0786-00
03-0434-00
03-1093-00
03-0206-00

White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth

Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake

Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
Becker
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* Indicates
Proposed
4D Water

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

County

Waterbody Name

MPCA_WID

Tribal Reservation

Waterbody
Type

Becker
Becker
Clearwater
Mahnomen
Mahnomen
Mahnomen
Mahnomen
Mahnomen
Clearwater
Clearwater
Clearwater

White Earth Lake
Winter Lake
Wild Rice River
Lone Long Lake
McCraney Lake
Roy Lake
Wild Rice River
Wild Rice River
Wild Rice River
Wild Rice River
Lower Rice Lake
Tamarac NWR - Egg
River

03-0328-00
03-0216-00
09020108-512
44-0002-00
44-0080-00
44-0001-00
09020108-510
09020108-510
09020108-512
09020108-512
15-0130-00

White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth
White Earth

Lake
Lake
Stream
Lake
Lake
Lake
Stream
Stream
Stream
Stream
Lake

09020103-748

White Earth

Stream

Becker

* Indicates
Proposed
4D Water
*
*
*
*
*
*
*
*
*
*
*
*

It should be noted that, after the adoption of the rule as the MPCA moves to assess waters for
compliance with the wild rice sulfate standard, the MPCA will continue to use the assessment and
impaired waters listing process developed in conjunction with the Tribes and EPA. Under this process,
the MPCA works cooperatively with Tribes during assessment. Also, in preparing the CWA 305(b)
National Water Quality Inventory Report and 303(d) Impaired Waters List, the MPCA identifies waters
within Indian reservations with the following notes on the Report and Impaired Waters List as
appropriate:
•

Wholly within – For the 303(d) list, the MPCA lists waters that are lying wholly within Indian
reservations (other than the Mille Lacs reservation) in a separate section of the list and includes
the following note: “This assessment list was prepared under authority in state law to determine
whether waters within the state are impaired. For purposes of the 303(d) list, these assessments
are advisory to EPA only because these water bodies are located wholly within a federally
recognized Indian reservation and EPA has stated that it does not approve the State’s impaired
waters listings for waters that are partially or wholly within the boundaries of an Indian
reservation.”

•

Partially within – For the 303(d) list, the MPCA lists waters that are partially within Indian
reservations with all other waters but notes that they have partial tribal designation and
includes the following note about these bodies of water: “The state and tribe have worked
cooperatively on this water quality assessment and agree that the water should be included on
the State’s impaired waters list. For the purposes of the 303(d) list, the assessment of the
portion of the water body within the reservation is advisory to EPA only because EPA has stated
that it does not approve the State’s impaired waters listings for waters within the boundaries of
an Indian reservation.

•

Mille Lacs Reservation - The State of Minnesota and the federal government disagree on the
boundaries of the Mille Lacs Reservation. As a result, for purposes of the 303(d) list, the
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assessment of all or part of any waterbodies within the Mille Lacs reservation is advisory to EPA
only because EPA has stated that it does not approve the State’s impaired waters listings for
waters within the boundaries of an Indian reservation. By identifying this water as within the
disputed Mille Lacs Reservation and placing it on the 303(d) list, the State does not concede that
this water is within the Mille Lacs Reservation nor that the MPCA lacks jurisdiction to list this
water as impaired under 303(d).

4. Reasonableness of the proposed process for future identification of wild
rice waters
The MPCA acknowledges that the wild rice waters identified in this rulemaking may not include every
water in Minnesota where the wild rice beneficial use has existed since November 28, 1975. Although
the MPCA has made reasonable use of the information available to develop and justify the proposed list
of Class 4D wild rice waters, there are additional waters that may be wild rice waters but for which there
is not yet sufficient information to determine that the beneficial use is demonstrated. The MPCA has
therefore developed a list of waters for which there is “insufficient information” at this time to justify
including them in the proposed rules. This list was created for informational purposes and future
reference, but is not a part of this rulemaking. The MPCA is confident that in the future, additional Class
4D wild rice waters will be identified, either through the MPCA’s own assessment and monitoring
activities or from outside sources, and there will be a need for future rulemaking to add them to Minn.
R. 7050.0471.
Minn. Stat. § 115.44, subd. 2 gives the MPCA authority to conduct rulemaking to classify waters and the
MPCA will use this authority to address the future need to amend the list of wild rice waters based on
new information. However, given the complexity of identifying wild rice waters, the high level of interest
in this resource, and the potential for significant consequences of listing a wild rice water, it is
reasonable and prudent to establish a process to provide additional transparency and opportunity for
public involvement about these future decisions. The MPCA is proposing in this rulemaking to:
•

Formalize a pre-rulemaking process to obtain and review information; and

•

Clarify the information the MPCA will consider in making future decisions about adding wild rice
waters to Minn. R. 7050.0471.

Reasonableness of conducting a pre-rulemaking solicitation for information through the
triennial review process
The MPCA will conduct rulemaking to make all future changes to the list of identified wild rice waters in
Minn. R. 7050.0471. Some commenters have suggested that the MPCA establish criteria in rule to
identify wild rice waters without rulemaking or adopt a process to “automatically” add wild rice waters
without rulemaking. However, the MPCA does not believe that establishing such a process is reasonable.
As described in the review of sources used to develop the proposed list of wild rice waters, the types of
information available about wild rice require judgement in interpretation and do not lend themselves to
specific, determinant criteria. In addition, having a process to add a wild rice water without rulemaking
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does not allow for the exercise of required judgement or meaningful public participation in
determinations having significant consequences.
The decision to identify a water as a wild rice water may have significant consequences for those parties
who value wild rice and for dischargers to that water. The rulemaking process ensures that the MPCA
demonstrates, through the Statement of Need and Reasonableness, a reasonable justification that the
wild rice beneficial use exists based on information specific to a water body and that the public has the
benefit of notice and the opportunity to comment on that demonstration.
Amending water quality standards is a complicated, time consuming, and resource-intensive process
and a number of factors determine when the MPCA proposes rulemaking. It is reasonable that the
MPCA make the best use of its resources to ensure that rulemaking to propose a water as a wild rice
water in Minn. R. 7050.0471 is justified and supported by the best information available. Therefore, the
MPCA is incorporating an existing process - the federally mandated triennial review of the water quality
standards - to provide a pre-rulemaking mechanism to obtain information and provide public notice
about potential wild rice waters. The MPCA intends that this pre-rulemaking step provide an additional
opportunity to address the unique issues associated with wild rice, but does not intend that it limit
either the public or the MPCA’s ability to address those issues through other authorities or directives.
The CWA (§ 303 (c)(1)) requires the MPCA to undertake a public review of its water quality standards
every three years. To prepare for the triennial review, the MPCA identifies the additions, revisions and
amendments to the water quality standards that are needed to carry out its CWA responsibilities to
protect, improve, and restore water quality. The MPCA then seeks public comment about these specific
issues, as well as inviting general comment on any subject in Minnesota’s water quality rules. As part of
the triennial review process, the MPCA identifies its priorities and proposed schedules for conducting
rulemaking on its Water Quality Standards webpage at https://www.pca.state.mn.us/water/waterquality-standards. While the triennial review process is a key component of developing the MPCA’s
priorities for water quality rulemaking, inclusion of a standard or topic in the triennial review does not
mandate rulemaking or specify any timeframe in which a rule change must be completed.
Although the triennial review process provides the opportunity for public input regarding any beneficial
uses, the MPCA is establishing a specific requirement that the commissioner solicit information about
potential Class 4D wild rice waters as part of each triennial review. The MPCA believes that the
importance of correctly identifying wild rice waters justifies this additional level of scrutiny and that the
triennial review provides a reasonable forum for obtaining information from and providing information
to the interested public.

Reasonableness of the commissioner’s determination regarding the evidence to be considered
in future decisions to identify a wild rice water.
In the process of developing the proposed list of wild rice waters, the MPCA reviewed information from
a number of sources and made a series of judgements. The MPCA’s goal for evaluating source
information was to determine whether it provided a basis to determine that wild rice was present in
amounts that demonstrated the Class 4D beneficial use (use of the grain as food for wildlife and
humans). Different sources provided different types of information to support this determination. Some
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sources provided information about the extent of wild rice, some provided information about density of
certain wild rice beds and some provided information about the history of harvest. In the previous
discussion of the sources and the process the MPCA used to develop the list of wild rice waters being
proposed in this rulemaking, the MPCA discusses how it combined certain basic assumptions,
corroborating information, and best professional judgement to determine which waters should be listed
as wild rice waters.
While the circumstances and information available to identify the wild rice waters proposed in this
rulemaking may be different from the circumstances and information available to guide the MPCA’s
future decisions, it is reasonable to require the information to support consideration of future listings to
be based on similar principles. The MPCA has an obligation to ensure that it has a consistent basis for
identifying a wild rice water before conducting rulemaking to add that water to Minn. R. 7050.0471.
Proposed subpart 2 provides examples of the type of information that will provide that support.
Although the proposed language does not preclude the submission of other types of information, it
identifies three examples of evidence that can demonstrate that the beneficial use exists. The evidence
can show:
•

A history of human harvest;

•

The use of the grain as food for wildlife; or

•

At least two acres of wild rice are present.

The first two types of evidence, the history of human harvest and the use of the grain as food for
wildlife, are based directly on the wild rice beneficial use in proposed Minn. R. 7050.0224, subpart 5
“the use of the grain of wild rice as a food source for wildlife and humans.” With these two examples,
the MPCA is reasonably stating that evidence that can demonstrate that humans have harvested the
grain or wildlife has used it as a food source is supportive of a beneficial use determination. The third
example of evidence that can support a beneficial use determination is to show that at least two acres
of wild rice are present. This two-acre requirement is based on a criterion the MPCA used to develop the
proposed list of wild rice waters; while it is explained more completely below, the MPCA generally
believes that the presence of two acres of wild rice generally will support the beneficial use
determination. However, this does not mean that two acres of wild rice must be present to demonstrate
the beneficial use—a smaller area of dense wild rice may also support the determination of the
beneficial use.
In developing the list of wild rice waters proposed in this rulemaking, the MPCA considered many
sources of information to determine whether the beneficial use exists. A fundamental source of
information was the MDNR’s 2008 Report (Exhibit 21). As noted in previous sections, if the MDNR 2008
report identified two or more acres of wild rice, the MPCA considered that the beneficial use was
demonstrated and no further corroboration was required. The MPCA is proposing to reflect that same
consideration so that, for future identification of wild rice waters, evidence of two or more acres of wild
rice will support a proposed beneficial use determination. It is important to recognize that evidence that
there are two acres of wild rice does not automatically identify a water as a wild rice water – rulemaking
to include that water in Minn. R. 7050.0471 is still required. This is to ensure that the public has an
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opportunity to review and comment on the evidence, and present any corroborating or refuting
evidence of the beneficial use that the MPCA was not aware of at the time the water was identified as a
potential Class 4D wild rice water.
In the course of developing the proposed rules, the MPCA considered a number of alternatives for how
to verify the beneficial use. The 2011 legislative directive requires the MPCA to establish criteria for
designating waters containing natural beds of wild rice including, but not limited to, “minimum acreage
and density of wild rice.” As it reviewed information describing wild rice beds, the MPCA struggled with
how to consider density and acreage. The variable growth habit of wild rice, plus the variability of when
and how wild rice may be present in lakes, rivers, streams, and wetlands, made it very difficult to
describe in quantitative terms how much rice over how much area would demonstrate the wild rice
beneficial use.
The MPCA considered several options for establishing a “threshold” extent of wild rice in a water that
would clearly define the beneficial use. The first consideration in characterizing a wild rice water is that
wild rice must be present in sufficient quantities to be used as a “food source for wildlife and humans.”
Wild rice that is present in only small, scattered beds or thinly distributed over a large area does not
provide clear evidence that the beneficial use exists. To meet the beneficial use, wild rice must be
present at levels that draw human harvest or that will serve as a food source for wildlife. In a
preliminary draft of the rules, the MPCA proposed a threshold of four stems/meter2 over a water area of
at least half an acre or a greater density (eight stems/meter2) over a smaller area (a minimum of a
quarter acre). That equated to the amount of wild rice necessary to sustain two ducks for a one-month
period. 10 (Exhibit 32)
The MPCA decided that this concept of establishing a quantitative threshold of density and acreage was
unfeasible for a number of reasons. In particular, it was difficult to determine a density and acreage
threshold that was appropriate for all types of waters. For example, when attempting to calculate wild
rice density in a river or stream, determining where to start and stop the evaluation is critical. If rice is
very sparse for a stretch and then quite dense in a small area, the start and stop point may significantly
affect the density result. Similarly, the area of a wild rice bed is also difficult to measure, as the edges
are irregular and in some waters wild rice gradually diminishes at the edges of a bed rather than
abruptly stops.
These examples illustrate how predicating the beneficial use determination on wild rice density could
inadvertently lead to the ongoing uncertainty and lack of clarity that this rulemaking is intended to
resolve. Therefore, a rigid threshold for acreage or density is not included in the proposed rules.
However, the MPCA believes that for future listing decisions, it is useful to establish a minimum acreage
that provides clear evidence that the beneficial use exists. The establishment of this minimum acreage
does not mean that waters with less extensive stands of wild rice never exhibit the beneficial use; in

The relationship of the minimum threshold to wildlife foraging was based on evidence that harvesting by humans requires a
greater density and acreage than the levels that support wildlife, specifically ducks.

10
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those cases, additional evidence may provide a basis to confirm the beneficial use. In any future
rulemaking to add wild rice waters to the list, the MPCA will need to demonstrate the reasonableness of
the proposed addition(s).
The proposal that two acres of wild rice is evidence of the beneficial use does not require that all the
rice be present in one, contiguous two-acre bed. An acceptable demonstration may show wild rice
present in scattered acreage that totals two acres. The proposed rule also does not specify the density
of wild rice that must be present in the beds that comprise the cumulative two acres. The density of wild
rice can vary a great deal over time and across a water body and the MPCA has found that it is not
reasonable to limit information about the presence of the wild rice beneficial use to only information
that identifies specific density thresholds. Many variables can affect whether the wild rice beneficial use
exists. Rice may be present in widely scattered beds, it may be sparse in one year and absent for a
period of years, and it may be extremely lush and abundant at other times. As noted above, strict
criteria of density and acreage cannot account for this wide variability and accurately characterize
whether the beneficial use exists. However, it is reasonable to acknowledge that this type of information
is one example of how the beneficial use can be demonstrated.
The proposed rule also identifies four different categories of information that can be used to provide an
acceptable demonstration that the beneficial use exists. Although it is certainly preferable to have
information in more than one category, the MPCA will consider any of the proposed types of
information to be equally reliable and valuable evidence in support of a beneficial use determination.
Proposed item A recognizes the validity of written or oral histories about wild rice in waters. For future
rulemaking, the MPCA does not consider it reasonable to limit the information it will consider reliable to
only information typically available in state government, such as water assessments, studies and
reports. In proposed Minn. R. 7050.0471, subpart 2, item A, the MPCA acknowledges the value of
information from oral traditions or personal accounts, particularly given the history of rice harvesting by
tribal members. As with all evidence relied upon to support (or refute) the existence of the beneficial
use, it is important that information of this type, if available, be scrutinized and weighed during the
rulemaking process. The proposed rules reasonably require that this type of information be recognized
as acceptable evidence subject to standards of validity, reliability, and consistency.
The MPCA considered whether legal precedent would provide guidance for judging the validity of oral or
written histories. To do so, the MPCA conducted a review of court cases relating to the application of
oral history in cases involving tribal claims. Although the MPCA does not expect that demonstrations of
a history of the beneficial use will be generated solely from tribal members, there is valuable precedent
in those court cases for how this type of information has been received and applied by courts.
In Zuni Tribes v. United States, (Exhibit 33) three criteria were established for assessing the usefulness of
oral history testimony. The MPCA believes they are as equally valid historical evidence as are written
materials and photographs. The criteria are:
•

Validity. In order to establish a history of harvest, the evidence must be valid, which requires
that the evidence can be corroborated in some way. If a single person’s statement about the
harvest of wild rice can be corroborated by one or more other statements, it may be considered
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valid. Similarly, written history may be considered valid if it can be corroborated as occurring at
the place and time under consideration.
•

Reliability. Consideration of the reliability relates to the repeatability of the information. The
MPCA expects that if a water is identified through oral tradition as being harvested, there
should be multiple sources identifying the same harvest history.

•

Consistency. Consistency is similar to validity in that the information will be considered true if it
is consistent with other information. If there are multiple reports of wild rice in a particular
stream, and the location of the beds is consistently identified, the information will meet the
criteria of consistency.

It is important to state that the relevant time-period for providing historical information only covers the
period from November 28, 1975 to the present. As previously discussed, that date establishes the point
at which the beneficial uses are recognized as existing uses for purposes of the CWA.
Proposed item B recognizes the value of written records as a source of information to establish that the
beneficial use is existing. Written information provided much of the basis of the MPCA’s proposed list of
wild rice waters and the MPCA believes that it will continue to be a primary source of information for
future rulemaking about wild rice waters. Written records may or may not include specific information
about acreage, density or history, but they can provide pieces of information that, when combined with
other sources, can support future proposals. The MPCA considers that written records from
organizations such as tribes, the MDNR, the Board of Water and Soil Resources, U.S Geologic Survey,
U.S. Fish and Wildlife Service, colleges and universities, will be a valuable source of information to
substantiate future rulemaking.
Proposed item C, photographs or aerial surveys, provides another source of information that is
reasonable for the MPCA to consider in documenting the beneficial use. As with written records, aerial
surveys and photographs may also have limitations and may require additional corroboration to
document the beneficial use sufficient to support rulemaking.
Proposed item D recognizes that additional sources of information that are not otherwise specified may
also be relevant. The MPCA recognizes that there may be other sources of information, equally
compelling but as yet undetermined, which constitute reliable evidence to support a proposal to include
a wild rice water in Minn. R. 7050.0471. The fourth option simply acknowledges that the commissioner
can consider any other information which provides a reasonable basis for determining that the wild rice
beneficial use is existing. It is reasonable for the commissioner to consider all relevant information
sources that may become available in the future.
It is important to clarify that the options provided in items A to D only identify the types of information
the MPCA will seek through the triennial review process as evidence of the wild rice beneficial use. They
give guidance to people who may want a water identified as a wild rice water as to what information
they should provide to the MPCA to support listing additional wild rice waters. They are not criteria that
automatically identify a water as a wild rice water. When the MPCA proposes rulemaking to identify a
WID as a wild rice water, the MPCA must provide a Statement of Need and Reasonableness that justifies
that the beneficial use exists in that WID, or has existed at some point after November 28, 1975. This
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justification may require additional information to verify the beneficial use to supplement the
information provided through the triennial review.

5. Reasonableness of identifying the Class 4D wild rice waters in a new rule
part
The water quality standards currently identify waters that have a specific designated use in
Minn. R. 7050.0470. The MPCA considered a number of alternative ways to incorporate the large
number of new waters being identified in the proposed rules as Class 4D wild rice waters. The MPCA is
reasonably proposing to identify all Class 4D wild rice waters in a separate new rule part,
(Minn. R. 7050.0471) even though many wild rice waters are waters that have other use classifications
already identified in Minn. R. 7050.0470. Adopting a separate part to identify wild rice waters is
reasonable because wild rice waters are identified by a different identification system than used in
7050.0470. Minn. R. 7050.0470 currently identifies waters by name within major water basins and for
rivers and streams, describes the extent of the designated use mainly by the public land survey (PLS)
descriptors (e.g. township, range, section) and follows the description with a list of the designated uses
of that water. For example: Amity Creek, (T.50, R.13, S.5, 6; T.50, R.14, S.1; T.51, R.13, S.31, 32; T.51,
R.14, S.26, 27, 28, 35, 36): 1B, 2A, 3B;
The MPCA is reasonably using a different system based on an assigned water identification number
(WID), to identify the wild rice waters being proposed. Although many of the proposed wild rice waters
are already listed in Minn. R. 7050.0470 for other designated uses, many other waters are not already
listed. Adding the wild rice waters to 7050.0470 would mean that in some cases the PLS system would
be used, in some cases a WID would be used, and for the already listed waters both types of identifiers
might be used. This resulting mixed system of identifiers would be extremely confusing. Although there
may be some initial confusion about the same waters being identified for different designated uses in
two separate rule parts, the proposed approach clarifies what each rule part includes. The long-term
advantages to clarity and usability outweigh the potential for initial confusion. Identifying the wild rice
waters in a separate rule part is reasonable because it does not affect the designated uses of the waters
currently listed in 7050.0470 and will provide specific clarity as to where the wild rice standard applies.
Currently, waters with specific designated uses are listed alphabetically in Minn. R. 7050.0470 according
to major basin and watershed within each major basin. To accommodate requests from interested
parties, the MPCA is proposing to use the same organization for the wild rice waters identified in Minn.
R. 7050.0471.
In addition to identifying wild rice waters in Minn. R. 7050.0471, the MPCA will also make information
about wild rice waters available through an interactive tool organized by basin and major watershed.
The MPCA will identify waters by name for each major watershed, and a map will display the location of
wild rice waters within the watershed. For each proposed wild rice water, the tool will display the name
of the water, county, WID, and the sources the MPCA used to determine if the beneficial use was
demonstrated. This interactive search tool also includes a tab that allows users to view all the wild rice
waters in a county. This will be helpful for users who wish to look up a water but who do not know the
name of the watershed in which it is located. In addition to providing information about proposed wild
64

rice waters, the tool will also include information about waters for which the MPCA has some
information about wild rice but not enough to propose the waters in this rulemaking. These waters are
labeled in the tool as insufficient information (II) waters.

E. Revision of the numeric standard
A key goal of this rulemaking is to revise the numeric wild rice sulfate standard to incorporate the latest
science and information. In this Statement, the MPCA summarizes the scientific information and data
analysis, which is explained in more detail in the MPCA’s TSD (Exhibit 1), and provides a general
overview of the key aspects of the proposed new standard. Some of those key aspects address the
averaging time of the standard (duration), and the frequency, meaning how often the magnitude may
be exceeded before the standard is considered to be violated.
The number itself is the magnitude of the standard. The current wild rice sulfate standard sets a very
clear magnitude (10 mg/L). The existing 10 mg/L standard was derived based largely on data collected in
the 1930s and 1940s, which showed a correlation between areas where wild rice grew and areas with
lower levels of sulfate in the water. The legislature directed the MPCA to review the standard, including
conducting scientific study and data analysis. Based on the results of that effort, it is reasonable to
revise the standard to incorporate the new information about how, when and to what extent sulfate
affects the ability of wild rice to thrive.
A water quality standard requires a number of elements in order to protect the beneficial use. It is not
enough to determine the toxicant and the number at which there is an effect. Clear and effective
implementation of a water quality standard also requires defining how the standard applies, where the
standard applies and in the case of an equation, how it is calculated.

1. Reasonableness of identifying sulfide in sediment porewater as the
toxicant
The existing standard is based on the observed relationship between sulfate concentrations in
Minnesota water bodies and the presence and extent of wild rice in those water bodies. Studies in the
1930s and 1940s found that dense wild rice stands were mainly found in water bodies with lower
concentrations of sulfate in the surface water. However, sulfate on its own is usually not a particularly
harmful substance, at least for humans. The EPA drinking water standard for sulfate is 250 mg/L, but is a
“secondary” standard set to prevent a salty taste and other non-health effects, rather than any health
issues. 11 Stakeholders have noted that beer frequently has sulfate concentrations above the existing 10
mg/L standard, up to and over 200 mg/L.
An early objective of the research funded by the Legislature was to further explore the correlation
between wild rice presence and sulfate levels to better understand the way in which sulfate affects wild
rice. MPCA staff had a hypothesis, stated in the study protocol informed by researchers, tribes and

11

https://www.epa.gov/dwstandardsregulations/secondary-drinking-water-standards-guidance-nuisance-chemicals#table
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stakeholders, (Exhibit 7) that sulfate exerts negative effects on wild rice when it is converted to
hydrogen sulfide, which is much more toxic than sulfate. In mucky low-oxygen environments, such as
those favored by wild rice (which roots in the sediment of aquatic habitats), the respiration of sulfatereducing bacteria in the sediment converts sulfate diffusing into the sediment from the overlying water
into hydrogen sulfide in the sediment porewater. Hydrogen sulfide can take several forms when
dissolved in water, depending on pH; the sum of these forms will be called “sulfide” in the rest of this
document.
The sulfide concentration in the porewater, the water in the sediment between solid particles, is key
because it is the porewater that is in contact with the roots of wild rice. The wild rice study and research
supported the MPCA staff’s hypothesis, showing that the pollutant that harms wild rice is sulfide in the
sediment porewater. The sediment of wild rice habitats typically contains no oxygen because of the low
solubility of oxygen in water, combined with the consumption of oxygen by the bacteria exploiting the
organic matter of decaying plants. As a result, anaerobic bacteria that respire (“breath”) sulfate, rather
than oxygen, dominate decomposition if sulfate is available, “breathing out” sulfide. If the sulfide is
exposed to oxygen, the resulting reaction (oxidation) detoxifies the sulfide by turning it back into
sulfate.
The MPCA’s Final TSD (Exhibit 1) explains the role that physical and chemical conditions of the sediment
and surface water play in the presence and absence of wild rice among water bodies. Based on findings
of the wild rice study, it is reasonable for the MPCA to identify porewater sulfide as a significant
controller of the ability of wild rice populations to persist and thrive.

2. Reasonableness of the protective level of sulfide
As a result of the above conclusion, a key part of revising the standard to protect wild rice became the
determination of the protective level of sulfide. The MPCA’s research and data analysis show that a
reasonable protective level of sulfide is 120 µg/L. Wild rice is more likely to thrive – both in terms of
presence and amount of wild rice – in water bodies where the porewater sulfide remains below this
level. This Statement provides a summary of the MPCA’s work to establish a reasonable protective
sulfide value; the scientific and technical data are provided in detail in the Final TSD (Exhibit 1).

Developing the Protective Level of Sulfide
Determining the degree of sulfide toxicity to wild rice is a relatively new line of scientific inquiry. Most
available information on sulfide toxicity speaks to the effect of sulfide on aquatic life – fish and bugs –
and EPA has a national criterion for sulfide in surface waters to protect aquatic life that is very low (2.0
µg/liter). Although the scientific literature has long identified rooted aquatic plants as vulnerable to
sulfide toxicity (Lamers et al., 2013), at the start of the MPCA-sponsored research effort there was no
published information specific to the effect of sulfide on wild rice. There was some information on the
toxicity of sulfide to white rice (Oryza sativa), which is related to wild rice and inhabits similar
environments. However, it is unclear how applicable data from white rice is to wild rice. Furthermore,
many of the studies identified toxic levels of sulfide to a variety of plants, whereas the MPCA needed to
identify a protective level of sulfide for wild rice specifically.
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Ultimately, multiple lines of evidence, derived from field studies, container (mesocosm) studies, and
laboratory hydroponic studies, support the MPCA’s decision that the protective level of sulfide for wild
rice is 120 µg/L. EPA has consistently recommended “a ‘weight-of-evidence’ approach that considers all
relevant information and its quality, consistent with the level of effort and complexity of detail
appropriate in establishing and refining water quality standards.” Information can be found in EPA’s
document entitled Weight of Evidence in Ecological Assessment. (Exhibit 34).
In the initial analysis of the study data, the MPCA proposed identifying a protective sulfide level based
on a specific “effect concentration.” Protective concentrations of a chemical are often identified by
exposing organisms to a range of concentrations of that chemical and then calculating the concentration
at which some minimal effect is observed, such as a 10% or 20% adverse effect on growth. Effect
concentrations are described based on percentage reduction in growth or some other biological
response – so a concentration at which there is a 10% reduction is an EC10; a concentration at which
50% are affected is an EC50, etc.
In its preliminary analysis (Exhibit 6, MPCA, 2014), the MPCA had proposed identifying a protective
sulfide concentration based on the EC20 and the hydroponic lab experiments; EPA’s general guidelines
on effect concentrations recommend use of an EC20 or EC25 to protect aquatic communities (i.e.
assemblages of species) from chronic exposure to a chemical. Looking at an EC50 (generally interpreted
to characterize a concentration that has an adverse impact) and an EC20 (sometimes interpreted as a
level of no effect), the MPCA initially suggested that a sulfide concentration greater than 300 µg/L is
harmful to wild rice. (Exhibit 6 pp 15-16)
The preliminary analysis was peer reviewed by a panel of experts, whose conclusions are presented in
the Summary Report of the Meeting to Peer Review MPCA’s Draft Analysis of the Wild Rice Sulfate
Standard Study (Exhibit 9). While all the peer review information was important to the further
development of the standard, two key points were critical to the development of the proposed
protective sulfide concentration. First, the peer review panel recommended that the MPCA look at a
more conservative protective concentration, such as EC10 or EC5. Secondly, the panel suggested that
the MPCA make more use of the field survey data.
In regards to the chosen effect concentration, the panel felt that using the more conservative EC10 or
EC5 was more appropriate because the goal of the standard is to protect a single key species –
wild rice – rather than an ecological community where multiple species may fill the same ecological
niche or role. In other words, the EPA guidance is designed to protect 95% of a community’s species,
and to preserve the ecological functioning of the community, not to protect an individual species. The
peer reviewers recommended a lower effect concentration is appropriate when identifying a protective
concentration of a toxin for a single species, in contrast to an ecological community. The EPA guidance
itself notes that it may be desirable to modify the general guidance to reflect an ecologically important
species.
The MPCA therefore calculated EC10 values from the hydroponic studies, combining data from multiple
experiments. EC10 estimates were made for three different representations of sulfide exposure (initial
concentration, arithmetic average, and geometric average) yielding EC10 values of 251, 106, and 39
µg/L, respectively. Based on an understanding of sulfide oxidation, of these three estimates the EC10 of
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106 µg/L is most defensible. Additional discussion of the MPCA’s selection of EC10 is provided in the
TSD.
The MPCA also calculated EC10 values from the mesocosm experiments described in Pastor et al., 2017,
which yielded two statistically-significant effects of sulfide on wild rice, (1) percent filled, or viable, seeds
and (2) number of plants that emerged in the spring. Calculation of EC10 values from linear regressions
yields EC10 values of 228 and 121 µg/L, respectively. All of these point estimates of EC10 concentrations
have confidence intervals within which the true EC10 value is likely to fall. For the mesocosm data in
particular, the 95% confidence intervals are relatively wide.
The peer review panel (Exhibit 9, page 6) also noted that “the field survey provides some of the best
data that the MPCA has available to investigate the relationship between wild rice and surface water
sulfate levels. These data also offer a means of determining sulfide levels that are protective of wild rice.
Much more analysis should be done on this data set.” One particular member of the panel also noted
(Exhibit 9, pp. F36-37) that a visual estimate of the field survey data “indicates that the cover of wild rice
declines at porewater sulfide concentrations above about 0.1 mg/L (100 µg/L)”.
The MPCA therefore evaluated the field data in order to derive a protective sulfide concentration. The
field data comes from a survey of 108 water bodies, of which 96 water bodies had sufficient water
transparency to support wild rice. In order to develop the protective level of sulfide, the MPCA looked at
the porewater sulfide concentrations and the presence or absence of wild rice. Most of the data analysis
was done on the 96 water bodies with appropriate water clarity, since it is not reasonable to calculate a
protective sulfide concentration with data from sites that would not support wild rice no matter how
low the sulfide concentration is. 12
Following the observation from the peer reviewer, the MPCA did a simple visual analysis of the data,
looking for a sulfide level at which there was a noticeable reduction in the proportion of sites with wild
rice present. The data were examined for such a threshold by calculating the average proportion of sites
with rice above any given sulfide concentration, and the pattern examined without any statistical
analysis. This showed that the percentage of sites with wild rice declines as sulfide increases, but the
decline is relatively slow until the sulfide concentration exceeds 120 µg/L, where there is a notable drop
in the percentage of sites with wild rice present. While a small uptick in the proportion of sites with wild
rice occurs between 130-150 µg/L, the percentages never return to the 60% or greater that are
observed below 120 µg/L. This can be seen with reference to Figure 2 from the TSD.

Note: Although wild rice was not present at all 96 sites, the MPCA included them in the survey because elevated sulfide could
be the reason for the absence of wild rice.

12
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Figure 2. Empirical examination of the average proportion of sites with wild rice above or below a given
porewater sulfide concentration (sites excluded with transparency < 30 cm). (TSD)

A change-point analysis completed on this data – a statistical method to find where the density of wild
rice changed – showed a change at a sulfide level of 112 µg/L with a 95% confidence interval of 25 – 368
µg/L.
The MPCA also calculated an EC10 value from the field data. In this case, the EC10 was derived from a
binary logistic regression relating porewater sulfide to the presence or absence of wild rice at any of the
field sites. The calculated EC10 for the field data has a high degree of uncertainty, resulting in a point
estimate of 93 µg/L sulfide with a 95% confidence interval that ranges from 14 – 239 µg/L.
As shown in Figure 3, the MPCA considered multiple lines of evidence and data analysis, including others
described in the TSD but not summarized here. Nearly all of the lines of evidence have wide confidence
intervals, but cluster towards the lower sulfide levels. This supports the MPCA’s proposal to set the
protective level of sulfide at 120 µg/L (0.120 mg/L).
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Figure 3. Estimates of protective sulfide concentrations for biological endpoints from hydroponic, mesocosm,
and field data, based on EC10 estimates, change-point analysis, and visual examination of trends. (TSD) 13

A noticeably different estimate in this figure is an EC10 of 963 µg/L, calculated by Minnesota Chamber of
Commerce (2015), from the data provided from a 21-day hydroponic study conducted by the Fort
Environmental Laboratory (Fort Environmental Laboratory, 2015; Fort et al., 2017). In this study, wild
rice seeds from a Minnesota lake were germinated in solution with a range of sulfide concentrations. In
contrast, the hydroponic growth tests conducted by Pastor et al. (2017) yielded EC10s ranging from 39
to 251 µg/L, where the most defensible EC10 was identified as 106 µg/L (TSD).
The potential advantage of hydroponic experiments is that the sulfide concentration can be controlled,
in contrast to growing wild rice in sediment. But, it is difficult to design a hydroponic experiment that
can fully mimic the natural environment, and especially mimic sulfide exposure during the few weeks of
growth after seed germination. Germinating wild rice seeds may be buried several inches in anoxic
sediment that may develop elevated sulfide, through which the seedling must grow before reaching the
overlying water. Surface water is likely low in sulfide. Pastor et al. (2017) exposed the entire 3-day old

Estimates marked with an asterisk (*) received less weight in the weighing of multiple lines of evidence due to limitations of
the experiment or analysis. See TSD (Exhibit 1) for further discussion

13
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seedling to sulfide over the ensuing 10-day experiment. In contrast, seedlings in the Fort et al. (2017)
experiment were able to grow above the surface of the sulfide-enriched water, into aerobic conditions
over a 21-day experiment.
Neither experimental design is necessarily more correct than the other design. The hydroponic design of
Pastor et al. (2017) perhaps mimicked the exposure of seeds buried several inches in sediment, whereas
the design of Fort et al. (2017) perhaps mimicked the exposure of seeds germinating lying on the surface
of the sediment. However, under natural conditions, 21-day old wild rice plants would not have access
to the atmosphere because the stems would not yet have elongated sufficiently to reach the water
surface. Therefore, it is unlikely that 3-week old plants would have access to sufficient oxygen to
detoxify such high levels of sulfide.
Since the MPCA’s responsibility is to protect wild rice from elevated sulfide under normal conditions, the
EC10 of 963 µg/L is not given great weight among the multiple lines of evidence. It is unknown how
often in nature wild rice seeds germinate and grow from a depth of several inches in anoxic sediment
which is the scenario that Pastor et al.’s hydroponic design may be mimicking. But, the resulting EC10 of
106 µg/L, and its 95% confidence limit of <11 to 158 µg/L overlaps with EC10s and associated 95%
confidence limits derived from the mesocosm experiment and field survey. The overlap in confidence
limits reinforces the conclusion that a protective concentration of sulfide lies in that region, and not
near the EC10 of 963 µg/L derived from the Fort et al. study (TSD).
Aside from the EC10s derived from hydroponic experiments, the most defensible metrics of wild rice
growth and reproduction are:
1) the percent of filled seeds in the mesocosm experiment (EC10=228),
2) the number of plants that germinated in the mesocosm experiment (EC10=121),
3) the occurrence of wild rice in the transparent sites of the field survey (EC10=91), and
4) the density of wild rice in the field survey (change-point of 112).
Given that these estimates have 95% significant confidence intervals that range from zero to 414 µg/L, it
is defensible to conclude that these estimates of protective sulfide concentrations broadly agree with
each other.
Based on the analysis of the multiple lines of evidence, it is reasonable for the MPCA to propose that the
sulfide in the sediment porewater of wild rice waters be maintained at or below 120 µg/L to protect the
wild rice beneficial use. Not only is 120 µg/L at a visual break in the proportion of sites with wild rice, but
it is within the range of the other most defensible estimates of protective sulfide concentrations:
•

106 µg/L (from hydroponic experiments);

•

91 µg/L (the field survey EC10 based on wild rice presence);

•

112 µg/L (the field survey change-point based on wild rice density);

•

121 µg/L (EC10 based on mesocosm plant germination); and

•

228 µg/L (EC10 based on mesocosm seed viability).
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While the EC10 value based on mesocosm seed viability is the value most different from 120 µg/L, 120
µg/L remains within the relatively wide confidence interval of 0 to 414 µg/L. This further supports the
MPCA’s proposal of 120 µg/L as the protective sulfide level.

3. Reasonableness of variables that impact sulfide
In essence, establishing a protective level of sulfide of 120 µg/L (0.120 mg/L) is akin to setting a water
quality standard for the sediment porewater in which wild rice grows. However, there are difficulties in
relying upon a standard for porewater sulfide to protect wild rice. First, levels of sulfide in the porewater
are more difficult to measure than surface water sulfate; secondly, the pollutant that is discharged and
leads to elevated sulfide is sulfate.
There is a documented relationship between surface water sulfate and porewater sulfide. In the
sediment of water bodies, sulfate in the overlying water can diffuse into the underlying sediment and be
converted by bacteria to sulfide. Numerous lake studies have shown that the production of sulfide in a
given water body is a function of the sulfate concentration (Urban et al., 1994).
Therefore, it is reasonable to establish a method for deriving a numeric standard for sulfate in the
surface water to maintain sediment porewater sulfide concentrations at or below 120 µg/L. Setting a
surface water standard is more consistent with other water quality standards and allows for the
calculation of effluent limits to control sulfate discharges from specific sources. Absent establishing a
method for “translation” of a sulfide threshold in sediment porewater to a surface water sulfate
standard, the MPCA would be compelled to complete such a translation on a case-by-case basis for
permitting or other actions, and permit applicants would be required to incur costs to collect sediment
data to be used in developing such translations. Relating the sulfide endpoint to a numeric sulfate
standard via rulemaking is more reasonable because it enhances transparency, clarity, and certainty.
In order to set up this “translator,” it is important to understand the factors that impact the
development of porewater sulfide. As noted in the TSD, while one might expect porewater sulfide
concentrations to be simply correlated to sulfate concentrations in the surface water, the relationship is
not a direct correlation, but is complicated. When sulfate is low, sulfide is also low. However, when
sulfate is high, sulfide can range anywhere from low to high. This shows that there are clearly additional
factors at play beyond just sulfate in the overlying water.
A key research finding, further explained in the TSD, and published in Pollman et al. (Exhibit 35), is that
the concentration of porewater sulfide is controlled by three variables:
1) The average sulfate concentration in the surface water;
2) The TEFe in the sediment where wild rice grows; and
3) The TOC in the sediment where wild rice grows.
Most importantly for the MPCA’s proposed approach, these three variables assert almost equal control
over the levels of sulfide in the porewater.
The MPCA, informed by study results collected over a three-year period, developed a statistical model of
these control variables. This model, called a Structural Equation Model (SEM), provided a method to use
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the collected field data to test important hypotheses. The conclusion of the SEM provided strong
evidence for surface water sulfate, and sediment organic carbon and TEFe acting as causal agents in the
production of sulfide in porewater.
The two sediment variables vary among water bodies but are relatively unchanging within a given water
body. These sediment variables are a function of the natural environment; they are determined by the
local geology, ecology, and hydrology, and available evidence suggests they do not change rapidly over
time. Sulfate levels, on the other hand, can be greatly affected by human activities that discharge
elevated concentrations of this chemical into water bodies. Given that the sediment variables are
primarily determined by natural processes, sulfate discharge is the means by which porewater sulfide is
affected by human activities. Therefore, sulfate is the variable that must be addressed to protect wild
rice from elevated sulfide in the sediment porewater.

4. Reasonableness of developing an equation to derive a numeric sulfate
standard
Given the relationships noted above, it is reasonable to develop a method to determine how much
sulfate can be in a given wild rice water and still maintain the sediment porewater sulfide concentration
at or below 120 µg/L. Furthermore, given that sulfate is the environmental variable affected by human
activities, it is reasonable to rely upon that sulfate level as the numeric standard for the protection of
the wild rice beneficial use from excess sulfide. The MPCA has developed a method to determine the
protective level of sulfate based on the sulfide threshold of 120 µg/L and the natural levels of
extractable iron and organic carbon observed in each wild rice water.
Sulfate is converted at varying efficiencies into the actual toxic chemical, porewater sulfide. Because the
conversion efficiency among water bodies varies by a factor of over 100, there is no single sulfate
concentration that would appropriately protect all wild rice waters. This observation is a critical
component in the MPCA’s proposal to replace the current 10 mg/L sulfate standard.
The range in conversion efficiency can be observed in the ratio of sulfate in surface water to sulfide in
the porewater of the 108 different waters surveyed in the MPCA-sponsored field survey (mg sulfate per
liter: mg sulfide per liter). The 5th percentile is a ratio of 5.2, and the 95th percentile is a ratio of 533, a
103-fold range. Systems where wild rice grows in low-iron, high-organic sediment are particularly
efficient at converting sulfate to sulfide, and therefore need a sulfate standard that is relatively low.
Wild rice also grows in waters that are relatively inefficient at converting sulfate to sulfide (waters with
high-iron, low-organic sediment, such as the Mississippi River backwaters) and will not need a low
sulfate standard. An equation-based approach accounts for varying conversion efficiencies.
The idea of tailoring a water quality standard to particular environmental conditions is not new. The
water quality standards include equations to calculate appropriate standards for metals and for
ammonia. Outside the world of water quality standards, use of an equation to calculate water bodyspecific protective sulfate concentrations is analogous to recent initiatives in “precision medicine” or
“individualized medicine.” Individualized medicine means a situation where medical treatments are
tailored to the individual characteristics of each patient or their disease. It does not mean the creation
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of drugs that are unique to a patient, but rather the ability to classify individuals into subpopulations
that differ in their susceptibility to a particular disease or treatment.
Similarly, a tailored water quality standard is designed, based on a model of the environment, to be
appropriate for the specific characteristics of a given water body. This results in a water quality standard
that, when compared to a fixed number, more accurately identifies the level of a chemical that is
protective of the beneficial use.
A fixed number is an appropriate standard when the ratio of the concentration of a pollutant to its
effect is constant—for instance, when a chemical is directly toxic to organisms, and the toxicity is not
modified by the nature of the water body or any other chemicals within that water body. In a case
where the effect is indirect and variable, such as the effect of sulfate on wild rice, it is more appropriate
to tailor the standard to take into account those variable effects. In this case, the MPCA is proposing to
do so by employing an equation that accounts for the variable efficiency in the conversion of sulfate to
sulfide.
It is important to reiterate that the toxicant that is ultimately being addressed is sulfide in the sediment
porewater. Establishing the magnitude of that toxic effect does not rely on an equation – MPCA is
proposing that to be 120 µg/L based on recent scientific studies; this conclusion is further discussed in
the TSD. The proposed equation is instead a means for translating the protective sulfide level into a
surface-water sulfate concentration in light of the controlling influence exerted by not just sulfate, but
also iron and carbon, on sulfide levels in the porewater.
The MPCA proposes to replace the existing 10 mg/L sulfate standard to protect wild rice with rule
language that 1) specifies the protective level of sulfide for all wild rice waters, and 2) provides an
equation that allows the calculation of a numeric sulfate standard for each wild rice water that
maintains the sulfide at a protective level (below 120 µg/L). Some resulting numeric sulfate standards
would be less than the existing 10 mg/L and some greater, since the varying iron and carbon conditions
among water bodies affect how the sulfate is converted to sulfide.
Prior to this reassessment of the existing standard, questions had arisen as to the importance of
regulating sulfate, given that wild rice populations had been observed growing in waters significantly
greater than 10 mg/L. The recent studies have revealed that sulfate can harm wild rice, but only when
other variables favor the development of elevated sulfide in the sediment. A numeric standard based on
the porewater sulfide level and its relationship to surface water sulfate implicitly provides an
explanation for field observations of viable wild rice populations in waters where sulfate concentrations
substantially exceed 10 mg/L.
Because of natural variability in how aquatic ecosystems respond to pollutants, no water quality
standard is perfect, but the use of MPCA’s proposed approach to protect wild rice from elevated sulfide
has multiple advantages over the application of the existing sulfate standard of 10 mg/L:
•

The proposed approach better applies current scientific knowledge, and offers a path to address
the fact that not all wild rice waters respond similarly to sulfate.
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•

The proposed approach to establishing a numeric sulfate standard would be more accurate than
any fixed sulfate standard, including that of 10 mg/L.
o

About half the time, a fixed standard of 10 mg/L would be unnecessarily low to protect
the wild rice beneficial use. Because of the greater accuracy of the equation-based
standard, there would be fewer instances of unnecessary investment in sulfate control
equipment and ongoing operation.

o

About half the time, a fixed standard of 10 mg/L would not be low enough to be
protective of the wild rice beneficial use. Because of the greater accuracy of the
equation-based standard, there would be fewer instances of failure to control sulfate in
sulfate-sensitive wild rice waters where control is actually necessary.

Although the complexity of implementing the proposed equation approach requires more monitoring
resources than would a fixed sulfate standard, adoption of the equation is nevertheless reasonable in
light of the above-described advantages and because the cost of data collection will be much less than
the cost of treatment.
Because the cost of treating wastewater to remove sulfate is extremely high, it is reasonable and very
important to minimize the possibility of applying a standard that is more stringent than necessary to
protect the wild rice beneficial use. The equation-based standard also, when compared to a fixed
standard of 10 mg/L, would result in approximately half the rate of false negatives, reducing the
frequency of harm to wild rice populations and the potential for future need to remediate wild rice
water bodies that are harmed by a build-up of sulfide

5. Reasonableness of the specific equation
As described above, the equation calculates a concentration of sulfate based on values of iron and
carbon in the sediment to keep sulfide below 120 µg/L, which protects the wild rice from harm. This
concentration of sulfate is the “magnitude” of the standard and must be met in the water body.
The 2014 external peer review panel recommended that the MPCA not only rely heavily on the field
data for the identification of a protective sulfide concentration, but also to use the field data to develop
an equation that relates the protective sulfide concentration (now identified as 120 µg/L) to the
associated sulfate concentrations in each wild rice water.
To accomplish this task, the MPCA first used the structural equation model to identify the variables that
control porewater sulfide (sediment iron, sediment TOC, and surface water sulfate). The MPCA then
relied on a multiple binary logistic regression (MBLR) to develop the proposed equation. Logistic
regression is a predictive analysis; in this case the MBLR regression predicts the probability that sulfide is
greater than 120 µg/L. The inputs to the regression are the field survey data from 108 different sites for
the observed sediment iron, sediment TOC, surface water sulfate and porewater sulfide (the Class B
data). The Class B data set was used for the regression on which the equation is derived because this
data set is the best available approximation of a random sample of potential wild rice waters (see TSD),
to maximize the validity of probabilities drawn from the equation (e.g., the probability that the equation
correctly relates sulfate to sulfide).
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Note that it is not necessary to exclude sites with low transparency, since what is being modelled is the
chemical relationship between sulfate and sulfide. Water transparency may affect the probability of wild
rice presence in a given water body, but would not affect the chemical relationship between sulfate and
sulfide.
The mathematical model produced by the MBLR regression has the following general form, (the actual
MBLR model looks more complicated, and is presented in the TSD):
The Probability that sulfide is greater than 120 µg/L is a function of Sulfate, Sediment Iron, and
Sediment TOC

The proposed equation was created by converting the probability to a constant value (by setting the
probability to 0.5) and re-arranging the model to solve for the protective sulfate concentration. Use of a
probability of 0.5 maximizes the probability that a sulfate concentration will be calculated that is most
likely to produce the protective sulfide concentration of 120 µg/L, given the water body-specific
sediment concentrations of iron and TOC. Once re-arranged, the equation that predicts a sulfate
concentration corresponding to the protective sulfide concentration of 120 µg/L has the general form:
The Protective Sulfate Concentration is a function of Sediment Iron and Sediment TOC

The TSD demonstrates that using a probability of 0.5 produces sulfate values that most accurately
predict the sulfide concentrations that were observed during the field survey. Probabilities that
porewater sulfide is greater than 120 µg/L other than 0.5 are either over-protective (less than 0.5) or
under-protective (greater than 0.5).
Use of a probability of 0.5 produces this proposed equation, as described in the TSD:
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 0.0000121 ×

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼1.923
𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐1.197

Other regression techniques can be used to calculate protective sulfate concentrations from iron,
carbon and sulfide, but they are less accurate than MBLR. Based on the 108-site Class B data set, MBLR
has an overall misclassification rate of 16% (the sum of false positives and false negatives out of all
sites). Multiple linear regression (MLR) has a misclassification rate of 23%, and structural equation
modelling (SEM), a rate of 26%. When the MBLR-based equation is applied to an independent data set
for validation, the misclassification rate is 19%, which is still appreciably better than the other regression
techniques.
Although the proposed equation produces fairly balanced false positives and false negatives (7% and 9%
in Class B data, and 5% and 14% in Class V data), there is a smaller proportion of false positives (5 to 7%)
than false negatives (9 to 14%), which means that the potential for requiring sulfate control where none
is needed to protect wild rice will occur in 5 to 7% of the wild rice waters assessed. It is important to
point out that using a fixed sulfate standard, has less accuracy than a calculated sulfate standard. The
lowest misclassification rate of potential fixed sulfate standards is 32%, which occurs at 5, 10, and 26
mg/L. The misclassification rates of a fixed sulfate standard of 10 mg/L are evenly split between false
positives and false negatives (16% of each). A fixed standard of 5 mg/L would be over-protective (24%
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false positives, 8% false negatives), and 26 mg/L would be under-protective (28% false negatives, 4%
false positives).
The state of Vermont recently adopted, and EPA approved, fixed phosphorus standards to protect
aesthetic use in lakes and aquatic biology in streams. Numeric standards were derived in a way to
minimize false positive and false negative rates (Smeltzer et al., 2016). The MPCA is not aware of any
other state or tribe that has analyzed false positive and false negative rates as part of the development
of a water quality standard, although McLaughlin (2012) points out that such an approach is consistent
with EPA guidance and can minimize decision errors. In Vermont, eleven different phosphorus standards
were developed, depending on the applicable tiered water use objective. The misclassification rates
varied from 17 to 40%, with a median of 35%--about the same as the best misclassification rate, 32%, for
possible fixed sulfate standards to protect wild rice. The proposed equation has a lower maximum
misclassification rate (19%) than 10 of 11 of these fixed phosphorus standards.
The proposed equation is reasonable because:
•

It incorporates the variables demonstrated to control sulfide: sulfate, iron, and TOC.

•

It incorporates a protective sulfide concentration of 120 µg/L, which not only is protective of
wild rice presence, but also is protective of greater wild rice density (120 µg/L is close to the
statistically-determined change-point in wild rice stem density--wild rice density is significantly
greater when sulfide is lower than 112 µg/L).

•

It had a low rate of false positives and false negatives (16% total misclassification rate) in the
data set in which it was developed, and only a slightly higher misclassification rate (19%) in an
independent data set used for validation.

•

It more accurately predicts whether sulfide exceeds the protective concentration of 120 µg/L
than equations developed with other statistical techniques (MLR or SEM) (16% to 19%
misclassified, compared to 23% or 26%, respectively).

•

It results in approximately balanced false positives and false negatives, but with fewer false
positives than false negatives.

•

Under the proposed equation, the proportion of false positives is 5% to 7% of wild rice waters,
which corresponds to the potential for identifying an exceedance of a calculated sulfate
standard when porewater sulfide is in fact not elevated above 120 µg/L. Under the current
sulfate standard of 10 mg/L, the proportion of false positives is 16%.

•

It more accurately predicts whether sulfide exceeds the protective concentration of 120 µg/L
than the current standard, 10 mg/L (19% misclassified, compared to 32%).

Further details about the development of the equation can be found in the TSD (Exhibit 1).

Corroborating evidence for a protective sulfide level of 120 µg/L and the equation: More about
false positives and negatives
Once a protective sulfide concentration is identified, and an equation incorporating that value is
developed, there will always be some water bodies for which the calculated sulfate concentrations are
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either under-protective or over-protective. Tools such as site-specific standards, discussed later in this
Statement, help address this. With that said, a key consideration in developing this revised water quality
standard is the standard’s accuracy. Accuracy is defined as the rates of false positives and false
negatives. A false positive occurs when a sulfate concentration is greater than the standard, but
porewater sulfide is actually less than the protective level of sulfide in sediment porewater; in this case
the numeric standard is overly stringent. A false negative occurs when a sulfate concentration is less
than the standard, but porewater sulfide is actually greater than the protective level; in this case the
numeric standard is not sufficiently protective of the wild rice beneficial use.
Sometimes the calculated sulfate standard will be exceeded but the beneficial use still protected (sulfide
is less than 120 µg/L), or the water body might be meeting the sulfate standard but the beneficial use is
not protected (sulfide is greater than 120 µg/L). In other words, the equation sometimes produces
sulfate concentrations that are in error when looking at the toxicant of concern; sulfide in the
porewater. The reasonableness of the proposed process for establishing an alternate standard or a sitespecific standard is discussed in Part E.9.
The equation would have about 60% of the rate of false positives and false negatives as a 10 mg/L fixed
standard. The sum of false positives and false negatives yields a misclassification rate of 32% for the
fixed standard of 10 mg/L, compared to rate of 19% for the equation. (A validation data set yielded a
misclassification rate of 19% for the equation; the dataset used to develop the equation yielded a
misclassification rate of 16%. This is further described in the TSD).
A look at the error rates in the Class B data set (which approximates a probabilistic sample) associated
with a range of potential protective concentrations of sulfide provides additional support for the chosen
level of 120 µg/L. (More information is provided in Part 1-6 and Appendix 10 of the TSD.) MPCA staff
used the field data set to evaluate potential protective sulfide levels against both the accuracy of the
equation and the protection of wild rice presence and density. A goal was to take a balanced approach,
looking for sulfide levels where the chance that the water body is above the calculated sulfate standard
when the water body is actually not impaired (false positive rate) is approximately equal to the chance
that the water body is below the standard when the water body is impaired (false negative)—while
making sure that a sulfide concentration is chosen that actually protects wild rice presence and density.
Looking at the range of protective sulfide values from various EC10 and other analyses (as shown in
Figure 3), balanced errors were found between 60 and 130 µg/L and between 350 and 400 µg/L. These
values were compared to wild rice presence and density. For sites with sulfide levels above 350 µg/L,
while 25% had wild rice present, only 13% of sites had denser wild rice (density greater than 25
stems/m2). Because low-density stands provide less grain for wildlife, are less desirable for harvesting by
people, and may be less likely to persist over the long term (TSD), picking a protective sulfide level that
would result in less dense wild rice is under-protective. (A density of 25 stems/m2 is chosen for
illustration purposes; other densities could have been chosen.) The other end of the range of protective
sulfide values, 60 µg/L, appears to be over-protective. Overall, many sites with denser wild rice are seen
with sulfide levels both above and below 60 µg/L. In fact, the data show that there are almost twice as
many sites above 60 µg/L sulfide with wild rice denser than 25 stems/m2 as below
(28 vs 15).
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Of sites with porewater sulfide less than 90 µg/L, 55% of sites have wild rice density greater than 25
stems/m2. In the range of the protective sulfide level proposed by the MPCA, the data show that only
42% of the sites with sulfide in the range of 90 to 130 µg/L have denser wild rice than 25 stems/2,
indicating that a reduction in density occurs in that range. A majority of sites have densities greater than
25 stems/m2 up to a sulfide concentration of 120 µg/L, above which the density decreases. Between 120
and 350 µg/L, only 26% of sites have wild rice densities above 25 stems/m2. Consistent with the visual
investigation, sulfide concentrations greater than 120 µg/L is also where the percent of sites with wild
rice present begins to decline. In this zone of balanced false positives and false negatives, 120 µg/L and
130 µg/L have the lowest total error rates of 16%, and, between the two of them, 120 µg/L is the most
balanced. The balanced error rates and review of density therefore provides additional support for and
further demonstrates the reasonableness of the MPCA’s proposal to identify 120 µg/L as the protective
sulfide level to be implemented in the equation. Based on the foregoing, the MPCA’s proposal of 120
µg/L is reasonable.

6. Reasonableness of the requirements for determining whether the
standard has been met.
An important part of implementing any water quality standard is determining when the standard is met,
both directly in the waterbody through the assessment process and for setting permit limits that
support meeting the standard. The magnitude, duration, and frequency of the standard are the bases
for determining how water bodies are assessed against the standard and inform permit requirements
that ensure the standard is met. The proposed rule language therefore sets out the basic framework for
determining how to apply the standard.
The proposed rule revisions provide greater clarity on the magnitude, duration and frequency of the
wild rice sulfate standard, which will aid in implementation.

Reasonableness of applying the standard as an annual average (duration)
An essential step in implementing any numeric standard is determining the duration or averaging time
of the standard. The duration needs to reflect the available information about the timeline of impact to
the beneficial use. For example, a standard to protect against acutely toxic conditions may be expressed
as a “never to exceed” duration, whereas one that protects against impacts over the longer term may be
expressed as an annual or even multi-year average.
The MPCA is proposing that the numeric standard to protect wild rice from sulfide impacts, which is
expressed as a sulfate standard, will apply as an annual average. This means that on any given day the
sulfate values in a wild rice water may be higher than the numeric sulfate standard, as long as the value
averaged over the whole year is below the numeric sulfate standard.
This averaging period is appropriate and reasonable for two reasons. First, because the conversion of
sulfate by bacteria to sulfide is not instantaneous but depends on certain chemical and physical factors
and occurs over time. EPA recommends incorporating maximum (i.e., “never to exceed”) pollutant
concentration levels into water quality standards only if the pollutant is directly toxic to aquatic plants
or animals. Where the pollutant is directly toxic, “EPA currently recommends a 4-day averaging period
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for most chronic criteria (long term impacts on growth or reproduction) and a 1-hour period for most
acute criteria (short term lethal impacts).” (Kansas Dept. of Health). Fort et al. (2014) and Pastor et al.
(2017) demonstrated that sulfate is not directly toxic to wild rice at the ambient concentrations
encountered in Minnesota’s surface waters. Rather, sulfate can contribute over the long term to the
buildup of toxic porewater sulfide in the sediment in which wild rice germinates and roots. Therefore,
the effect of elevated sulfate is indirect and setting the standard as a maximum concentration that can
never be exceeded in the water body is overly restrictive.
A longer-term duration, such as the proposed annual average, is more appropriate because the
transformation of sulfate to sulfide is relatively slow. Sulfate to sulfide conversion is a multi-step
process. Sulfate needs to enter the sediment from the overlying water, generally through diffusion from
areas of high concentrations to areas of low concentration. Diffusion is a relatively slow process,
particularly under colder conditions. Diffusion is also a reversible process. If sulfate concentrations in the
overlying water decline, sulfate will move from the sediment into the surface water.
Once sulfate has entered anoxic sediment the conversion to sulfide is completed by bacteria that respire
sulfate instead of oxygen. If the bacteria population size is limited by sulfate availability, sulfide
production is proportional to the sulfate concentration, but bacterial growth takes time. Bacterial
growth and respiration are also affected by temperature, occurring more slowly under colder
conditions.
The time it takes for the conversion of sulfate to sulfide was observed in a multi-year mesocosm
experiment where sulfate was added at relatively high concentrations (treatment sulfate concentrations
of 0, 50, 100, 150, and 300-mg/L additions) to a situation where the numeric sulfate standard would be
34 mg/L if calculated using the proposed equation. In this case, it was not until the third year of the
experiment that wild rice growth and reproduction was significantly affected by the 100 mg/L treatment
(Pastor et al., 2017). This mesocosm experiment conducted by Pastor et al. (2017) demonstrated that
porewater sulfide is directly proportional to the long-term (annual) average sulfate concentration
(Myrbo et al. Exhibit 36).
Second, the annual average is consistent with the data and empirical statistical relationships upon which
the equation is based. The equation relates average, not maximum or minimum, sulfate concentrations
to sulfide. The sulfate data used to develop the equation were from single grab samples of surface water
that were then related to sediment organic matter and iron via the binary logistic regression. The grab
samples were taken in a fashion that approximated random samples of the water bodies, and therefore,
approximated the average sulfate concentration .
The equation was developed by analyzing data from natural water bodies, under the reasonable
assumption that the variables that are known to control porewater sulfide (sulfate, sediment organic
carbon, and sediment iron) are in steady state (that is, there are no significant changes in concentrations
over time). The vast majority of the study sites did not receive point source discharges that would cause
significant fluctuations in sulfate concentrations over time. An analysis of repeated samples from 15
different natural wild rice sites showed no significant time trends in sediment TOC or sediment TEFE,
and a barely significant seasonal increase in sulfate (Myrbo et al. Exhibit 18). It makes sense that the
sediment parameters show no change over time, and that sulfate concentrations might vary seasonally.
80

Sediment parameters would be expected to remain stable in most aquatic systems as there is not much
sediment or other dissolved material added or removed very quickly. There are some exceptions, but
most aquatic sediment systems are stable. Sulfate concentrations have the potential to respond to
changes in surface water concentrations as there is more mixing occurring in the water, and increases or
decreases in sulfate concentration would occur more quickly.
There is a slight increase in sulfate over the ice-free season that was attributed to spring dilution from
snowmelt (Myrbo et al. Exhibit 18). Sulfate in surface water can be attributed to three primary sources:
1) within the lake or stream watershed from dissolution (i.e., rocks and/or degradation of plant matter)
that are present within the system. (These sources would not be expected to increase or decrease the
surface water concentration greatly.)
2) groundwater input that might be natural (dissolution of rocks) or anthropogenic (flow from a
dewatering effort).
3) direct discharge of sulfate effluent.
The latter two sources have the potential to have the most control on surface water sulfate
concentrations.
It is reasonable to apply the sulfate standard as an annual average because (1) the transformation of
sulfate to sulfide is relatively slow, and (2) the equation that produces the calculated sulfate standards is
essentially based on average sulfate data. Application of the sulfate standard as a maximum that should
not be exceeded would be over-protective, because the resulting porewater sulfide concentrations
would be lower than needed to protect wild rice.

Discussion of the concept of seasonality
The existing 10 mg/L sulfate standard applies during times when the rice is susceptible to damage by
sulfate. This has generally been interpreted as meaning that the standard applies only during the wild
rice growing season and was due to the earlier assumption that it was sulfate itself that was impacting
wild rice. The affirmation of the MPCA’s more recent hypothesis that elevated sulfate can lead to
sulfide, and that it is the sulfide that is impacting wild rice, required a re-examination of this assumption.
This re-examination led the MPCA to propose that it is more appropriate for the numeric standard to
apply year-round since the conversion of sulfate to sulfide also occurs year-round.
Although movement into the sediment and sulfide production are likely slower in colder weather,
porewater sulfide is nonetheless produced throughout the year (Derocher and Johnson, 2013).
Therefore, at all times sulfate can contribute to the production of sulfide – the pollutant that is harmful
to the wild rice in toxic concentrations.
Myrbo et al. (Exhibit 18) also showed that there is no significant seasonal trend in porewater sulfide over
the wild rice growing season. If there is an annual cycle in porewater sulfide, it is likely that sulfide is
lower in the winter, as studies have found lower sulfide concentrations in the winter (Leonard et al.,
1993; Urban et al. 1994), which is attributed to greater oxygen penetration, lower sulfate diffusion rates,
and decreased bacterial growth rates. However, the MPCA lacks sufficient scientific information to
quantify the lower winter diffusion rates and thereby develop a ratio or other numeric approach to
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allow higher sulfate levels in the winter. The MPCA also does not know if an approach that allowed
higher sulfate levels in the winter would be protective over the long term. Because of this, is it
reasonable to have a standard that applies all year, not just seasonally.

Reasonableness of applying a one in ten year frequency
A paper by the Kansas Department of Health provides a useful description of frequency in the context of
water quality standards. “Water quality criteria were not intended to be instantaneous values never to
be exceeded. Concentrations exceeding criteria values beyond the designated duration are referred to
as ‘excursions.’ Frequency is the number of times an excursion can occur over time without impairing
the aquatic community or other use.” (Kansas Dept. of Health, 2011)
The MPCA proposal specifies a one in ten-year frequency for the wild rice sulfate standard. As discussed
below, the impact of sulfate on wild rice is not immediate – it is chronic and mediated by a biological
process – and as a result, it takes more than one year for elevated sulfate to produce adverse effects.
This means that over ten years, the annual average sulfate concentration in the water body may exceed
the numeric sulfate standard once without the water body being considered impaired.
Developing the frequency of a standard requires understanding how a beneficial use is impacted by
short-term levels of pollution above that expressed by the magnitude and duration of the standard. In
the case of wild rice, two key findings from the research have informed the MPCA’s development of the
proposed reasonable approach to the frequency of the proposed numeric standard.
First, levels of porewater sulfide are based on the balance between sulfide production and loss. Not all
sulfate that diffuses into sediment is converted to sulfide (TSD). Ultimately, elevated porewater sulfate
and sulfide concentrations are reversible once the sulfate concentration in the surface water declines,
partly because elevated concentrations of chemicals diffuse toward areas of lower concentrations. If
temporary higher sulfate in the surface water causes more sulfate to diffuse into the sediment, much of
that sulfate is likely to diffuse back into the surface water once the surface water sulfate levels decline.
Porewater sulfide concentrations will not be maintained at higher levels in the sediment if sulfate
availability declines. Elevated porewater sulfide concentrations also have a tendency to diffuse into the
overlying water, where it would usually be oxidized back into sulfate. In addition, over time oxidants
such as oxygen and ferric iron will be mixed into the surface sediment, decreasing an elevated
concentration of porewater sulfide.
Second, sulfate added at a level 2.5 times greater than the calculated standard in the experiment of
Pastor et al. (2017) did not affect wild rice until the third growing season. Because sulfide production
requires the diffusion of sulfate into the sediment, it makes sense that there is a lag time in the impacts
and that higher levels of sulfate in the surface water would not adversely affect wild rice if they do not
persist for long. It is unlikely that one year of elevated surface water sulfate will result in a sustained
increase in sulfide levels in the sediment porewater. Therefore, it is reasonable to have some limited
allowable excursion above the standard.
Furthermore, the available scientific evidence supports that even a one-year elevation in sulfide levels in
the sediment porewater above 120 µg/L would not have a long-term negative effect on wild rice growth
and reproduction, so long as sulfide concentrations do not remain elevated above 120 µg/L for multiple
82

sequential years. Relatively poor reproduction in one year out of five or ten years is extremely unlikely
to have a long-term negative effect on the persistence of a wild rice population because wild rice
populations build up a seed bank in the sediment so that only a portion of dormant seeds germinate in
any given year. In fact, wild rice is infamous for having large swings in plant density from year to year
under natural conditions. The existence of the seed bank allows wild rice to recolonize a water body
even if all growing plants are eliminated by an environmental disturbance in a given year (Exhibit 21).
For example, a June 2012 precipitation event completely eliminated wild rice in Kettle Lake (Carlton
County), but the following year the density of wild rice was above average (55 stems per square meter,
compared to a 10-year average of 41 stems per square meter, not counting two years of zero density,
2012 and 2016) (Vogt, 2017).
A waterbody’s wild rice population will be able to persist at a high average stem density if the annual
average sulfate concentration does not exceed the calculated standard very often. The MPCA had to
define what “very often” means in order to define the allowable excursion frequency. Because of the
limitations of available environmental knowledge, the severity of an excursion cannot be rigorously
related to the impact on a wild rice population. Nevertheless, MPCA expects that a wild rice population
will not be significantly harmed by an exceedance that occurs only once in ten years, because that
frequency will allow the environmental chemistry and wild rice population to recover between
exceedances, thereby providing a high degree of protection. In addition, a one in ten-year exceedance
frequency is roughly equivalent to the MPCA’s proposed use of a protective receiving water flow rate of
365Q10 when evaluating the need for an effluent limit to protect wild rice from elevated sulfate. A flow
of 365Q10 is exceeded by 90% of historical annual flow rates. Therefore, flows would only be less than
the 365Q10 flow about once every ten years.
Based on the foregoing, the one in ten year frequency is reasonable.

Implementing the proposed duration and frequency
From a permitting perspective, the MPCA’s experience has shown that the lack of clear conditions (such
as duration and frequency) for determining compliance complicates the implementation of standards.
The MPCA expects that by clarifying how the standard is met, the proposed rule will facilitate
compliance for permittees and aid the MPCA in the process of determining compliance.
In the assessment process, the MPCA monitors and evaluates conditions in water to compare them to
applicable standards. Waters that do not meet the standard are “impaired” and must be restored so
that they will fully support the beneficial use(s). Clarity on the duration and frequency of the sulfate
standard will assist MPCA in the assessment process.

7. Reasonableness of the required data gathering and analysis
In order to calculate the numeric sulfate standard from the equation, organic carbon and iron data must
be obtained or, if an alternate standard is being developed (see the discussion in Part E. 9.), sediment
porewater must be sampled and analyzed for sulfide. Obtaining this information requires collecting
sediment and porewater samples and then analyzing them according to specific protocols. Typically, the
83

MPCA will conduct sediment sampling and analysis on the established timeline for routine watershed
assessment. For new or expanding discharges, the discharger must conduct the sediment sampling and
analysis as part of their responsibility to characterize the impact of the facility. The MPCA is proposing to
incorporate by reference a document called Sampling and Analytical Methods for Wild Rice Waters.
Incorporating a document by reference means that the adopted document has the same effect as
adopted rule language and any future changes must be made through the rulemaking process. It is a
process used to address concepts that are not easily communicated through the conventions of rule
language or to address procedures that are often excerpted for practical applications. Examples are
analytical methods and building codes. The document Sampling and Analytical Methods for Wild Rice
Waters proposed to be incorporated by reference identifies the required procedures for sediment
sample collection, TOC and TEFe analysis, and porewater sampling and analysis.
Incorporation of procedural documents into rule is not reasonable or necessary in all cases because
procedures guide the agency’s response to varying fact-specific situations that arise during the
implementation of a rule that applies generally. However, for this rulemaking there is a specific need for
sediment and porewater to be collected and analyzed in order to set a numeric standard. Because the
data collected via sampling is required to set the numeric standard, it is important that the sampling and
analysis be conducted in exactly the same way as it was during the research that forms the basis for the
proposed standard. Given that the sampling and analysis procedures are integral to setting the numeric
standard, as compared to guiding the implementation of a standard once it is established (i.e., the
procedures precede the standard setting rather than follow the standard setting during implementation
of the standard), MPCA finds that it is needed and reasonable to incorporate the sampling and analysis
procedures into the rule itself. .
It is reasonable to identify a standard sampling procedure to:
•

accurately characterize the iron and carbon concentrations in the sediment where the wild rice
is growing;

•

duplicate to the sediment sampling conditions on which the equation is based; and

•

reproduce the same sediment sampling conditions if re-sampling is required.

The methods describe how many sediment samples are needed, where samples should be taken, and
what other data should be collected. The MPCA is developing an implementation plan to collect
sediment samples and other data through the intensive watershed monitoring process. However, the
MPCA expects that applicants for new or expanded permits will need to collect the data themselves, if
they or the MPCA have not already done so, and that others may also want to collect data to establish
the numeric standard or if they have questions about the MPCA sampling. Therefore, the MPCA believes
it is reasonable to identify the data gathering and analytical methods in rule.

Identifying areas of wild rice habitat within a wild rice water
First, the sampling method establishes a priority ranking of the conditions that identify wild rice habitat.
The MPCA recognizes that there is great variability in wild rice waters and that the sampling method
must be flexible enough to accommodate that variability but still provide the most accurate
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characterization of the sediment in the wild rice growing areas of each wild rice water. Part 1 of the
proposed sampling method establishes a hierarchy of likely wild rice habitat, ranging from areas where
rice is clearly present to areas where there are no other indicators other than a water depth suitable for
wild rice growth.
The highest priority for sediment sampling (#1) are those areas where there is wild rice present or
evidence of recent wild rice growth. Obviously, sampling the sediment in areas of active wild rice growth
will most clearly demonstrate the conditions where wild rice grows, so those areas are the highest
priority. However, wild rice is an annual plant and =can fluctuate widely in amount and density from
year to year. There are documented cases of normally productive wild rice waters where, occasionally,
wild rice plants cannot be found in late summer, most commonly due to a sudden rise in water level
earlier in the summer. The highest priority areas for sediment sampling therefore also include areas
where there is physical evidence of the recent presence of wild rice. A wild rice bed may have flourished
in the previous year, but because of the timing of the sampling, weather, or grazing by wildlife, actively
growing wild rice may not be observable at the time of sampling. However, if there is evidence that wild
rice was recently present, these locations, together with areas of actively growing wild rice, are the
highest priority for sediment sampling.
Within a priority hierarchy, the next potential sampling area category (#2) would be locations within the
wild rice water where the presence of wild rice has been documented. In this rulemaking, the MPCA is
identifying wild rice waters in Minn. R. 7050.0471 based on evidence that the wild rice beneficial use
exists or has existed in that water. The information the MPCA used to make this determination, or other
similar types of information, may provide useful direction for the selection of sampling areas. If it is not
possible to observe wild rice in a wild rice water, it is reasonable to sample in areas where there is
information available about the past location of wild rice. This type of information may include survey
notes indicating where the rice beds are located or information that wild rice was harvested along the
south shore of a lake or upstream of a landmark.
The next sampling areas in the hierarchy (#3 and #4) are those areas where there are plant communities
that require habitat similar to wild rice (TSD; Pillsbury and McGuire, 2009). Wild rice habitat identifier #3
is based on the observation that white and yellow waterlilies require habitat similar to wild rice. In lieu
of actual wild rice beds, sampling waterlily beds will provide the best approximation of the conditions
that support wild rice. Identifier #4 is based on the observation that aquatic plants other than waterlilies
also grow in areas suitable for wild rice. The conditions that support communities of floating-leaved or
emergent plants also reasonably approximate the conditions that support wild rice, although this
relationship is not documented to the same extent as waterlilies. Examples of the types of floatingleaved or emergent plants that will approximate the conditions for wild rice growth are pondweeds,
watershield, pickerelweed, and arrowhead. The exception to selecting a sample area based on this type
of aquatic vegetation is the presence of species that develop dense stands that exclude other species,
such as cattails, phragmites, purple loosestrife, and reed canary grass. These species are not a valid
indicator of the conditions that support the growth of wild rice.
Where either waterlilies or other aquatic plants are used as alternatives for the presence of wild rice,
the sample areas must also be confined to the water depth at which wild rice can grow. Waterlilies and
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other aquatic plants can potentially grow at greater depths than would support wild rice growth. The
sampling hierarchy requires that the water depth of either of water lilies or alternate aquatic plants
must not exceed 120 cm under normal conditions. This means that although a bed of water lilies may
seem to be a reasonable choice, if the waterlilies are growing at a depth of more than 120 cm, it is not a
valid sediment sampling location. In that case, the sampler must either find a sampling area with
waterlilies or aquatic plants growing within the 120 cm limit or find an area that is of a lower priority.
However, if water depths are abnormally deep when sediment sampling occurs, then it is permissible to
sample in the deeper water if the aquatic plants associated with wild rice are growing at that depth.
The next priority habitat identifier includes those areas where satellite or aerial photographs show
potential wild rice or associated plant communities (#5). However, when satellite or aerial photographs
are used, the same condition about the water depth applies. Images of waterlilies or floating-leaved
vegetation are not valid if they are associated with water depth greater than 120 cm, unless the water is
abnormally deep at the time of the sampling.
The lowest priority for sampling are those areas where there is no other evidence of wild rice, but the
water depth is conducive to the growth of wild rice (between 30 and 120 cm). Water depth is a
significant controlling factor for wild rice growth and, in the absence of any other information, is a
reasonable basis for selecting the sediment sampling sites in a wild rice water.

Selection of sediment sample areas
The process of selecting the sediment sample areas can be very complex in a natural setting. Wild rice
waters will differ a great deal in size, shape, and the variability and extent of habitat. Wild rice can cover
an entire water body or it may be present in only a small area. The sampler must use best professional
judgement to select sample areas that accurately characterize the wild rice water.

Identification of sampling transects
The sediment sampling procedure requires that after a sample area has been selected, a transect of that
area must be established so that cores can be collected and the core sites documented. The sediment
sampling procedure identifies the conditions for establishing a transect in each sample area so that
cores are taken in a consistent manner from areas that best represent sediment conditions. It is
reasonable to require consistent procedures and recordkeeping to ensure that if necessary, the sample
collection process can be reproduced. 14

Sample collection
The sampling method specifies that sediments must be sampled using a coring device that removes a 10
cm deep section of sediment. Requiring a 10 cm depth is reasonable because the data obtained must
comport with the method used to develop the equation, which used data from the top 10 cm of

It may be necessary to sample porewater at the same location as the initial sediment sample location in order to establish an
alternate standard, as proposed in Minn. R. 7050.0224, subpart 5, item C.

14
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sediment. The 10 cm depth was chosen for the MPCA wild rice research because 10 cm represents the
primary zone of wild rice root growth and where there is exposure to porewater sulfide.
The sediment sampling method requires collection and compositing of five sediment cores from each of
five sample areas, for a total of five composite samples derived from 25 sediment cores. Composite
samples provide a way to integrate the conditions in the sediment where wild rice grows without the
need to analyze individual core samples. The MPCA has determined that 25 cores is sufficient to capture
the natural variability of both sediment organic carbon and iron given a reasonable amount of effort and
resources devoted to field collection and laboratory analysis.
The MPCA examined the reasonableness of using 25 cores to characterize the sediment of wild rice
waters by comparing how increasing number of cores affected the variability of the data around the
mean concentration of sediment iron and sediment carbon. As described further in the TSD, the
variability decreases as sample size increases, as depicted by a narrowing of the confidence interval
around the mean. The rate of narrowing of the confidence interval leveled off at a sample size of about
20 to 25. This suggests that the additional cost for sampling more than 25 cores will not improve the
quality of the data.

Data Reporting
The sediment sample method requires that specific information be provided for each wild rice water. An
example of a reporting form is provided in the Sampling and Analytical Methods for Wild Rice Waters
document, although the details of this form may vary according to sampler and over time. Any similar
format that provides the necessary information will be acceptable.

8. Reasonableness of chemical analysis for organic carbon and iron in
sediment samples
Once collected, the sediment samples need to be analyzed in a laboratory to determine their TOC and
TEFe content. The methods used to analyze sediment samples for TOC and TEFe are proposed to be
incorporated by reference into the rule in the document Sampling and Analytical Methods for Wild Rice
Waters.
The incorporated documents require that the TEFe concentration be determined through the specific
method of sediment analysis that was used to produce the sediment data that were used to develop the
equation. The MPCA method for determining extractable iron in sediment requires the extraction of iron
from the sediment with a specific strength of hydrochloric acid (0.5 N) for a specific length of time (30
minutes), at a specific temperature (80 degrees Centigrade). Any deviations from these specifications
would extract less or more of the iron contained in the sediment, which would result in an erroneous
sulfate standard being calculated via application of the equation. It is therefore reasonable for the MPCA
to require that the equation be implemented only with iron data produced in conformance with the
MPCA method.
Through the analysis of the field study data and an understanding of sulfur chemistry, it became clear
that iron in the sediment had the potential to mitigate sulfide produced by removing sulfide from
solution as an iron-sulfide precipitate. Not all iron found in sediment is in a form that is available to
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potentially react with sulfide—some iron is bound inside minerals and would not react with sulfide.
Because many researchers have had the need to quantify just the sediment iron that is biologically or
chemically available, various methods have been proposed in the scientific literature to quantify
“reactive iron” which is referred to as “extractable iron” in this Statement. Most often, researchers have
used either 0.5 N or 1.0 N hydrochloric acid (N stands for Normal, a measure of concentration) to extract
the iron from the sediment prior to analysis. Consistent with the goal to only extract potentially reactive
iron, the MPCA chose an iron extraction method using the 0.5 N acid concentration. The list of
references to this Statement provides a number of peer-reviewed research studies that also used 0.5 N
hydrochloric acid to quantify potentially reactive iron (Azzoni et al., 2005, Fredrickson et al., 1998,
Gilmour et al., 2007, Giordani et al. 2008, Kennedy et al., 1999, Kenneke and Weber, 2003, Kostka and
Luther, 1994, Liu et al., 2014 and Zhu et al., 2012).
The proposed method requires that the organic carbon concentration input into the equation be
determined through standard laboratory methods based on EPA Method 9060A.

9. Reasonableness of using the lowest calculated sulfate concentration as the
numeric standard
To protect the wild rice beneficial use, a numeric sulfate standard needs to be determined for each wild
rice water. As noted above, the first step in this effort is to measure the TOC and TEFe in five composite
sediment samples from the wild rice water. The next step is to plug the resulting pairs of iron and
carbon data into the equation to calculate the protective sulfate concentration for that iron-carbon data
pair, resulting in a total of five sulfate concentrations. Finally, the proposed rule specifies that the
numeric sulfate standard is the lowest sulfate concentration calculated from the paired sediment data.
The purpose of sampling sediment in the wild rice water is to capture the variability of the sediment
concentrations of TEFe and TOC to ensure that the sulfate standard selected from the group of five
representative sulfate values calculated is protective of the wild rice beneficial use in that wild rice
throughout the wild rice water. A commenter suggested that the numeric sulfate standard should be the
average of calculated sulfate concentrations, rather than the lowest. There are two reasons why it is not
reasonable to use the average. First, the goal of developing a sulfate standard to protect wild rice is to
allow wild rice to grow in all suitable habitat in a water body, not just a subset. Use of an average would
protect only a portion of the beneficial use, given that use of an average implies that about half of the
habitat would need a lower numeric sulfate standard to ensure that wild rice would not be exposed to
high porewater sulfide concentrations. Second, the suggestion of using an “average” might sound like it
would protect half of the wild rice areas, but in fact, protection might be far less than half. The reason
that “average” does not necessarily protect half is that calculation of averages is vulnerable to extreme
values, for example, if one of the five calculated potential sulfate standards were extremely high, the
average could actually be higher than four of the five values. In such a case, the use of an average as the
numeric sulfate standard could conceivably protect only a very small proportion of the wild rice water
body where wild rice grows. For the above reasons, use of the lowest calculated sulfate concentration is
much more defensible and reasonable than use of a calculated average concentration. Additional
explanation is provided in Chapter 3 of the TSD.
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The MPCA compared the lowest composite value from each site to the percentile ranks (Table 8) and
observed that they all fall within the 10th and 30th percentiles of the individual, non-composited, samples
for the six sites. Since the goal is to protect virtually all of the wild rice from elevated sulfide, selecting
the lowest value addresses the need to protect for sensitive conditions where sulfide may accumulate,
and is a reasonable decision for protecting wild rice. In addition, selecting a value calculated from the
observed, measured TOC and TEFe concentrations provides a direct application of the measured
sediment concentrations to the calculated sulfate value.
Table 8. Lowest calculated sulfate value of composite samples compared to sulfate values at various percentiles
calculated from the 25 individual samples analyzed from each water body of the pilot study
Sulfate values at various percentiles
calculated from individual samples (mg/L)
Lowest calculated
sulfate value from
composites (mg/L)

10th

30th

50th

70th

90th

Bowstring River

2.1

2.0

3.3

3.6

3.9

5.3

Clearwater River

22.3

19.7

23.5

24.4

32.3

50.1

Hesitation WMA

104.3

85.7

112.7

142.2

217.2

469.4

Mission Creek

240.1

203.1

247.6

294

312.8

397.1

Monongalia Lake

6.6

5.1

6.8

8.6

10.7

13.8

Mississippi River

5.6

4.6

6.0

6.9

9.3

12.8

Water body

10. Reasonableness of providing for alternate and site-specific standards
Using an equation to derive the numeric sulfate standard from the protective sulfide porewater
concentration is designed to respond to the specific environmental conditions of any given water body.
However, there will be still be situations where this approach does not accurately protect the beneficial
use in a specific wild rice water. This is true of any standard – given the wide diversity of natural systems
and the limitations of scientific knowledge despite regular advances, no standard of general applicability
can accurately reflect all the diversity seen in the natural environment. In the case of wild rice and
sulfide, the MPCA’s proposed approach of employing an equation to determine the numeric sulfate
standard needed to maintain the protective sulfide level in a given water body is the most accurate
approach evaluated, but it is not accurate in every situation. Providing a process for establishing an
alternate standard is reasonable because it responds to known scenarios that have been observed in the
study data.
Establishing an alternate sulfate standard in a wild rice water will be appropriate when the average
ambient sulfate concentration exceeds the calculated equation-based standard and porewater sulfide
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concentrations are demonstrably below the protective concentration of 120 µg/L. The ability to set an
alternate standard responds to concerns about false positives (where surface water sulfate above the
calculated standard does not elevate porewater sulfide) that potentially could cause investment in
sulfate control that is not needed to protect wild rice. The MPCA is aware of sites where the
relationships established by the equation do not hold true; that is, where sulfate does not convert to
expected levels of sulfide based on the equation. This is usually due to circumstances specific to the
water body, such as groundwater flow that counteracts the diffusion of surface water sulfate into the
sediment.
A water body that consistently exhibits porewater sulfide less than 120 µg/L when the equation predicts
sulfide greater than 120 µg/L is most likely experiencing the upward movement of groundwater through
the sediment. To respond to this scenario, the MPCA is proposing a process for establishing an alternate
numeric standard where the porewater sulfide concentration remains below 120 µg/L even though the
surface water sulfate concentration is higher than the calculated numeric standard. This approach is
grounded in the understanding that if the porewater sulfide is below 120 µg/L, the ambient level of
sulfate is sufficiently protective of the wild rice beneficial use. In such cases, the proposed rule allows
the commissioner to establish an alternate numeric sulfate standard for that water body. The alternate
standard may be the current average ambient sulfate level or it is also possible that the alternative
standard could be higher than the current ambient sulfate level. A standard higher than the current
ambient sulfate level could be justified if the porewater sulfide levels are considerably less than 120
µg/L and an evaluation of the conditions provides a reasonable assurance that porewater sulfide
concentration will remain below 120 µg/L.
The proposed process for establishing an alternate sulfate standard as described above is not the same
as the process for establishing a site-specific standard. Establishing a site-specific standard requires
detailed analysis, public notice and comment, and EPA approval, activities that are beyond the analysis
and approval associated with determining the protective sulfate numeric value when porewater sulfide
is below the protective threshold proposed in this rulemaking. Instead, the proposed process for an
alternate sulfate standard is analogous to the procedures found in Minn. R. 7050.0217 to 7050.0219 for
calculating site-specific human health criteria.
When establishing an alternate standard, the MPCA must consider the factors that are contributing to
the concentration of porewater sulfide, to ensure that the conditions will maintain the sulfide at or
below the protective levels and protect the wild rice beneficial use. The unique conditions present in a
water body, the health of the wild rice population, the effect of dischargers, and environmental
conditions must all be evaluated. There may be other reasons, in addition to the influences of
groundwater flow, for why sulfide is low and wild rice is prospering despite high levels of sulfate in the
surface water. In order to justify an alternate standard, the MPCA will need to consider factors that may
be influencing the conditions. In particular, the MPCA must consider whether the addition of sulfate to
the water body has achieved a steady state condition between sulfate and sulfide. In order to determine
whether the observed porewater sulfide levels accurately reflect the ambient sulfate levels, there
cannot have been new discharges to that water body for a period of years. The MPCA is reasonably

90

providing an option for establishing an alternate standard, but cautions that the evaluation that will be
needed to establish an alternate standard will be complex.
The MPCA recognizes that there may be situations not yet encountered where the proposed approach
to the numeric standard, whether calculated or alternate, will not be protective of wild rice, or will be
over-protective of wild rice. This may occur based on the specifics of a particular site, or because the
relationship between sulfate and sulfide varies in a way that has not yet been seen or anticipated. In
such a case, a more classic, site-specific standard analysis would be needed, which the MPCA can
provide under existing authority for site-specific standards. As noted in the rule language, the sitespecific standard must still protect wild rice beneficial use. The proposed rule language reasonably
refers to the rules governing site-specific standards to ensure that readers are aware that a site-specific
standard can be developed if warranted.
It is reasonable to base the alternate standard on porewater sulfide information because, as discussed
previously, the MPCA has determined that sediment porewater sulfide is the toxicant of concern, and
120 µg/L in the sediment porewater is the concentration needed to protect the wild rice beneficial use.
It is also reasonable to derive a numeric sulfate standard from the porewater sulfide concentration
because sulfate is a predominant form of sulfur that is discharged via human activity.

11. Reasonableness of the porewater sampling procedures
As discussed above, there may be situations where the calculated sulfate level in a wild rice water is
lower than the measured concentration of sulfate in the surface water and the porewater sulfide
concentration is below 120 µg/L . In those cases, proposed Minn. R. 7050.0224, subpart 5, item B,
subitem (2) provides the option of establishing an alternate sulfate water quality standard based on the
actual levels of sulfide in the porewater, which must be sampled and analyzed according to specific
procedures. The MPCA is proposing to incorporate by reference a document that describes the
procedure and methods for sampling and analyzing sediment porewater for sulfide. It is reasonable to
require that porewater sulfide concentrations be obtained in conformance with specific methods so that
the sulfide concentrations are comparable to the MPCA-sponsored field study that obtained the data on
which the proposed sulfate standard and protective sulfide level are based.
The porewater sampling procedures build upon the sediment sampling procedures required for analysis
for TOC and TEFe. Sediment sampling procedures are being incorporated by reference in the document
Sampling and Analytical Methods for Wild Rice Waters. The proposed sediment sampling procedures
require careful documentation of the location of the core sample sites. Porewater samples must be
obtained from a subset of the previously sampled core sites. Those previously selected and sampled
core sites represent the sediment conditions where wild rice is or may be growing. The porewater
sampling procedure requires the collection of samples from fewer sites than are required for sediment
sampling. For sediment sampling, 25 cores samples are required. For porewater sampling, ten
porewater samples are required, from randomly selected core sample sites (two in each of the five
previously determined sediment sampling transects).

91

It is reasonable to collect ten porewater sulfide samples rather than collecting and compositing five
sulfide samples from each transect as required for sediment sampling. The process of collecting
porewater samples is complex and the MPCA considers that ten samples is a sufficient number to
characterize porewater sulfide in a wild rice water, and that obtaining more than ten samples in a wild
rice water would be burdensome. In addition, in order to make a porewater composite, samples would
need to be removed from the individual serum bottles and mixed, which might expose them to
oxygen. Oxygen exposure could degrade the sulfide, producing erroneously low sulfide concentrations
and compromising assurance that the samples are strictly comparable to the samples obtained in the
MPCA’s field study.
It is reasonable to randomly select from the previous core sampling locations because:
•

According to statistical theory, randomly selected sites are more likely to represent the true
environmental conditions than consciously selected sites or sites selected from a regular
pattern; and

•

The pre-selection of the random sites removes any discretion in site selection that might bias
the samples. The sampling document identifies which core sample sites should be selected for
porewater analysis and those sites were determined using a random-number generator.

The porewater sampling methods also specify the appropriate depth for obtaining a porewater sample.
The concentration of sulfide in porewater has been shown to vary with sediment depth, so it is
important to extract the porewater from the sediment in a uniform way so that the degree of dilution by
shallower and deeper low-sulfide water is similar to that in the MPCA-sponsored field study. For
instance, use of a smaller-diameter coring tube than that specified in the methods proposed to be
incorporated by reference could change the concentration of sulfide.
The incorporated document provides specific detail about the equipment specifications and the
procedures to be used to collect porewater samples. The equipment and procedures ensure consistency
with the data on which the 120 120 µg/L protective threshold is based, and are based on standard
procedures.

F. Reasonableness of where the standard applies
As described previously, the MPCA is proposing to identify approximately 1,300 specific WIDs as wild
rice waters. This discussion explains the reasonableness of the MPCA’s proposal that the calculated
sulfate standard applies to the entire identified WID. 15
It is important to be clear about the difference between “where the standard applies”, in terms of the
water bodies to which it is applicable, and “where the standard applies” in the sense of what facilities
receive a related permit limit. The MPCA generally, and in this SONAR specifically, speaks to “where the

An exception to the WID-wide application of the sulfate standard is proposed in the amendment to Minn. R. 7053.0406. In
subpart 1, the MPCA proposes that no effluent limit is required if the commissioner makes a determination that, based on sitespecific conditions, the discharge will not affect the wild rice beneficial use.

15
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standard applies” to mean defining those waters that must be protected for the beneficial use; in this
case, those waters where sulfate must remain below the numeric sulfate standard in order to protect
the wild rice beneficial use. Permitted facilities are reviewed to determine if they may cause or
contribute to a violation of the standard in the waters where the standard applies; if so, they receive an
applicable discharge limit to avoid causing or contributing to a violation.
Further discussion of how the MPCA determines effluent limits is provided in Part G.
The question of where the standard will apply in identified wild rice waters is extremely complex. A
number of factors affect the presence, location, and density of wild rice beds; the complexity of river
hydrology further complicates the issue. The fundamental issue the MPCA sought to resolve was how to
protect the beneficial use in an identified wild rice water yet acknowledge those situations where there
is no reasonable potential for a discharge to affect the beneficial use.

1. Application of the standard to lakes, wetlands and reservoirs
The MPCA’s decision about how to apply the standard to lakes, wetlands and reservoirs identified as
wild rice waters was relatively straightforward. Most lakes, reservoirs and wetlands are identified by a
single WID. For most lakes, reservoirs and wetlands, water moves and mixes through the entire water
body. Even though a lake, reservoir or wetland may not have uniform conditions to support the growth
of wild rice in all areas, the standard reasonably applies to the entire water body because, due to mixing,
a discharge to any part will affect sulfide production in every part.
The MPCA recognizes that in limited situations, a lake will have a hydrologically separate area, such as a
bay, which does not mix with the main lake waters (i.e. water does not flow from the main basin to the
bay). If a bay is determined to be hydrologically separate from the main basin, a unique WID will
represent that bay. Where a part of a lake is hydrologically separate and assigned a unique WID, the
MPCA will conduct a separate determination of whether it is a wild rice water. In few situations, the wild
rice beneficial use may be demonstrated only in certain bays within a lake or reservoir. In these
situations, if the bay of the lake has been determined to be hydrologically separate from the main basin,
the MPCA proposes to identify only that bay as a wild rice water. Conversely, if the wild rice beneficial
use was demonstrated in the main lake basin, and not in a bay(s), only the main basin will be identified
as a wild rice water. As an example, the main basin of Swan Lake is WID #31-0067-02 and the southwest
bay of Swan Lake is WID #31-0067-03. The southwest bay has a separate WID because water that enters
the main basin does not go into the southwest bay. The MPCA is proposing to list the southwest bay of
Swan Lake as a wild rice water, which is where the wild rice beneficial use has been demonstrated, and
not the main basin.

2. Application of the standard to rivers and streams
The question of where to apply the standard in rivers and streams is considerably more complex than
that of lakes/reservoirs/wetlands. The MPCA considered many alternatives and issues relating to the
application of the standard in rivers and streams before deciding on the proposal. The MPCA’s goals
were to:
•

Protect the wild rice beneficial use.
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•

Acknowledge that wild rice growth is extremely variable; it may change locations within a water
and even be absent for a period of years before reappearing.

•

Acknowledge that downstream discharges may not have an effect on wild rice located
upstream.

•

Limit the need for case-by-case determinations of where the standard should apply.

•

Acknowledge the limitations of the MPCA’s database of wild rice locations.

•

Acknowledge the variability of the physical conditions of some WIDs.

•

Provide a degree of certainty for dischargers to wild rice waters.

•

Avoid treatment costs that do not contribute to protection of wild rice.

The MPCA is proposing to identify rivers and streams as wild rice waters based on the documented
presence of the wild rice beneficial use at some point in the identified WID and to have the standard
applicable to the entire WID. After much discussion, application of the standard at the WID level is the
most clear and administratively feasible way to apply the standard.
As discussed previously, the MPCA uses the WID identification system throughout its permitting, water
assessment, and monitoring programs.

3. Alternatives considered for rivers and streams
The following discussion of the alternatives considered identifies the issues and complexities the MPCA
considered in proposing how the standard will apply to rivers and streams.
Apply the standard within a range of where the wild rice beneficial use is present or has been
documented.
Initially, the MPCA focused on having the standard apply around the locations of wild rice beds in each
wild rice water. In early drafts of the proposed rule revisions, the MPCA suggested that the standard
apply 800 meters upstream and downstream from the point where there is a documented presence of
wild rice since November 28, 1975. However, further investigation into the information supporting the
identification of wild rice waters showed a lack of evidence detailing the exact location of wild rice beds.
In some cases, this is because of how the data was collected, but it is also because wild rice beds are
known to move around within waters. (The transient nature of wild rice beds is one of the reasons that
the MPCA initially considered applying the standard some distance up and downstream of each wild rice
bed.) The magnitude of the effort associated with documenting the past, present, and future location of
every wild rice bed that indicates the beneficial use is beyond the capabilities of the MPCA.
Furthermore, consideration of this option quickly led to questions about how the wild rice bed locations
would be documented – in rule or elsewhere – and how frequently and through what process that
information would be updated. The MPCA anticipated a state of constant change as the location of
existing wild rice beds moved and new beds were identified. Given these questions and uncertainties,
the MPCA determined that pursuing this option would not meet the objective of clarifying where the
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wild rice sulfate standard applies, would be administratively burdensome, and would not reasonably
protect the beneficial use.
Base the identification of where the standard applies in wild rice waters on the presence of suitable
conditions to support the beneficial use of wild rice.
Similar to comments that the MPCA should not identify specific waters but instead identify the habitat
that will support the growth of wild rice and apply the standard wherever those conditions exist, the
MPCA could have chosen to have the standard apply to parts of each wild rice water that have habitat
that would support wild rice. Again, this approach would be difficult to implement. These suggestions do
not take into consideration the variability of the conditions for wild rice growth or the presence of other
factors that limit the growth of wild rice (e.g. it will not grow where water levels vary too widely.) The
assumption that the rule can broadly characterize wild rice waters based on certain physical conditions
mistakenly assumes a complete understanding all of the variables affecting wild rice and the complex
relationships between them.
Establish wild rice waters at a level smaller than the WID.
The MPCA considered whether it would be possible to subdivide the current WID system to identify the
specific areas where it has documented the wild rice beneficial use and to exclude those specific areas
that have not been documented. However, there are significant administrative obstacles to changing the
process for assigning WIDs.
In order to refine the current WID system, the MPCA would need to either sub-divide WIDs in a manner
consistent with the above-mentioned factors, or create a new and separate system of sub-divided WIDs
specific to wild rice waters. Stream WIDs are sometimes changed or divided as part of the MPCA’s
assessment process. The MPCA uses a rotating watershed approach for data collection and watershed
assessment, completed over a 10-year cycle. The MPCA has established a schedule for intensively
monitoring each major watershed over a 2-year period, once every 10 years. Following this two-year
intensive water quality data collection period, watersheds are assessed to determine if they meet the
beneficial uses associated with these waters. Sometimes during the monitoring or assessment cycle for
a particular watershed, a proposal is made to split a stream WID, often when water quality data indicate
the need for a beneficial use class change within the WID. The MPCA has a process for splitting stream
WIDs to reflect these changes in use class.
While it would be possible to request WID splits to better identify where wild rice might be present
within an existing stream WID, it is not reasonable to do so. The WID is used by the MPCA as the main
administrative designation used to assess whether a stream reach meets a variety of beneficial uses and
a stream reach may be impaired for a variety of parameters such as dissolved oxygen, sulfate, nutrients,
and various toxic substances. While a series of smaller WIDs might better represent the location of wild
rice, smaller WIDs would likely make it more difficult for the MPCA and others to collect representative
samples to characterize conditions for other parameters. Increasing the overall number of WIDs would
also create additional administrative and monitoring burdens.
A separate system of sub-divided WIDs specific to wild rice waters would also result in a significant and
unreasonable administrative burden for maintenance and program coordination for the MPCA and for
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other entities that rely on MPCA water quality data. Additionally, further refining the size of a wild rice
water WID will not necessarily result in a more accurate identification of where the wild rice beneficial
use exists.
Exceptions to the proposed approach
The MPCA recognizes that there will be exceptions to the MPCA’s assertion that the presence of wild
rice beneficial use at some point justifies the application of the standard to the entire WID. The nature
of wild rice growth and physical properties of rivers and streams are extremely variable, and discharges
at various locations will have different potentials to affect wild rice. There may be situations where,
depending on the location of the discharge relative to the wild rice and other qualities of the water
body, there is no reasonable potential for the discharger to affect the wild rice. The MPCA is proposing a
means of addressing this situation via an amendment to Minn. R. ch. 7053. The reasonableness of the
proposed mechanism for addressing these exceptional situations is discussed in Part 6.H, with the
amendments to Minn. R. ch. 7053.

G. Reasonableness of implementation provisions (Minn. R. ch. 7053)
Minn. R. ch. 7053 sets forth provisions for effluent limits and treatment requirements for discharges to
waters of the state. Effluent limits – limitations on the amount of pollution that a point source (facility)
can discharge – are a key component of ensuring that water quality standards are met in the waters to
which the standard applies. Once developed, effluent limits become part of a facility’s permit. The
process of setting an effluent limit begins with a review to determine if a facility has a reasonable
potential to cause or contribute to an exceedance of a water quality standard. If so, the facility receives
a limit intended to control the discharge of the pollutant to a level that ensures that the facility will not
cause or contribute to an exceedance of the water quality standard.
It is important to provide an overview of the process for setting effluent limits to demonstrate the
reasonableness of the proposed changes to Minn. R. 7053 associated with the Class 4D sulfate standard,
particularly for the proposed 365Q10 flow rate.

1. Effluent limit reviews
Conducting effluent limit reviews requires adequate data. In the case of the wild rice sulfate standard,
that data includes: sediment data to calculate the sulfate standard (or porewater sulfide data to
establish an alternate standard), surface water sulfate data, and effluent sulfate data. When these data
are available, MPCA staff conducting effluent limit reviews will take the following steps.
•

Review downstream waters to determine where potentially affected wild rice waters are
located relative to the discharge. Note that the wild rice water or waters may be many miles
downstream of the facility.

•

Collect sediment data to calculate the applicable numeric sulfate standard or, in the case of an
alternate standard, collect porewater data to identify the applicable numeric sulfate standard.
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•

Examine ambient surface water sulfate concentrations to determine whether sulfate in the wild
rice water is meeting or exceeding standards or if additional data are needed.

•

Examine effluent data to determine whether discharge levels are causing or contributing to an
exceedance of the standard, or have the potential to do so.

It takes time to collect and evaluate data in order to calculate sulfate limits and establish effluent limits.
It is reasonable to recognize that the implementation of an effluent limit must be based on sufficient
data that accurately characterizes the conditions in the wild rice water and effluent.

2. Setting water-quality based effluent limits
The MPCA must develop an appropriate water quality based effluent limit (WQBEL) if a discharger
shows the potential to cause or contribute to an exceedance of the sulfate standard. Figure 4 shows the
general process for setting a WQBEL with a more detailed explanation below.
Figure 4. General process to determine applicable WQBEL from water quality standard.

Water Quality Standard
The process begins with a water quality standard that is protective of a specific water body to ensure
the beneficial uses are protected. The sulfate standard protects the wild rice beneficial use in wild rice
waters. Each wild rice water has its own unique sediment and water chemistry that contributes to the
formation of porewater sulfide. As a result, the water quality standard for sulfate will be specific to each
wild rice water.
Reasonable Potential
Reasonable potential is a term used to describe the analysis for determining whether a WQBEL is
necessary for a permitted wastewater discharger. The term is taken from federal regulations, which
require that effluent limits must control all pollutants or pollutant parameters which are or may be
discharged at a level that will cause, have the reasonable potential to cause, or contribute to an
excursion above any state water quality standard. Federal regulations require that all discharges with
reasonable potential to cause or contribute to the exceedance of a state water quality standard receive
a WQBEL (40 CFR §122.44).
Generally, a facility will have reasonable potential for sulfate if it discharges sulfate upstream of a wild
rice water at concentrations in exceedance of the numeric standard and if the surface water sulfate
concentration in the wild rice water exceeds the standard. If the facility does not have a reasonable
potential, future routine effluent monitoring may be recommended to ensure protection. If a facility has
reasonable potential, a wasteload allocation (WLA) is derived from the amount of pollutant load the
facility can discharge without causing or contributing to an exceedance of the standard in a downstream
wild rice water.
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Wasteload Allocation
Before a WLA can be set, there must be reasonable potential that a facility has the ability to cause or
contribute to a downstream impairment. A WLA is the amount of a pollutant (in this case, sulfate) that
an existing or future facility may discharge. WQBELs for point source discharges are developed from
WLAs. Neither EPA nor MPCA guidance requires a WLA to be calculated a specific way when setting
effluent limits. However, a WLA should be based on: 1) the pollutant load that would meet the standard,
and 2) the pollutant load that is currently present in the receiving water. When calculating a WLA, the
MPCA has developed pollutant-specific practices that account for the unique chemistry of each
pollutant. For example, an ammonia WLA might account for the fact that ammonia can decay
biologically whereas a mercury WLA would account for mercury bioaccumulation in fish and other
organisms.
Assimilative Capacity
The calculation of the sulfate WLA considers the assimilative capacity of the receiving water. The
assimilative capacity of the receiving water is the difference between current loading and the highest
load that still allows the water quality standard to be met. As long as the current loading is less than the
load required to meet the water quality standard, there is adequate/remaining/available assimilative
capacity. If the current loading is greater than the load that will meet the water quality standard, there
is no available assimilative capacity and reductions are needed for the water body to meet its beneficial
use.
The following mass balance equation (Equation 1) calculates a WLA in units of concentration for a single
or multiple facilities. The WLA is dependent on the variables in the mass balance equation. The value for
either the calculated standard, alternate standard, or site-specific standard (all referred to as WQS in the
equation) must be known before a WQBEL can be determined for a wild rice water.
Equation 1. General mass balance equation for WLA

𝑊𝑊𝑊𝑊𝑊𝑊 =

WQS =numeric sulfate standard

𝑊𝑊𝑊𝑊𝑊𝑊 ∗ 𝑄𝑄𝑠𝑠 + 𝑊𝑊𝑊𝑊𝑊𝑊 ∗ ∑𝑛𝑛𝑖𝑖=0(𝑄𝑄𝑒𝑒 ) − 𝑄𝑄𝑠𝑠 ∗ 𝐶𝐶𝑠𝑠
∑𝑛𝑛𝑖𝑖=0 𝑄𝑄𝑒𝑒

Qs = Protective receiving water flow rate (365Q10)
Qe = Individual point source effluent flow rate. (70% of AWWDF for municipal WWTPs, MDF for
industrial dischargers)
Cs = Background concentration of pollutant in receiving water (see background concentration
section)
Protective Flow Rate (365Q10)
Water quality standards are defined by a duration and frequency, as described previously. The MPCA is
proposing an annual average duration, and one-in-ten year frequency for the wild rice sulfate standard.
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In order to ensure that the effluent limit developed protects the water quality standard at the specified
duration and frequency, an appropriately protective stream flow rate must be determined. The flow
rate is used for streams and loading to lakes fed by streams. The flow rate defines the critical flow
condition, which is then used in the effluent limits calculation. Low flows are a potential concern
because there is less water available in the receiving water to dilute the effects of sulfate discharges.
Based on the annual duration and one-in-ten year frequency, the MPCA is proposing a one-in-ten year
annual low flow statistic (365Q10) to define the critical in-stream condition. The “365-day ten-year low
flow” or “365Q10” means the yearly average flow with a one-in-ten year recurrence interval. The 365Q10
is comparable to the recurrence interval used for other water quality standards, such as general toxics
(7Q10) and ammonia (30Q10) in the sense that a one-in-ten year recurrence interval is used; however, the
averaging period is expanded to an annual (365 day) period to reflect the annual average duration
proposed for the wild rice sulfate standard. A 365Q10 is derived using the same methods to derive a
7Q10, and the guidelines regarding period of record for flow data and estimating a 7Q10 apply equally to
determining a 365Q10 as described in part 7053.0135, subp. 3. The 365Q10 calculation methodology
would apply to streams and rivers. A one-in-ten year flow recurrence interval or equivalent value
calculated using site-specific water modeling would apply to lakes, wetlands, and reservoirs. Because of
the lack of flow through the water body, an isolated water body without inflows or outflows would have
a one-in-ten year flow of zero.
The 365Q10 flow rate is a reasonable choice because it is protective of both the annual average duration
and the one-in-ten year recurrence interval of the proposed standard. The flow rate will be calculated
using calendar-year time intervals to be protective of the annual average duration of the standard. A
recurrence interval of one-in-ten years will be used to be protective of the standard’s acceptable
frequency of exceedance.
A graphical illustration of the 365Q10 calculation for flow gauge 05133500 on the Rainy River is provided
in Figure 5. The straight line at the 10th percentile shows that the 365Q10 for this gauge is 7800 cfs.
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Figure 5. Calculation of 365Q10 on Rainy River

The MPCA examined historical flow records for selected major Minnesota rivers (Mississippi, Minnesota,
Rainy, Red, St. Louis, Crow Wing, Redwood & Zumbro) to determine the likelihood of successive low
flow years (see example in Table 9). The occurrence of a 10th percentile or less annual average flow rate
occurring consecutively in Minnesota is indicated by “Yes” in the “Low Flow In A Row” column in
Table 9. When considering the probability of low flow for a given river, the MPCA assumes each flow
year is independent from the prior and subsequent year. The exception to this is that during the
“dustbowl” era 1930’s, the Rainy River and other Minnesota rivers had consecutive low flow years (i.e.
less than the 365Q10) one after the other. This was during the unique “dustbowl” climate period in U.S.
history, where poor soils management and La Niña conditions caused reductions in precipitation in the
Midwest (Cook et al., 2008).
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Table 9. Occurrence of annual average flow rates at 10th percent low flow or less. Records measured at USGS
gauge 05133500 Rainy River (1928-2016 record).
Annual Max Flow
(CFS)

Annual Min
Flow (CFS)

Low Flow

Year

Rank

Annual Average
Flow (CFS)

1931

1/89

4636

11900

1700

Yes

1930

2/89

5445

19600

1600

Yes

2003

3/89

5609

9340

3450

No

1998

4/89

6373

18600

3400

No

1958

5/89

6479

11200

3120

No

1980

6/89

7175

17200

3140

No

1932

7/89

7309

15700

3200

Yes

1940

8/89

7650

30300

3400

No

1987

9/89

7728

17200

2850

No

In A Row

The analysis also found that Minnesota river flows are highly variable over the course of a year (high
intra-annual variability) and that hydrologically rivers rarely flow at their “low flow” conditions for an
extended period of time. Low flows are of concern because there is less water to dilute the sulfate
loading from wastewater treatment plants (WWTP) and other permitted facilities. There can be periods
of drought or low flow during a calendar year but every river in Minnesota has high flow periods during
the spring that are at least an order of magnitude greater than low flow periods of the summer and fall.
This pattern is evident by looking at the hydrograph of the Rainy River in Figure 6 (the period of record
visualized was shortened from 1960 to 2016 to allow for better visualization). Even within low flow
years, intra-annual flow variability will provide periods of relief from high sulfate concentrations,
especially if the water has point source contributions.
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Figure 6. USGS Flow for Rainy River
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Effluent Limit
Where the MPCA determines an effluent limit is needed to protect a wild rice water, it will derive a
WQBEL from the wild rice water’s WLA for each facility discharging to the water body. For wild rice
waters that have multiple facilities discharging to them, the gross WLA is split into several individual
WLAs for the individual facilities. The WLA then determines effluent limits that are protective of the
water quality standard using the method below.
Point Source Effluent Flow Rate
The facility effluent flow rate used in effluent limit reviews should be protective of the water quality
standards critical condition. Municipal WWTPs must treat all the water flowing into the facility (inflow).
Once treated, the discharge (effluent) flows into the receiving water. The maximum capacity of a
municipal facility to treat wastewater is known as the average wet weather design flow (AWWDF). The
AWWDF is comprised of the everyday base wastewater flow plus the additional flow reaching the plant
because of inflow and infiltration in the wastewater collection system during storm events. During dry
periods when precipitation and thus infiltration is much lower, the flow a wastewater plant is designed
to treat is referred to as the average dry weather design flow.
Average dry weather design flow for municipal WWTP and maximum design flow (MDF) for industrial
WWTPs have traditionally been used to calculate effluent limits for toxic parameters. For toxics, the
critical condition is an extreme low flow; one can reasonably expect municipal facilities discharge at the
average dry weather design flow at this time because of lack of inflow and infiltration. However, the wild
rice sulfate standard has an annual duration, and seventy percent of AWWDF represents the
approximate maximum level at which a municipal treatment can operate at over a longer duration of
time. Likewise, it is reasonable to assume that industries will discharge at the MDF, although given the
complex nature of some industrial facilities, the MPCA may in some cases use a facility-specific flow rate.
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The 70th percentile of the average wet weather design flow (AWWDF) for municipal WWTPs and
maximum design flow (MDF) for industrial WWTPs should be used in effluent limit calculations to be
protective of the wild rice sulfate standard. Municipal facilities operating at over 70% AWWDF on a longterm average basis are likely at or exceeding full AWWDF during storm events and will need to expand
the size of their treatment plants. For many facilities, 70% AWWDF is near average design flow capacity.
The MPCA will likely continue the practice of using the 70th percentile of the AWWDF for municipal
WWTPs and MDF for industrial WWTPs as it does for the river eutrophication standard -based effluent
limit setting. Using the 70th percentile AWWDF for municipal facilities allows staff to analyze the
potential impact from a WWTP under flow conditions considered at maximum capacity without needing
to expand the facility. For industrial facilities the MPCA will use the full MDF unless an alternative flow
condition is considered more appropriate given the unique nature of their process.
Estimating Sulfate Background Concentrations
The MPCA has a long-standing practice of using background concentrations to account for receiving
water dilution as part of the effluent limit review process. “Background,” in the context of effluent
limits, is the level of water quality in the wild rice water of interest without facility impacts. MPCA staff
typically use parameter-specific practices when determining background concentrations for a specific
parameter of concern. For many water quality standards, the immediate receiving water is the water of
interest. In these circumstances, samples collected upstream of the discharge provide for a reasonable
background estimation. Implementation of the wild rice sulfate standard will be different because the
water of interest may be many miles from the discharge. In this circumstance, a sample collected
upstream of the discharge may not provide a suitable background value. The upstream water may be
significantly different from the downstream water of interest because of multiple factors, some of which
include: size of facility, size of area draining to wild rice water, biological community complexity, and
biochemical diversity.
Methods for determining background concentrations are ranked below in terms of preference when
site-specific data are not available. The MPCA prefers using site-specific data but may rely on other
methods to determine background concentrations.
1. Subtraction
This is the process where the current actual point source loading is subtracted from ambient river
loading. This approach allows the MPCA to account for the different contributions from point and
non-point sources.
2. Substitution
This is the process of using watersheds or water bodies with similar characteristics to predict
background receiving water concentrations in the receiving water of interest. The MPCA tends to
use the average or median of site-specific data as the background concentrations when setting
effluent limits.
3. Water Quality Model
This is the process of using mathematical techniques to simulate and predict water quality. A
typical water quality model consists of a collection of formulations representing physical
mechanisms that determine position and behavior of pollutants in a water body.
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Allocating Load Among Point Sources Once a WLA Is Established
Once a gross WLA has been calculated for a water body, then individual WLAs must be divided among
facilities discharging to that water body. Table 10 identifies 19 separate ways a WLA could be allocated
(U.S. EPA 1991), demonstrating that there may not be a single way to distribute WLAs amongst sources.
Table 10. WLA Methods (Table from U.S. EPA TSD for Water Quality Based Toxics Control, 1991)

Many dilution-based WLA equations will be based on multiple facilities contributing to a water body of
concern. The MPCA will work with permittees to determine if all facilities’ effluent limits should be
based on identical concentration WLAs when multiple facilities discharge upstream of a wild rice water
and demonstrate reasonable potential.
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Limit Expression
In an NPDES permit, WQBELs for sulfate to protect the wild rice beneficial use will typically be expressed
as a 12-month moving total mass. Concentration-based limits will also be included in the permit if need
is demonstrated. As an example, there may be some situations where a mass limit is not protective
enough given that it allows for various flow and sulfate concentrations (mass = flow x concentration; as
flow goes down, concentration can go up and vice versa to equal same mass). If the wild rice water
demonstrates that the beneficial use may not be protected because of various flow and corresponding
sulfate concentrations, the limit will be expressed as a concentration. The sulfate concentration will
likely be calculated by taking the calculated 12-month moving total mass and dividing by the discharge
effluent flow from the facility. This calculation will result in a concentration, milligram per liter (mg/L),
effluent limit.
The targeted mass limit would be calculated to be protective of the water quality standard as a 12month moving total. The MPCA’s process for calculating of a 12-month moving total requires the
following steps:
1. Calculate the “Calendar Month Total” (kg/mo) value: for the discharge, multiply the total volume of
effluent flow in million gallons (mg) by the monthly average sulfate concentration value and a 3.785
conversion factor to get the kg/mo value for each individual facility. Add all of the individual kg/mo
values together to get the combined kg/mo “Calendar Month Total” value.
2. Calculate the “12-Month Moving Total” (kg/year or kg/yr) value: start with the combined kg/mo
“Calendar Month Total” value (as described above) for the month of the current reporting period
and add the last twelve months of the combined kg/mo “Calendar Month Total” values.
3. For the first 11 months after this limit is effective, report the total kg/yr of sulfate discharged from
the permitted WWTPs from the first month the limit is effective through the 11th month after this
limit became effective. Starting with the 12th month after this limit became effective and thereafter,
calculate the “12-Month Moving Total” sulfate value as outlined above.

H. Reasonableness of allowing a determination that no effluent limit
is required
The discussion above described the process of setting effluent limits and the reasonableness of the
critical flow condition proposed. However, there may be some specific cases where a sulfate effluent
limit is not needed to protect the wild rice beneficial use.
Proposed Minn. R. 7053.0406, subpart 1 allows the commissioner to make a determination that a
discharger will not affect the wild rice beneficial use in a wild rice water. In Part 6.F, the MPCA discusses
the complexity of applying the sulfate standard to rivers and streams. In those situations, a number of
factors can influence the effect of a discharge on the health and growth of wild rice within the wild rice
waters. In that part, the MPCA discusses the various options it considered before proposing that the
standard will apply to the entire WID. In general, this means that all dischargers to that WID may need
an evaluation of reasonable potential and a sulfate effluent limit. However, in recognition that there will
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be circumstances where this is not appropriate, the MPCA is proposing subpart 1, which allows the
commissioner to determine that under certain circumstances no sulfate effluent limit will be necessary.
Proposed subpart 1 recognizes that there are specific conditions that would prompt the commissioner
to determine that an effluent limit is not required. These conditions generally relate to the location of a
discharger within the wild rice water and the documented location of wild rice within the wild rice
water. There may be situations where the location of the discharge point will ensure there is no
reasonable potential for an impact on the wild rice beneficial use.
The specific situations are likely to occur where the discharge from a facility impacts only the part of a
wild rice water WID where there is no wild rice. For instance, a situation may occur where the discharge
is at the downstream end of a stream WID and the only location where the wild rice beneficial use has
been demonstrated is upstream of the discharge point. Another reason may be that there are specific
hydraulic or substrate conditions in the part of the WID the discharge affects that prevent the growth of
wild rice regardless of sulfate levels. In those situations, the commissioner would base the decision to
not require an effluent limit on specific physical conditions of the water body that preclude the wild rice
beneficial use. Examples of the hydraulic or substrate conditions the MPCA expects could preclude
attainment of the beneficial use, regardless of sulfate discharge, are:
•

Lack of sediment that allows germination and sustained growth;

•

Rapid flow that prevents the establishment of seedlings; or

•

Deep water that prevents the sprouted grain from reaching maturity.

Note that the conditions on which the commissioner will base such a determination are limited to
“hydraulic or substrate conditions” and do not include factors relating to water quality, biological
influences, or cultural conditions. If there is no reasonable potential for impact on the wild rice
beneficial use, it is reasonable not to establish an effluent limit.

I. Reasonableness of variance requirements specific to wild rice
waters
Water quality standards must be set based solely on the scientific conclusions of what conditions are
necessary to support the specified beneficial use. Facilities then receive effluent limitations as needed to
ensure that the water quality standards are protected in the water body. If meeting an effluent limit is
not technically or economically feasible, the CWA provides certain tools to deal with that infeasibility.
An important tool to address the infeasibility of meeting a water quality standard or effluent limit is a
variance. A water quality variance is an exemption from meeting otherwise applicable water quality
standards and their associated WQBELs. Variances are intended to be temporary and apply to a specific
pollutant. Situations can arise in which a permittee (e.g. municipal wastewater treatment facility,
industrial facility) cannot currently meet a water quality-based effluent limit due to economics,
technology, or limited other factors. In such cases, the permittee may apply for a variance.
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Once a WQBEL is determined, a permittee can apply for a variance using the MPCA’s Variance Request
Form. As part of the process, the permittee must first review all possible alternatives, including
treatment technology and source reduction, to reduce levels of the relevant pollutant. The variance
request must also include information on the facility design, water quality data, and treatment
alternatives. Also, the permittee must demonstrate the adverse economic impacts that are likely to
occur if the permittee is required to comply with the limit. The MPCA uses EPA guidance, the Interim
Economic Guidance for Water Quality Standards Workbook, to evaluate whether the economic impacts
are such as to justify a variance. If the MPCA agrees, the MPCA may then grant preliminary approval to
the variance, and any related permit requirements, including an interim effluent limit. Variances must
go through a public process, including a public notice and public meeting, and must be approved by EPA
before they are finalized and included in the facility permit. 16
Once approved and included in a permit, variances must be periodically reviewed to determine if the
conditions have changed such that meeting the limit or standard has become feasible. As noted above,
variances must include provisions for meeting an alternate limit that is feasible and makes progress in
reducing the relevant pollutant. The general premise is that while a standard or limit may not be feasible
to meet in the present, economic or technological changes in the future will make meeting the limit or
standard possible; that is why variances are considered temporary.
Although variances have not been a commonly used tool in the past in Minnesota (there are only five
active variances), this is likely to change. In the case of wild rice and sulfate, the MPCA recognizes that
sulfate treatment is currently prohibitively expensive for many dischargers, and therefore when the
proposed rule revisions are adopted, dischargers (industrial and municipal) may apply for variances from
the standard until economically feasible treatment systems can be designed and constructed. It is
important to recognize that a variance is temporary, it must be approved by the MPCA and EPA, and the
discharger must make progress toward achieving the standard. It is also important to recognize that a
variance is not necessarily an “all or nothing” alternative to meeting the standard or WQBEL. A variance
may include requirements to minimize sulfate in the influent and reduce sulfate discharges through
alternative management until full compliance can be achieved. An important aspect of variances is
progress toward the goal of meeting the standard or WQBEL. In this way, it is an improvement over the
status quo of uncertainty in applying the sulfate standard.
Existing rules provide the administrative mechanism for obtaining variances from either a treatment
standard or an effluent limit based on a water quality standard. The proposed rule reasonably cites to
those existing variance requirements.
•

Minn. R. 7000.7000 establishes the MPCA’s general variance process;

•

Minn. R. 7050.0190 establishes the specific process to obtain a variance from a water quality
standard;

More information on the variance process can be found on the MPCA’s Water Quality Variance web page at
http://www.pca.state.mn.us/water/water-quality-variance

16
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•

Minn. R. 7052.0280 establishes specific requirements for a variance from a water quality
standard in the Lake Superior Basin; and

•

Minn. R. 7053.0195 establishes the process to obtain a variance from an effluent limit or
treatment requirement.

Minn. R. 7050.0190, subpart 4(A)(6) requires the commissioner to consider whether a variance can be
granted because meeting the standard is not feasible due to “substantial and widespread negative
economic and social impacts.” Therefore, in addition to citing to these existing requirements, the
proposed rule incorporates by reference an EPA document on which the commissioner must base the
determination of widespread economic and social impacts. This document is the EPA Interim Economic
Guidance for Water Quality Standards Workbook. The MPCA uses this same document to guide the
review of economic considerations for current variance requests. However, until this time this EPA
document has not been incorporated into the state rules by reference. The MPCA expects to receive a
number of requests for variances from the sulfate standard and believes that the usefulness of this
document to the MPCA’s economic review warrants incorporating it, and subsequent amendments to it,
into the rule. Because the incorporation by reference includes all subsequent amendments to this
document, the MPCA and permittees requesting a variance review, can be assured that the most
current version of the EPA economic assessment tools will be used.
Although the factors considered and the process for conducting the review vary somewhat, the MPCA
must consider the economic and social impacts in the review for variance applications from either public
or private entities. The required economic analysis is different for a public versus a private entity. For
example, if the entity is publicly-owned (e.g. a municipal sewage treatment plant), the households in the
community may bear the cost either through an increase in user fees, an increase in taxes or a
combination of both. A discussion of the use of a Municipal Preliminary Screener to estimate eligibility
for variance is provided in Part 10.5 of this Statement. If the entity is privately-owned (e.g. a
manufacturing facility), the analysis should consider factors such as the entity's ability to secure
financing and the degree to which it will be able to pass the cost of treatment on to its customers in the
form of higher prices.
Entities, either public or private, seeking a variance must demonstrate that compliance would create
widespread socioeconomic impacts on the affected community, and can do so by following the
referenced economic guidance. This analysis takes into account indicators such as increases in
unemployment, losses to the local economy, changes in household income, decreases in tax revenues,
indirect effects on other businesses, and increases in sewer fees for remaining private entities. Although
the economic analysis is different for private and public applicants, the MPCA must use a similar process
and the same EPA guidance manual to determine if a facility is eligible for a variance.
The process for obtaining a variance from a water quality standard and its associated effluent limit is
complex and requires consideration of many factors. In addition, a variance must be approved by EPA
before it can be effective. To ensure consistency in the MPCA and EPA’s review, it is reasonable to
standardize the elements of the variance review process to the extent possible, by identifying the
documents the MPCA and EPA will rely on for their review.
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In making this review of economic and social impacts, the MPCA uses the same guidance document for
its calculations and considers the same factors as EPA. The proposed rule reasonably identifies and
incorporates by reference the federal guidance manual used to conduct the review of economic and
social impact. The current guidance manual is dated 1995, but is being incorporated by reference “as
amended” to ensure that the document the MPCA uses for its review remains consistent with the most
current edition used by EPA. EPA has used this document since 1995 and has relied on it to explain when
and how finances play a role in determining pollution treatment.
The proposed rule also provides an exemption from the variance fees for municipal facilities seeking a
variance from a wild rice sulfate standard or effluent limit. This fee rate established in rule is based on
the amount of MPCA effort expected to review variance requests. The MPCA is proposing to waive the
variance fee for municipalities for several reasons.
•

The MPCA expects to receive numerous variance requests from municipalities when data are
available to calculate the applicable numeric standard and evaluate reasonable potential. The
MPCA is developing, specifically for the sulfate standard, a streamlined application and review
process. Because this process will allow the MPCA to more efficiently complete municipal
variance reviews, the MPCA believes each individual application will not require the level of staff
effort normally required for a variance review. It is reasonable to reflect this reduced need for
MPCA resources in the fees charged.

•

For a municipal variance request, much of the information needed by either the municipality in
developing the application or the MPCA in reviewing the application is already known (e.g. type
and cost of treatment). Other necessary information, such as is required in the federal economic
guidance, is public and accessible. Only a few pieces of information may be needed to complete
the application and finalize the variance decision. These remaining steps involve only a small
portion of the process and therefore, limit the MPCA’s review time and cost.

•

By waiving the fee for the MPCA’s review of the variance request, the MPCA is acknowledging
the economic constraints under which many small municipalities operate.
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Specific reasonableness
The discussion in Part 6 provides the MPCA’s justification for major concepts and general topic areas of
the proposed revisions that required extensive discussion. The following discussion identifies each of the
proposed rule amendments and either provides a justification for it or directs the reader to the part of
the rule where the MPCA provides a more complete discussion of the reasonableness of that
requirement.

7050.0130 Definitions
1. Proposed change. Subp. 2a. Annual Average ten-year low flow” or “365Q10 means the lowest
average 365-day flow with a once in ten-year recurrence interval. A 365Q10 is derived using the
same methods used to derive a 7Q10, and the guidelines regarding period of record for flow data
and estimating a 7Q10 apply equally to determining a 365Q10, as described in part 7050.0130,
subpart 3.
Justification. The flow rate is being defined to provide clarity about how to implement the standard
consistent with its duration and frequency. Other flow rates, such as the 7Q10 and 122Q10 that are
important for implementing standards are defined in 7050.0130 and 7050.0150. Therefore, it is
reasonable to also provide a definition of the 365Q10. A discussion of why 365Q10 is the appropriate
flow rate for implementing the wild rice sulfate standard and, therefore, why the proposed
definition is reasonable is provided in the discussion of general reasonableness in Part 6. G. 2,
relating to how the MPCA sets effluent limits.
2. Proposed change. Subp. 3a. Cultivated wild rice water means a contained area where water levels
are artificially manipulated for producing wild rice.
Justification. The term “cultivated wild rice water” is used in the definition of wild rice water,
which specifically excludes cultivated wild rice waters. It is reasonable to define cultivated wild rice
waters in order to provide clarity about where the standard will not apply. In the discussion of
general reasonableness in Part 6. C. 3, the MPCA provides a discussion of why it is not reasonable
to apply the sulfate standard to cultivated waters and therefore, not reasonable to include
cultivated wild rice waters on the list of wild rice waters.
3. Proposed change. Subp. 3b. Existing use has the meaning given in part 7050.0255, subp.
Justification. Although “existing use” is not specifically used in the proposed rule language, it is
inherent in the listing of wild rice waters. The MPCA’s intent in identifying wild rice waters is to have
a completing listing of those waters where the wild rice beneficial use is an “existing use” and it will
be these waters where the wild rice based sulfate standard will apply. Existing use is a key concept
in the CWA that helps define how waters are to be protected.
Although wild rice has been present and harvested in Minnesota for generations, November 28,
1975 is the date by which the existing wild rice use must be present, in alignment with the effective
date EPA promulgated the initial federal water quality standards related to existing uses. The term
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“existing use” is defined in 40 CFR § 131.3 (e) as “those uses actually attained in the water body on
or after November 28, 1975, whether or not they are included in the water quality standards.” Any
beneficial use that a water body supported on that date, or at any time thereafter, is a use that must
be maintained; the beneficial use of wild rice would be such a use. The MPCA believes it is
reasonable to reflect the requirements of the CWA regarding existing uses in this rulemaking and its
implementation of its CWA delegated program. November 28, 1975 is therefore a reasonable date
by which the historical beneficial use and standards are established and approved under the CWA.
The proposed definition of existing use refers to a definition adopted in 2016 (Minn. R. 7050.0255).
The adopted definition, which only applies to the antidegradation requirements in parts 7050.0250
to 7050.0335, includes the federal date that establishes the existing use. However, because the
concept of the existing use also applies to the wild rice waters identified in the proposed revisions, it
is reasonable to provide a definition that consistently applies to all of Minn. R. ch. 7050.
4. Proposed change. Subp. 6a. Water Identification number (WID) means a unique identifier used by
the agency to identify a surface water. For rivers and streams, a WID is an eight-digit hydrologic
unit code, followed by three digits that further define the reach of water being identified. For lakes,
wetlands, and reservoirs, a WID is a two-digit county identification code, followed by a four-digit
unique lake number, followed by a two-digit basin identification code. For purposes of part
7050.0224, a WID identifies a specific water body or reach of a river or stream.
Justification. The identification of wild rice waters and the determination of where the wild rice
sulfate standard applies is based on a standard format used by the MPCA to identify a water body.
Although the MPCA uses this terminology frequently, it has not previously been defined in rule.
Because the MPCA will be identifying wild rice waters based on the WID, it is reasonable to provide
a definition. The MPCA’s discussion of the reasonableness of using a water identification number
(WID) to identify wild rice waters is provided in Part 6.D. 2.
5. Proposed change. Subp. 6b. Wild rice means plants of the species Zizania palustris or Zizania
aquatica.
Justification. The term wild rice is used throughout the proposed rules and it is reasonable to
establish the scientific nomenclature to correctly identify the plant being protected. The two species
identified in the definition are the only two species of wild rice found in Minnesota. (A third North
American species, Zizania texana, is not found outside of Texas.)
6. Proposed change. Subp. 6c. Wild Rice Waters are those water bodies that contain natural beds of
wild rice as defined by Laws, 2011 First Special Session, ch. 2, article 4, section 32, paragraph (b)
and are identified in part 7050.0471. Wild rice waters do not include cultivated wild rice waters.
Justification. The law enacted by the Minnesota Legislature in 2011 forms the legal basis for the
MPCA’s proposed rule amendments. This law includes a definition of “waters containing natural
beds of wild rice.” Reliance on this definition is therefore reasonable and justifies the exclusion of
cultivated wild rice waters. A further discussion of the exclusion of cultivated wild rice waters is
provided in Part 6.C. 3.
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7050.0220 Specific Water Quality Standards by Associated Use Classes
7. Proposed change. Subp. 1.Purpose and scope.
A. The numeric and narrative water quality standards in this chapter prescribe the qualities or
properties of the waters of the state that are necessary for the designated public uses and benefits.
If the standards in this chapter are exceeded, it is considered indicative of a polluted condition
which that is actually or potentially deleterious, harmful, detrimental, or injurious with respect to
designated uses or established classes of the waters of the state.
B. All surface waters are protected for multiple beneficial uses. Numeric water quality standards are
tabulated in this part for all uses applicable to four common categories of surface waters, so that
all applicable standards for each category are listed together in subparts 3a to 6a. Some of these
waters may also be Class 4D wild rice waters identified in part 7050.0471. The four categories are:
A. (1) cold water sport fish (trout waters), also protected for drinking water: classes 1B,: 2A,; 3A
or 3B,; 4A, and 4B,; 4D when applicable to a wild rice water listed in part 7050.0471; and 5
(subpart 3a);
B. (2) cool and warm water sport fish, also protected for drinking water: classes 1B or 1C,; 2Bd,;
3A or 3B,; 4A and 4B,; 4D when applicable to a wild rice water listed in part 7050.0471; and 5
(subpart 4a);
C. (3) cool and warm water sport fish, indigenous aquatic life, and wetlands: classes 2B, 2C, or
2D; 3A, 3B, 3C, or 3D; 4A and 4B or 4C; 4D when applicable to a wild rice water listed in part
7050.0471; and 5 (subpart 5a); and
D. (4) limited resource value waters: classes 3C,; 4A and 4B,; 4D when applicable to a wild rice
water listed in part 7050.0471; 5,; and 7 (subpart 6a).
Justification. Minn. R. 7050.0220 identifies the standards that apply to four major categories of
waters. The categories are based on the type of fish and aquatic life they support (cold water sport
fish, also classified for drinking water use; cool and warm water sport fish, also classified for drinking
water use; cool and warm water sport fish, indigenous aquatic life and wetlands; and limited
resource value waters). Minn. R. 7050.0220 does not establish any standards; it only provides an
accessible way to see applicable standards for waters with multiple use classes. The goal of part
7050.0220 is to allow the reader to easily review the applicable standards and find which standard is
the most stringent. Because the wild rice based sulfate standard was originally included as a subclass
of the 4A use class, it was not separately listed there; instead, the Minn. R 7050.0220 tables that
listed standards include a note saying “wild rice present.”
Because the MPCA is proposing a new rule part, Minn. R. 7050.0224, subpart 5, to house the sulfate
standard applicable only to wild rice waters listed in Minn. R. 7050.0471, it is reasonable to
reference that change. The MPCA proposes to do so by amending Minn. R. 7050.0220, subpart 1 to
identify the fact that the new Minn. R. 7050.0224 subpart, (subpart 5, Class 4D waters) is applicable
to various classes of waters that are also wild rice waters identified in Minn. R. 7050.0471. The
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addition of language about wild rice in the subpart 1 rule language clarifies that any of these waters
may also be wild rice waters to which the proposed Class 4D sulfate standard applies.
Several minor formatting and grammatical changes are also proposed.
The introductory paragraph is divided into items A. and B. at the suggestion of the Revisor of
Statutes to more clearly address specific and separate topics. This is only a clarification and does not
change the meaning.
In item A, the Revisor of Statutes has recommended to change the term “which” in item A, to “that.”
This change does not change the effect of the rule and is only for grammatical purposes.
In item B, “all” is being deleted because the phrase being added to subitems (1) to (4) in this
rulemaking about 4D is qualified by “when applicable.” Because the term “when applicable” does
not mean “all”, it is no longer appropriate to state that “all” applicable standards are identified for
each category and it is therefore reasonable to delete “all.”
In subitems (1) to (4), the Revisor of Statutes has suggested a series of punctuation changes. A
comma has been replaced by a semicolon to more clearly separate the identified use classes. These
changes serve to more clearly group the identified use classes. These changes do not affect the
application of the identified use classes.
8. Proposed change. Subp. 3a. cold water sport fish, drinking water and associated use classes. Water
quality standards applicable to use classes 1B, 2A, 3A or 3B, 4A and 4B, 4D when applicable to a wild
rice water listed in part 7050.0471; and 5 surface waters.
A. MISCELLANEOUS SUBSTANCE, CHARACTERISTIC, OR POLLUTANT
--

--

--

--

--

--

--

--

2A
CS

2A
MS

2A
FAV

1B
DC

3A/3B
IC

4A
IR

4B
IR

5
AN

(31) Sulfates, in a wild rice water wild rice present,

10 mg/L

See part 7050.0224, subp. 5
Justification. In each of subparts 3a, 4a, 5a and 6a, the MPCA proposes to delete the references to
“wild rice present” and “10 mg/L” and adds a cross reference to Minn. R. 7050.0224, subpart 5, the
subpart establishing the proposed numeric sulfate standard for wild rice waters. Because the MPCA
is revising the sulfate standard to include an equation approach, it is not possible to provide a
specific numeric standard in this rule in place of the existing 10 mg/L standard. Providing a cross
reference to the part of the rule where the sulfate standard is established is comparable to how
Minn. R. 7050.0220 already refers to the rules where similar standards for total suspended solids or
eutrophication are established. When a standard is based on a calculation or equation, it is
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reasonable to direct the reader to where the more detailed information regarding that standard can
be found.
The existing reference to “wild rice present” was intended to differentiate between the standards
applicable to all Class 4A waters and those applicable to the class 4A subclass of “water used for
production of wild rice.” The revised sulfate standard will no longer use the term “water used for
production of wild rice” and will only apply to the wild rice waters identified in Minn. R. 7050.0471.
Because of this change, the applicability of the revised sulfate standard will depend on whether a
water has been identified as a wild rice water in Minn. R. 7050.0471. In this rulemaking, the phrase
“water used for production of wild rice” is being replaced with “wild rice water,” so it is reasonable
to also replace the reference to “wild rice present” and replace it with a reference to “in a wild rice
water.”
9. Proposed change. Subp. 4a. cool and warm water sport fish, drinking water, and associated use
classes. Water quality standards applicable to use classes 1B or 1C, 2Bd, 3A or 3B, 4A, 4B, 4D when
applicable to a wild rice water listed in part 7050.0471; and 5 surface waters.
A. MISCELLANEOUS SUBSTANCE, CHARACTERISTIC, OR POLLUTANT
--

--

--

--

--

--

--

--

2Bd
CS

2Bd
MS

2Bd
FAV

1B/1C
DC

3A/3B
IC

4A
IR

4B
LS

5
AN

(30) Sulfates, in a wild rice water wild rice present,

10 mg/L

See part 7050.0224, subp. 5
Justification. See discussion in section 8 above.
10. Proposed change. Subp. 5a. cool and warm water sport fish and associated use classes. Water
quality standards applicable to use classes 2B, 2C, or 2D; 3A, 3B, or 3C; 4A, 4B, 4D when applicable to
a wild rice water listed in part 7050.0471; and 5 surface waters. See parts 7050.0223, subpart 5;
7050.0224,subpart 4 and 7050.0225, subpart 2, for class 3D, 4C, and 5 standards applicable to
wetlands, respectively. See part 7050.0224, subp. 5 for standards applicable to wetlands that are
also Class 4D wild rice waters.
A. MISCELLANEOUS SUBSTANCE, CHARACTERISTIC, OR POLLUTANT
--

--

--

--

--

--

--

2B,C&D
CS

2B,C&D
MS

2B,C&D
FAV

3A/3B/3C
IC

4A
IR

4B
LS

5
AN

10 mg/L

(19) Sulfates, in a wild rice water wild rice present,

See part 7050.0224, subp. 5
Justification. See discussion in section 8 above.
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11. Proposed change. Subp. 6a. Limited resource value waters and associated use classes.
A. WATER QUALITY STANDARDS APPLICABLE TO USE CLASSES 3C, 4A, 4B, 4D when applicable to a wild
rice water listed in part 7050.04715, AND 7 SURFACE WATERS
--

--

--

--

--

7
LIMITED
RESOURCE
VALUE

3C
1C

4A
1R

4B
LS

5
AN

(14) Sulfates, in a wild rice water wild rice present,

10 mg/L

See part 7050.0224, subp. 5
Justification. See discussion in section 8 above.

7050.0224 Specific Water Quality Standards for Class 4 Waters of the State;
Agriculture and Wildlife.
12. Proposed change. Subp. 1. General. The numeric and narrative water quality standards in this part
prescribe the qualities or properties of the waters of the state that are necessary for the agriculture
and wildlife designated public uses and benefits. Wild rice is an aquatic plant resource found in
certain waters within the state. The harvest and use of grains from this plant serve as a food source
for wildlife and humans. In recognition of the ecological importance of this resource, and in
conjunction with Minnesota Indian tribes, selected wild rice waters have been specifically identified
[WR] and listed in part 7050.0470, subpart 1. The quality of these waters and the aquatic habitat
necessary to support the propagation and maintenance of wild rice plant species must not be
materially impaired or degraded. If the standards in this part are exceeded in waters of the state that
have the class 4 designation, it is considered indicative of a polluted condition which that is actually
or potentially deleterious, harmful, detrimental, or injurious with respect to the designated uses.
Justification. The MPCA is reasonably deleting or moving each of the following sentences in
subpart 1:
•

Wild rice is an aquatic plant resource found in certain waters within the state. This language was
originally included to provide background about wild rice. However, it does not have any
regulatory meaning and is reasonably deleted.

•

The harvest and use of grains from this plant serve as a food source for wildlife and humans. This
phrase establishing and describing the beneficial use is slightly rephrased and re-stated in new
subpart 5, so that it is logically grouped with the remainder of the information related to wild
rice.

•

In recognition of the ecological importance of this resource, and in conjunction with Minnesota
Indian tribes, selected wild rice waters have been specifically identified [WR] and listed in
part 7050.0470, subpart 1. The quality of these waters and the aquatic habitat necessary to
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support the propagation and maintenance of wild rice plant species must not be materially
impaired or degraded. These sentences have been moved, essentially unchanged, to new
subpart 6. Establishing the narrative standard in a separate subpart is reasonable because the
narrative standard for wild rice narrowly applies only to a select number of wild rice waters in
the Lake Superior basin and is not “general,” or applicable to all Class 4 beneficial uses. The
narrative standard is not applicable to all waters being proposed as wild rice waters. This
narrative standard is specific to certain wild rice waters and is appropriately addressed in a
separate new subpart. This revision corrects what the MPCA considers an error in the original
placement of the language specific to wild rice. This clarifying change does not alter the
meaning. The language of the narrative standard is not being changed; it is only being moved
from subpart 1 to subpart 6.
•

The Revisor of Statutes has suggested some minor changes to clarify this phrase. Moving these
sentences out of the original paragraph requires that small changes be made to provide
additional context. These minor changes are discussed in section 20.If the standards in this part
are exceeded in waters of the state that have the class 4 designation, it is considered indicative
of a polluted condition which that is actually or potentially deleterious, harmful, detrimental, or
injurious with respect to the designated uses. The Revisor of Statutes has recommended the use
of “that” for grammatical reasons. This amendment does not change the effect of this sentence.

The changes to this subpart are reasonable because they add clarity and internal consistency.
13. Proposed change. Subp. 2. Class 4A waters. The quality of class 4A waters of the state shall be such
as to permit their use for irrigation without significant damage or adverse effects upon any crops or
vegetation usually grown in the waters or area, including truck garden crops. The following
standards shall be used as a guide in determining the suitability of the waters for such uses, together
with the recommendations contained in Handbook 60 published by the Salinity Laboratory of the
United States Department of Agriculture, and any revisions, amendments, or supplements to it:
Substance, Characteristic,
or Pollutant
Class 4A Standard
Bicarbonates (HCO3)

5 milliequivalents per liter

Boron (B)

0.5 mg/L

pH, minimum value

6.0

pH, maximum value

8.5

Specific conductance

1,000 micromhos per centimeter at 25°C

Total dissolved salts

700 mg/L

Sodium (Na)

60% of total cations as milliequivalents per liter
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Sulfates (SO4)

10 mg/L, applicable to water used for production of wild rice during
periods when the rice may be susceptible to damage by high sulfate
levels.

Radioactive materials

Not to exceed the lowest concentrations permitted to be discharged to
an uncontrolled environment as prescribed by the appropriate
authority having control over their use.

Justification. Subpart 2 is amended to remove the existing numeric standard for sulfate that applies
to Class 4A waters used for production of wild rice. The introductory language of subpart 2 discusses
the necessary qualities of waters for irrigation of crops. A discussion of the use for irrigation is not
appropriate for the standards that apply to non-cultivated wild rice waters. In addition, and as
discussed in the need for the proposed rules, (Part 2 of this Statement), the implementation of this
standard was extremely problematic. First, some individuals have interpreted the location of the
numeric standard in the subpart governing irrigation waters and the use of the phrase “production
of wild rice” to suggest that it was only applicable to waters used to irrigate cultivated wild rice.
However, the 1973 rulemaking record clearly indicated the intent that the standard applied to
natural stands of wild rice as well as cultivated wild rice. Second, as discussed in Part 6.C. the phrase
“applicable to water used for production of wild rice during periods when the rice may be
susceptible to damage by high sulfate levels” presented a number of problems. The phrase “water
used for production of wild rice” was not further defined. The phrase “during periods when the rice
may be susceptible to damage by high sulfate levels” did not clearly establish when the standard
applied because the use of “may” is indefinite and vague. With the proposed addition of subpart 5,
which resolves these issues of clarity, it is reasonable to delete this now obsolete and problematic
sulfate standard from subpart 2.
14. Proposed change. Subp. 5, item A. Class 4D waters: Wild rice waters.
A. The standards in items B and C apply to wild rice waters identified in part 7050.0471 to protect
the use of the grain of wild rice as a food source for wildlife and humans. The numeric sulfate
standard for wild rice is designed to maintain sulfide concentrations in pore water at 0.120 mg/L
or less. The commissioner must maintain all numeric wild rice sulfate standards on a public
Website.
Justification. All rule language related to the wild rice sulfate standard is now reasonably grouped in
subpart 5. Item A begins by pointing to items B and C, which address the equation and the
establishment of an alternate standard. Item A then states the existing wild rice beneficial use. The
beneficial use is slightly rephrased from its original form in Minn. R. 7050.0224, subpart 1 to
eliminate reference to “harvest.” In order for the grain to be used as a food source for humans, it
must be harvested; there is no need to specify that step of its use in the rule. The MPCA believes the
current phrasing is more grammatically correct and succinct but does not change the existing
beneficial use.
The second sentence provides the context that the ultimate goal of the wild rice sulfate standard is
to protect wild rice from harmful levels of porewater sulfide – namely to keep porewater sulfide
concentrations at or below 120 µg/L. The MPCA is essentially setting a porewater sulfide standard
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with the equation as a “translator” that allows the standard to be implemented in the MPCA’s
regulatory framework that focuses on levels of a pollutant (sulfate) in ambient surface water and in
facility discharges.
The final sentence resolves the question of how the regulated community and the public will know
what the specific numeric standard is for any identified wild rice water. The process of sampling and
calculating the applicable sulfate standard will be an ongoing process the MPCA expects to take
many years to complete. The MPCA is committed to making the numeric sulfate standards available
and use of a public website is a reasonable mechanism for providing this information. The MPCA
intends to make the list of wild rice waters available to the public on the MPCA’s website and
expects that as a sulfate standard is calculated for a given water, that information will be added to
the website listing.
15. Proposed change. Subp. 5, item B, subitem 1
B. The annual average concentration of sulfate in a wild rice water must not exceed the
concentration established as the calculated wild rice sulfate standard under subitem (1) or
alternate wild rice sulfate standard under subitem (2) more than one year out of every ten years.
(1) The calculated sulfate standard, expressed as milligrams of sulfate ion per liter (mg SO42-/L),
is determined by the following equation:
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼1.923
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 0.0000121 ×
𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐1.197
Where:

a.) organic carbon is the amount of organic matter in dry sediment. The concentration is
expressed as percent carbon, as determined using the method for organic carbon
analysis in Sampling and Analytical Methods for Wild Rice Waters, which is incorporated
by reference in item E;
b.) iron is the amount of extractable iron in dry sediment. The concentration is expressed as
micrograms iron per gram dry sediment, as determined using the method for extractable
iron in Sampling and Analytical Methods for Wild Rice Waters;
c.) Sediment samples are collected using the procedures established in Sampling and
Analytical Methods for Wild Rice Waters; and
d.) The calculated sulfate standard is the lowest sulfate value resulting from the application
of the equation to each pair of organic carbon and iron values collected and analyzed in
accordance with units (a) to (c).

Justification. Item B begins by stating that, in order to meet the standard, the annual average
concentration of sulfate in the ambient water must remain below the concentration established
either by the equation, which the MPCA expects will be the most common situation, or by an
alternate standard. In either case, the standard cannot be exceeded more than once every ten
years. Item B establishes the magnitude of the standard (sulfate concentration as established by the
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equation or alternate standard), the duration (annual average), and the frequency (one in ten). The
reasonableness of these choices is described in the general reasonableness Part 6 .E. 6.
A discussion of the reasonableness of the equation is also provided in Part 6.E. The formatting used
for the formula is consistent with how other equations are presented in Minnesota rules.
Item B also incorporates by reference a document relating to how sediment and sediment
porewater should be collected and analyzed to be used in the equation or in determining the
alternate standard and how the chemical analysis for carbon and iron should be conducted. A
justification of the reasonableness of the sampling and analysis document incorporated by reference
is provided in Parts 6. E. 7 and 6. E. 11.
16. Proposed change. Subp. 5, item B, subitem 2. The commissioner may establish an alternate sulfate
standard for a water body when the ambient sulfate concentration is above the calculated sulfate
standard and data demonstrates that sulfide concentrations in pore water are 0.120 mg/L or less.
Data must be gathered using the procedures specified in Sampling and Analytical Methods for Wild
Rice Waters, which is incorporated by reference in item E. The alternate sulfate standard established
must be either the annual average sulfate concentration in the ambient water or a level of sulfate
the commissioner has determined will maintain the pore water sulfide concentrations at or below
0.120 mg/L.
Justification. A discussion of the reasonableness of the alternative standard and the sampling and
analysis document incorporated by reference is provided in Parts 6. E. 10 and 6. E. 11.
17. Proposed change. Subp. 5, item C. Site-specific sulfate standard. The commissioner may establish a
site-specific sulfate standard using the process in part 7050.0220, subpart 7, or 7052.0270 when the
commissioner determines that the beneficial use is not harmed. This decision must be based on
reliable and representative data characterizing the health and viability of the wild rice in the wild rice
water.
Justification. The rules currently provide conditions for the MPCA to establish a site-specific
standard. In subpart 5, item C, the MPCA reasonably cites to those existing requirements. The MPCA
expects that there will be circumstances where neither the calculated sulfate standard nor the
alternate standard will be appropriate to protect the beneficial use. It is reasonable to point to the
health of wild rice, since that is the beneficial use. In those cases, the existing process for
establishing a site-specific standard will be applicable. This is further discussed in Part 6. E. 10.
18. Proposed change. Subp. 5, item D. Discharges of sulfate in sewage, industrial waste, or other wastes
affecting Class 4D waters must be controlled so that the numeric sulfate standard for wild rice is
maintained at stream flows that are equal to or greater than the 365Q10.
Justification. Minn. R. 7050.0210, subp 7, requires that “Point and nonpoint sources of water
pollution shall be controlled so that the water quality standards will be maintained at all stream
flows that are equal to or greater than the 7Q10 for the critical month or months, unless another
flow condition is specifically stated as applicable in this chapter.” As described in Part 6. G. , the
365Q10 is a more appropriate flow to use for the wild rice sulfate standard. Therefore, it is
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reasonable in this part to specifically state the applicable flow condition and to ensure that there is
clarity that the 7Q10 is not the flow condition that should apply.
19. Proposed change. Subp. 5, item E, Sampling and Analytical Methods for Wild Rice Waters,
Minnesota Pollution Control Agency, (2017), is incorporated by reference. The document is not
subject to frequent change and is available on the agency’s website at
www.pca.state.mn.us/regulations/minnesota-rulemaking and through the Minitex interlibrary loan
system.
Justification. The MPCA is proposing to compile four different sampling and analytical procedures
into a single document and incorporate that document by reference. Because this document is not
being incorporated by reference “as amended”, all future changes to this document must be made
through the rulemaking process.
The first part the incorporated document describes the process for collecting sediment samples for
analysis for TOC and TEFe. MPCA staff developed this process based on the procedure used to
conduct sediment sampling during the research phase of this rulemaking. The proposed sediment
collection procedure represents a reasonable balance between the number of samples needed to
accurately reflect the composition of the sediment in a wild rice water and the need to recognize
the expenses associated with sampling and analysis.
The second and third parts of the incorporated document establish the analytical procedures for
conducting the analysis to determine TOC and TEFe for purposes of calculating the sulfate standard.
These two parts establish the procedures necessary to produce valid results that are consistent with
the results that were the basis for developing the revised sulfate standard.
The fourth part of the incorporated document establishes the sampling methods and analytical
procedures that are required for establishing an alternate sulfate standard. As discussed in section
16, the rules provide an option of developing an alternate standard based on the concentration of
sulfide in sediment porewater. MPCA staff developed this procedure to produce valid results that
are consistent with the results that were the basis for developing the revised sulfate standard.
A more complete discussion of the sampling and analysis procedures included in the document
incorporated by reference is provided in Parts 6. E. 7, 6. E. 8 and 6. E. 11.
20. Proposed change. Subp. 6. Class 4D [WR]; selected wild-rice waters. In recognition of the ecological
importance of the wild rice resource, and in conjunction with Minnesota Indian tribes, selected Class
4D wild rice waters have been specifically identified [WR] and listed in part 7050.0470, subpart 1.
The quality of these waters and the aquatic habitat necessary to support propagating and
maintaining wild rice must not be materially impaired or degraded.
Justification. Subpart 6 consists of the language in existing Minn. R. 7050.0224, subpart 1. As
discussed in section 12 above, this language is moved to a separate subpart specifically applicable to
the waters currently listed in Minn. R. 7050.0470 as wild rice [WR] waters. Addressing the narrative
standard applicable to [WR] wild rice waters is reasonable to add clarity.
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The Revisor of Statutes has slightly modified the existing language in Minn. R. 7050.0224, subpart 1
to change the phrase “this resource” to identify the resource more clearly. The Revisor has also
suggested adding a reference to Class 4D to apply to the [WR] waters. Neither of these clarifying
changes alter the meaning of the sentences moved from existing subpart 1 to new subpart 6.

7050.0470 Classifications for Surface Waters in Major Drainage Basins
21. Proposed change. 7050.0470, Subps. 1 to 9 (similar changes proposed to each subpart.)
Example- Lake Superior basin. The water use classifications for the listed waters in the Lake Superior
basin are identified in items A to D. See parts 7050.0425 and, 7050.0430, and 7050.0471 for the
classifications of waters not listed.
Justification. Each subpart identifying the use classifications that apply in each major drainage basin
(subparts 1 to 9) is reasonably amended to reflect the addition of a new rule part in this rulemaking.
The addition of Minn. R. 7050.0471 expands the range of rule parts where use classifications are
provided.
22. Proposed Change. 7050.0470, subp. 2. Rainy River-Lake of the Woods basin. The water use
classifications for the listed waters in Rainy River- Lake of the Woods basin are as identified in items
A to D. see parts 7050.0425 and, 7050.0430, and 7050.0471 for the classifications of waters not
listed.
Justification. In addition to the changes made to the range of rules cited (see explanation in section
21), subpart 2 is amended to change the name of the Lake of the Woods basin to include the name
that is more commonly used among water management professionals- Rainy River. The boundaries
of the basin are not being changed in this rulemaking. The name “Lake of the Woods” may still be
used in some technical documents and will be retained as part of the basin name to provide
continuity with previous documents.

7050.0471 Class 4D Surface Waters in Major Drainage Basins
23. Proposed change. 7050.0471, subp. 1. Scope. Class 4D wild rice waters are identified in subparts
3 to 9. Identified waters are described by a water identification number.
Justification. In this rulemaking, the MPCA is proposing to identify approximately 1,300 waters as
wild rice waters. This new rule part is organized similarly to the lists of waters in Minn. R. 7050.0470.
Each major water basin is identified in a subpart, and each watershed within that basin is a separate
item in that subpart. A more complete discussion of the reasonableness of the identified wild rice
waters is provided in Part 6. D.
24. Proposed change. Subp. 2. Triennial review. As part of each triennial review of water-quality
standards conducted under Code of Federal Regulations, title 40, section 131.20 the commissioner
must solicit evidence that supports listing additional wild rice waters. The evidence must
demonstrate that the wild rice beneficial use exists or has existed on or after November 28, 1975 in
the water body, such as by showing a history of human harvest or use of the grain as food for wildlife
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or by showing that a cumulative total of at least 2 acres of wild rice are present. Acceptable types of
evidence include:
A. Written or oral histories that meet the criteria of validity, reliability, and consistency;
B. Written records, such as harvest records;
C. Photographs, aerial surveys, or field surveys; or
D. Other quantitative or qualitative information that provides a reasonable basis to
conclude that the wild rice beneficial use exists.
Justification. Subpart 2 identifies the process the MPCA will use and the information the
commissioner will consider when adding newly identified wild rice waters to the list of wild rice
waters in part 7050.0471. A discussion of the reasonableness of this subpart is provided in Part 6. D.
5.
25. Proposed change. Subp. 3. Lake Superior basin. The Lake Superior basin includes all or portions of
Aitkin, Carlton, Cook, Itasca, Lake, Pine, and St. Louis Counties) The waters in each of the major
watersheds in the Lake Superior basin that are identified as class 4D are listed in items A to E. Waters
designated with[WR] were identified as wild rice waters in 1998 under part 7050.0470, subpart 1.
(The lists of class 4D waters are not reproduced in this Statement.)
Justification. The watersheds identified in this subpart and the subparts below only include those
where a wild rice water is being proposed as a wild rice water in this rulemaking. The
reasonableness of the proposed wild rice waters is discussed in Part 6. D. For the convenience of the
user, the MPCA is including in each subpart, a list of the counties in each basin. The list of counties
within each basin was composed by reference to Geographic Information System data.
26. Proposed change. Subp. 4. Rainy River -Lake of the Woods Basin. The Rainy River-Lake of the
Woods basin includes all or portions of Beltrami, Cook, Itasca, Koochiching, Lake, Lake of the Woods,
St. Louis, and Roseau Counties. The waters identified in each of the major watersheds in the Rainy
River-Lake of the Woods basin that are identified as class 4D are listed in items A to G.
(The lists of class 4D waters are not reproduced in this Statement.)
Justification. See the discussion in section 25 above.
As discussed for the changes to Minn. R. pt. 7050.0470, (section 22) this basin is being called “Rainy
River-Lake of the Woods” to include the name (Rainy River) that is now more commonly used by
water management professionals as well as the name (Lake of the Woods) that formerly identified
this basin in Minn. R.pt. 7050.0470.
27. Proposed change. Subp. 5. Red River of the North basin. The Red River of the North basin includes
all or portions of Becker, Beltrami, Big Stone, Clay, Clearwater, Grant, Itasca, Kittson, Koochiching,
Lake of the Woods, Mahnomen, Marshall, Norman, Otter Tail, Pennington, Polk, Red Lake, Roseau,
Stevens, Traverse, and Wilkin Counties. The waters in each of the major watersheds in the Red River
of the North basin that are identified as class 4D are listed in items A to F.
(The lists of class 4D waters are not reproduced in this Statement.)
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Justification. See the discussion in section 25 above.
28. Proposed change. Subp. 6. Upper Mississippi River basin The Upper Mississippi River basin includes
the headwaters to the confluence with the St. Croix River and all or portions of Aitkin, Anoka, Becker,
Beltrami, Benton, Carlton, Carver, Cass, Chisago, Clearwater, Crow Wing, Dakota, Douglas,
Hennepin, Hubbard, Isanti, Itasca, Kanabec, Kandiyohi, McLeod, Meeker, Mille Lacs, Morrison, Otter
Tail, Pope, Ramsey, Renville, Saint Louis, Sherburne, Sibley, Stearns, Todd, Wadena, Washington, and
Wright counties. The waters in each of the major watersheds in the Upper Mississippi River Basin
that are identified as class 4D are listed in items A to O.
(The lists of class 4D waters are not reproduced in this Statement.)
Justification. See the discussion in section 25 above.
29. Proposed change. Subp. 7. Minnesota River basin. The Minnesota River basin includes all or portions
of Big Stone, Blue Earth, Brown, Carver, Chippewa, Cottonwood, Dakota, Douglas, Hennepin,
Faribault, Freeborn, Grant, Jackson, Kandiyohi, Lac Aui Parle, Le Sueur, Lincoln, Lyon, Martin,
McLeod, Murray, Nicollet, Otter Tail, Pipestone, Pope, Ramsey, Redwood, Renville, Rice Scott, Sibley,
Stearns, Steele, Stevens, Swift, Traverse, Waseca, and Watonwan, Yellow Medicine counties. The
waters identified in each of the major watersheds in the Minnesota River basin that are identified as
class 4D are listed in items A to D.
(The lists of class 4D waters are not reproduced in this Statement.)
Justification. See the discussion in section 25 above.
30. Proposed change. Subp. 8. St. Croix River basin. The St. Croix River basin includes all or portions of
Aitkin, Anoka, Carlton, Chisago, Isanti, Kanabec, Mille Lacs, Pine, Ramsey, and Washington counties)
The waters in each of the major watersheds in the St. Croix River basin that are identified as class 4D
are listed in items A to D.
(The lists of class 4D waters are not reproduced in this Statement.)
Justification. See the discussion in section 25 above.
31. Proposed change. Subp. 9. Lower Mississippi River basin. The Lower Mississippi River basin includes
all or portions of Blue Earth, Dakota, Dodge, Faribault, Fillmore, Freeborn Goodhue, Houston,
LeSueur, Mower, Olmsted, Rice, Scott, Steele, Wabasha, Waseca, Washington, and Winona counties.
The waters in each of the major watersheds in the Lower Mississippi River basin that are identified as
class 4D are listed in items A to F.
(The lists of class 4D waters are not reproduced in this Statement.)
Justification. See the discussion in section 25 above.

7053.0135 General Definitions
32. Proposed change. Subp. 2a. Annual average ten-year low flow. “Annual average ten-year low flow”
or “365Q10” has the meaning given in part 7050.0130, subpart 2a.
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Justification. This term is also defined in Minn. R. 7050.0130 and a discussion of its reasonableness
is provided in section 1 above.
33. Proposed change. 7053.0205, Subp. 7. Minimum Stream Flow.
A. Except as provided in items B, and C, and E, discharges of sewage, industrial waste, or other
wastes must be controlled so that the water quality standards are maintained at all stream flows
that are equal to or greater than the 7Q10 for the critical month or months.
B. Discharges of ammonia in sewage, industrial waste, or other wastes must be controlled so that
the ammonia water quality standard is maintained at all stream flows that are equal to or
exceeded by the 30Q10 for the critical month or months.
C. Discharges of total phosphorus in sewage, industrial waste, or other wastes must be controlled
so that the eutrophication water quality standard is maintained for the long-term summer
concentration of total phosphorus, when averaged over all flows, except where a specific flow is
identified in chapter 7050. When setting the effluent limit for total phosphorus, the
commissioner shall consider the discharger's efforts to control phosphorus as well as reductions
from other sources, including nonpoint and runoff from permitted municipal storm water
discharges.
D. Allowance must not be made in the design of treatment works for low stream flow
augmentation unless the flow augmentation of minimum flow is dependable and controlled
under applicable laws or regulations.
E. Discharges of sulfate in sewage, industrial waste, or other wastes must be controlled so that the
sulfate water-quality standard for wild rice is maintained as specified in part 7050.0224, subpart
5. When determining reasonable potential and calculating effluent limits, the flow rate for
receiving water is the 365Q10 flow.
Justification. The general reasonableness of the annual average time and of the 365Q10 flow are
discussed in Parts 6. E. 6 and 6.G, respectively. Minn. R. 7053.0205 establishes the minimum stream
flow for implementing water quality standards, so it is reasonable to add the appropriate stream
flow for the wild rice sulfate standard in this part.

7053.0406 Requirements for Facilities Discharging to Wild Rice Waters
34. Proposed change. Subp. 1. No effluent limit required based on site-specific conditions. If the
commissioner determines that, based on the location of the discharge within the wild rice water or
site-specific hydraulic or substrate conditions, the effluent will not affect the class 4D wild rice
beneficial use in the wild rice water, the commissioner must not establish a water- quality-based
effluent limitation for the class 4 sulfate in that discharge.
Justification. Minn. R. ch. 7053 includes the requirements for effluent limits. Existing rule parts, such
as Minn. R. 7053.0255, include information for implementation of specific water quality standards
such as phosphorus. It is reasonable, therefore, to establish a section providing specific
implementation items for the wild rice sulfate standard.
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The MPCA also provides a discussion of the reasonableness of the proposed provision addressing
site-specific conditions in Part 6. E. 10.
35. Proposed change. Subp. 2. Variances. A permit applicant may apply for a variance from the wild rice
sulfate standard and associated water- quality-based effluent limit (WQBEL), as specified in parts
7000.7000, 7050.0190, 7052.0280, and 7053.0195, as applicable.
A. The commissioner must base the determination of widespread economic and social effect on
the procedures established in Interim Economic Guidance for Water Quality Standards, EPA823-B-95-002 (March 1995 and as subsequently amended), which is incorporated by
reference, not subject to frequent change and available at https://www.epa.gov/wqstech/economic-guidance-water-quality-standards.
B. Publicly owned wastewater treatment plants are exempt from the variance fee requirement
of part 7002.0253.
Justification. The MPCA provides a discussion of the reasonableness of the proposed variance
requirements in Part 6.I.
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Public Participation and Stakeholder
Involvement
Minn. Stat. § 14.131 (Minnesota’s Administrative Procedures Act) requires that an Agency include in its
SONAR a description of its efforts to provide additional notification to persons or classes of persons who
may be affected by the proposed rule, or explain why these efforts were not made. Minn. Stat. ch. 14
also establishes specific requirements for agencies to provide notice of rulemaking. In this Statement,
the MPCA is documenting how it has met that requirement.
The MPCA developed the proposed revisions over a multi-year process involving many different points
of public engagement. The discussions that follow include information on the numerous pre-proposal
discussions and communications that occurred and on the notices specifically required by the
Administrative Procedures Act.

Pre-proposal outreach and notice
The proposed revisions have been in development for many years and the MPCA has made extensive
efforts to inform and engage specific stakeholders and the general public. The MPCA used a number of
mechanisms to encourage public participation and provide access to information.
Webpages
In April 2011, the MPCA created a webpage to provide background about the existing wild rice sulfate
standard and its plans to evaluate that standard. The MPCA has used this webpage and several related
webpages to share information about the wild rice sulfate standard study protocol development, the
study results, the Wild Rice Advisory Committee, the scientific independent peer review, the process of
developing the rule revisions, and the many opportunities for stakeholder feedback and comments on
these items. The MPCA has provided information about the webpage at meetings, presentations, phone
conversations and other communications from 2011 to the present.
As of the date of this Statement, information about the wild rice sulfate standard has been consolidated
onto two webpages that can be found on the following links.
https://www.pca.state.mn.us/water/protecting-wild-rice-waters
https://www.pca.state.mn.us/water/wild-rice-sulfate-standard-study
The first webpage (Protecting wild rice waters) provides information about the wild rice sulfate
standard, the Wild Rice Advisory Committee and rulemaking information and schedules. On this
webpage, the MPCA has posted the draft TSD, a draft of the rule language and preliminary regulatory
analysis, and written feedback received from stakeholders. Additional rulemaking notices and
information will be posted on this webpage as they are available, including required rulemaking notices.
The second webpage (Wild Rice Sulfate Standard Study) provides detailed information about the wild
rice sulfate standard study that was completed in December 2013, including the subsequent analyses
and peer review.
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GovDelivery
GovDelivery is a self-subscription service the MPCA uses to electronically (email) notify interested or
affected persons of various updates and public notices issued on a wide range of topics, including
rulemakings. Since 2011, the MPCA has used the GovDelivery system to share information about the
wild rice sulfate standard. The MPCA has promoted and encouraged stakeholders to subscribe to receive
notices, including:
•

Sending a GovDelivery notice to 1,845 people who had registered to receive notice of all new
MPCA rulemakings inviting them to register to receive future notices specifically regarding a
sulfate standard for wild rice.

•

Providing the invitation to register for future notices on the wild rice sulfate standard webpage.

•

Sending a GovDelivery notice to people who had registered their interest in receiving notices
about environmental justice to encourage that they also register for notices about the wild rice
sulfate standard.

•

Providing information at wild rice public meetings about how to register to receive notices
regarding the wild rice sulfate standard.

Wild Rice Advisory Committee
The legislation passed in 2011 directed the MPCA to establish an advisory committee to provide input to
the commissioner on various topics related to the wild rice scientific study and follow up, including:
•

A protocol for scientific research to assess the impacts of sulfates and other substances on wild
rice;

•

Research results; and

•

Agency rulemaking related to the wild rice sulfate standard.

The Wild Rice Advisory committee includes representatives of tribal governments, municipal and
industrial wastewater treatment facilities, wild rice harvesters, wild rice research experts and citizen
organizations. The Wild Rice Advisory Committee began meeting in October 2011 and has met or
conducted conference calls several times a year since then to provide feedback and advice. Additional
information about the committee is on the sulfate standard webpage under the Advisory Committee
tab. https://www.pca.state.mn.us/water/protecting-wild-rice-waters
Tribal communication and consultation
Because of the sovereign status of tribes in Minnesota and the great cultural importance of wild rice to
the Ojibwe and Dakota people, the MPCA has made special effort to communicate with Minnesota
tribes about the wild rice sulfate standard.
The MPCA began talking with tribal environmental staff in 2010 to get their input on the effort to clarify
the beneficial use for the wild rice sulfate standard. These discussions continued while the Wild Rice
Standards Study was underway and as the data were analyzed. Communications included Wild Rice
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Advisory Committee meetings, conversations at tribal technical meetings, general outreach, and formal
consultation.
Tribal representatives from the Fond du Lac Band and the 1854 Treaty Authority participated as
members of the Wild Rice Advisory Committee, and several tribal representatives attended the Wild
Rice Advisory Committee meetings and provided input.
Following the release of the Draft Proposal, the MPCA held a discussion with tribal environmental staff
on March 26, 2015, and several follow-up telecommunications in May, June and August of 2015 and
March of 2016 to respond to questions and hear concerns about the MPCA’s proposal. Tribal
representatives provided comments during the RFC and on the Draft TSD. MPCA staff attended a pow
wow sponsored by the Fond du Lac Tribe in January 2017, to provide information and encourage
registering to receive future notice about the proposed revisions to the sulfate standard.
In addition, MPCA and tribal leaders held four government-to-government consultations to discuss the
sulfate standard and the protection of wild rice. (Compiled meeting notes and comments –Exhibit 38)
Tribes provided additional comments to the MPCA in March 2017.
Discussions with MDNR
The MPCA began consulting with MDNR staff and leadership on the wild rice standards evaluation
effort, including the beneficial use, in 2011. This included participation of two MDNR staff on the Wild
Rice Advisory Committee, group meetings to discuss data sources and provide feedback on possible
approaches for further clarifying the beneficial use, and numerous one-on-one discussions among
technical staff of the two agencies.
The MPCA met twice in January 2016 with MDNR management and staff to discuss the proposed criteria
for identification of wild rice waters and a draft procedure for making field determinations of wild rice
waters. The meetings included representatives from the fisheries and wildlife division, the ecological
and water resources division, and the representatives of the MDNR on the Wild Rice Advisory
Committee. The MPCA also met with MDNR wildlife biologists in May 2016 to discuss and get input on
waterfowl foraging and feeding behaviors in Minnesota and the energy requirements of ducks to help
put the beneficial use into context regarding use by waterfowl as a food source. The MDNR assisted the
MPCA’s review of potential wild rice waters by providing data and information from MDNR databases
and field survey results, and assistance with questions about data sources.
Meetings
The MPCA held numerous meetings over the course of developing the proposed revisions to engage
interested parties and obtain feedback on specific topics. Attachment 3 identifies and briefly
summarizes the MPCA meetings where the proposed revisions were discussed. In addition to the
meetings identified in Attachment 3, MPCA staff participated in many phone, email and in-person
conversations to inform stakeholders and answer questions about this rulemaking.
Public opportunities to review the pre-proposal Draft and Technical Support Documents
In addition to the many meetings and presentations where the issues relating to the protection of wild
rice from sulfate were discussed, and the notices required by the state rulemaking process, the MPCA
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provided two major opportunities for public review and comment during the process of developing the
proposed revisions.
In March 2015, the MPCA released a draft proposal for public review. The March 2015 MPCA Draft
Proposal included:
•

A proposed draft approach to the wild rice water quality standard;

•

A draft list of waters where the standard would apply; and

•

Draft criteria for adding waters to the list over time as new or additional information becomes
available.

The MPCA sent notice of the availability of the draft proposal to the MPCA’s GovDelivery mailing list of
people who had registered their interest in this topic, posted the draft proposal on the wild rice
rulemaking webpage, and shared the draft proposal with the Wild Rice Advisory Committee and tribes.
The MPCA also sought to inform a wider group of stakeholders via a news conference.
In July 2016, the MPCA released a draft TSD that provided technical background for the main topic areas
of the proposed rule. The MPCA posted this document for review on the MPCA’s rulemaking webpage
and sent notice of its availability via GovDeliveryThe MPCA posted the feedback received regarding the
draft TSD on the rulemaking webpage for public review.
In December 2016, the MPCA posted draft rule language on the rulemaking website for public review.
Open Houses
In February 2013, the MPCA held an open house at the mid-point of the wild rice study to report on the
findings of the studies. In addition, before proposing rules, the MPCA hosted a series of three open
house meetings to provide an informal opportunity for the public to review the proposal, ask questions,
and become familiar with the hearing and comment process. To facilitate attendance by the interested
public, the MPCA held these open houses during evening hours in St. Paul, Duluth, and Mountain Iron.

Notice Required by the Administrative Procedures Act.
(Minn. Stat. ch. 14)
Providing notice
For all notices required by the Administrative Procedures Act , the MPCA uses a self-subscription service
(GovDelivery), that allows interested and affected parties to self-register to receive rule related notices
though email. When the MPCA initiates a rulemaking, it establishes a specific GovDelivery topic and
encourages interested parties to register to receive future notifications regarding that rulemaking.
Individuals may register to receive notice on a specific topic or may register to receive notice on a broad
topic area (e.g. all water quality rulemakings). The MPCA widely encouraged registering for GovDelivery
notice of this rulemaking, with the result that at the time of finalizing this Statement, 2,384 email
addresses are registered to receive GovDelivery notification.
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Although in almost all cases, interested and affected parties opt for electronic notification through
GovDelivery, the MPCA also provides the option of receiving notice through the U.S. Mail. For this
rulemaking, no one has requested U.S. Mail service notification.

Early rulemaking notice required by the Administrative Procedures Act
On October 26, 2015, the MPCA published the RFC in the State Register. This notice requested
comments on planned rule amendments to the water quality rules regarding a sulfate standard to
protect wild rice and identification of wild rice waters. The MPCA posted this notice on the MPCA’s
Public Notice webpage and the wild rice rulemaking webpage at
https://www.pca.state.mn.us/water/sulfate-standard-protect-wild rice. The MPCA sent a GovDelivery
notice to the 2,784 persons who had at that time registered their interest in the wild rice rules.
Additional notice of this opportunity for comment was also provided in the Minnesota Counties
newsletter and to the MPCA’s list of tribal contacts. On November 16, 2015, the MPCA sent an
additional notice to 848 persons on the MPCA’s environmental justice topic list to notify them of the
opportunity to submit comments during the Request for Comment period and to encourage them to
register to receive future notifications regarding the wild rice rulemaking.
The MPCA posted the comments received on the rulemaking website and on January 5, 2016, following
the close of the Request for Comment period, the MPCA provided GovDelivery notice to persons who
had registered their interest to inform them of the status of the rules and provide information about
where to review comments.

Notice plan when rules are proposed
The Administrative Procedures Act and other state statutes establish certain minimum requirements for
providing notice. This section describe how the MPCA plans to meet these minimum requirements.
Required notice
1.

Minn. Stat. § 14.14, subd. 1a. On the date the Notice is published in the State Register, the MPCA
intends to send a GovDelivery notice to all parties who have registered with the MPCA for the
purpose of receiving notice of rule proceedings. The notice will provide a brief description of the
rulemaking and comment period and a hyperlink to where the rulemaking documents (the Notice,
SONAR and attachments, proposed rule revisions and the documents incorporated by reference)
can be viewed. Any parties who have requested non-electronic notice will receive copies of the
Notice and the proposed revisions in hard copy via U.S. Mail.

2.

Minn. Stat. § 14.116. The MPCA intends to send a cover letter with a link to electronic copies of the
Notice, SONAR, and the proposed revisions to the chairs and ranking minority party members of the
legislative policy and budget committees with jurisdiction over the subject matter of the proposal,
as required by Minn. Stat. § 14.116. This statute also requires special notice if the mailing of the
notice is within two years of the effective date of the law granting the agency authority to adopt the
proposed rules. This requirement does not apply for this rulemaking because no bill was authored
within the past two years granting rulemaking authority.
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3.

Minn. Stat. §14.111. If the rule affects agricultural land, Minn. Stat. § 14.111 requires an agency to
provide a copy of the proposed rule changes to the Commissioner of Agriculture no later than 30
days before publication of the proposed rule in the State Register.

Although the MPCA does not expect this proposal to have any direct impact on agricultural land or
farming operations, the MPCA intends to provide pre-publication notice to the Commissioner of
Agriculture and the Minnesota Department of Agriculture staff who are rulemaking liaisons.
4.

Minn. Stat. § 115.44, subd. 7. Minn. Stat. § 115.44, subd. 7 requires that when a revision affects a
municipality through which an affected water flows, the municipality must be notified at the time
the rule is proposed. Because the proposed revisions will affect a large number of waters and
potentially affect a large number of municipalities, the MPCA intends to send notice to the
governing body of every municipality in Minnesota. The MPCA will provide electronic notice to a
current mailing list of municipalities obtained from the League of Minnesota Cities.

Pursuant to the above-listed statutes, the MPCA believes it will meet the statutory obligations to
provide adequate notice of this rulemaking to persons interested in or regulated by these rules.

Additional Notice
Because of the degree of public interest in the proposed revisions, the MPCA intends to conduct more
outreach and public notice than the minimum required by the state Administrative Procedures Act.
When the MPCA publishes the proposed revisions for public comment, the MPCA intends to conduct the
following additional activities to ensure that all interested people and affected communities will be
notified and have a chance to meaningfully engage in the comment process.
•

Posting the Notice of Hearing, SONAR, SONAR attachments, the proposed revisions, documents
incorporated by reference, and summary information on the MPCA webpage established for this
rule. Information about how to comment and the times and locations of hearings will be
provided.

•

Publishing the Notice of Hearing on the MPCA’s Public Notice webpage
https://www.pca.state.mn.us/public-notices through the comment and post-comment period.

•

Issuing a press release to provide information about the proposed revisions and how to
comment.

•

Providing an extended comment period to allow additional time for the review of the proposed
revisions. The MPCA intends to provide more than the minimum 30-day comment period prior
to the hearings and to request that the administrative law judge provide the maximum allowed
post-hearing comment period.

•

Holding public hearings in multiple areas of the state and providing daytime and evening
opportunities to attend and comment. At a minimum, the MPCA will hold hearings in St. Paul
and in two northern Minnesota communities. Additional access to those hearings will be
provided by videoconference links to multiple outstate locations.
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•

Providing additional outreach to Native American communities and to mining areas to reach
people. The MPCA has sought advice from members of its Environmental Justice Advisory Group
about how to reach potentially affected and interested people and communities, and based on
that input will provide additional notice to identified communities and news sources. Potential
additional notice may include:
o

Notice to nonprofit organizations representing Native American communities such as
Indigenous Environmental Network, Bemidji American-Indian Student Council,
Headwaters Fund, tribal radio stations; and

o

Notice to organizations representing mining communities, such as Iron Ore Alliance, Iron
Range Chambers of Commerce.

o

Municipalities that operate wastewater treatment facilities and the organizations that
represent them, such as the Coalition of Greater Minnesota Cities, Minnesota Rural
Water Association, League of Minnesota Cities.
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Environmental Justice
This discussion of how the MPCA considered environmental justice in the context of this proposed
rulemaking is an important element of the MPCA’s rulemaking approach, although it is not a
requirement of Minnesota’s Administrative Procedure Act. Considering environmental justice means, in
part, that the MPCA strives to 1) consider how proposed rules may affect low-income populations and
communities that have a high proportion of people of color and 2) involve members of those
communities in the rulemaking process.
Three key facets of wild rice and sulfate make it especially important to incorporate environmental
justice considerations in the analysis of this rulemaking:
•
•
•

The spiritual and cultural important of wild rice to Native American communities, particularly
Ojibwe and Dakota communities;
The availability of wild rice as a subsistence food, harvested particularly by Native Americans;
and
The costs of sulfate treatment and the potential impact on low-income communities.

In early 2017, the MPCA held a series of open houses to familiarize the public with the issues and the
MPCA’s expected proposal. The MPCA held two of those open houses in northern Minnesota (Duluth
and Mountain Iron) where there is a particular concern about the effect on tribal and low-income
communities. At these meetings, the MPCA provided information about the proposed amendments and
encouraged registering for GovDelivery to receive notices of the opportunity to comment.

A. Background of MPCA’s environmental justice policy.
The MPCA’s Environmental Justice Framework 2015 – 2018, (Exhibit 39) describes the MPCA’s history
with environmental justice:
“Following action on the national level, the MPCA began formally working on environmental justice
in the mid-1990s. Presidential Executive Order 12898, issued in 1994, directed each federal agency to
make “achieving environmental justice part of its mission by identifying and addressing
disproportionately high and adverse human health or environmental effects of its programs, policies
and activities on minority and low-income populations.” The Presidential Executive Order built on
Title VI of the Civil Rights Act of 1964. Title VI prohibits discrimination on the basis of race, color, or
national origin. As a recipient of federal funding, the MPCA is required to comply with Title VI of the
Civil Rights Act.”
The MPCA developed a policy and strategy for environmental justice similar to that of the
U.S. Environmental Protection Agency. The MPCA’s environmental justice policy (Exhibit 40) states:
“The Minnesota Pollution Control Agency will, within its authority, strive for the fair treatment and
meaningful involvement of all people regardless of race, color, national origin, or income with
respect to the development, implementation, and enforcement of environmental laws, regulations,
and policies.
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Fair treatment means that no group of people should bear a disproportionate share of the negative
environmental consequences resulting from industrial, governmental, and commercial operations or
policies.
Meaningful involvement means that:
•
•
•
•

People have an opportunity to participate in decisions about activities that may affect their
environment and/or health.
The public’s contribution can influence the regulatory agency’s decision.
Their concerns will be considered in the decision making process.
The decision-makers seek out and facilitate the involvement of those potentially affected.

The above concept is embraced as the understanding of environmental justice by the MPCA.”
In 2013, the MPCA renewed its commitment to environmental justice and added an environmental
justice goal and objectives in the MPCA’s strategic plan (https://www.pca.state.mn.us/aboutmpca/mpca-strategic-plan).
Pollution does not have a disproportionate negative impact on any group of people.
Objectives:
•
•

Develop and implement program strategies to identify and address environmental justice
concerns.
Identify and enhance opportunities for all Minnesotans to provide meaningful input into
MPCA environmental decision-making.

The MPCA has considered both aspects of the environmental justice policy: fair treatment and
meaningful involvement. The MPCA has considered how the impacts of the proposed rule revisions are
distributed across Minnesota and has worked to engage all Minnesotans in this effort regarding the
protection of the wild rice beneficial use.

B. Equity analysis
The MPCA strives to consider how proposed rules may affect low-income populations and communities
that have a high proportion of people of color. In addition, the MPCA is aware that the protection of
wild rice is of extraordinary importance to Native American communities, both from an economic and
cultural/spiritual perspective.
The MPCA’s environmental justice goal is to look at whether implementing proposed rules will create a
disproportionate impact or worsen any existing areas of disproportionate impact (disproportionate
impacts occur when environmental burdens and resulting human health effects are unequally
distributed among the population). The MPCA may also consider whether a rulemaking has a chance to
reduce an existing disproportionate impact. The MPCA also considers the distribution of the economic
costs or consequences of a proposed rule, and whether those costs are disproportionately borne by lowincome populations and communities of color. Examining a proposed rule from the perspective of fair
treatment is difficult, and requires first examining whether there is an existing disproportionate impact.
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An aspect of wild rice that affects the review of potential disproportionate impact is its singular
importance to the Ojibwe and Dakota people. No other natural or environmental resource in Minnesota
is so central to the heritage of a group of people; and the generally marginalized status of native culture
makes this even more critical. Wild rice is certainly of economic importance to native harvesters and
valued as a source of food, but it is also a very important spiritual component of native culture. As an
example, as stated in Wild Rice and the Ojibway People (Vennum, 1988), “Wild rice, called manoomin in
the Ojibway language, once played a central role in tribal life. It was endowed with spiritual attributes,
and its discovery was recounted in legends. It was used ceremonially as well as for food, and its harvest
promoted social interaction in late summer each year. Consequently, many Ojibway view the commercial
exploitation of this resource by non-Indians as an ultimate desecration.” (pg.1)
When the MPCA published a Request for Comments, it received comments that highlighted the specific
cultural importance of wild rice to the Native American communities.
•

“For native people in our region it is considered necessary to their traditional diet but also next to
sacred.”

•

“We need to do everything we can to protect wild rice. It’s not just a ‘food.’ It is also a sacred
commodity.”

•

“Indigenous elders instruct us to honor the spirit of water or manoomin the food that grows on
water disappears. Without clean water all lifeways sicken and die.”

•

“The MPCA proposal…robs wild rice of its intrinsic value….”

This rulemaking attempts to acknowledge the cultural importance of wild rice while recognizing that the
rule focuses on a specific beneficial use (the grain) and pollutant (sulfate/sulfide), and not on all aspects
of wild rice. 17
In particular, the cultural and spiritual importance of rice could be seen as making any diminishment of
rice an impact that disproportionately falls upon Native American communities. Several Minnesota
tribes feel that such a disproportionate impact does exist. A letter to the MPCA from the leaders of the
Minnesota Chippewa Tribe (sent March 15, 2017), states that “dischargers have borne zero costs to
comply with the existing wild rice water quality standard, and Minnesota tribes (and any Minnesotan
that harvests or eats Minnesota wild rice) have lost undocumented thousands of acres of productive
wild rice waters.” This clearly demonstrates a belief that a disproportionate impact exists, where Native
communities are bearing the costs of the loss of wild rice. These costs may be in the loss of cultural
resources, or, especially where there is an intersection of Native and low-income communities, in the
loss of wild rice resources as a subsistence food.
The proposed amendments, which establish a sulfate standard and the clear identification of wild rice
waters, are protective of the Class 4D wild rice beneficial use and provide more accurate protection than
the current 10 mg/L sulfate standard. Therefore, the proposed standard will not have any negative

The MPCA remains committed working with tribes, state agencies and others on strategies to protect wild rice, both within
and outside of water quality standards rulemaking.

17

135

effect on the growth, harvesting, or sustainability of wild rice. It will not exacerbate any existing
disproportionate impacts or environmental justice concerns. Both the existing and the proposed sulfate
standard are admittedly narrow in scope relative to all the factors that may impact the wild rice
beneficial use. The MPCA does not have the scientific information or staff resources to develop and
propose additional Class 4D water quality standards at this time. However, the increased clarity
proposed by the MPCA is intended to improve implementation of the sulfide standard and therefore,
improve protection of wild rice waters.
Another perspective on disproportionate impact relates to the costs of sulfate treatment. Compared to
the existing 10 mg/L standard, the MPCA expects the proposed revisions to result in increased costs for
wastewater treatment for certain municipalities and industries and decreased costs for others. (A
discussion of the economic effects of the proposed revisions is provided in Part 10 of this SONAR.)
Although dischargers throughout the state may potentially be affected, a large number of the listed wild
rice waters are in northern Minnesota, meaning that there will be a greater potential for economic
impact in those areas.
Where dischargers need to make upgrades in order to meet the standard, there may be impacts. If the
dischargers are located in a low-income area, the costs of compliance may place an additional burden
on these communities. For example, municipal wastewater treatment facilities charge fees to all
households connected to them. If additional treatment is needed to meet the standard, there is likely to
be an increase in fees; in a lower income area, this additional payment may be more of an economic
hardship. Industrial dischargers do not charge fees, but a requirement to install new treatment may
impact their investment decisions. An industry may close or reduce production rather than invest in
treatment mechanisms that will meet the standard, resulting in lost jobs. This impact may be especially
significant in lower-income areas or areas where there are fewer employers. Variances are an important
mechanism to mitigate these impacts, as they explicitly consider these kinds of adverse economic
effects in determining whether or when a facility must meet a WQBEL.
There is likely to be concern that variances will allow for greater sulfate discharge in certain areas, which
may be environmental justice areas. While this is possible, that concern exists for the existing 10 mg/L
standard as well – so it is not changed by the proposed rule revisions. A more tailored standard is likely
to result in fewer variance requests than expected with the implementation of the existing 10 mg/L
standard.
Figure 7 shows certain demographics relative to the proposed revisions, in order to provide information
as to whether the proposed revisions have the potential to affect areas that have populations that are
predominantly low-income, people of color, or both; the map also shows tribal lands. As part of its
environmental justice program, the MPCA has established screening criteria based on population
characteristics, to determine if an area is one that may be experiencing disproportionate pollution
impacts and with a higher concentration of people who may be the most vulnerable to that pollution.
The MPCA used the screening criteria to help determine if a rule is likely to have an impact on areas that
meet the screening criteria. The MPCA based its screening criteria on census tracts where the
population is:
•

50% or more people of color; or
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•

40% or more of the population has a household income less than 185% of the federal poverty
level.

The MPCA reviewed the proposed list of wild rice waters and determined that approximately 135
dischargers (industrial and municipal) will discharge within 25 miles of an identified wild rice water. 18
The MPCA then determined whether any of these dischargers are located in or near census tracts that
meet the screening criteria described above. Based on the review, the MPCA identified several
municipal and industrial dischargers that may be affected by the proposed sulfate standard in census
tracts that may meet the screening criteria. 19 The information in Figure 7 does not provide evidence of a
potential disproportionate impact or lack of meaningful participation. . It only identifies that possibility
and indicates where the MPCA should pay particular attention. The following qualifiers should be
considered in viewing the information in Figure 7.
•

The fact that a discharger is within 25 miles of a wild rice water does not mean that the
proposed revisions will result in additional treatment costs for that WWTP or economic burden
to the surrounding community. Determining costs, and especially costs to the surrounding
community, will depend on the calculation of the sulfate standard, the determination of effluent
limits and permit conditions, and a number of other variables that cannot be determined until
the MPCA adopts and implements the proposed revisions. Part 10 of this Statement (Regulatory
Analysis) provides a more complete discussion of economic impact and the variables associated
with costs.

•

The location of a potentially affected WWTP in a census tract identified as being low-income or
predominantly people of color does not indicate an environmental justice issue. For example,
the residents of a census tract identified as low income may be served by individual sewage
treatment systems that will not be affected by changes in the municipal WWTP. Another
example is if an identified WWTP is an industrial discharger and the costs to that industry may
have no negative effect on the residents in the immediate area.

The analysis shows that in the areas that meet the criteria of having more than 40% of the residents
with an income below 185% of the poverty level (blue-shaded), there are two potentially affected
dischargers, one in northern Minnesota and one in the Twin Cities area. The number of potentially
affected dischargers located in areas where there is a possibility that the median level meets the 40%
poverty level (pink-shaded) is greater. In those areas, the proposed standards may affect 37 dischargers.
In the tracts where more than 50% of the residents are people of color, 39 dischargers may be

18

A discussion of how the MPCA made this determination is provided in Attachment 4

The margins of error on the census tract data sometimes mean that the MPCA cannot make a definitive determination of
whether or not a given census tract meets the screening criteria. For instance, a census tract may be listed as one where 42% of
the population has a household income less than 185% of the federal poverty level. Because income is estimated using surveys,
there is a margin of error on the 42% estimate. If, for example, the margin of error is 4%, the true percentage of the population
with a household income less than 185% of the federal poverty level could be between 38% (in which case the tract would not
meet the screening criteria) or 46% (which does meet the screening criteria). This margin of error is why so many tracts are
listed as possibly meeting the criteria.
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potentially affected. Because high-poverty areas and areas populated by people of color often overlap,
most of these potentially affected dischargers are the same.
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Figure 7 Demographic review relative to the proposed revisions
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C. Meaningful involvement
In order to meet the directive to strive for “meaningful involvement,” the MPCA works to seek out and
facilitate the involvement of those potentially affected by a proposed rule, particularly those
populations that have historically not been as engaged in the public process.
According to the MPCA’s Environmental Justice Policy, “Meaningful involvement means that:
•

People have an opportunity to participate in decisions about activities that may affect their
environment and/or health.

•

The public’s contribution can influence the regulatory agency’s decision.

•

Their concerns will be considered in the decision making process.

•

The decision-makers seek out and facilitate the involvement of those potentially affected.”

As noted in Part 8 (Public Participation), the MPCA has conducted extensive outreach work during the
development of the proposed revisions. This outreach resulted in substantial feedback to the MPCA;
some of the feedback resulted in changes to the proposed rule. Although the MPCA did not agree with
all the input received, all of it was carefully considered.
The MPCA conducted much of this outreach effort and stakeholder work on a broad basis without
specific focus on environmental justice. The MPCA continues to work to develop effective tools and
methods to reach out to new stakeholders and communities – particularly low-income populations,
Native Americans, non-English speakers, and communities of color. For this rulemaking, the MPCA
specifically sought to engage Native American communities because of the value of wild rice to those
communities. The MPCA did not conduct outreach activities specifically focused on low-income
populations, non-English speakers, or communities of color because of the uncertainty regarding which
communities will be affected by the proposed revisions. As discussed above, the MPCA will not know
what communities will be affected or to what extent the effect will be felt by communities of color, nonEnglish speaking, or low-income communities until the sulfate standard is calculated and implemented.
In the discussion of the MPCA’s additional notice plan for when the rules are proposed (Part 8.B), the
MPCA discusses its intent to provide special notice and encourage meaningful involvement to all
communities potentially affected by environmental justice concerns.
The MPCA routinely engages Minnesota’s tribal communities in all rulemaking that affects water quality.
For this rulemaking, the MPCA conducted extensive pre-rulemaking outreach to tribal staff and
leadership to obtain their input and encourage them to register to receive ongoing communication
about the rule development and opportunities to comment. The MPCA regularly included tribal
representatives in discussions of the issues, starting when the MPCA was still in the research phase of
rulemaking, through the development of the TSD and the rules as proposed. The MPCA’s efforts to
encourage meaningful involvement by tribal government included:
1. Formal Consultations.
Since the MPCA began working on the wild rice sulfate standard in 2011, four tribal consultations
between the MPCA and Tribes have been held. The MPCA formally invites Tribal chairs to participate in a
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consultation through a letter from the MPCA Commissioner’s office, from either Assistant Commissioner
and Tribal Liaison David Thornton or MPCA Commissioner John Stine. Tribes review the MPCA’s notes
following the consultations.
Consultations
March 7, 2011
Location: MPCA Duluth Regional Office
Topic: Definition of Wild rice waters and Wild Rice Sulfate Toxicity Proposals
March 12, 2012
Location: Fond du Lac Resource Management Office
Topic: Water used for Production of Wild Rice
August 26, 2015
Location: Fond du Lac Reservation and EPA lab in Duluth
Topic: Protecting Wild Rice from Excess Sulfate
January 31, 2017
Location: EPA Lab in Duluth
Topic: MPCA’s proposed revisions.
2. Tribal representation on the MPCA’s Wild Rice Advisory Committee.
The MPCA formed a Wild Rice Advisory Committee in fall 2011, which included representation from
tribes. Nancy Schuldt, water projects coordinator from the Fond du Lac Tribe, and Darren Vogt from the
1854 Treaty Authority have served as members of the Wild Rice Advisory Committee since 2011. The
committee was set up to provide input to the commissioner on the protocol for scientific research,
research results and any rulemaking on wild rice.
3. Meetings and technical calls with tribal environmental department staff following release of
MPCA proposal March 26, 2015.
Following an initial discussion of the MPCA proposal with tribal environmental staff on March 26, 2015,
the MPCA held several calls to take questions and hear concerns about the MPCA’s proposal. As a result
of these communications, MPCA re-analyzed data from the studies including the survey data related to
wild rice presence to sulfide in the sediment, the field survey data that related sulfate to sulfide as well
as the basic assumptions relating sulfate to wild rice.
March 26, 2015 — Initial discussion of MPCA proposal with environmental staff from tribes, Grand
Casino Hinckley.
May 27, 2015 — Tribal technical conference call.
June 29, 2015 — Tribal technical call.
August 12, 2015 — Tribal technical call.
March 2, 2016 — Tribal technical call to discuss MPCA wild rice water determination procedure.
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July 19, 2016 — Tribal technical call to discuss the pending release of the draft TSD.
August 12, 2016 — Tribal technical call to discuss the draft TSD .
4. Ongoing communication via email and phone.
In addition to the meetings and communications mentioned above, MPCA staff and leaders have held
numerous phone conversations with tribal staff and email communications with tribal contacts during
the evaluation of the wild rice sulfate standard.
The MPCA recognizes that the affected and interested Native Americans are not always associated with
tribal government and may live inside or outside recognized tribal boundaries. The MPCA has sought
advice from members of our Environmental Justice Advisory Group on how to provide notice from these
parties so that they can participate in the formal rulemaking process.
The MPCA provides a GovDelivery topics list for environmental justice and registrants to that
Environmental Justice list include non-affiliated Native Americans and groups who represent them. The
MPCA sent a GovDelivery notice on November 19, 2015 to 848 people on the MPCA’s environmental
justice GovDelivery list to notify them of the wild rice rulemaking and to encourage them to register to
receive future notices through the GovDelivery list that is specifically for the wild rice rulemaking.
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Statutorily Required Regulatory Analysis
Several Minnesota statutes require agencies to address certain topics in the Statement of Need and
Reasonableness. The discussion in this Part addresses each of the requirements of Minnesota statutes
and law as they specifically relate to the proposed revisions. Together, several of these statutory
requirements comprise a regulatory analysis of the economic effect of the proposed revisions.

Comparison of the existing and proposed revised standard
The proposed revisions are needed to provide a more accurate level of protection and more effective
implementation than the current wild rice sulfate standard. Simply stated, the MPCA considers that the
proposed revisions will be a more effective and efficient means of protecting wild rice waters from the
effects of sulfate.
Sulfate, through its transformation to sulfide, has an impact on wild rice growth and health. However,
sulfate is not the only factor that does so; water clarity, water level, and many other factors affect wild
rice presence and health. The MPCA’s wild rice sulfate standard generally – and these rule revisions
specifically – only have an impact on wild rice where it grows in water bodies that are impacted by
sulfate discharges.
With this limitation in mind, the proposed revisions should encourage the re-establishment of wild rice
to waters impacted by sulfate where the 10 mg/L standard was under-protective. Where the 10 mg/L
standard was over-protective, the rule revision will reduce the cost of treatment for dischargers.
However, since numeric standards have not yet been calculated, the MPCA cannot today quantify how
many wild rice waters need a standard more stringent than the existing 10 mg/L, and how many can
tolerate a less stringent sulfate standard and still protect the beneficial use.
Because the number of dischargers who must meet a different limit (either more or less stringent) is not
known, it is difficult to quantify the change in environmental costs or benefits based on this rule
revision. Although the MPCA expects that a more accurate and effective standard would be reflected in
increased wild rice yields and generally improved environmental quality in specific areas, it is similarly
difficult to quantify the economics of those benefits. In Section E below (Discussion of the probable
costs of not adopting the proposed revisions), the MPCA discusses the value of wild rice and the
expected benefits to people who value wild rice resulting from the proposed revisions. However, this
analysis does not quantify the potential positive economic effects of the proposed revisions that may
result from additional protection from wild rice losses, increased property values, or environmental
benefits.
There are two parts to the proposed revisions. As described above, the revisions replace the 10 mg/L
sulfate standard with an equation-based standard or alternate, which results in allowable sulfate levels
tailored to water body conditions that affect how efficiently sulfate is converted to sulfide. The second
major revision is the replacement of the existing vague reference to “water used for the production of
wild rice” with a specific list of water bodies where the beneficial use is an existing use (or has been).
One benefit is having a stable regulatory environment so that dischargers know whether or not they are
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subject to the sulfate standard protecting wild rice. As noted above, how many dischargers will be
required to install additional treatment is unknown until the actual sulfate standard is calculated,
reasonable potential is determined, and options such as source reduction and variances are considered.
This fact limits the MPCA’s analysis.

Statutory Mandates of 14.131
The MPCA’s regulatory analysis is arranged to address the following statutory mandates of Minn. Stat. §
14.131.
A. Classes of persons who probably will be affected by the proposed rules
B. Probable costs to the MPCA and to any other agency and any anticipated effect on state
revenues
C. Assessment of alternative methods for achieving the purpose of the proposed rules, including
those that may be less costly or less intrusive.
D. Probable costs of complying with the proposed rules
E. Probable costs of not adopting the proposed rules
F. Assessment of the differences between the proposed rules and corresponding federal
requirements and rules in states bordering Minnesota and states within EPA Region V
G. Assessment of cumulative effect
H. Performance based standards

Overview – Comparing the proposed revisions to existing rules
The goal of the regulatory analysis is to describe the impacts of the proposed rule revisions – in terms of
what will change and the costs and benefits of those changes. In order to describe the changes, it is
important to understand both existing rules and the proposed changes.
As described throughout this Statement, Minnesota currently has a rule designed to protect the wild
rice beneficial use from the adverse impacts of sulfate. In order to protect that use, a standard of 10
mg/L sulfate applies to water used for production of wild rice during periods when the rice may be
susceptible to damage by high sulfate levels. This existing rule is the baseline. This regulatory analysis
compares the changes expected from the proposed revisions to the baseline of the existing rule.
There are two parts to the proposed revisions. First, the revisions replace the 10 mg/L sulfate standard
with an equation-based standard, which results in the allowable sulfate levels varying by water body.
Second, the proposed revisions also provide clarity by specifically identifying the water bodies where the
beneficial use has been demonstrated and therefore, where the standard applies. In general, it is much
easier for this analysis to describe the impacts of the proposed revision where the proposal affects the
allowable amount of sulfate in the water. It is much more difficult to describe the changes that result
from clarifying where the beneficial use exists. For that aspect of this analysis, the MPCA must compare
the effects of the proposed lists of wild rice waters with the current system of case-by-case
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identification of waters where the standard applies. This regulatory analysis will compare the impacts of
both parts of the proposed revisions to the effect of the MPCA implementing the existing standard.

A. Classes of persons who probably will be affected by the proposed rule
revisions
The MPCA is required to provide “A description of the classes of persons who probably will be affected
by the proposed rule, including classes that will bear the costs of the proposed rule and classes that will
benefit from the proposed rule. Minn. Stat. § 14.131 (1)”
This regulatory analysis focuses on two major classes. The first is regulated (permitted) facilities that
discharge wastewater to a water body subject to the water quality standard. When the revised standard
is adopted, the MPCA must determine if the discharges from these facilities are likely to cause or
contribute to the standard being exceeded. If so, the facilities will receive effluent limits in their permit
to control discharge of the pollutant and may need to install equipment to reduce pollution. The
proposed revisions may impose costs on this class. The MPCA would likely include a schedule of
compliance in any permit requiring installation of new treatment systems as the result of the new
standard being applied.
The second affected class is the people that want to enjoy the beneficial use that the water quality
standards protect – whether fishing, swimming, boating or harvesting wild rice. If the proposed standard
results in cleaner water and more opportunities to enjoy the use, then those people are a class that will
benefit. This benefit will be dependent on implementation of the standard, so may not be seen for a
number of years, as data to implement the standard is gathered and new limits are imposed and
treatment systems designed, funded, and implemented.
In the discussion that follows, the MPCA will provide a general discussion of the classes that are likely to
be affected by the proposed revisions.

Classes of persons who will bear costs
Wastewater treatment plant dischargers.
Water quality standards set the conditions that are necessary to ensure that beneficial uses (fishing,
swimming, agriculture, etc.) are maintained. A key mechanism in meeting water quality standards is the
imposition of effluent limits – limits to the amount of pollution that a permitted facility can discharge to
a specific surface water. In Minnesota, these limits are applied through NPDES/SDS permits, which are
reviewed and re-issued every five years. Any facility that discharges to a water where standards apply is
likely to be affected by a change in water quality standards.
After adopting a water quality standard, the MPCA goes through the implementation (i.e. permitting)
process, which is where the standard affects individual facilities. In the case of this wild rice sulfate
standard, this implementation process will begin with data collection. As noted in Part 6.G, the data
required will be sediment data to calculate the sulfate standard (or porewater sulfide data to establish
an alternate standard), surface water sulfate data, and effluent sulfate data. The MPCA plans to collect
the sediment data over time, largely in conjunction with its regular ten-year cycle of intensive watershed
monitoring, focusing first on wild rice waters that are most likely to be impacted by high levels of
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sulfate. The exception would be that where a new or expanded discharge is proposed, the proposer may
be required to collect the sediment data following the procedures proposed to be incorporated into the
rule.
The first impact to facilities is likely to be the need to gather sulfate effluent data. Some facilities may
already be collecting this data. Those that are not will likely have a requirement to monitor their effluent
for sulfate added for their first five-year permit reissued after the rule is adopted.
The next impact to facilities will come through an effluent limit review. The effluent limit review involves
analysis of a number of site-specific variables to determine whether a permit limit must be applied to
any given facility to ensure that the facility does not cause or contribute to an exceedance of the
standard. These variables include the specifics of the facility and the receiving water (including the level
of the pollutant). The effluent limit review identifies whether a discharger has the potential to cause or
contribute to an exceedance of the water quality standard. (see Part 10.G.1 for more information about
effluent limits). In order to complete the effluent limit review, there must be a numeric sulfate standard
specified for at least one wild rice water impacted by the facility’s discharge. For facilities that already
have information on sulfate in their effluent, the effluent limit review is more likely to happen in their
first five-year permit reissued after the rule is adopted; for facilities that have to add effluent
monitoring, the effluent limit review will likely happen in the second five-year permit term or later after
the rule is adopted.
If a discharger has the reasonable potential to cause or contribute to an exceedance of the standard, the
MPCA develops a water-quality-based effluent limit (WQBEL) applicable to the WWTP. In addition to the
standard, the factors in developing a WQBEL include:
•

The distance between the discharge and the affected water;

•

The volume and concentration of the relevant pollutant in the effluent;

•

The percent pollutant contribution to an affected water from an upstream discharge;

•

The flow of the receiving water; and

•

The effect of additional WWTPs upstream of the affected water.

Ultimately, the WQBEL and any treatment needed to meet the WQBEL are the key drivers of the costs of
complying with a water quality standard.
Therefore, permitted facilities that discharge pollution are the classes of persons potentially affected by
the proposed revisions to the wild rice sulfate standard. Any facility that discharges sulfate either
directly to a wild rice water or upstream of a wild rice water may potentially be affected by the
proposed revisions. The main types of facilities with sulfate-containing discharges are municipal and
industrial WWTPs. 20

A few of the identified dischargers are not wastewater treatment plants but are water treatment plants. A water treatment
plant is usually a municipally operated facility that, because it is only treating clean water to remove certain substances, has a

20
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The distance from the discharge point to the wild rice water will be a significant parameter in setting the
WQBEL, and is the parameter most conducive to the level of general analysis that can reasonably be
included here. Although it is only an approximation and by no means definitive of the potentially
impacted permittees, identifying the WWTPs within a specified distance of a wild rice water is a
reasonable way to characterize the universe of affected dischargers.
In Attachment 4 the MPCA describes an analysis conducted based on 2015 NPDES/SDS permit
information. 21 In that analysis of both municipal and industrial dischargers, the MPCA found that an
estimated 745 discharge stations are upstream of at least one proposed wild rice water (note: because
several WWTPs have multiple stations discharging to different waters, the actual number of potentially
affected WWTPs is less than 745). The distance from discharge stations to the nearest proposed wild
rice water ranges from less than one mile to 413 river miles. It is important to note that the number of
potentially affected facilities is larger than the number of facilities that the MPCA actually expects to be
affected. Several factors will affect a facility’s potential to impact a wild rice water and those factors
cannot be determined in advance of establishing the numeric sulfate standard and evaluating the
specific circumstances associated with each discharge and each wild rice water.
However, for purposes of examining the effect on wastewater dischargers, the MPCA made some
assumptions in its analysis of the potentially affected dischargers. After reviewing the list of potentially
affected dischargers, the MPCA determined that there were logical points where the assumption of
effect was evident. The first natural break point in the data is at 60 miles - approximately half (43% or
319) of the discharge stations are within 60 miles of a proposed wild rice water. The next natural break
point is at 25 miles, which includes approximately 18% of the 745 discharge points. Half of these 135 are
municipal dischargers and half are industrial dischargers. For purposes of this regulatory analysis, these
facilities within 25 miles of a wild rice water were considered to be the most likely to be affected to the
extent that they will need an effluent limit review, and may bear costs depending on the result of that
review and the treatment that would be needed to meet a limit. Attachment 5 identifies the potentially
affected dischargers. It is important to note that this list of potentially affected dischargers is very
preliminary and subject to change depending on a number of factors. However, Attachment 5 provides
an approximation of the dischargers that the proposed revisions may affect. 22
The fact that a WWTP is within a certain distance of a wild rice water does not provide any information
regarding the specific effect (or costs) of the proposed revisions on these dischargers. It also does not
provide information about when costs may be incurred. The timing of imposing a sulfate effluent limit
on an existing facility will depend on the availability of data, including the sulfate levels of the facility’s

much less complex discharge than a wastewater treatment plant. However, for purposes of this discussion, the terms
“discharger” and wastewater treatment plants” will apply to both types of facilities.
The estimates provided in this discussion are based on the MPCA’s 2015 permit data and potential wild- rice waters that the
MPCA had identified as of November 1, 2016. Changes that occurred since that time may affect the estimates provided here.

21

Wastewater treatment plants discharging farther than 25 miles from a wild rice water may also be subject to an effluent limit
review; 25 miles is not a definitive predictor for impact, merely a useful pointer to the facilities most likely to be impacted.

22
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effluent and the analyses needed to calculate the numeric sulfate standard in the downstream wild rice
water(s).
As mentioned previously, many factors will influence the actual effect and related costs of the proposed
revisions. Compared to the existing standard, the proposed revisions might result in costs (if more
treatment is needed than would be needed to meet the 10 mg/L standard) or in cost savings (if less or
no treatment is needed compared to what would be necessary to meet the 10 mg/L standard).
Users of wastewater treatment facilities and industrial customers.
If, as a result of the process just described, a discharger needs to install new treatment equipment or
technologies to comply with any proposed water quality standard revision, the affected discharger is
likely to pass along the costs of such treatment. Municipal wastewater treatment facilities are likely to
pass the costs of new treatment on to their system users, including residential, commercial, and
industrial customers. Although many factors – including wastewater funding structure, the volume and
composition of discharges, the design, size and age of the WWTP – determine wastewater treatment
user fees, it is reasonable to assume that users of any treatment system will incur costs where new and
additional treatment is required.
Industrial wastewater treatment facilities that must install new treatment equipment are also likely to
pass on those costs. The class of individuals and businesses affected by these costs is extremely broad
and diverse, and includes potential indirect impacts. If an industrial discharger is required to spend
money to treat their wastewater, it will likely pass those costs on to the purchasers of their product
where the market will support the increased costs. Where the market will not support the increased
cost, the cost will need to be absorbed and may reduce profits. Either passing on or absorbing that cost
might make the industry less competitive in the marketplace, leading to negative effects on
shareholders or employees. A company might choose to stop operations rather than invest in the
treatment technology needed to meet a revised standard.
Taconite/iron-ore mines and related facilities discharge sulfate. Employment is a particularly key issue
around taconite mining and the economy of Minnesota’s Iron Range. The market for iron ore, like that
of many global commodities, has been extremely cyclical. A large number of factors affect the price of
iron and, therefore, the profitability of the taconite mines. At times, temporary closures have caused
large layoffs at the facilities. These factors affect the economy of the towns surrounding the taconite
mines and processing plants. It would be very difficult to discern the economic impact of this one
environmental regulation among all the other global factors affecting the iron mines and the steel
industries. Nevertheless, there is the potential for costs incurred by any business to affect shareholders,
employees, purchasers of the product, and local communities. These indirect consequences and their
multiplier effects may be as minor as a small increase in the price of the product, or may be as extensive
as the consequences to an entire community when a company ceases operations.
As noted previously, adopting the standard is only the first step in what will be a multi-year process of
implementing it through the MPCA’s water assessment cycle and permit review. Obtaining sediment
data, calculating the standard, establishing effluent limits, reissuing permits, and all the activities
associated with permit reissuance will require many years.
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Second, the CWA and Minnesota rules include provisions that allow variances to be granted from a
water quality standard or WQBEL where the compliance with the standard or limit would be
technologically infeasible or the costs make it economically infeasible. State and federal requirements
also provide a phase-in period to achieve compliance with a standard where design, construction or
operational changes need to occur to meet the standard. This provision, called a schedule of
compliance, may also factor in the time needed to secure the financing needed to make the necessary
changes to the wastewater treatment facility. If a variance can be justified due to substantial and
widespread social and economic impacts of meeting a standard or limit, this may mitigate costs or push
them into the future. Section D of this discussion (Probable Costs of Complying) provides a more
complete discussion of the expected costs of compliance and the options, such as variances, that may
mitigate those costs.

Classes of persons who will benefit
In the broadest sense, the people who benefit from any proposed water quality standard rule are those
who have an interest in or who rely on the quality of Minnesota’s waters and the biological communities
those waters support. This extensive and significant class includes any person who uses Minnesota
waters for any of the following purposes: drinking water; recreation such as swimming, fishing, and
boating; commerce; scientific, educational, or cultural purposes; and general aesthetic enjoyment. It
may also include those who simply value knowing that there is clean water, or that certain kinds of
aquatic life exist.
Minnesota’s sulfate standard exists to protect the use of wild rice grains as a food for wildlife and
humans. The standard may provide specific benefits to any person who harvests wild rice and uses it as
food or who harvests wildlife that use wild rice as food. Wild rice has an important cultural and spiritual
value for Ojibwe and Dakota Tribes. The value placed on wild rice for this reason is inestimable and
cannot be overstated.
The preservation of the state’s water quality is a benefit to not only those who actively use Minnesota’s
surface waters, but also those who place a value on the existence of clean water and aquatic life
(including wild rice) even where they do not actively use it. In addition, the preservation of water quality
is important to future generations.
The following classes benefit from a standard that is protective of wild rice waters.
•

Those for whom wild rice represents a cultural or spiritual value. Many Native Americans,
especially members of the Ojibwe and Dakota Tribes, consider wild rice to be a very important
aspect of their culture and religion. Wild rice is sacred to some Native Americans. Tribal rights to
harvest wild rice are enshrined in treaties. Harvesting, preparing, sharing, and selling wild rice is
an important cultural, spiritual, and social activity to Native American Minnesotans.

•

Those who harvest wild rice for personal use or sale and persons who operate businesses that
benefit from harvesting. Wild rice is Minnesota’s state grain. Many individuals harvest wild rice,
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either for personal consumption or for sale. 23 Transactions and activities associated with the
wild rice harvest benefit individuals and local economies. Some tribal members have shared
stories about how money from ricing paid for each year’s school supplies. Many people place a
high value on wild rice as food, especially for its availability, flavor, and health benefits. For
persons who have limited incomes or a cultural connection, wild rice can be an important
subsistence food.
•

Those who hunt or who operate businesses that depend on hunting or wildlife based tourism.
Wild rice is an important food source for wildlife, especially migratory waterfowl. People who
hunt waterfowl or who are engaged in bird watching or other wildlife-related activities will
benefit from effective protection of wild rice as a food source for wildlife, as will those who
economically benefit from tourism and hunting activities.

•

Those who derive a value from ecosystem services. Ecosystem services are all the goods and
services produced by ecosystems that people value, regardless of whether those goods are
marketed. Wild rice occupies a significant place in the ecology of Minnesota lakes, rivers and
wetlands, and provides various ecosystem services that include marketable value, sustenance,
recreational value, cultural and spiritual value, and more. Protecting wild rice as a food source
for wildlife and humans also helps protect the ecosystem services wild rice waters provide.
These ecosystem services are important not only to individuals but to the state economy as a
whole.

Some of these benefiting groups overlap and the magnitude of the value to each of these groups and to
individuals within each group will vary considerably. However, clearly there is a diverse suite of benefits
provided by wild rice waters in Minnesota and thus a diverse set of beneficiaries. Implementing a
standard that will aid in the protection of wild rice waters will thus add to the wellbeing of many
Minnesotans.
Within this context of very broad classes that includes all parties, present and future, who benefit from
protected wild rice waters, there are distinct groups who will see specific benefit from the proposed
revision to the wild rice sulfate standard. These are:
1) People who will benefit from revisions to the magnitude of the water quality standard (from 10
mg/L to the more accurate equation-based or alternate standard); and
2) People who will benefit from clarity around how and where the standard is applied, including a
clearer identification of wild rice waters.
People who will benefit from a water quality standard that is more accurate.
The existing 10 mg/L standard is generally protective of the wild rice beneficial use. However, the
proposed revisions provide a more accurate standard. As described elsewhere in this Statement and in
the TSD, it is sulfide created in the sediment porewater that adversely impacts wild rice. While sulfate in

In 2006, 1,625 permits to harvest were issued in Minnesota and approximately 700,000 lbs. of wild rice were harvested
(Exhibit 22 MDNR, 2008)
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the surface water contributes to the levels of sulfide, iron and carbon in the sediment of a particular
water body also impact sulfide levels. Therefore, a single sulfate value does not ensure that sulfide in
the sediment porewater remains below harmful levels. The proposed equation-based approach is more
accurate, reflecting the natural dynamics of the system, and therefore more able to ensure that sulfide
stays at levels that the wild rice can tolerate.
The value of this increased accuracy is seen in the fact that an equation-based approach results in fewer
times where the standard is inappropriate for the environmental conditions. That is, the standard
calculated from the equation results in both: 1) fewer times when an ambient sulfate concentration
exceeds the standard, but porewater sulfide is actually below the protective concentration; and 2) fewer
times when the ambient sulfate concentration is less than the standard, but the porewater sulfide is
actually above the protective concentration.
In a water body where ambient sulfate levels need to be less than 10 mg/L to ensure that sulfide
remains at a protective level (below 120 µg/L), the equation based standard is more protective of the
wild rice than the current standard. In these cases, the proposed revisions will result in better protection
of wild rice and provide a benefit to those who use and value wild rice.
In a water body where ambient sulfate levels can be higher than 10 mg/L while ensuring that sulfide
remains at a protective level, the equation-based standard fully protects the rice while potentially
reducing treatment costs. Some municipal or industrial dischargers (particularly new or expanding
dischargers) may be able to operate a lower level of sulfate treatment, thereby deriving a direct benefit
from the proposed revisions by not paying for a level of wastewater treatment that is over-protective of
wild rice, or needing to apply for and justify a variance request. Because the equation-based standard
continues to be protective, this benefit is not offset by a cost to wild rice.
The rule also proposes an alternate standard that can be used in cases where the equation is not
appropriate. The alternate standard allows sulfate levels to be higher than calculated by the equation if
the sulfide is at a protective level. As with the above scenario, this alternate standard fully protects the
rice (by ensuring that sulfide does not get too high) while reducing potential treatment costs. Treatment
costs are not limited to monetary cost. Treatment also involves costs in terms of energy use and the
generation of treatment by-products.
People who will benefit from clarity of how and where the standard applies
Many dischargers may derive benefits from the adoption of the proposed revisions in the form of the
benefit of regulatory certainty, prompt permit renewal, and protection from litigation. 24
The current regulatory status for dischargers of sulfate is complicated. In particular, the application of
the 10 mg/L sulfate standard to “water used for production of wild rice” has been difficult. The existing
standard does not:

In this context, “regulatory certainty” refers to the general ability of permittees to know and anticipate environmental
regulations and reasonably plan for compliance, not the specific MPCA effort related to nutrient removal at a wastewater
treatment plant.
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•

Provide a duration or averaging time for the standard, which has resulted in uncertainty as to
whether the standard must be met at all times or over some average period; or

•

Clearly explain the criteria for determining if a water is used for production of wild rice,
requiring regulatory decisions to be made on a case-by-case basis.

To some extent, this complexity and lack of clarity (particularly around waters used for production of
wild rice) has prevented the prompt issuance of new or renewed NPDES/SDS permits.
By providing more details about the standard and specifically identifying wild rice waters in rule, the
proposed revisions provide clarity about how and where the standard applies. This allows dischargers to
have more certainty as to whether their effluent may impact a wild rice water and whether they will
need to take actions because of the standard – from monitoring their effluent to undergoing an effluent
limit review to installing treatment.
Therefore, adopting the proposed revisions will establish a clearer standard and increase regulatory
certainty, a benefit to industrial and municipal dischargers. This certainty will speed the permitting
process and reduce MPCA permitting backlogs, reduce the risk of litigation, and allow existing facilities
to implement improvements and innovations that are currently stalled. The improved efficiency of
having a clearer, implementable standard will also benefit industries and taxpayers by allowing
permitted dischargers to more effectively obtain and update their permits.
Greater clarity about how and where the wild rice sulfate standard applies will also allow the
development of a clear process of assessing wild rice waters to determine attainment of the standard.
This is important both for assessment and identifying impaired waters and for developing point source
permit limits to ensure compliance with the standard. In this way, a clearer, more effective standard will
also benefit those concerned about the effective protection of wild rice waters, and the identification
and restoration of wild rice waters affected by elevated sulfate levels.

B. Probable costs to the MPCA and to any other agency and any anticipated
effect on state revenues
The MPCA is required to provide an analysis of “The probable costs to the agency and to any other
agency of the implementation and enforcement of the proposed rule and any anticipated effect on state
revenues. Minn. Stat. § 14.131 (2)”

What will be the costs to the MPCA?
The MPCA implements water quality standards primarily through permitting and assessment. The MPCA
will continue its activities relating to permit applications, variance requests, assessments, impaired
water identification, and compliance and enforcement – just using the revised standard instead of the
previous standard.
When the proposed rules are adopted, some of this ongoing work will change in ways that will affect the
MPCA’s costs. The MPCA will incur costs in the following areas:
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1) Updating the list of wild rice waters (data gathering and rulemaking);
2) Conducting sediment and surface water sampling and analysis;
3) Permit applications;
4) Variances; and
5) Possible litigation.
What is the expected cost to update the list of wild rice waters?
There are two aspects to the cost of updating the list of wild rice waters. The first is the cost of obtaining
the information necessary to identify a wild rice water. In this rulemaking, the MPCA is proposing to
identify approximately 1,300 waters as wild rice waters. Although the MPCA expects that this
rulemaking will identify most of the wild rice waters in Minnesota, it will likely be necessary to amend
the rule to add newly identified wild rice waters in the future. Future identification of wild rice waters
will be the result of new information. The MPCA will use the existing triennial standards review process
to seek information from outside sources and to share that information or information obtained
through the MPCA’s routine water assessment activities. The MPCA does not expect that adding a
review of wild rice waters to the triennial review or verifying the information provided from outside
sources will require significant staff effort beyond normal operations. MPCA staff will evaluate wild rice
presence as part of the MPCA’s existing water assessment program. The MPCA does not expect to incur
additional costs to obtain wild rice information.
The second area of MPCA cost will be the cost of rulemaking to update the list of wild rice waters. The
MPCA will need to conduct rulemaking to make any changes to the list of wild rice waters in Minn. R.
7050.0471. Because the MPCA routinely conducts rulemaking to revise the waters identified by specific
use class, the cost of future rulemaking cannot be solely attributed to the adoption of the proposed wild
rice revisions. However, the proposed revisions may increase the general need to conduct rulemaking to
keep the rules up-to-date. The cost of rulemaking varies depending on the level of controversy
associated with the rule. The MPCA expects that within the first three years after the adoption of the
proposed revisions, there will be a need for one additional rulemaking to amend the list of wild rice
waters and that the rulemaking will involve an adjudicated hearing process. The MPCA estimates it costs
$129,000 to adopt a rule through the hearing process. Although it is difficult to predict the controversy
around future rules, future amendments may not be controversial and may either be adopted without
the need for a hearing, making them less costly, or may be combined with other rulemaking projects at
no additional cost.
What is the expected cost to calculate the applicable sulfate standard?
In order to calculate the numeric sulfate standard, the MPCA or a permittee must characterize the
sediment of a wild rice water for TEFe and TOC. Several commenters have expressed concern that the
MPCA will be unable to implement the proposed revised standard because of the effort need to collect
sediment and the cost of the analysis necessary to calculate the numeric sulfate standard for each of
Minnesota’s wild rice waters.
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Analyses of the sediment of wild rice waters will be conducted as part of the permitting process for new
or expanding sources and the MPCA’s regular 10-year cycle of monitoring (the intensive watershed
monitoring program). The MPCA’s efforts to characterize wild rice waters and calculate the sulfate
standard will initially focus on wild rice waters associated with existing permitted dischargers. 25 Of the
1300 proposed wild rice waters, between 1,050 and 1,100 waters are not currently impacted by a
discharge. Therefore, the MPCA will begin by prioritizing 200 to 250 waters. During the existing process
of preparation for each year’s lake and stream monitoring, the MPCA will review how many wild rice
waters are in the watershed, and the resources to collect and sample sediment. Waters to be sampled, if
there are more than resources allow, will be prioritized based on factors such as the distance from
dischargers, type of discharger, and timeline for permit reissuance.
The MPCA has developed required methods for sampling and analyzing sediment to calculate a numeric
sulfate standard. The sediment collection methods describe the process for collecting the 25 required
sediment samples composited into five samples to be analyzed, within a wild rice water. These
procedures and the requirements of the analytical methods for carbon and iron are described in the
document Sampling and Analytical Methods for Wild Rice Waters, which is being incorporated by
reference in this rulemaking. The cost of sediment collection, particularly the time and effort needed to
collect the samples, will likely vary according to the size and complexity of the wild rice water. However,
the MPCA estimates that the total cost of conducting the sampling and analysis of a wild rice water to
be approximately $1,200 per wild rice water. The MPCA bases this estimate on laboratory services
conducted in 2016 for sediment samples collected by the MPCA. Cost of analysis of five samples for TOC
and TEFe was approximately $100 for each of five composite samples, totaling $500 per site; the
remaining amount is an estimate of labor costs.
The costs for porewater sampling and analysis to establish an alternate sulfate standard will be in a
similar range. The MPCA estimates that costs for travel and field personnel for porewater sampling will
also be approximately $700 per wild rice water and that the analysis of 10 porewater samples will cost
approximately $350.
The costs for establishing a site-specific standard will be highly variable. In addition to the cost of
sediment sampling, and possibly porewater sampling, there will be other costs unique to the situation. It
is likely that more extensive sampling and analysis will be needed and additional costs will be incurred to
determine the factors affecting the wild rice beneficial use in that water body.

For new or expanded discharges, the permittee will be responsible for the cost of characterizing sediment total extractable
iron and sediment total organic carbon.
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Table 11 Costs associated with calculating a sulfate standard

Type of Standard

Sampling Cost per
wild rice water
(estimated staff travel
and sampling time)

Cost of Analysis

Total

Equation-based
(sediment sampling)

$700

$500/analysis of 5
samples for TOC and
TEFe

$1,200

Alternate (porewater
sampling)

$700 (porewater
sampling)

$350 /analysis of 10
samples)

$2,250

Site-specific

Undetermined- will
include costs
associated with
sediment sampling,
porewater sampling
and other site-specific
determinations

-

(Initial $1,200 in
sediment
sampling/analysis
plus an additional
$1,050 for porewater
sampling/analysis)
costs as needed to
characterize the wild
rice water

What is the expected cost to review permit applications for discharges to a wild rice water?
Regardless of whether the MPCA adopts the proposed revisions, the MPCA must continue to conduct
reviews of permit applications to discharge to wild rice waters and will incur staff costs for those
reviews. The MPCA expects that the complexity of the proposed wild rice sulfate standard will increase
the amount of MPCA staff time needed to review some permit applications. However, the MPCA also
expects that the proposed revisions will decrease the MPCA’s permit review costs to some extent by
eliminating the current ambiguity associated with the characterization of the receiving waters to
determine if the wild rice sulfate standard applies. Determining whether a water is a “water used for
production of wild rice” has been a significant obstacle to efficiently applying the existing sulfate
standard, requiring time from multiple staff to make a determination. The MPCA does not anticipate the
proposed revisions will significantly increase or decrease the MPCA’s current administrative costs to
review permit applications.
What is the expected cost to process and administer requests for variances from the proposed revised
standard?
With any water quality standard, the MPCA may incur costs related to water quality variances. A water
quality variance is a temporary change in a state’s water quality standard or effluent limit, allowing a
particular discharger temporarily to deviate from meeting a water quality-based effluent limit. The
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MPCA incurs staff costs for the review of variance requests and the activities associated with
administering variances (e.g., EPA review and approval, mandated re-examination of the variance).
The MPCA expects that the adoption of a revised standard will prompt requests for a variance from the
standard, although it is difficult to predict how many, when they will be received, and the degree of
complexity of those requests. Although the process of implementing the adopted sulfate standard will
take several years, the MPCA expects that because the proposed rules more clearly identify wild rice
waters, the number of variance requests will accelerate over the next several years and will require the
MPCA to apply additional resources to its variance review process. However, as discussed above,
regardless of whether the MPCA adopts the proposed revisions, there will be costs to the MPCA to
review and administer variances. Implementing the current standard also involves costs that will be
mitigated by the adoption of the proposed rules. The MPCA already expends resources to conduct siteby-site determinations of whether waters are used for the production of wild rice and complete effluent
limits reviews. The MPCA does not expect that the costs associated with increased variance reviews will
exceed the costs associated with the complicated and time consuming process required to implement
the current rules.
The proposed revision to Minn. R. 7053.0406 describes how both public and private dischargers may
apply for a variance based on substantial and widespread economic and social impact. The proposal also
provides an exemption to municipalities from the fees charged to apply for such a variance. The MPCA
would normally charge a fee to any discharger for a variance review. In this case, specifically for
municipalities seeking variances from the wild rice sulfate standard and associated effluent limits, the
MPCA is proposing to waive the fee. This will result in a loss of revenue for the MPCA, although the
MPCA does not expect it to have a significant effect on its resources for the reasons provided in Part
6.G.5.
What may be the cost of litigation after adopting the proposed revisions?
Regardless of whether the MPCA adopts the propose revisions or maintains the existing standard, the
MPCA expects that litigation may result in significant costs to the MPCA for staff support and legal
services. If the proposed revisions are not adopted, the MPCA expects there could be permit-by-permit
challenges to whether a facility discharges to a water used for production of wild rice. Although there
may be legal challenges to permits issued under the revised standard, the MPCA expects that the
increased accuracy of the standard and clarity about where it applies will result in a net decrease in
litigation. Because of the high degree of uncertainty about future legal challenges and the variability in
the possible challenges to the proposed revisions, the MPCA does not believe it can accurately estimate
those potential costs.

What will be the costs to any other state agency?
Other state agencies incur costs to comply with water quality standards if they have permitted projects
or operations that need to comply with a standard. This may include operation of a facility with a
discharge that must meet the revised standard or discharge to an affected municipal WWTP that incurs
increased costs and recovers those costs from their customers. It may also include projects, such as road
construction, that need construction stormwater permits or 401 certifications that require compliance
with water quality standards.
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The Minnesota Department of Transportation (MnDOT) operates highway rest areas and the MDNR
operates campgrounds and fish hatcheries, all of which generate wastewater. Although the wastewater
treatment systems associated with these activities are often subsurface sewage treatment systems that
do not discharge, the MPCA has determined that eight MnDOT or MDNR facilities operate a WWTP that
discharges to a proposed wild rice water. Determining the costs to the state agencies that operate those
facilities will depend on whether:
•

The discharge would need to be treated to meet an effluent limit developed based on the wild
rice sulfate standard; or

•

The system would need to be redesigned to either have no discharge or to discharge to a water
other than a wild rice water.

The cost to a state agency in these situations will vary based on the treatment facility and receiving
water characteristics and may be incurred regardless of the adoption of the proposed rules. The MPCA
cannot make a reasonable estimate of possible costs without considering the site-specific factors.
It is also possible that MnDOT will conduct road construction in an area of high sulfate rock, which could
result in an increase in stormwater runoff of sulfate to any nearby wild rice waters. If any additional
permit conditions are required to protect those wild rice waters from elevated sulfate in runoff, MnDOT
could incur project costs. Again, the variability of potential project specifics makes it impossible for the
MPCA to make a reasonable estimate of possible costs.

What will be the effect on state revenue?
Water quality standards and changes to them may affect state revenue in several ways. The effects may
counterbalance each other — being both positive and negative — and they are difficult to predict or
quantify.
Effective water quality standards support clean water, sustainable wildlife, and many other social and
economic benefits. These valuable benefits can have a positive effect on state revenue. For instance,
improved water quality and wildlife habitat may increase tourism revenue as people travel to enjoy
clean water and see wildlife.
The proposed revisions are more accurately protective of wild rice. In particular, the proposed equationbased standard will protect some areas where a 10 mg/L sulfate standard is not sufficiently stringent to
be protective. Being more protective will increase the value provided by wild rice, which may include
state revenues. This may include tourism revenue as people travel to harvest rice or participate in
wildlife-based activities. It may also include sales taxes on the increased amount of marketed wild rice.
Therefore, if the proposed revisions are not adopted, these will be forgone benefits to state revenue.
Adoption of the proposed rule may adversely impact industrial growth or expansion. The proposed rules
will identify the location of wild rice waters and clarify where the standard applies. That degree of clarity
could potentially discourage new industry from locating in areas with wild rice waters. The addition of
treatment costs to meet a standard more stringent that the current standard could also prevent
business investment, if an industry does not want to locate in an area where they need to shoulder
some costs of sulfate treatment. If those industries choose not to locate within Minnesota, this could
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reduce income and subsequent state revenue from taxes. However, it is also possible that the calculated
sulfate standard will require less treatment than would be required to meet the existing 10 mg/L sulfate
standard. In the cases where there is not additional required treatment, the effect of the proposed
revisions may be reflected in additional investment in the facility and a beneficial effect on state and
local revenue.
Conversely, where the standard is more stringent than the existing standard or where the standard
explicitly applies in an area, the need to design new treatment systems and to install and operate those
systems could result in new income and new equipment purchases. This would increase income and
sales taxes. Overall, the revised standard will have some effect on state revenues, and may potentially
affect the distribution of state revenues, but it is difficult to say with certainty whether that effect will
be positive or negative.
Many stakeholder discussions and comments have expressed concerns that the revised sulfate standard
may have a negative economic effect on some municipalities and especially on the mining industry.
Sulfate is a difficult pollutant to treat for, and any need for treatment of sulfate is likely to result in high
costs. There are concerns that such high wastewater treatment costs, whether for municipal or
industrial purposes, would have a negative effect on local economies in general, and could affect the
state’s economy. These concerns about the implications of a sulfate standard exist regardless of
whether the existing 10 mg/L sulfate standard is revised. Whether the proposed revisions will alleviate
or exacerbate these concerns must be determined as the standard is applied to specific water bodies
and to specific dischargers under specific conditions. The CWA variance provisions, which are echoed in
Minnesota’s water quality standards rules and explicitly included in the revised sulfate standard, are
intended to provide relief for situations where implementing a standard would cause substantial and
widespread social and economic impacts.

C. Assessment of alternative methods for achieving the purpose of the
proposed rules, including those that may be less costly or less intrusive
The MPCA is required to provide “A determination of whether there are less costly methods or less
intrusive methods for achieving the purpose of the proposed rule. Minn. Stat. § 14.131 (3)” and “A
description of any alternative methods for achieving the purpose of the proposed rule that were seriously
considered by the agency and the reasons why they were rejected in favor of the proposed rule.
Minn. Stat. § 14.131 (4)”
The MPCA is addressing these statutory requirements in a combined discussion because of their
similarities.
The purpose of the proposed rules. Both of these statutory questions require a determination of how
alternatives will achieve the purpose of the rule. It is therefore important to establish the purpose of the
proposed revisions in order to discuss how that purpose relates to costs and then determine whether
less costly alternatives could achieve that purpose. The need for, or “purpose” of, the proposed
revisions is discussed in detail in Part 2 of this Statement. The purpose of water quality standards in
general is to describe the goals and acceptable conditions in Minnesota’s water resources. Water quality
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standards serve to protect waters so that they can maintain their beneficial use, whether that use is as
drinking water, aquatic life, irrigation, or other purposes. The specific purpose of the proposed revisions
is to identify wild rice waters and protect the wild rice beneficial use in those waters from the negative
effect of elevated sulfide through controlling sulfate. The proposed revisions do this by establishing the
means for determining a protective sulfate value.
However, the range of what is meant by “protect” could extend from standards so stringent that they
require water quality be restored to pre-settlement conditions, to standards so lenient that they only
protect wild rice from being entirely extirpated in Minnesota. The determination of whether there are
less costly or less intrusive methods depends on what level of protection is the goal. Making the
determination of what constitutes “protection” required the MPCA to make a number of policy
decisions.
The MPCA based the proposed revisions on two fundamental decisions. The first decision determined
what portion of the wild rice population the standard would protect. Would the standard protect 100%
or 1% of wild rice or some level in-between? The second decision determined what constituted a wild
rice water. How much wild rice must be present in a river, lake, or stream, or how must that wild rice
have been used, before the water body is considered a wild rice water protected by the standard? The
discussion of the general reasonableness of the proposed revisions provides extensive detail about how
the MPCA made each of these decisions and the MPCA’s justification for each of those decisions. To
summarize those discussions, the purpose of the proposed revisions is to:
1. Establish the protective level of sulfide and the equation for relating that value to a protective level of
sulfate in a wild rice water;
2. Identify waters that have an existing use as a wild rice water; and
3. Clarify how and where the standard applies.
Less costly or alternative ways to meet the purpose. For every alternative that provides a benefit to
some interest, there is a negative effect on some other interest. A less protective sulfate standard may
result in lower treatment costs for some dischargers, but by being less protective of wild rice, will be less
beneficial or costlier for the groups who value wild rice. Similarly, there are alternatives to how the
MPCA established what constitutes a wild rice water. An alternative that broadly defines all Minnesota
waters as wild rice waters may be considered a benefit by some but will be deemed overly conservative
by others. An alternative that applies to fewer waters may seem to leave many waters that could
potentially be a source of wild rice grain to wildlife and humans with insufficient protection. Although
there may be less costly or alternative ways to achieve a general goal of protecting wild rice, the MPCA
believes the proposed revisions reasonably and effectively balance costs and benefits.
Analysis of alternatives considered. The entire process of developing the proposed revisions involved
decisions regarding alternatives and a series of adjustments and refinement of ideas. Throughout the
process, the MPCA considered a number of specific alternatives. The following discussion identifies the
alternatives considered, but only provides a brief overview of the reasons the MPCA chose the
alternative it is proposing. The MPCA’s justification of the general reasonableness of the proposed
revisions provides a more complete discussion of why the MPCA selected the proposed alternatives. In
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some cases, that discussion of reasonableness overlaps or supplements the more general discussion of
alternatives provided in this Part.
A clear potential alternative is that of not changing Minnesota’s existing sulfate standard applicable to
water used for production of wild rice. In the discussion of the need for the proposed revisions, the
MPCA has described the issues associated with the existing standard. The alternative of not revising the
existing standard ignores the available scientific understanding of sulfate’s effect and perpetuates the
issues and complications of implementing the existing standard. In addition, the Legislature in 2011
specifically directed the MPCA to initiate a process to amend the existing rules related to wild rice.
Therefore, the MPCA did not seriously consider this alternative.
•

Alternatives considered regarding the sulfate standard. During the process of developing the
proposed revisions, the MPCA received a great deal of comment and advice from stakeholders
and interested parties and the MPCA considered a number of possible alternatives. The MPCA
considered all the suggestions and reviewed the cited research as it developed the proposed
standard. A number of commenters cited a particular research paper (the “Fort” or “Fort
Environmental Laboratory” study) as evidence supporting a lesser impact of sulfate on wild rice
and therefore suggested a higher sulfate standard. A discussion of the research and analysis of
alternative studies and how they were interpreted as a basis for a suggested standard is
provided in Chapter 1 of the TSD. A brief summary of the alternatives the MPCA considered
pursuing is provided below.
o

Alternative of a narrative standard. Commenters recommended the adoption of
narrative sulfate standard, or a broader narrative standard, for managing wild rice
waters and implementation of the narrative standard through management plans
administered by the MDNR. Although many factors influence the health of wild rice, this
alternative does not reflect the current scientific understanding of the effect of sulfate
and sulfide on wild rice. The MPCA also does not feel that a narrative standard can be
effectively implemented through permitting or assessment. A narrative standard would
not represent a significant improvement over the current standard with regard to when
and where wild rice requires protection, and would create regulatory uncertainty.
Additionally, a narrative standard will not meet EPA expectations that a standard be
either numeric or, if narrative, that numeric translators be established to allow
development of specific effluent limits.

o

Alternative of a different protective value. The MPCA received analysis from Ramboll
Environ and associated comments supporting a much higher protective sulfide value
than is being proposed by the MPCA, and related changes to the equation. The MPCA’s
review of that analysis, and its reasons for continuing to propose the sulfide value
included in this rulemaking, is provided in Chapter 1 of the TSD.

o

Alternative of a fixed standard. Commenters suggested that the MPCA either retain the
existing 10 mg/L sulfate standard or adopt a different numeric standard that is not an
equation. The MPCA based the current sulfate standard of 10 mg/L on the best
information available at the time of promulgation in 1973. It is not reasonable to ignore
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current scientific information correlating wild rice viability with sulfide resulting from
the interaction of sulfate with other compounds in the sediment. An equation-based
standard is a more reasonable alternative than a fixed standard because it is most
accurate and reflective of new scientific information. The equation-based standard,
addresses the environmental variability that explains why wild rice can be observed
growing in high-sulfate water. The most accurate fixed standard is still much less
accurate than the proposed equation-based standard.
Analysis of the MPCA-sponsored field data offers information as to the rates of false
positives and false negatives relative to the achieving the goal of keeping wild rice
porewater at a protective sulfide concentration. The minimum misclassification rate for
fixed standards is 32%, which occurs in the MPCA data at sulfate concentrations of 5, 10,
and 26 mg/L. A standard of 5 mg/L would be over-protective in that most (74%) of the
misclassifications would be false positives, requiring control where none is needed to
protect wild rice. Conversely, 26 mg/L would be under-protective because most (88%) of
the misclassifications would be false negatives, allowing sulfate concentrations that
produce porewater sulfide above the protective level. If the goal were simply balancing
rates of false positives and false negatives while minimizing the overall error rate, 10
mg/L would be the preferred fixed standard, because the rates are about equal in the
MPCA data set.
o

•

Alternative of an equation other than the proposed equation. The MPCA proposes to
adopt an equation based on the analysis of data collected in an extensive field study.
MPCA staff evaluated three different statistical tools to relate surface water sulfate to
porewater sulfide: (a) structural equation modeling (SEM), (b) MLR, and (c) MBLR. As
described in the TSD, (a) and (b) produced similar results but suffered from retransformation bias, which resulted in over-prediction of sulfide at low concentrations
and under-prediction at high concentrations. The MPCA used MBLR to develop the
proposed equation-based standard, since it does not suffer from re-transformation bias
and its accuracy (misclassification rate of 16 to 19%) is appreciably better than that of
SEM (26%). The MBLR is therefore the best option for an equation-based standard.

Alternative of adopting an interim standard to apply to wild rice waters where no equationbased sulfate value has been calculated. The MPCA considered adopting an interim standard
that would apply to wild rice waters until an equation-based sulfate value was determined.
Commenters identified a concern that it would take the MPCA many years to calculate a
standard for the 1,300 wild rice waters identified in this rulemaking. The MPCA considered the
alternatives of either:
o

Specifying that there could be no net increase in sulfate discharges until a numeric
standard is established;

o

Applying the current 10 mg/L sulfate standard to all identified wild rice waters.
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While the concern about the time needed to characterize 1,300 newly identified wild rice waters is valid,
the MPCA intends to determine the sulfate standard according to the highest priority needs. Although
many wild rice waters are proposed in this rulemaking, the highest priority for establishing a sulfate
standard will be those wild rice waters that receive or may receive a discharge from a permitted facility.
Relatively few (250 to 350) of the identified wild rice waters receive a discharge, and although these
represent a significant number of waters, the MPCA has developed an implementation plan to address
the sampling needed to calculate a numeric sulfate standard for those waters. The implementation plan
is based primarily on the MPCA’s intensive watershed monitoring schedule, so sediment would be
collected during these routine monitoring visits. The MPCA may prioritize wild rice waters for data
collection earlier based on needs for priority permit renewals. In addition, in some watersheds there
may be more wild rice waters than MPCA’s monitoring crews have the resources to sample. In those
cases, wild rice waters will be prioritized for sediment collection based on factors such as the number of
upstream dischargers, the characteristics of their discharge, and the distance to the closest discharger.
In addition, the MPCA considered the idea of requiring “no net increase” in sulfate discharges to wild
rice waters until a numeric standard is determined. Ultimately, this proved to be difficult to create in
rule and unnecessary. Since new or expanding sources will need to collect the data to calculate the
numeric sulfate standard in order to complete permitting, there will not be new discharges without a
standard being calculated.
•

Alternatives considered regarding the identification of wild rice waters. The MPCA considered a
number of alternatives in its efforts to establish the criteria for identifying wild rice waters.
o

Alternative to limit the identification of a wild rice water to only the area where rice
beds are located. Commenters were concerned that identifying an entire river stretch or
large water body as a wild rice water would not be reasonable if wild rice was only
located in a small portion of the water body.
The MPCA agrees with the concern about how to identify wild rice waters where wild
rice may not be widely present, but does not agree that it is reasonable to identify wild
rice waters based solely on the location of wild rice beds. A discussion of the
alternatives the MPCA considered in addressing this issue is provided in Parts 3 (Scope)
and 6 (General Reasonableness) of this Statement. Proposed part 7053.0406, subpart 1
addresses those situations where a discharge cannot impact the wild rice beneficial use
because of where wild rice is or could be located.

o

Alternative to identify waters with either a greater or smaller amount of wild rice as wild
rice waters. The MPCA received comments that its process of identifying wild rice
waters was based on consideration of either too little or too much wild rice.
Commenters stated that if a water body contained even a small amount of wild rice, it
should be identified as a wild rice water. Other commenters questioned the waters the
MPCA identified, stating that the beneficial use could only be demonstrated at higher
density than was found in those waters. The MPCA considers that the process it has
used to identify wild rice waters reasonably characterizes them in regard to both the
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beneficial use of a Class 4D water (use of the grain as a food source by wildlife and
humans), and the statutory mandate to consider the acreage and density of wild rice.
o

Alternatives for the future identification of wild rice waters. It is important to be clear
that wild rice waters can only be added to Minn. R. 7050.0471 through rulemaking.
However, in developing the proposed revisions, the MPCA considered a number of
alternatives for defining and describing how the MPCA could address the future
identification of additional wild rice waters.
The proposed revisions require the commissioner to include consideration of
information about wild rice waters in the regular triennial standards review process,
which includes a public notice and comment period. The rule indicates that the
commissioner will be looking for information that demonstrates that the wild rice
beneficial use exists or has existing since November 28, 1975, and describes how and
what types of evidence would be acceptable to make such a demonstration. Ultimately,
the evidence must be sufficient to support a SONAR for a rule revision. The MPCA
considered several alternatives to this process for future identification of wild rice
waters, most of which required meeting some specific criteria in order for a water body
to be considered a wild rice water. These included:
•

A density based on a number of stems per water body (8,000 stems/river mile or
800 stems/lake).

•

A criteria of a certain density of stems within a certain area of wild rice. A
preliminary proposal was a density of eight stems per square meter over at least a
quarter acre or four stems per square meter over a half acre.

•

A specific stem density without an acreage limitation (any size bed of wild rice at a
density of a certain number of stems in any square meter).

•

A single stem in a water body.

•

Criteria based on observation of wild rice over several growing seasons.

Although the MPCA considered many alternatives, it ultimately decided that a specific
threshold for determining a wild rice water was too limiting, and that it would be better
to evaluate adding waters based on their own unique factors as they relate to the
beneficial use – as it did in identifying the 1300 wild rice waters being proposed. Since
each addition to the list of wild rice waters needs to go through rulemaking, the specific
factors that demonstrate the beneficial use to establish the water as a wild rice water
will be considered in the SONAR and can be evaluated in that rulemaking.
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•

Alternatives considered regarding the application of the equation-based sulfate standard.
o

Alternative of applying the standard with averaging periods other than annual. The
proposed revisions apply the sulfate standard as an annual, arithmetic average.
Commenters identified a concern that allowing an annual average would not be
protective of wild rice during critical growth periods and that an alternative, such as a
maximum or monthly average would be more protective. The MPCA considered
alternatives to an annual average. Wild rice is affected by the level of sulfide in
porewater, which is a function of the level of sulfate in surface water. The MPCA’s
research (field and mesocosm data) supports the conclusion that porewater sulfide does
not respond to short-term changes in surface water sulfate, but, rather, is a function of
the long-term (at least one year) average concentration of sulfate.

o

Alternative of applying the equation-based standard as a maximum, either on a monthly
or annual basis, or from April to September. The MPCA considered alternatives to
applying the equation-based standard as an annual average. The proposed equation is
based on a model that uses average sulfate concentrations, not maximum sulfate
concentrations. Therefore, applying the standard as a maximum would shift the actual
porewater sulfide concentrations to lower levels than predicted, and be more protective
than necessary as presented by the MPCA in this Statement. Since the MPCA presented
evidence that the porewater sulfide concentrations predicted by the equation are
adequately protective, application of the standard as maximums would be unnecessarily
protective, and therefore unnecessarily costly.

In addition, although the duration and frequency of a standard must be set to protect the
beneficial use, it is important to be no more stringent than needed, as longer averaging times
and some allowable exceedances will generally allow dischargers more operational flexibility.
o

Alternatives for sediment sampling and analytical results in the equation. The proposed
rule establishes how many sediment samples must be taken and analyzed for iron and
carbon and how the resulting values are used in the equation. In making these
determinations, the MPCA considered:
•

How many sediment samples were needed to characterize a wild rice water;

•

Whether to composite samples; and

•

How to apply the resulting data.

The sediment-sampling document proposed to be incorporated by reference strikes a
balance between obtaining detailed information and the cost of obtaining that
information. The MPCA proposes that the sediment of a wild rice water can be
adequately characterized by a composite of five sediment cores from each of five
different areas within the water body.
Upon application of the equation, this information will produce five different calculated
protective sulfate concentrations. The MPCA proposes to designate the lowest of the
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five calculated sulfate concentrations as the sulfate standard for that wild rice water.
Some commenters suggested taking the average value of the five sulfate
concentrations, rather than the lowest; other options included calculating the 10th or
20th percentile concentration from the data. The MPCA considered each of these
alternatives and concluded that taking the lower value would be the best approach. An
average a) would not be protective of the entire wild rice population and b) is
vulnerable to biasing high if the analysis yields one unusually high value that then gets
incorporated into calculation of the average. Using the lowest value is also easier to
implement than calculating a percentile value. Therefore selecting the lowest value
from the set of calculated sulfate concentrations is a reasonable method to produce a
protective sulfate concentration for a wild rice water.
•

Alternatives considered to the Class 4D beneficial use classification.
Commenters suggested that the revised sulfate standard should not be a Class 4 standard.
As discussed in Part 6.C, regarding the reasonableness of clarifying the Class 4 beneficial use
class, the use of the grain of wild rice as a food for wild life and humans is already clearly
established as a Class 4 beneficial use and it is neither reasonable nor desirable to change that
beneficial use protection. The MPCA considered establishing a new and separate use
classification only applicable to the wild rice beneficial use. The MPCA considered whether a
new and separate wild rice use class (e.g. new Class 8) would be more convenient and accessible
for people who were only interested in the standards applicable to wild rice and the waters
identified as wild rice waters. However, the difficulty of re-establishing the same Class 4 wild rice
beneficial use as a new Class 8 beneficial use outweighs the potential convenience and clarity of
establishing the standard in a new use classification.

D. Probable costs of complying with the proposed rules
The MPCA is required to provide “The probable costs of complying with the proposed rule, including the
portion of the total costs that will be borne by identifiable categories of affected parties, such as
separate classes of governmental units, businesses, or individuals. Minn. Stat. § 14.131 (5)”
The following discussion addresses the probable costs of complying with the proposed revisions, beyond
those associated with implementing current rule requirements, such as general permitting
requirements, borne by entities other than the MPCA. The MPCA has limited information about the
probable costs of complying with the proposed revisions, primarily because many variables affecting
costs cannot be determined until the standard is revised and implemented at a specific location.
This part of the Statement provides a general overview of the expected costs of complying with the
proposed rules. It is important to note that providing additional detail regarding cost estimates would
not change the proposed rule revisions. Water quality standards are based on environmental science
and the CWA and case law prevents consideration of cost from being a factor in establishing the
magnitude of a standard. In order to be approved at the federal level, economic effects cannot be a
factor in establishing or revising the standard.
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However, the state Administrative Procedures Act require that the economic effect of a rule must be
identified and discussed in the Statement of Need and Reasonableness, and the MPCA acknowledges
the value of cost estimates to inform the implementation of the standard via permits. Given that
implementing the revised standard will extend for a period of several years, there will be ample
opportunity to make use of cost information, such as the pending study funded by the Legislative-Citizen
Commission on Minnesota Resources.

Sulfate Chemistry and Wastewater Treatment
Most municipal WWTPs are not designed to remove sulfate from their wastewater. In order to remove
sulfate, a discharger will need to upgrade or change their treatment processes. The MPCA is in the
process of conducting a study to analyze alternatives for improved treatment of sulfate at municipal
WWTPs and the costs of such sulfate treatment. In October 2016, the MPCA published a Request for
Proposal seeking a contractor to conduct an engineering feasibility and cost analysis of technologies that
might remove sulfate in a municipal WWTPs. The Legislative-Citizen Commission on Minnesota
Resources funds this project, which must be complete and submitted to the MPCA by May 31, 2018. The
MPCA expects the study to provide useful information for implementation efforts to augment the
limited information currently available about the costs of sulfate treatment needed to comply with the
existing or revised standard. However, even that study will not be sufficient to provide exact, facilityspecific cost estimates.
This discussion aims to lay out the costs – or at least the variables that will impacts the costs – in as
much detail as possible at this time. The discussion of treatment technologies and their associated costs
is relevant to both industrial and municipal dischargers because a similar range of treatment technology
and possible costs exists for both types of facilities.
If a facility needs to treat its wastewater discharge to comply with the revised water quality standard,
the design, construction/installation, and operation of the treatment system would be a major cost. The
chemistry of sulfate affects how wastewater can be treated to remove sulfate. The following brief
overview of sulfate chemistry helps to understand the options for sulfate treatment.
Sulfur
Sulfur is a naturally occurring element and can have many oxidation states ranging from highly oxidized
to highly reduced (Table 12). Sulfur is also an essential nutrient found in all living organisms (Brosnan
and Brosnan, 2006).
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Table 12. Sulfur oxidation states and their most common ions.
Sulfur Oxidation State

Representative Formulas

+6
+2
0
-1
-2

sulfate

𝑆𝑆𝑆𝑆2−2

sulfone, sulfine

𝑆𝑆𝑆𝑆3−2

+4
S8

Name

𝑆𝑆𝑆𝑆4−2

sulfite
elemental sulfur

𝑆𝑆2−1

disulfide

𝐻𝐻2 𝑆𝑆, 𝐻𝐻𝑆𝑆 −1 , 𝑆𝑆 −2

hydrogen sulfide, bisulfide, sulfide

Sulfate
Sulfate is the most oxidized state of the element sulfur. In an aerobic wastewater system where the
water is oxidized, sulfate will be the most common form of sulfur. Sulfate is a doubly negatively charged
ion and is commonly balanced by the major positively charged cations in water (Na, Ca, Mg, K). Sulfate
has relatively high solubility with these four major ions and will not precipitate in conditions of typical
wastewater chemistry. Gypsum (CaSO4) has the lowest solubility of the major ions and sulfate solubility
with gypsum ranges from 1200 mg/L to 2000 mg/L depending on the ionic strength, temperature, and
major cation composition of the water (Tanji, 1969). Sulfate has low solubility with some cations
(barium, strontium) (Collins and Davis, 1971), but these cations are not typically found dissolved in
Minnesota waters in concentrations near their solubility product with sulfate. Ettringite is a calcium
aluminum sulfate mineral that has a low solubility and is used as a sulfate precipitant in engineered
systems, but it requires specific pH, calcium, and aluminum conditions to precipitate (Myneni et al.,
1998) that do not typically exist in Minnesota waters.
Sulfide
Sulfide is the most reduced oxidation state of sulfur. Sulfide ions, when present in water, exist typically
as hydrogen sulfide gas (H2S) or other sulfide species, such as bisulfide (HS-1), depending on solution pH.
Hydrogen sulfide gas is the best-known form of sulfide; it is a toxic gas that can be released from water
into the air when the pH of the water is less than seven. In addition to being toxic, hydrogen sulfide gas
is corrosive at low concentrations.
Sulfide chemistry is governed by the overall oxidation potential of the solution. An understanding of
oxidation chemistry and electron acceptors is essential for biological sulfate treatment design. Certain
microorganisms can convert sulfate to sulfide under anaerobic conditions; they respire, or “breathe”,
sulfate the same way humans breathe oxygen, except that they exhale hydrogen sulfide instead of
carbon dioxide. The function of the oxygen or sulfate in respiration is to accept electrons after energy
has been stripped from them. However, sulfate is not as efficient an electron acceptor compared to
oxygen or nitrate because sulfate does not have as much free energy available (Table 13) (Metcalf and
Eddy, 5th edition). A community of microorganisms will only use sulfate as an electron acceptor if
electron acceptors with more available energy are not present. This is why the low-oxygen
environments where wild rice grow also result in sulfide production. As the free energy of the electron
acceptor increases, the microbial preference for using that electron acceptor decreases; this is known as
the electron acceptor ladder theory. Functionally, this leads to systems where sulfate will not be
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microbiologically converted to sulfide until all dissolved oxygen and nitrate have been consumed. When
oxygen and nitrate are not present, the overall oxidation potential of the solution is low. For this reason,
sulfate reduction to sulfide is considered an anaerobic microbiological process.
Table 13. Gibbs free energy of common microbiological electron acceptors.
Electron Acceptor

Gibbs Free Energy of Half Reaction (kJ per electron
equivalent)

Nitrite 𝑁𝑁𝑁𝑁2−

-93.23

Oxygen O2

-78.14

Nitrate 𝑁𝑁𝑁𝑁3−
Sulfite 𝑆𝑆𝑆𝑆3−2
Sulfate 𝑆𝑆𝑆𝑆4−2

-71.67
13.60
21.27

Sulfide can be oxidized to a higher oxidation state both biologically and chemically. Sulfide is oxidized
chemically to sulfate in the presence of oxygen in the timescale of hours in activated sludge systems
(sulfide half-life of 1 hour, Wilmot et al., 1988). Biological oxidation of sulfide is slower in activated
sludge systems (sulfide half-life 11.7 hours, Wilmot et al., 1988); however, the rate of biological
oxidation is much more variable and the typical final sulfur state is elemental sulfur, rather than sulfate
(Nielsen et al., 2006).
Sulfide has a low solubility with most metals (Fe, Cd, Cu, Pb, Ni, Zn, Ag) and will readily form insoluble
precipitates with them (EPA AVS ESB Doc, 2005). These sulfide-metal precipitates will dissolve back into
water in the presence of oxygen (Nielsen et al., 2005).

Municipal Wastewater Sulfate Concentrations
Minnesota municipal WWTPs have a wide range of effluent sulfate concentrations. Currently 153
municipal facilities monitor for sulfate in their effluent and the range of average effluent sulfate
concentration ranges from a minimum of 9 mg/L to a maximum of 1,600 mg/L. Figure 8 shows the
average effluent sulfate concentration of the 153 municipal WWTPs ranked from lowest to highest; the
error bars represent 95 percent confidence intervals surrounding the average.

168

Figure 8. Average municipal WWTP Sulfate concentrations

No municipal dischargers are required to monitor sulfate that comes into the treatment plant in their
influent. It is reasonable to assume that, because most WWTPs are not specifically engineered to treat
sulfur, and because aerobic biological wastewater processes do not remove sulfur, influent sulfur is
conserved through municipal WWTPs.
The most likely sources of sulfate to wastewater are significant industrial users, naturally occurring
sulfate in the source water, and residential and commercial activities that add sulfate to the source
water. Human waste naturally contains sulfur compounds proportional to the amount of protein in the
diet (Magee et. al., 2000). The likely sulfur load from each source for a municipal discharge would be
treatment plant-specific and would require testing to verify exact sulfur loading and sulfur speciation.

Industrial Wastewater sources, volumes and sulfate concentrations
The MPCA permits nearly 520 industrial wastewater dischargers under its NPDES/SDS permitting
program. The MPCA permits a variety of types of industrial wastewater discharge, including discharges
from non-contact cooling water systems, ethanol producers, manufacturing facilities, food processors,
paper mills, and power plants. Industrial wastewater dischargers also include sand/gravel/stone mining,
peat mining, and taconite mining.
Non-Mining Industrial Wastewater
NPDES permitted discharges from non-mining industrial facilities include ethanol producers, food
processors, power plants, cooling water, and manufacturing facilities. Approximately 40 non-mining
industrial facilities are currently required to monitor for sulfate in their discharges. Additional facilities
may also discharge some amount of sulfate but their NPDES/SDS permits do not currently require
monitoring for sulfate.
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Sources of sulfate in non-mining industrial facilities include reject water from reverse osmosis (RO)
treatment systems, filter backwash water, process wastewater, and source water contributions.
Examination of the effluent monitoring data from a subset of the non-mining industrial facilities that are
required to monitor for sulfate (Table 14) shows that from 2014 to 2016, average effluent sulfate
concentrations ranged from 74 mg/L to 2,446 mg/L.
Table 14. MPCA Discharge Monitoring Data-Sulfate in non-mining discharges
Non-Mining Discharges
2014-2016
Average
Flow (mgd)

2014-2016
Average Sulfate
Concentration
Range (mg/L)

2014-2016
Average Sulfate
Concentration
(mg/L)

Facility
Status

Facility

Type of Discharge

2014-2016
Average Flow
Range (mgd)

Facility A

Cooling tower
blowdown

0.001 - 4.5

0.315

10 - 212

74

Active

Facility B

Reverse osmosis
reject

0.085 - 0.166

0.141

4 - 282

156

Active

Facility C

Process
wastewater &
Non-contact
cooling water

0.024 - 0.830

0.79

43 - 638

165

Active

Facility D

Process
wastewater

1.119 - 1.346

1.29

241 - 356

299

Active

Facility E

Process
wastewater

0.090 - 0.120

0.109

285 - 864

536

Active

Facility F

Utility wastewater

0.098 - 0.180

0.135

188 - 2387

624

Active

Facility G

Coal Pile Runoff

0.290 - 0.720

0.54

339 - 4710

801

Active

Facility H

Reverse osmosis
reject

0.0063 0.160

0.03

686 - 2230

1271

Active

Facility I

Reverse osmosis
Reject/Filter
backwash

0.119 - 0.220

0.17

770 - 2970

2323

Active

Facility J

Wastewater
treatment plant
discharge

0.020 - 0.040

0.03

2070 - 2390

2446

Active

Mining Wastewater
There are three major types of mining in Minnesota - sand/gravel/stone, peat, and taconite mining. At
this time, Minnesota does not have any active non-ferrous metallic mines operating in the state, though
there is interest in developing such mines. The PolyMet Northmet Project is a proposed non-ferrous
metallic mine; information about the expected costs for wastewater treatment to 10 mg/L sulfate, taken
from the permit to mine application, is provided in Exhibit 41. Non-ferrous mines may be affected by the
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proposed revisions because of their potential proximity to wild rice waters and focus on ore that
contains sulfide-bearing minerals.
Sand /Gravel/ Stone Mining:
Mining operations for sand, gravel, and other types of stone are found throughout the state. These
products are commonly mined along river valleys. Wastewater generated at sand/gravel/stone mining
operations is most commonly from mine pit dewatering or aggregate washing. Stormwater runoff is also
discharged when it does not infiltrate within site boundaries. The MPCA regulates wastewater
discharged from sand/gravel/stone mining operations under NPDES/SDS permits. The typical pollutants
from sand/ gravel/stone mining discharges are total suspended solids and pH. Because these types of
mining operations are not expected to contribute significant amounts of sulfate to the environment, the
MPCA does not require monitoring for sulfate at sand/gravel/stone mining operations and will likely not
prioritize these sources for future monitoring.
Peat Mining:
Peat mines are generally located in the northeastern and north central parts of Minnesota. There are
several peat mines currently permitted by the MPCA under the NPDES/SDS permitting program.
Wastewater is generated at peat mines when a bog area is drained to dry out the peat for harvesting.
The drainage from the bog area is collected via a series of ditches and routed through a settling pond
system for treatment prior to discharge.
Typical pollutants regulated in peat mine discharges are total suspended solids and pH. The MPCA’s
limited data indicates that peat mine discharges traditionally have not contained elevated
concentrations of sulfate (i.e. sulfate concentrations are less than 10 mg/L); therefore, the MPCA has
not required monitoring for sulfate for discharges from peat mining facilities. The need for future
monitoring may depend on the numeric standard set for any potentially affected wild rice water.
Taconite Mining:
Minnesota is the largest producer of iron ore and taconite in the United States. Taconite is a low-grade
iron ore that is mined, processed, and shipped to steel mills. Minnesota currently has eight permitted
taconite mining operations in Minnesota (six active, one closed, and one under construction); all are
located in northeastern Minnesota on the Mesabi Iron Range.
In taconite mining operations, several stages of crushing and grinding are required to reduce the crude
ore to a fine powder. Following primary and secondary crushing, the ore is sent to ball or rod mills for
further size reduction. During the crushing and grinding stages, water is added to facilitate the grinding,
reduce the dust and make the ground ore easier to move within the facility. After crushing, processes
such as gravity concentration, magnetic separation, and floatation are used to increase the total
percentage of iron. Finally, in the last stage of ore processing, the iron ore concentrate is bound
together into marble-sized pellets and fired in large kilns. During the different processing stages, the
waste material, termed fine and coarse tailings, and associated slurry water are removed and pumped
to a tailings basin for disposal (Berndt and Bavin, 2009).
Wastewater is generated at taconite mines through various processes such as mine pit dewatering/mine
pit overflows, tailings basins (including seepage and/or controlled discharges), air pollution control
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equipment, and stockpile drainage. Sulfate is a parameter of concern in mining wastewater and comes
from various sources, including the oxidation of sulfide minerals found in taconite ore and sulfur
captured by air emission control equipment. Equipment such as wet scrubbers transfer sulfur
compounds from the air emissions to the process wastewater system.
Rocks containing sulfur may be exposed at or near the earth’s surface as a result of mining. When
exposed to oxygen, sulfide minerals in tailings, waste rock, and mine pit walls can be oxidized to sulfate
which can then be transported to surrounding watersheds in surface runoff, groundwater outflow, pitoverflow, and during pit dewatering (Bavin and Berndt, 2008). Chemical data analyzed by MDNR and
documented in various MDNR studies indicates that the primary sources of sulfate at taconite facilities is
from the oxidation of small amounts of iron sulfide minerals present in stockpiles, tailings, and mine pit
walls (Berndt and Bavin, 2009).
Mine Pit Dewatering:
Mine pit dewatering is necessary to gain access to ore bodies to be mined. Mine pit dewatering involves
collecting accumulated groundwater and runoff in sumps within the mine pit and then pumping the
water to the surface for use as process water in the plant or for discharge via permitted mine pit
dewatering outfalls. In most cases, there is little or no treatment of mine pit dewatering wastewater
other than the settling of particulates that occurs within the sumps.
Mining dewatering operations discharge large volumes of water. Although mine pit dewatering
discharges are typically permitted at large maximum flow rates, actual discharge volumes are often
substantially below permitted rates, and can be zero over extended timeframes if the pit is inactive.
Volumes of discharges from mine pit dewatering vary between facilities, but typical flow rates (from
2014-2015) were in the 1 - 6 million gallons per day (MGD) range. Collecting such large volumes for
treatment may be impracticable, as flows from these discharges need to be equalized or reduced in
some way to make treatment feasible. This is difficult due to the nature of mining – finding a suitable
location is problematic as the locations of mine pits are always advancing downward and outward. In
addition, the nature of the constituents involved and the degree of treatment that may be required for
some, such as sulfate, may necessitate advanced forms of treatment (such as membrane technologies)
further complicating the technical feasibility.
The quality of mine pit dewatering water depends on the amount of settling that occurs before
discharge and the composition of the rock being mined. Average concentrations of sulfate found in mine
pit dewatering discharges from permitted facilities ranged from 51 mg/L to 1,190 mg/L in 2014-2015.
The volumes of mine pit dewatering water discharged vary and depended on the depth at which ore is
being mined (i.e., groundwater hydrology) and the amount of precipitation and runoff into the mine pit.
The primary source of sulfate in the mine pit dewatering discharges is oxidation of sulfide minerals from
waste rock stockpiles within the watershed of the mine pit and from the exposed rock of the mine pit
walls (Berndt and Bavin, 2009).
Tailings Basins
Tailings basins are large engineered structures used for holding waste tailings and water from the
crushing/concentrating operations at taconite mining plants. Tailings basin sizes in Minnesota range
from a few hundred acres to approximately 9,000 acres. Tailings generated during the different ore
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processing stages are removed from the processing circuit and routed to the tailings basin via slurry.
Slurry water derives from a variety of sources including: return water, makeup water, crude ore feed,
fluxstone moisture, and indurator combustion (Bavin and Berndt, 2008). Tailings basins may also receive
the collected scrubber water from air pollution control systems. After settling in the tailings basin, most
of the water is pumped back to the processing facility for reuse.
Water leaves the tailings basin as surface seepage through the dikes of the basin, as deep seepage to
groundwater, or through controlled point source discharges.
Water leaving tailings basins, whether controlled or via seepage, is regulated under NPDES/SDS permits.
Volumes of water ultimately leaving the basins varies and depends on precipitation, the design of the
basin, and the volume of water being reused in the processing plant. Average flows from tailings basin
discharges from 2014-2015 ranged from 0.015 to 9.0 MGD.
Some mines have reduced the volume of seepage leaving the tailings basins by installing seepage
collection systems to collect surface seepage. The seepage collection systems collect surface seepage
from various points around the tailings basin and pump it back into the basin. The practicality and
effectiveness of collecting and returning surface seepage to the basin can be limited by the design,
construction, depth to bedrock, and perimeter length of the tailings basin dams through which the
surface seepage occurs. Collecting and returning surface seepage may contribute to increased sulfate
concentrations within the tailings basin ponds.
The practicality of collecting large volumes of seepage for treatment is questionable. Seepage points
have a high degree of seasonal and operational variability and are often in remote locations. Flows from
these discharges may need to be equalized or reduced to make treatment feasible. In some cases, flows
could potentially be collected via the permitted controlled discharge points for treatment. However,
issues of cost and access may limit treatment options.
Sulfate content in tailings basins varies depending on the mineralogy of the ore being mined, the
oxidation and dissolution of the minerals comprising the waste tailings, the type of air pollution control
equipment used in processing, sources of make-up water, and other factors. Water that is recirculated
from the tailings basin for reuse in plant operations can increase concentrations of sulfate in tailings
basin water. Sulfate concentrations may also be due to collection of scrubber water (described in the
next paragraph) as well as oxidation of iron sulfide minerals contained in the tailings material (Berndt
and Bavin, 2009). Over time, continued tailings oxidation and extensive reuse of basin water in the ore
processing circuit can significantly increase the concentration of sulfate in the basin water.
Air Pollution Controls
Air pollution control equipment known as wet scrubbers are typically in place at taconite plants to help
remove sulfur compounds and other pollutants from smoke stack exhaust that are generated from the
burning of coal or other fuels at the plant. Sulfur dioxide removed by the wet scrubbers is oxidized to
sulfate and removed from the scrubber system via blow down of a portion of the scrubber water to the
tailings basin system. Sulfate concentrations in the tailings basin water can increase over time due to
recycling of water from the tailings basin back to the processing plant and scrubbers. Increased scrubber
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efficiency can also result in an increased sulfate concentration in taconite process water (Engesser,
2006).
Waste Rock Stockpile Drainage
Waste rock stockpiles are large engineered piles of the overburden or waste rock material that is
removed to access the taconite ore. These waste rock stockpiles can be located outside or adjacent to
the mine pit or they can be located within the mine pit in areas that have already been mined out.
Waste rock stockpiles may either be reclaimed (that is, contoured and revegetated) or left as-is
depending on where they are located and when they were developed. Stockpile seepage is often routed
to mine pits to be discharged in conjunction with mine pit dewatering water. Minnesota’s reclamation
rules for ferrous mining have historically focused reclamation efforts on the physical stability,
revegetation and erosion control aspects of stockpile construction and reclamation. The rules have been
less prescriptive on aspects related to stockpile drainage water quality, such as with respect to sulfate
concentrations. (Stockpiles constructed prior to 1980 are not subject to these ferrous reclamation rules).
Sulfate can be generated within waste rock stockpiles by the oxidation of sulfide minerals contained in
the waste material. A portion of the precipitation falling on the stockpile infiltrates through the waste
material, picking up and transporting the generated sulfate as it moves through. In addition, some waste
rock stockpiles, particularly those developed before modern reclamation laws, may be located in former
wetland areas or other areas of ground water flow that can contribute to the leaching of the waste rock
material. Stockpile drainage that is generated by water percolating through or underneath stockpiles
can consequently have elevated concentrations of sulfate and other constituents. This stockpile
drainage often flows to or is routed into permitted mine pit dewatering locations and is managed
through permitted NPDES discharge points.
Capping of stockpiles to reduce the ability of water to come in contact with the rock has occurred at
some closed sites. The potential to re-route surface waters to preclude contact with stockpiles has also
been studied. Large volumes of capping material such as soil, clay, or membranes are needed to
effectively cap stockpiles and can be expensive to install due to cost of membrane materials or costs
associated with excavation and transport of soils/clays. In limited cases, small treatment systems have
been installed at the toe of certain stockpiles at closed mine sites to address metals issues, but have had
limited success for the treatment of sulfate. Passive treatment options such as wetlands or permeable
reactive barriers are preferred at closed sites, but have not yet proven successful at effectively removing
sulfate under full-scale conditions in Minnesota.
Stockpiles in active mining operations are managed better today than they were in the past, either by
isolating waste rock with potential reactive sulfide mineral concentrations or by improved reclamation
of the stockpile. Isolating the waste rock or conducting reclamation activities reduces the amount of
water percolating through the waste rock thereby reducing the loading of sulfate and other constituents
to mining discharges.
Mining Status
Taconite mines may be either actively operating, closed, or in idle status. Although no longer generating
new waste rock material or tailings, closed mines may still be a source of sulfate-containing wastewater
from the remaining stockpiles or tailings basins on site; these continue to be managed by the MPCA and
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DNR through reclamation and NPDES/SDS permits. Although closed mines can have active permits with
active discharges, the actual permitting and management of these can be complicated. Treatment and
management options are often limited due to the closed status including factors such as
remoteness/lack of electrical power, unavailability of large-scale mining equipment, long-term
reclamation goals that may be in conflict with short-term needs, and the potential lack of financial
resources.
A number of mining companies periodically shut-down or idle their operations so that day-to-day
operations are minimal. A shut-down or idled mine will usually continue to have tailings basin discharges
and may continue to have discharges of wastewater from active mine pit dewatering to maintain water
levels. These discharges are still subject to NPDES/SDS permits.
Mining Wastewater Discharge Volumes and Concentrations of Sulfate
Volumes of wastewater generated at taconite mining operations vary greatly depending on the site.
Data submitted on discharge monitoring reports were reviewed for average flow volumes and
concentrations of sulfate in the discharge. Table 15 summarizes that review.
Table 15. Discharge Monitoring Report data from taconite mining.
Taconite Mines

Facility

Type of Discharge
(mine pit
dewatering,
tailings basin
discharge,
stockpile
discharge)

2014-2016
Average
Flow Range
(MGD)

Facility A

Mine Pit
Dewatering

2014-2016
Average
Flow (MGD)

2014-2016
Average Sulfate
Concentration
Range (mg/L)

2014-2016
Average
Sulfate
Concentration
(mg/L)

Facility
Status

1.1 - 19.8

4.1

83 - 132

111

Idle

Facility B

Mine Pit
Dewatering

5.3 - 6.0

5.5

111 - 134

121

Closed

Facility C

Mine Pit
Dewatering

2.7 - 7.2

6.3

70 - 213

127

Active

Facility D

Mine Pit
Dewatering

0.01 - 2.2

1.0

51 - 596

371

Active

Facility E

Mine Pit
Dewatering

0.260 - 3.10

0.770

652 - 1190

1006

Closed

Facility F

Stockpile Seepage

0.07 - 0.370

0.170

823 - 1670

1229

Closed

Facility G

Tailings Basin
Discharge

8.5 - 9.2

8.8

49 - 83

66

Active

Facility H

Tailings Basin
Discharge

0.015 0.380

0.163

96 - 239

151

Closed
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Sulfate concentrations range from 49 mg/L to 1,670 mg/L in the permitted mine pit dewatering, waste
rock stockpile drainage, and tailings basin discharges. The volume of discharges varies depending on the
type of discharge and range from 10,000 gallons per day to almost 20 MGD.

Assessment of Treatment Plant Design, Risk Tolerance and Uncertainty
In order to minimize full-scale treatment plant uncertainty and risk, engineers use bench and pilot
testing. Bench and pilot testing are procedures that verify the conceptual theories of a how a treatment
system might work and allow for full-scale design. The testing regimes used in bench or pilot testing can
range from very simple to extremely complex. Bench and pilot tests are always designed to discover
necessary information for full-scale treatment plant design.
When designing a conventional wastewater treatment system to remove standard wastewater
parameters of concern, bench and pilot testing are frequently not needed. This is because there is a
wide body of design information that engineers can easily find and use. When a technology is new, there
is no body of knowledge to draw upon and testing of that new technology is required for full-scale
design as a way to mitigate risk.
Bench testing is performed before pilot testing and employs very controlled and idealized experimental
conditions to verify the relevant theoretical treatment processes. Pilot scale testing builds on the
information discovered during bench testing to verify long-term resiliency of the treatment regime and
ascertain unforeseen operational logistics. A pilot test is typically a miniature version of the full-scale
treatment plant and is run for periods up to a year. The long-term operational data gathered during pilot
testing is a necessity for full-scale design.
It is difficult to say exactly how much bench or pilot testing is required for any given project. This is
because the testing regimes are specific to a given project and frequently iterative. For example, it is
very common to stop a pilot test to go back and ascertain data that could only be discovered through
additional bench testing, and then resume pilot testing.
As a general rule, if bench and pilot testing are required it would add well over a year to the full-scale
plant design time and hundreds of thousands of dollars to the design costs.
Sulfate Wastewater Treatment
Treatment to remove sulfate from wastewater has historically been associated with the management of
wastewater from mining and acid rock drainage, which may also contain elevated heavy metal
concentrations. There is an abundance of literature that highlights the treatment unit operations and
examines full-scale treatment systems used to remove sulfate and heavy metals from mine drainage
around the world (Johnson and Hallberg, 2005; Bowell, 2004; INAP, 2003).
Sulfate is not a parameter that is conventionally targeted for removal in municipal wastewater
treatment. The most complete reference on municipal wastewater treatment, (Metcalf and Eddy, 5th
edition) describes no treatment processes specifically intended to remove sulfate from a discharge.
Metcalf and Eddy consider sulfur treatment in the context of managing the formation of toxic and
corrosive sulfides during anaerobic digestion and in wastewater collection systems. Accumulation of
hydrogen sulfide gas, which has a strong rotten-egg odor, can also create a public nuisance for those
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living or working nearby. As a general rule, municipal wastewater engineers design municipal treatment
systems to minimize and control the formation of hydrogen sulfide gas, not to treat sulfate.
The design of a treatment system to remove sulfate is based on the chemistry of sulfate. Broadly, the
methods to remove sulfate from a discharge can be categorized as biological, chemical, or physical. A
summary of these categories and their advantages and disadvantages related to wastewater treatment
is provided below.
Biological Treatment
Sulfate is considered a conservative substance across aerated biological systems. Sulfate is not removed
to any significant degree when oxygen is present. This means that activated sludge, oxidation ditches,
trickling filters, and stabilization pond systems would not remove sulfate from a waste stream.
There are engineered biological sulfate treatment systems that exploit the chemistry of sulfide to
remove sulfur. These systems work by first biologically converting sulfate to sulfide and then
precipitating the sulfide by introducing a metal, typically iron. The solid metal-sulfide species is then
physically removed from the treatment system, removing sulfur mass from the waste stream (Neculita
and Zagury, 2007).
Conversion to sulfide, followed by metal-sulfide precipitation, is capable of removing sulfate to relatively
low concentrations (< 200 mg/L sulfate; INAP 2003) but suffers from several significant drawbacks
identified below:
•

The conditions to biologically reduce sulfate to sulfide must be consistently maintained. Careful
consideration of available energy sources, microbiological sensitivity to winter temperatures,
biological waste byproducts, and bacterial population dynamics is required. Consistently
operating a successful anaerobic treatment system is complex and beyond the resources of
many small municipal wastewater systems.

•

The biological reduction of sulfate to sulfide must be decoupled spatially from the precipitation
of the metal sulfides (Johnson and Hallberg, 2005; INAP 2003). A separate unit operation would
be required downstream of biological treatment to precipitate metal sulfides and remove them
from the waste stream. There is no standard way to design this system and any design would
need to carefully evaluate methods to ensure the metal-sulfides do not form back into hydrogen
sulfide gas in order to protect operator health and ensure treatment goals.

•

Biological systems could require significant land area for their unit operations and sludge
storage. Biological conversion of sulfate to sulfide occurs relatively slowly, especially at low
temperatures. The slow rate of biological sulfate conversion could necessitate relatively large
volumes of biological reactors compared to other biological processes (Johnson and Hallberg,
2005).

Biological sulfate conversion to sulfide coupled with metal-sulfide precipitation is theoretically possible
but would require significant, high-level engineering design and pilot testing to ensure consistent sulfate
removal and to protect operator health from toxic sulfides. Biological treatment is not currently a viable
sulfate treatment strategy for municipal wastewater plants because the technology has not been
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verified to work at full scale. Assigning a cost to biological treatment is not a worthwhile exercise
because the treatment technology has not been verified to work at full scale.
Chemical Treatment
Sulfate precipitation with common cations suffers from a high aqueous solubility with the common
cations found in water. Gypsum (calcium sulfate, CaSO4) precipitation will only remove sulfate down to
approximately 1,200 mg/L sulfate. In industrial mining applications, gypsum precipitation can be very
useful in removing very high concentrations of sulfate down to this level. If the sulfate treatment goal is
below 1,200 mg/L, gypsum precipitation alone is not an appropriate treatment method.
Barium and strontium salts can be used to remove sulfate to low concentrations but this treatment has
several significant disadvantages. The first is cost; barium and strontium are expensive and not readily
available on the industrial scale that would be required. Barium sulfate precipitates can be recycled and
reused but this is an expensive technology and impractical for small-scale WWTPs. Additionally, barium
and strontium are metals with known human and aquatic life toxicity.
Ettringite has also been used in engineered treatment systems to remove sulfate to low levels. Ettringite
is a mineral that, when added to a wastewater, can produce high-quality low-sulfate waters but requires
significant process control to maintain the correct pH, calcium, and aluminum concentrations. The
ettringite sludge produced has been known to form a cement-like consistency that often fouls clarifiers
used to settle the ettringite precipitate. Additionally, treatment steps would be required to re-adjust the
chemistry of the water back to neutral to be suitable for discharge.
Sulfate can also be removed using ion exchange resins. These ion exchange resins can produce highquality effluents that are low in sulfate but their drawback is cost and regeneration of the resin. Strong
acids and bases are required to regenerate the resins and a municipality would have to find a way to
dispose of the regenerant solution while complying with their permit limits. The proprietary sulfate ion
exchange resins currently available are adapted for industrial applications and in municipal applications
would require pre-filters to remove organic material that would foul the resin media.
Chemical treatment of sulfate is theoretically possible but comes with several significant drawbacks
including cost, sludge disposal, and the need for significant high level engineering design and pilot
testing to ensure consistent sulfate removal. Chemical treatment is not currently a viable sulfate
treatment strategy for municipal wastewater plants because the technology has not been verified to
work. Assigning a cost to chemical treatment is not a worthwhile exercise because the treatment
technology has not been verified to work.
Physical Treatment
Physical treatment involves using membranes to remove sulfate from the effluent; the most commonly
known membrane treatment process is RO. Membrane treatment would be a “polishing” set of unit
operations that would need to be added at the end of the conventional wastewater treatment process.
A schematic of a possible membrane sulfate treatment is provided in Figure 9.
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Figure 9 Simplified conceptual treatment chain for sulfate treatment
Membrane Treatment
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Membrane treatment works by forcing the water through a porous membrane that excludes dissolved
minerals (including sulfate) but allows water molecules to pass through. The water that passes through
the membrane is called “permeate” and is low in dissolved minerals and sulfate. The water that does
not pass through the membrane is called the concentrate and contains all of the dissolved minerals that
did not pass through the membrane. In a typical RO membrane, 80% of the water that enters a
membrane passes through as permeate and the remaining 20% ends up as concentrate.
Electrodialysis is another membrane treatment process that uses electrical potential to separate salts
across a membrane. It is used in niche water treatment applications and is typically used to treat
brackish waters. Electrodialysis is not an appropriate technology for municipal wastewater treatment
because less complicated and more commercially available RO membranes can achieve similar
treatment goals.
Water treatment membranes come in many grades. RO is one of the finest grades of membrane and has
pore sizes that exclude greater than 99% of all dissolved minerals. The pores in RO membranes are so
small that they foul readily, degrading the function and life of the membrane. In order for an RO
membrane to function consistently, it must have a “pre-filter” upstream that removes large particles,
colloids and dissolved solids as necessary in order to prevent excessive fouling.
The exact nature of the pre-filtration that would be required to protect the RO membrane would have
to be determined on a case-by-case basis. A personal communication with a staff person in the
membrane treatment department of General Electric (Dan Winkler, personal communication on
July 28, 2015) indicates that membrane bioreactors have been successfully used in Texas as pre-filters
before a RO system at wastewater plants. A nanofiltration membrane upstream of the RO membrane is
another conceivable pre-filter. A complication associated with this process is that many WWTPs in
Minnesota treat very hard water (> 180 mg/L as CaCO3). In those cases, a pre-filter might also need to be
designed to prevent hardness fouling of the RO membrane.
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Concentrate management is another significant concern when designing an RO membrane system. The
MPCA has found that discharging RO concentrate directly to a surface water cannot be permitted
because the concentrate is too “salty” to pass whole effluent toxicity tests. Because of this discharge
constraint, the only option for managing the brine is evaporation and crystallization. Evaporation and
crystallization is the unit operation of boiling off water in the concentrate and leaving the dissolved salts
behind to crystalize. The crystalized salt must be trucked to a landfill for disposal. Evaporation and
crystallization is a costly and energy-intensive concentrate management strategy.
Permeate toxicity is another concern when designing a RO membrane system for discharge to a surface
water. The permeate of a RO membrane is very pure water that is low in dissolved solids and pH. This
permeate is corrosive to metal piping and is unlikely to pass a whole effluent toxicity test. In most RO
designs for drinking water, permeate toxicity and corrosiveness are managed by treating a fraction of
the design flow using RO and then mixing the permeate with blending water that has been short
circuited, meaning it is diverted before going through the RO membrane (Figure 10). The mixed in
blending water increases the dissolved mineral concentration of the permeate and buffers the effluent
pH back to neutral so that the water can be safely discharged within permit limits. A drinking water RO
plant will typically divert 20% or more of the flow.
Figure 10. Schematic of the concept of blending RO permeate with diverted influent water to produce an
effluent that could be discharged to a surface water.
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Diversion of blending water is an inexpensive and effective permeate management strategy when the
effluent sulfate limits are relatively high. If effluent sulfate limits are low, then blending is no longer an
effective strategy because the blending process would add excessive sulfate to the effluent. This
concept is illustrated in Table 16. When influent sulfate concentrations are high and target water quality
concentrations are low, a very high percent removal of sulfate is required. Under this circumstance,
blending of the permeate is not possible because any blending would elevate sulfate concentrations
above the target effluent limit.
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In the circumstance where blending is not possible (>90% target sulfate removal), the entire permeate
flow would have to be re-carbonated. Re-carbonation is the process of adding minerals, typically lime or
calcium carbonate, to the permeate to buffer the pH to neutral and allow the permeate to pass a whole
effluent toxicity test. There are no standard design protocols for re-carbonation unit operations. A
design engineer would need to perform careful bench and pilot testing to develop operational protocols
that would ensure permit limits are always met in a full-scale treatment plant.
Table 16. Percent removal of sulfate required based on a range of target sulfate effluent limits and influent
sulfate concentrations.
Influent SO4 (mg/L)
Target SO4 Effluent Limit (mg/L)

25

100

300

500

1

97%

99%

99%

99%

10

69%

92%

97%

98%

25

22%

80%

94%

96 %

50

61%

87%

92%

100

22%

74%

84%

48%

69%

200
500

22%

Note: A blank indicates that no treatment would be required. The percent removal calculation considers
effluent variability and assumes that in order to reliably meet the target limit, the treatment plant must
average an effluent sulfate concentration below the limit.
Physical treatment using RO to remove sulfate is the most practicable sulfate treatment technology
currently available. However, there are significant design uncertainties that make it difficult to estimate
costs and reliability. A design engineer would need to perform extensive site-specific analysis and
engineering testing in order to get the correct design parameters to design and cost a full-scale plant
capable of removing sulfate and meeting all potential permit limits. The next section discusses a range
of estimated treatment costs based on assumptions about the influent quality and a range of sulfate
treatment goals.
Sulfate Treatment Conclusions
Physical treatment of sulfate using a RO polishing process is the most practicable treatment alternative
for municipal dischargers. It is possible to link conceptual treatment unit operations together to meet
sulfate treatment goals.
The overall conclusion of this analysis is that the linked physical treatment processes used to remove
sulfate are non-standard and would require significant site-specific analysis and engineering testing.
Bench or pilot testing of the relevant unit operations would be necessary to obtain design parameters
and determine other implementation concerns. In general, if bench and pilot testing were required it
would add well over a year to the full-scale plant design time and hundreds of thousands of dollars to
the design costs.
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The knowledge to design a full-scale municipal wastewater plant with sulfate treatment in Minnesota
does not currently exist and would have to be developed before a full-scale treatment plant could be
constructed. Having said this, the bench and pilot testing required for municipal sulfate treatment is not
an insurmountable obstacle. For example, every wastewater treatment technology that is now
considered “standard” was at one point, either bench or pilot tested before installation in a full-scale
system. However, it takes time, money, effort, and scientific rigor to design bench and pilot tests to
obtain design parameters necessary for full-scale treatment plant design.
Because of the range of potential treatment goals and influent water quality, there is no one-size-fits-all
strategy for sulfate treatment.

Cost of treatment
Treatment for sulfate removal can be extremely expensive. As discussed above, there are few options
for sulfate removal, with RO/membrane filtration being the most reliable method for effectively
removing sulfate from wastewater discharges.
Estimating exact costs for RO treatment of sulfate is not possible without detailed design information.
The treatment plant design constraints are still very open ended and the questions below would need to
be answered.
•

What kind of pre-filter should be used before the RO membrane?

•

How would the potential range of water quality standards and influent sulfate concentrations be
accounted for?

•

Is it possible to use a nanofiltration membrane instead of RO to selectively remove sulfate but
not the smaller monovalent ions?

•

How should costs for re-carbonation be estimated, if re-carbonation is even needed at all?

•

How should the evaporator/crystallizer sludge transport and disposal costs be estimated?

•

Are there potential cost savings in terms of running the RO concentrate through another
membrane to reduce concentrate disposal costs?

•

How do capital and operations costs scale from large to small treatment systems?

There are significant uncertainties to answering any of the questions above. One certainty, though, is
that the answers would require a combination of site-specific engineering analysis and bench and pilot
testing.
Cost estimates of membrane treatment with evaporation and crystallization are discussed below. The
source of the information is from Appendix C of the “Engineering Cost Analysis of Current and Recently
Adopted, Proposed, and Anticipated Changes to Water Quality Standards and Rules for Municipal
Stormwater and Wastewater Systems in Minnesota” report by Barr Engineering. (Exhibit 42) The Barr
report goes into greater cost detail than this analysis; topics such as membrane cleaning schedules,
building cost assumptions, and membrane permeate fluxes are addressed in the report.
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The MPCA submitted a proposal to the Legislative Citizen Commission on Minnesota Resources (LCCMR)
to receive funds to hire a consultant to produce a report investigating the engineering feasibility and
cost analysis for municipal wastewater treatment of sulfate. The contracting process selected a coproposal from Bolton and Menk and Barr Engineering and they are in the process of completing the
project. The final due date of the project is May 2018. The MPCA does not expect that the final results of
this work to substantially change the proposed implementation of the new standard.
Capital costs
Treating municipal wastewater water using RO followed by evaporation and crystallization is likely to
have high capital costs. The capital costs in this section represent sulfate-polishing costs above the cost
of a conventional WWTP. The capital costs of additional conventional wastewater treatment, recarbonation system, etc., are not included.
Figure 11 shows the general trend of the costs provided by Barr Engineering (Exhibits 42 and 43). The
figure assumes RO membrane treatment followed by evaporation and crystallization of the RO
concentrate. The costs assume that 100% of the wastewater flow will be treated and a membrane water
rejection rate of 25%. The capital costs of the evaporator and crystallizer are the major driver of total
cost.
Figure 11. Cost Trends

Operations and Maintenance Costs
Treating municipal wastewater water using RO followed by evaporation and crystallization is likely to
have high operation and maintenance costs. The primary driver of operation and maintenance costs is
concentrate management. Energy and disposal costs are the primary drivers of concentrate
management operations and maintenance costs. RO is an energy intensive process but evaporation with
crystallization is much more so. Table 17 shows the likely energy costs of continuous operation of a 1
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MGD RO and evaporation with crystallization system at a market rate of $0.08 per kW-hr. For a RO with
evaporation and crystallization system, upwards of 50% of the total operations and maintenance costs
are energy costs.
Table 17. Operation and maintenance costs for RO polishing treatment train
Annual Energy Cost per
Power Usage per MGD

MGD of WWTP Flow

RO

145 kW

$101,000

Evaporation and Crystallization

9600 kW

$1,700,000

Disposal costs are another driver of costs. The crystalized salts must be disposed of at a landfill and the
tipping and hauling fees will add cost. The disposal costs will depend on the quantity of dissolved solids
in the water, the distance to the nearest landfill, and disposal costs. The Barr report analyzed tipping
and hauling costs associated with evaporation and crystallization for several Minnesota cities and found
that five to ten percent of operations and maintenance costs were associated with disposal fees. More
detailed explanation of disposal costs can be found in the Barr report (Exhibit 42).
Membrane Treatment Secondary Costs and Externalities
Membrane treatment with evaporation and crystallization also has significant secondary costs such as
high-energy requirements leading to high carbon emissions, advanced operator training requirements
and an increased need for operator labor hours. The combination of these secondary considerations
could prove prohibitively burdensome for affected communities.
An evaporator with crystallization has a high-energy demand. If the extra energy associated with
evaporation and crystallization comes from the burning of fossil fuels, it would also worsen the carbon
footprint of the facility and possibility require upgrading the power plant to a larger power capacity.
When evaporators and crystalizers are operated in conjunction with a RO plant, 4-8 additional labor
hours per 8-hour shift are normally required. Brine concentrators require laboratory support similar to
RO plants, where it is advantageous to have operators perform basic lab analysis. (Mickley, 2006) The
highest classification of wastewater operator would be required for these technologies; Minnesota
currently suffers from a lack of qualified wastewater operators. Attracting, retaining and funding
qualified wastewater operators would be a significant hurdle for municipal wastewater plants.
Costs Specific to Taconite Mine Dischargers
Mining-influenced waters that contain sulfate often have much higher concentrations of dissolved solids
and lower concentrations of residual organics when compared to treated municipal wastewater
effluent. These differences affect sulfate removal using membrane separation or other potential sulfate
removal technologies. The treatment of taconite mine wastewater will vary depending on the volume,
concentration, level of treatment, and process used. A mining company provided an estimate of some of
the costs associated with mining wastewater treatment (Table 18) as part of a variance request received
in 2012 (Exhibit 44). The reported costs are based on achieving the existing wild rice sulfate standard of
10 mg/L.
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Table 18 does not provide a full examination of the potential flow rates to be treated, the potentially
achievable discharge limits or the extent to which pretreatment technologies may be required.
Estimating the cost of these items is important when considering costs specific to taconite mine
dischargers but it is impossible for the MPCA to estimate these items with a high degree of certainty.
Every taconite mine in Minnesota is unique and thus has unique sulfate management challenges. It is
very likely that the combination of waste management technologies would differ substantially from one
taconite discharger to another. Table 18 provides valuable information that could be used to better
understand the potential costs for sulfate treatment of mining- influenced waters, but additional
information not currently available to the MPCA would be needed to estimate costs with a higher
degree of certainty. The costs for RO with evaporation and crystallization from Exhibits 42-43, discussed
in the municipal treatment section above, are also relevant to taconite dischargers.
Table 18. Effectiveness, Implementation, and Cost Information for Potential Treatment Technologies for Sulfate2012 Data – Facility Variance Request
Estimated Costs 6,7
Alternative

Source Isolation2,3
Natural Attenuation

2

Enhanced Natural Attenuation
Permeable Reactive Barrier
Floating Wetland

2

2

2

Effectiveness
in Meeting
WQS

Capital Cost

Annual O & M
Cost

Net Present Value5

U

$10,400,000

$71,000

$10,900,000

X

$170,000

$105,000

$1,700,000

U

$890,000

$480,000

$7,300,000

U

$35,800,000

$98,000

$37,200,000

U

$12,400,000

$720,000

$23,300,000

2,4

U

$3,500,000

$120,000

$5,100,000

2

Ion Exchange (modified Sulf-IX)

U

$16,300,000

$1,400,000

$26,200,000

Membrane Treatment
(Nanofiltration)1,8

U

$9,700,000

$1,000,000

$23,900,000

Membrane Treatment (RO)1,9

L

$20,700,000

$2,800,000

$62,500,000

Surface Flow Wetland/Lagoon

Key:

L = Likely to be effective in meeting water quality standard (WQS) at end of pipe
U = Ability to meet WQS uncertain/requires additional testing to demonstrate
X = Unable to meet WQS at end of pipe
Notes:
1. Cost for this option includes treatment to Class 3 & 4 WQS. Does not specifically include treatment of sulfate to 10 mg/L.
2.

Cost for this option includes treatment to Class 3 & 4 WQS. Does include treatment of sulfate to 10 mg/L, however,
treatment of sulfate to 10 mg/L is unproven.

3.

Capital cost provided is for an 85-acre geosynthetic clay liner-type cover. Actual cost depends on size and type of cover to
be implemented (e.g. capital costs for a 85-acre soil cover are estimated at $3,400,000, while capital costs for a 190-acre
geomembrane type cover may be $32,000,000.

4.

Not intended to be operated as a stand-alone process. The wetland/lagoon would be coupled with the floating wetland for
removal of sulfate. Cost presented is the added cost of this process.

5.

20 years, 3.5%
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6.

These cost estimates are considered conceptual level costs or Class 5 estimates (according to the Association for the
Advancement of Cost Engineering International), and should only be used for comparing the relative value of the
technologies evaluated in this Plan. The typical associated level of accuracy of Class 5 cost estimates is ±25 to 100%.

7.

Costs may vary from those presented in previously submitted Plans, due to additional information obtained during interim
periods.

8.

Nanofiltration may be capable of achieving compliance for Class 3 & 4 WQS, but not capable of reducing sulfate
concentrations to 10 mg/L.

9.

This cost estimate includes treatment of sulfate to 10 mg/L.

Costs not associated with treatment
Cost of preparing a permit application
The proposed rule revisions will not expand the applicability of the permit requirements; entities that
are not currently required to obtain a permit, or that are currently exempted from permit requirements,
will not be affected by the proposed rules. The proposed rule revisions will clarify where the wild rice
sulfate standard applies, however. The identification of wild rice waters in the rule will expand the
number of permittees that are currently required to address sulfate in their discharge, which for those
discharges will likely increase the cost of preparing a permit application and the fees associated with the
review of the application.
When a municipality or industrial discharger applies to the MPCA for a permit, the permit application
must include extensive information to characterize the design and operation of the facility and the
wastewater treatment process. Developing the level of information needed for a permit application will
require significant investment. Although many of these costs will be incurred in preparing any permit
applicant and cannot be attributed solely to the proposed revisions, the complexity of treating sulfate to
meet the revised standard or to apply for a variance will likely increase costs beyond what is currently
required to prepare and submit a permit application.
Costs of developing the numeric standard
Some of the costs that can be determined at this time are the costs of taking samples to characterize the
sediment to apply the equation and the costs of collecting porewater and analyzing it for sulfide to
implement the alternate standard.
As noted above, in the section on costs to the MPCA, the rule contains required methods for sampling
and analyzing sediment in order to calculate a numeric sulfate standard. The MPCA anticipates that
applicants for a permit to operate a new or expanding source with a sulfate discharge that may impact
one or more wild rice waters will need to do this sampling and analysis. The MPCA will complete the
sampling and analysis for existing WWTP. The cost of sediment collection, particularly the time and
effort needed to collect the samples, will likely vary according the size and complexity of the wild rice
water. However, MPCA estimates the cost of conducting the sampling and analysis of a wild rice water
to be approximately $1,200 per body of wild rice water.
The rule also includes a proposed alternate standard, which requires the collection of porewater and
analyzing it for sulfide. Collection of porewater in a manner so that sulfide is not oxidized, and is
comparable to MPCA data, requires adherence to a specific procedure, but the cost will be similar to the
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cost of sediment sampling and analysis. The MPCA estimates that the cost of sample collection will be
approximately $700 per site and porewater analytical costs will be about $35 per sample (the method
requires analysis of ten samples). The cost to conduct porewater sampling and analysis for a wild rice
wateris estimated to be approximately $1,000. This cost is in addition to the cost for the initial sediment
sampling.
Fees for a permit or variance application
Minn. R. 7002.0210 to 7002.0435 (Water Permit Fees) establish fees for water permit applications. The
permit fee is based on a point system multiplied by a biennially adjusted factor. The rules assign points
based on the complexity of the activity for which a permit is sought. For example, a request to modify an
existing permit that does not require new construction would be assessed a fee equivalent of eight
points ($2,480). 26 However, a major permit modification involving construction and an increase in the
design flow of more than 50 MGD would be assessed a fee equivalent of 40 points ($12,400).
Where the proposed rule revisions result in a more stringent sulfate discharge limit and the WWTP must
be upgraded to provide the necessary level of wastewater treatment, the MPCA expects there will be a
corresponding increase in permit fees. Permit fees are based on the size of the facility and the
complexity of the design of the treatment process.
The MPCA expects that many permittees will request a variance from the sulfate standards until the cost
of treatment becomes economically feasible. Minn. R. 7002.0253, subpart 2, item D currently
establishes the cost of a variance request at 35 points ($10,850), to account for the time MPCA must
spend to review and approve or deny the variance requests. The proposed rule would waive the
variance application fee for municipal dischargers because the MPCA will be developing variance
application materials to make both the application and review process less labor intensive. See Part 6.I
of this Statement for further discussion. Due to their more individualized nature and the greater review
time needed, industrial users would still be charged a fee. Variances must also be sent to EPA for
approval or denial.

Options to Mitigate Costs
Public Facilities Authority/State Revolving Fund for municipal wastewater treatment plants
Minnesota recognizes the importance of working with permittees to reach the goal of meeting the
water quality standards and ensuring the protection of Minnesota’s waters, particularly municipalowned wastewater treatment facilities providing a public service. To that end, Minnesota has developed
grant and low-interest loan programs for meeting municipal infrastructure needs. However, the
wastewater treatment options available to municipalities that discharge to a wild rice water are so
limited that the available financing programs may not be viable. Many of the funding programs provide
money for secondary treatment of wastewater but there are currently no secondary treatment
processes that remove sulfate from wastewater. RO is a proven technology for removing sulfate, but
many factors, including the cost, operating complexity, and technological limitations, essentially exclude

26

Based on 2016 biennial fee computation.
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it from practical consideration for municipal wastewater treatment at this time. The only feasible design
option for a municipality that discharges to a wild rice water may be to change the discharge point to a
receiving water that is not a wild rice water. This type of design solution may be eligible for funding
under certain of the MPCA’s funding programs, although each program has specific conditions and
limitations. The re-routing of a wastewater discharge might not qualify for a particular program or, if
eligible, the amount of funding may not be sufficient to cover the expense of such a project. The public
funding options available to mitigate municipal costs will vary depending on the proposed design
solution and the program from which funding is sought.
The following state programs may be available to municipal dischargers to mitigate the cost of activities
necessary to comply with the proposed sulfate standard.
•

The Clean Water Revolving Fund (CWRF) is a federal-state matching program available to local
units of government for both point source and nonpoint source construction projects. Low
interest loans are awarded through this program depending on the state’s Project Priority List
score. (The process for developing the Project Priority list is described in Minn. R. 7077.01177077.0119.)

•

Grant sources available for construction projects include the Wastewater Infrastructure Fund,
which supplements the CWRF to provide gap financing for high project costs. The Small Cities
Development Grant Program is available for cities with populations less than 50,000. It has a
maximum award of $600,000 and addresses needs principally affecting low to moderate income
households in a community. The Point Source Implementation Grant program is available to
communities of all sizes. Currently, it has a grant maximum of 50% of project costs, up to a
maximum of $3 million, although it is possible that those maximums could be increased in the
future.

Additional information and details about the options available to municipalities is available at
https://www.pca.state.mn.us/sites/default/files/wq-wwtp2-42.pdf
Variances
The MPCA expects that some negative economic effects can be mitigated on a facility-specific basis, at
least temporarily, by a variance from the water quality standard, although a one-time fee is required as
described above. State and federal regulations allow for consideration of economic impact in the
granting of variances, and the MPCA expects that many dischargers will seek relief from the standard
through the variance process.
Although economic considerations cannot be a factor in the establishment of a water quality standard,
economic considerations are a very significant factor in how the MPCA implements a standard in a
specific permit. The CWA, and state rules, allow the MPCA to consider economics in the granting of a
variance from a standard or effluent limit. When considering options to mitigate costs, a variance is a
viable option for dischargers, depending on their economic circumstances. The MPCA can also grant a
variance where there is no technologically feasible treatment option.
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E. Probable costs or consequences of not adopting the proposed rules
The MPCA is required to provide a discussion of “the probable costs or consequences of not adopting the
proposed rule, including those costs or consequences borne by identifiable categories of affected parties,
such as separate classes of government units, businesses, or individuals.”
Minn. Stat. § 14.131 (6)
There is an existing standard to protect wild rice from the impacts of sulfate, providing some limitations
to the costs or consequences of not adopting the proposed rules, assuming that the existing standard
would remain in effect. The consequences of not adopting the proposed rule depend on:
•

Issues related to implementing the existing standard;

•

Whether the proposed revisions to establish an equation-based standard and alternate standard
result in a more protective standard or limit based on the specific conditions; and

•

The perspective of the affected person regarding the validity of either the proposed revisions to
the standard or the existing standard.

Issues relating to implementing the existing standard.
The goals of the proposed revisions are to provide clarity in application of the sulfate standard to
protect wild rice and to incorporate the latest scientific understanding. The need for the proposed
revisions is discussed in Part 2 of this Statement. Briefly, there are two problems with the existing
standard that would not be resolved if the proposed revisions are not adopted.
The first problem is the difficulty of determining how the standard applies and defining the waters to
which the existing standard applies. As noted previously, the existing standard has no clear information
about duration and frequency and implementing the current standard requires a detailed case-by-case
analysis to determine whether the wild rice beneficial use exists or has existed in a specific water body.
Not adopting the proposed revisions will result in continued uncertainty and the attendant need for
case-by-case interpretation. Permittees will need to conduct studies to inform a case-by-case evaluation
of whether or not a water used for production of wild rice is present downstream of their discharge,
and, if so, permittees and the MPCA will need to conduct an evaluation of whether a sulfate limit and
sulfate treatment are needed to protect the wild rice. The consequence of not adopting the proposed
revisions will be to perpetuate the confusion involved in applying the standard, which will in turn affect
the MPCA’s ability to issue permits effectively. That uncertainty will result in delays in the permit
process and increased costs of permit design and review for both the MPCA and permit applicants. The
costs associated with this uncertainty and need for further study will be eliminated or reduced if the
proposed revisions are adopted.
The second problem is the existing numeric sulfate standard’s lack of accuracy in protecting the wild rice
beneficial use. The MPCA’s current understanding of the site-specific dynamics of sulfate toxicity shows
that the existing standard may be, depending on the circumstances, either over-protective or underprotective. An equation-based approach is more accurate, meaning that the standard is more likely
provide the necessary protection for wild rice and less likely to require expensive treatment to reduce
sulfate when that is not needed to protect rice. Retaining the existing standard will result in higher
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misclassification rates, while the equation-based approach is more likely to match the requirements to
what is necessary to support the environmental goal of protecting wild rice. Not adopting the proposed
rule will prevent more accurate (and therefore effective and cost-efficient) protection of wild rice and
implementation of sulfate treatment.
Consequences based on the effect of the proposed revisions.
The consequences of not adopting the proposed revisions depend primarily on the result of the
application of the proposed equation-based standard. Because any wild rice water identified in Minn. R.
7050.0471 would have been identified as being subject to the sulfate standardunder a case-by-case
application of the existing standard, this discussion focuses on the change to the numeric standard. As
described above, the existing 10 mg/L numeric standard is sometimes too protective and sometimes not
protective enough. Ultimately, this means that the equation-based standard will result in an individual
water body having a calculated sulfate standard that is either more than 10 or less than 10 mg/L.
Because of this variability, not adopting the proposed revisions may have a positive consequence for
certain classes of affected parties and a negative cost or consequences for others.
For example, when the proposed revisions are adopted, a discharger may be subject to additional
permit conditions and increased costs if the equation results in a calculated numeric sulfate standard
that is more stringent than the existing standard. Conversely, if the equation results in a calculated
numeric sulfate standard that is less stringent than the existing standard, and the existing standard has
not yet resulted in a permit limit met by that facility, the adoption of the equation-based approach will
result in decreased costs. 27
Consequences based on perception of the effectiveness of either the existing standard or the proposed
revisions.
An additional complication in explaining the consequence of not adopting the proposed revisions is the
divergence of opinion about the effect of maintaining the status quo (i.e. the current 10 mg/L sulfate
standard applicable to “water used for production of wild rice during periods when the rice may be
susceptible to damage from high sulfate levels”). There is a range of opinions among the public, tribes
and the regulated community about the consequences of not adopting the proposed revisions and
thereby maintaining the status quo of the existing standard. There are also concerns, as noted in the
Part 9 of this Statement (Environmental Justice), about the populations that have borne costs or
received benefits up to this point – with limited implementation of the existing standard and a sense by
many that wild rice waters have been lost over the years.
Those opinions, and therefore each person’s perception of the consequences of not adopting the
proposed revisions, vary depending on a person’s attitude toward the protectiveness of the existing

Because of CWA anti-backsliding provisions, limits cannot be removed once they are placed in a permit, even if the standard is
subsequently revised, except under the conditions set forth in 33 U.S.C. § 1342(o). If a previously applicable permit limit has not
become effective (as under a schedule of compliance) or it the treatment facilities did not achieve the previous effluent
limitations, it may be possible to change the limit. However, most Minnesota sources do not yet have sulfate limits and
therefore, the antibacksliding provisions will not apply.

27
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standard and the protectiveness of the proposed revision to an equation-based standard. The
divergence of stakeholder views means that there will be a wide range of perceived costs and benefits
to stakeholders. For those who prefer the existing 10 mg/L, believing it to be more protective of wild
rice, there are positive benefits to not adopting the equation-based standard. For those who prefer the
equation, there are negative consequences to not adopting the proposed equation-based standard.
Economic assessment of the benefit of a standard that is specifically protective of wild rice.
The cost of not adopting the proposed revisions is the loss of the benefits that would be realized by the
adoption of the proposed revisions. In general terms, the benefit of implementing a standard comes
from the preservation or improvement of the beneficial use that the standard is meant to protect – the
benefits that accrue to society from having the ability to use a water body for activities such as fishing,
swimming or boating, irrigation, drinking water, or other uses. There may also be societal benefits that
relate not to the use of the water, but just to the knowledge that the water exists, is clean, and supports
a population of aquatic life or other uses.
In this case, the proposed revisions do not establish a new beneficial use or new protections; instead,
they refine the existing standard for the protection of wild rice from the impacts of sulfate. Because the
existing standard provides some level of protection, it is difficult to quantify a specific level of benefits
that might result from the proposed rules.
It must also be noted, as further explained below, that much of the analysis of benefits resulting from
environmental improvements is necessarily qualitative. When a proposed rule requires implementation
of pollution treatment technology, that cost is relatively easy to quantify – treatment technology is a
marketed good that has a price tag. The public goods that accrue from environmental improvements do
not have a price tag. Some benefits, such as human health benefits or the benefits of more tourism, can
be quantified using various techniques. However, some experts question the efficacy of these
techniques and the usefulness of deriving a dollar figure purported to measure how much the public
values something they do not purchase – like the existence of clean water, wild rice, or thriving
waterfowl. Further complicating the situation for this rulemaking is the centrality of wild rice to the
cultural heritage of the Ojibwe and Dakota people; the value of wild rice in this context is inestimable.
This analysis attempts to delineate, if not fully quantify, the benefit of the proposed rule. Taking into
account the complexities described above the benefits are not directly comparable to the costs. One
should not be subtracted from the other to determine if this regulation is “worth it”. Instead, each
should be reviewed.
The main benefit will be to water bodies with wild rice that are impacted by sulfate-containing
discharges, specifically where the existing 10 mg/L sulfate standard is not sufficiently protective and the
equation-based standard results in a more stringent sulfate level that is expected to keep sulfide below
the harmful level and be more protective of the wild rice. Because of the difficultly in determining the
specific benefits of the change from the existing standard to an equation-based standard, this analysis
speaks generally to the benefits of wild rice protection.
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According to EPA’s Guidelines for Preparing Economic Analyses (2014), “The aim of an economic benefits
analysis is to estimate the benefits, in monetary terms, of proposed policy changes in order to inform
decision making.”
The process of analyzing and quantifying the benefits for any environmental policy, rule or standard
entails multiple steps:
1. Estimating the change in physical quantities of pollutants (in this case, sulfates) as a result of the
rule (relative to the baseline of conditions before implementation of the rule);
2. Estimating the change in physical effects (in this case the impacts on wild rice habitat, productivity,
etc.) as a result of the change(s) in pollutant amounts (again, relative to the baseline);
3. Determining the benefits that people value and care about that will likely be affected as a result of
the change in physical effect;
4. Estimating the changes in the provision of these benefits (relative to the baseline); and
5. Estimating the value of these changes in benefits (ideally in monetary terms) to all affected
individuals. The total benefit is the sum of all individual amounts for each type of benefit that is
affected by the new rule and is the sum of benefit amounts for all individuals affected by the new
rule.
In an ideal world, a regulatory agency could methodically undertake each of these steps to estimate the
expected benefits of any environmental policy. This allows for a direct comparison to the estimated
costs of implementing the change. However, time and budgets are always limited. Moreover, each of
the above steps can be fraught with complexity and uncertainty, and in many cases, a lack of adequate
data, methods, and models to produce confident estimates. In assessing the benefits of the proposed
revision to the sulfate standard to protect wild rice, this is certainly the case for each of the steps above.
As a result, much of this benefits assessment will necessarily be qualitative with the intention of pointing
out the likely benefits of the revisions and a ballpark estimation of the economic value of these benefits
rather than precise quantifications of benefits and their economic values. It is also important to note
that in the case of this proposed rulemaking, the analysis is further complicated by the existence of a
standard that is proposed to be replaced, rather than being the proposed adoption of a new standard or
policy.
Defining and Characterizing Benefits
Step 1: Estimating the change in quantities of sulfate
Because the proposed revision is an equation-based standard that results in a calculated numeric
standard specific to each wild rice water, it is not feasible to determine a clear and comprehensive
picture of the change in sulfate concentrations across all Minnesota wild rice waters as a result of the
proposed revisions. In some water bodies, the calculated numeric sulfate standard will allow for higher
sulfate concentrations relative to the current standard of 10 mg/L. In other water bodies, the standard
will require sulfate levels below the current 10 mg/L standard and consequent reductions to get to that
level. This is because other site-specific factors (sediment TEFe and TOC) that modulate the effects of
sulfate on wild rice viability must be taken into account. Collecting the data and calculating the numeric
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sulfate standard will be a long-term process; the MPCA does not yet know how many water bodies will
have sulfate standards either more or less restrictive than the current standard.
Step 2: Estimating the change in wild rice protection
The purpose of the wild rice sulfate standard is to protect the use of the wild rice grain as a food for
wildlife and humans. Thus, the proposed revisions will protect wild rice productivity. As discussed for
Step 1, collecting the data and calculating the numeric sulfate standard will be a long-term process and
quantifying the change in wild rice protection is not possible based on the data and models available.
The sediment TEFe and TOC have not yet been measured in most wild rice waters to allow calculation of
the numeric standard and subsequent comparison to current sulfate levels in the water to determine
the extent to which the wild rice beneficial use is currently supported. The nature of wild rice growth
means that it is not simply present or absent in a water; wild rice may be present at high densities and
over large areas or may be only sparse and scattered. The extent and density of wild rice stands varies in
response to many factors, such as weather, habitat, water clarity, invasive species, etc. Because
different waters and different conditions produce different quantities of wild rice, it is difficult to
quantify at a specific time whether wild rice in a particular water is improving or declining.
Step 3: Determining the benefits that people care about and how they will be affected by this
standard
This step entails translating the changes in beneficial use (as determined in Step 2) to changes in
ecosystem services. Ecosystem services are essentially all the goods and services produced by
ecosystems that people value, whether they are marketable commodities or services that are not
bought or sold in any market (Daily, 1997). Thus, the ecosystem services provided by wild rice waters
are equivalent to the benefits. There are several types of benefits provided by wild rice waters, which
are both directly and indirectly related to the beneficial use of harvest and use of wild rice as a food
source for wildlife and humans, including:
•

Provisioning benefits. Wild rice is a food source with sustenance and economic benefits from its
harvest.

•

Regulating benefits. Wild rice habitat can help control erosion and provide some flood control
and climate stabilization by storing carbon.

•

Supporting benefits. Wild rice has ecological importance, with both migrating and resident
wildlife using it as a food source. It provides a habitat and feeding grounds for a variety of
waterfowl, migratory birds, fish, and mammals.

•

Cultural benefits. Wild rice, the official state grain of Minnesota, is culturally and spiritually
important to the state and to tribes. It provides both aesthetic benefits and opportunities for
recreation and tourism in the areas where it grows, as well as spiritual value to many of the
communities, particularly tribal communities. (Millennium Ecosystem Assessment, 2005)

The existence of a sulfate standard provides protection of the wild rice beneficial use. Relative to the
current standard, the revised sulfate standard will result in protection of that beneficial use that is more
accurate and effective. As stated above, the extent of effective protection is difficult to quantify.
However, relative to the current standard, the revised standard will result in an equal number of
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affected wild rice waters and an improved level of protection of potential harvestable wild rice over
time so that all the benefits of wild rice (and the value of those benefits) will increase.
Steps 4 and 5: Estimating the changes in the provision of these benefits and economic valuation of the
changes
The added amount of each of these benefits that the revised standard will provide (relative to the
current standard) is difficult to quantify.
Moreover, for several of these benefits, monetary valuation is challenging and fraught with uncertainty.
For example, non-use values, such as the appreciation of nature, regional biodiversity and the cultural
and spiritual values of communities that have traditionally harvested wild rice, are challenging to value
in monetary terms. These challenges include uncertainty about several factors including knowledge gaps
on species-ecosystem linkages, how exogenous factors such as climate change will affect these linkages,
non-homogeneity of individual preferences/perceptions for cultural values, differing perceptions on
present and future benefits and so on. These challenges are also associated with lively debates on
whether these benefits should be valued at all.
Many stakeholders from the fields of conservation biology and anthropology may believe that values
associated with nature or culture are ‘infinite’ or ‘priceless’ and trying to put a price on them is not
meaningful and may undermine their real worth (McCauley, 2006, Snyder et al., 2003). Opponents to
this view, mainly ecological economists, point out that not putting a price on such values effectively
results in undervaluation or lack of valuation leading to overuse and degradation over time (Daily et al.,
2000). While there is truth on both sides, it is likely that any monetary valuation, if possible, would
probably be an under-estimate owing to knowledge gaps noted above, while serving as a benchmark for
starting to value non-consumptive benefits. An interdisciplinary perspective and incorporation of related
research findings from natural sciences and economics will better inform decision-making on
preservation of natural and cultural resources and their non-use values (Polasky, 2008)
It is not feasible to conduct original valuation research to assess the monetary benefits of this specific
proposal. This is a very common situation in many studies on the economic valuation of environmental
resources. In such cases where budgetary and time constraints make performing original research
infeasible, it is common to utilize “benefits transfer,” or the application of values estimated in previous
studies to new policy cases.
Therefore, this discussion does not attempt to place a total economic value on the benefits of the
revised standard. Rather, it describes some of the benefits, who receives them, and how approximate
values of some of these benefits in monetary terms have been estimated through benefits transfer or
similar approaches. The MPCA does not intend this to be a complete and comprehensive tally of the
economic benefits of this proposal, but rather a sketch of these values to give a rough sense of their
magnitude.
Provisioning Benefits
According to the recently published “The Value of Nature’s Benefits in the St. Louis River Watershed”
(Fletcher and Christin, 2015) an estimated 4,000 to 5,000 people (both tribal and non-tribal) hand
harvest wild rice annually with an average annual harvest of 430 pounds per individual (Exhibit 21
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MDNR, 2008). Although cultivated wild rice is the majority of total production in Minnesota, hand
harvested natural wild rice remains a vital component of tribal and local economies and is an important
source of subsistence for tribal communities.
In 2007, the Leech Lake Band of Ojibwe, one of the primary wild rice harvesters in Minnesota, sold
nearly 300,000 pounds of wild rice (Exhibit 21 MDNR, 2008). At $1.50 per pound, this harvest generated
more than $400,000 of income for tribal members.
Some wild rice processors or finishers may also offer short-term seasonal employment for finishing wild
rice.
Wild rice may be purchased from harvesters at a price of $1.50 per pound or similar, but is sold direct to
general purchasers at higher prices. Prices for Nett Lake Wild Rice ranged from $6.75/lb for broken rice
to $12.95/lb. for hand-picked regular parched rice to $19.95/lb. for hand-picked and hand-parched
rice. 28 A call to the Leech Lake fisheries office indicated that wild rice sells for $8/lb. 29
According to the MDNR, wild rice is a substantial food crop worth at least $2 million to the state’s
economy each year; and 5% of production is valued at approximately $100,000. Therefore, every 5% of
wild rice production protected would maintain an estimated $100,000 benefit per year; in wild rice
waters impacted by elevated sulfate levels, restoration to achieve the proposed revised standard would
add an estimated $100,000 per year to state revenues for every 5% increase in wild rice production
(Exhibit 21 MDNR, 2008).
Regulating Benefits
Neither the quantification nor economic valuation of non-market regulating benefits provided by the
wild rice beneficial use can be estimated due to the lack of knowledge of changes in the extent of that
beneficial use over time. However, it is important to realize that erosion control, flood mitigation, and
climate stabilization are also likely benefits of protecting wild rice.
Supporting Benefits
A study on wild rice in Minnesota by the MDNR noted the ecological importance of wild rice in
supporting a variety of wildlife including invertebrates, amphibians, both small and large fish species,
waterfowl, migratory birds and mammals, which use wild rice seeds, waters, and the plants themselves
for foraging, nesting, and reproduction. The MDNR 2008 report states, “It is one of the most important
foods for waterfowl in North America. More than 17 species of wildlife listed in the MDNR’s
Comprehensive Wildlife Conservation Strategy as “species of greatest conservation need” use wild rice
lakes as habitat for reproduction or foraging.” The quantification and economic valuation of non-market
supporting benefits provided by the wild rice beneficial use, including feeding grounds for several bird
and fish species that people care about as well as general support for biodiversity, is also not feasible for
this proposal. However, even if these benefits cannot be adequately quantified and valued in response
to this proposal, it is important to acknowledge their existence.

28

Prices for Nett Lake Wild Rice, retrieved from online store http://www.nettlakewildrice.com/home.php?cat=1 on April 7, 2017

29

Called 218-335-7426 as indicated on https://www.llwildrice.com/; call made April 7, 2017.
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Cultural Benefits
These are some of the most significant (and often the most debated) benefits of the wild rice beneficial
use in Minnesota. It is worth further subdividing this category into recreation and tourism on one side
and the cultural and spiritual importance of wild rice on the other. Recreation and tourism are more
tangible in that they contribute to both market-based benefits (for example: hunting, fishing, revenues
to hotels, vacation rentals and recreation outfitters), and non-market benefits (for example: biodiversity
conservation, wildlife watching, scenic beauty of wilderness, sense of place). There are various ways to
estimate economic value of these benefits, but the majority are non-market valuation methods such as
willingness-to-pay surveys and travel cost methods. Willingness-to-pay surveys, a subset of more
general contingent valuation methods, ask a subset of beneficiaries (i.e., those that participate in the
travel and recreation activities) to state how much they are willing to pay for that benefit. The results of
this survey can then be extrapolated to estimate the value for the entire population of users. This
method has been used extensively throughout the country. An example in Minnesota was an extensive
report to value the benefits of the St. Louis River watershed in the northeastern part of the state
(Fletcher and Christin, 2015). Travel cost methods have also been used extensively to value the benefits
of travel and recreation provided by ecosystems. This method is based on the idea that the willingness
to pay for recreation is reflected in the costs involved in traveling to their locations. The opportunity cost
of travel time as well as the direct costs of travel (gasoline, airfare, etc.) are included in this estimation.
The cultural and spiritual importance of wild rice and wild rice habitat are clearly not marketable
benefits and can be the hardest benefits provided by ecosystems to translate into monetary terms. In
particular, the Dakota and Ojibwe people have cultural and spiritual ties to wild rice. Many stakeholders
might say that the existence of wild rice has infinite value, which is to say that it is not possible to put a
price tag on these aspects of nature. Nevertheless, the most direct approach that has been used to
translate aesthetic, cultural and spiritual values into monetary terms have been willingness-to-pay
surveys, including in the St. Louis River watershed. (Fletcher and Christin, 2015) However, willingness-topay surveys are certain to underestimate cultural and spiritual values because of constraints on
stakeholders’ ability to pay (that is, their income) and the lack of substitutes for spiritual resources.

F. Assessment of differences between the proposed rules and corresponding
federal requirements and rules in states bordering Minnesota and states
within EPA Region V.
Minn. Stat. § 14.131, together with Minn. Stat. § 116.07, subd. 2 (f), requires an assessment of
differences between the proposed amendments and corresponding federal requirements, similar
standards in states bordering Minnesota, and states within EPA Region 5.
14.131 (7) an assessment of any differences between the proposed rule and existing federal
regulations and a specific analysis of the need for and reasonableness of each difference;
116.07, subd. 2 (f) In any rulemaking proceeding under chapter 14 to adopt standards for air quality,
solid waste, or hazardous waste under this chapter, or standards for water quality under chapter
115, the statement of need and reasonableness must include:
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(1) an assessment of any differences between the proposed rule and:
(i) existing federal standards adopted under the Clean Air Act, United States Code, title 42, section
7412(b)(2); the Clean Water Act, United States Code, title 33, sections 1312(a) and 1313(c)(4); and
the Resource Conservation and Recovery Act, United States Code, title 42, section 6921(b)(1);
(ii) similar standards in states bordering Minnesota; and
(iii) similar standards in states within the Environmental Protection Agency Region 5; and
(2) a specific analysis of the need and reasonableness of each difference.
The water standards program, as established by the CWA, is based on the premise that States develop
specific standards based on federal guidelines and criteria, and that the state standards will vary
depending on state-specific conditions and needs. There is no federal counterpart to the equation-based
sulfate standard or the process for identifying wild rice waters; therefore, an assessment of whether the
proposed revisions are more or less stringent is not possible. The MPCA maintains that the proposed
revisions are consistent with the intent of the CWA as well as reasonable interpretations of federal
guidance, and meet the federal expectation that states develop state-specific water quality standards.
No other state has established a beneficial use class for wild rice or established a sulfate standard
applicable to wild rice. Two Minnesota tribes have established water quality standards for wild rice.
The water quality standards for the Grand Portage Band of the Minnesota Chippewa Tribe are found at
https://www.epa.gov/wqs-tech/water-quality-standards-regulations-grand-portage-band-minnesotachippewa-tribe. (Exhibit 45) The Grand Portage standards:
•

Define wild rice areas as “a stream, river, lake or impoundment, or portion thereof, presently
has or historically had the potential to sustain the growth of wild rice (also knowns as Zizania
palustris or manoomin)”;

•

Establish a numeric standard that “sulfates must not exceed 10 mg/L in wild rice habitats”;

•

Identify specific waters according to a cultural designated use of wild rice; and

•

Establish a narrative standard that “waters capable of supporting wild rice will be of sufficient
quantity and quality as to permit the propagation and maintenance of a healthy ‘wild rice’
ecosystem in addition to the associated aquatic life and their habitats.”

The water quality standards for the Fond du Lac Tribe are found at https://www.epa.gov/wqstech/water-quality-standards-regulations-fond-du-lac-band-minnesota-chippewa-tribe (Exhibit 46).
The Fond du Lac standards:
•
•
•

Define wild rice areas as “a stream, reach, lake or impoundment, or portion thereof, presently,
historically or that has the potential to sustain the growth of wild rice”;
Establish a numeric standard that “any lake or stream which supports wild rice growth shall not
exceed instantaneous maximum sulfate levels of 10 mg/L”;
Identify specific waters according to a cultural designated use of wild rice; and
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•

Designate five of the most productive wild rice waters as “outstanding reservation resource
waters”, providing them Tier 3 antidegradation protection.

The state’s current wild rice sulfate standard and the proposed revisions to the wild rice sulfate standard
differ from the tribal standards as follows:
•

The proposed revisions will retain and clarify the existing beneficial use to “the use of the grain
of wild rice as a food source for wildlife and humans.” The existing wild rice beneficial use is
different from the tribal cultural use designation of wild rice waters.

•

The existing state standards apply to “water used for production of wild rice” and the proposed
revisions apply the standard to identified wild rice waters based on supporting the beneficial
use. The tribal standards apply the standards to waters on the basis of “past, present, or future
potential to sustain growth or be vegetated with wild rice” (Fond du Lac) or “presently,
historically or with the potential to sustain the growth of wild rice” (Grand Portage), both
broader designations.

•

The existing state rules apply the sulfate standard “during periods when the rice may be
susceptible damage by high sulfate levels” and the proposed revisions will apply the sulfate
standard as an annual average that can be exceeded once in ten years. The Grand Portage tribal
standards do not specify when the standard applies and the Fond du Lac tribal standards specify
that the sulfate standard as an instantaneous maximum limit.

•

The proposed revisions to the state sulfate standard establish the protective sulfate value
through an equation rather than as a fixed 10 mg/L standard as established in both tribal
standards.

G. Assessment of cumulative effect
Minn. Stat. § 14.131 (8) requires the MPCA to provide: An assessment of the cumulative effect of the
rule with other federal and state regulations related to the specific purpose of the rule.
Minn. Stat. § 14.131 defines “cumulative effect” as “the impact that results from incremental impact of
the proposed rule in addition to the other rules, regardless of what state or federal agency has adopted
the other rules. Cumulative effects can result from individually minor but collectively significant rules
adopted over a period of time.”
The assessment of the cumulative effect must be based on a comparison of the proposed rules with
other federal and state regulations “related to the specific purposes of the rule.” It is important to
consider the specific purpose of the rule before determining the cumulative effect. In section C of this
part, the MPCA has provided a discussion of the alternatives considered that would achieve “the
purpose of the proposed revisions.” That discussion of the purpose of the rules is relevant to the
question of the cumulative effect of the proposal.
The purpose of the water quality standards in general is to protect beneficial uses. As standards are
modified, based on new scientific information, the associated wastewater treatment requirements are
also affected. Water quality standards originally only required simple treatment to remove solids, then
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they required wastewater treatment to eliminate pathogens. Over the past several decades, facilities
have been required to address other pollutants by installing certain treatment technology to meet
technology-based effluent limits and now states are requiring facilities to meet water-quality based
effluent limits (WQBELs).
In the context of the wild rice standard, it is important to remember that the existing 10 mg/L sulfate
standard is in place and could require treatment. In some cases, the proposed revisions will require
some facilities to conduct additional treatment to meet a numeric sulfate standard that is more
stringent than the existing standard. In other cases, the proposed revisions will allow for lesser
treatment, possibly reducing the impact of a sulfate standard.
However, because the sulfate standard has not been consistently implemented (and because of the
legislation that prevents the MPCA from requiring permittees to spend money to meet the current
standard until it has been revised), there is a perception among some that this rulemaking imposes a
“new” standard. The MPCA is aware that many permittees are concerned about the ongoing refinement
of water quality standards and feel a likely burden from the aggregate effect of standards and the costs
of installing treatment to meet more stringent standards.
The MPCA has received comments regarding the potential cumulative effect of the proposed revisions.
One commenter stated:
“Moreover, the MPCA should take into consideration the additional cumulative effects of other proposed
regulations now under consideration or which will be under consideration in the near future. The present
piecemeal approach to standards development every 5 year permit cycle makes it very difficult for the
regulated community to effectively plan to meet changing standards.”
And
“In the development of the proposed standard the MPCA should perform a cumulative analysis of the
implementation costs.”
Although the MPCA acknowledges that the addition of new standards could be considered cumulative,
the MPCA does not believe that this is a fair characterization of the concept of cumulative effect
required to be analyzed in this Statement. The addition or revision of a water quality standard to reflect
current understanding of the pollutant or to improve the effectiveness of the standard does not
duplicate an existing standard. Each new or revised standard is addressing a new or additional purpose
or replacing an existing standard based on new information. The more accurate question related to
assessing the cumulative effect is whether the proposed revisions duplicate an existing rule that
achieves the same purpose. The answer to that question is that the proposed revisions do not duplicate
an existing rule on either a state or federal level.
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H. Agency’s efforts to provide additional notification to persons or classes of
persons who may be affected by the proposed rules.
Minn. Stat. §14.131 requires that “The statement must also describe the agency's efforts to provide
additional notification under section 14.14, subdivision 1a, to persons or classes of persons who may be
affected by the proposed rule or must explain why these efforts were not made.”
The MPCA’s plans to provide additional notice to parties who may be affected is discussed in Part 8 of
this Statement. (Notice Plan). In that Part the MPCA discusses its efforts to provide, in addition to the
GovDelivery notice to interested parties, specific notice to municipal dischargers, tribal communities and
organizations with an interest in wild rice.

I. Consultation with the commissioner of management and budget to help
evaluate the fiscal impact and fiscal benefits of the proposed rule on local
government.
Minn. Stat. § 14.131 requires “The agency must consult with the commissioner of management and
budget to help evaluate the fiscal impact and fiscal benefits of the proposed rule on units of local
government.
The MPCA will consult with the Commissioner of Management and Budget when the rules are approved
by the MPCA commissioner and before publication of the Notice of Hearing in the State Register.

J. Agency’s intent to send a copy of the Statement of Need and
Reasonableness to the Legislative Reference Library when the notice of
hearing is mailed.
Minn. Stat. §14.131 requires “The agency must send a copy of the statement of need and reasonableness
to the Legislative Reference Library when the notice of hearing is mailed under section
14.14, subdivision 1a.”
The MPCA will send the required documents to the Legislative Reference Library when the notice of
hearing is mailed.

Additional statutory mandates for rulemaking.
Statutes in addition to Minn. Stat. § 14.131 also establish specific requirements for information to be
addressed in a Statement of Need and Reasonableness.
A. Mandate of Minn. Stat. § 14.002 regarding performance-based standards
B. Mandate of Minn. Stat. § 14.128 regarding local Implementation
C. Mandate of Minn. Stat. § 14.127 requiring determination of the effect of the proposed rule on
small cities and small businesses
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D. Mandate of Minn. Stat. § 116.07, subd. 2(f) requiring an assessment of the differences
between the proposed rules and corresponding federal requirements and rules in states
bordering Minnesota and states within EPA Region V
E. Mandate of Minn. Stat. § 116.07, subd. 6 relating to the economic factors affecting feasibility
and practicality of any proposed action
F. Mandate of 2015 Minn. Session Law, ch. 4, article 3, subd. 2 requiring enhanced economic
analysis and identification of cost-effective permitting
G. Mandate of Minn. Stat. § 115.035 requiring external peer review

A. Mandate of Minn. Stat. § 14.002 regarding performance-based standards
Minn. Stat. § 14.002 requires state agencies, whenever feasible, to “develop rules and regulatory
programs that emphasize superior achievement in meeting the agency’s regulatory objectives and
maximum flexibility for the regulated party and the agency in meeting those goals.”
Minnesota’s existing water quality standards, including the existing sulfate standard, are a performancebased regulatory system, and the proposed revisions continue to embody that system. The water quality
standards identify the conditions that must exist in Minnesota’s water bodies to support each beneficial
use. The proposed revisions do not dictate how a regulated party must achieve the wild rice beneficial
use or prescribe how they must operate to ensure compliance. Although in the case of sulfate
treatment, there are limited alternatives and options available to meet the standard, the proposed
revisions do not dictate any single course. The proposed revisions allow maximum flexibility to regulated
parties in choosing how to meet the standards and also allow for variances.

B. Mandate of Minn. Stat. §14.128 regarding local implementation
Minn. Stat. § 14.128 requires an agency to “determine if a local government will be required to adopt or
amend an ordinance or other regulation to comply with a proposed agency rule. An agency must make
this determination before the close of the hearing record or before the agency submits the record to the
administrative law judge if there is no hearing. The administrative law judge must review and approve or
disapprove the agency's determination. "Local government" means a town, county, or home rule charter
or statutory city.”
The state water quality standards are not implemented at the local level and therefore, no changes will
be required to local ordinances or regulations in response to the proposed revisions. However, the
proposed revisions may affect a local unit of government in their role as the owner/operator of a
WWTP, and in that role, the local unit of government may impose additional conditions on discharges to
their WWTP. An example would be a city requiring pre-treatment of a high sulfate wastewater or
charging higher fees for discharge of sulfate to the municipal wastewater facility. These conditions may
be in the form of ordinances or regulations but are not specifically required by the proposed revisions.
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C. Mandate of Minn. Stat. § 14.127 requiring the determination of effect of
the proposed rule on small cities and small businesses
Minn. Stat. §14.127, subd. 1 requires an agency to “determine if the cost of complying with a proposed
rule in the first year after the rule takes effect will exceed $25,000 for any one business that has less than
50 full-time employees, or any one statutory or home rule charter city that has less than ten full-time
employees.”
The statute requires the MPCA to determine whether any small business or city could incur costs in
excess of $25,000 in the first year after the rule takes effect. 30 The answer to that is yes, there could be
circumstances where that would happen; however, they are very unlikely.
A small business or city that discharges sulfate to a wild rice water could need to obtain or renew a
discharge permit in late 2018 or 2019. Due to the wild rice rule revisions, that discharge permit could
include either sulfate effluent monitoring or a sulfate limit. Costs to meet the requirement for sulfate
effluent monitoring would be very small, approximately $500 per year of analytical costs. If the
discharger must make significant design changes to meet the revised standard or requests a variance,
the costs could exceed $25,000. 31
A useful evaluation of the potential for costs to exceed $25,000 in the first year after adoption of the
standard must discuss the multiple factors that could lead to that event. The following discussion
explains how the MPCA determined the potential of the proposal to affect small businesses or cities.
Exceptions/Assumptions.
•

This discussion does not evaluate the economic effect of the proposed revisions on small
businesses that depend on wild rice production. Small businesses such as wild rice harvesters,
retailers of wild rice, and businesses associated with waterfowl hunting and wildlife-based
tourism could be affected by impairments to the yield and distribution of wild rice. However, in
the discussion of the general reasonableness of the proposed revisions, the MPCA has justified
its assertion that the proposed revision to the sulfate standard is protective of wild rice. Because
the proposed revisions will not cause adverse effects to the quantity, quality or distribution of
wild rice, the MPCA is not evaluating the economic perspective of small businesses depending
on wild rice.
The MPCA is basing this assessment on the assumption that the costs of the proposed revisions
will only apply to those businesses and cities that discharge sulfate to a wild rice water. This
discussion does not consider the economic effect on a small business that does not operate its
own WWTP but instead discharges to a municipal treatment plant. Although a small business

Many factors affect when the proposed revisions are adopted and when they will become effective. The MPCA expects to
adopt the proposed revisions in mid-2018 and for purposes of this discussion, 2018-2019 is the year following the effective date
of the rules.

30

Note that in the case of major design changes, it is typical that a schedule of compliance is developed to complete the
necessary work. In that case, the expenses may not be incurred in the first year.

31
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may incur significant expenses if the municipal plant to which they discharge must upgrade to
meet the adopted standards, the MPCA does not expect such expenses to occur in the first year
following adoption of the proposed revisions.
•

This discussion does not consider the economic effect of the proposed revisions for a period
longer than the first year after adoption. The statutory requirement limits this analysis to the
costs incurred in the year following adoption of the proposed revisions.

•

This discussion does not consider the volume or concentration of sulfate that must be treated or
the conditions in the receiving water on which the sulfate effluent limits will be based. A sulfate
value for each wild rice water must be calculated by the application of site-specific variables and
as a result, the amount of sulfate that may be discharged will vary. For purposes of simply
identifying the small businesses or cities that may be affected by the proposed revisions, the
MPCA is not considering the volume or concentrations of sulfate in discharges or what value
may apply to a particular receiving water. This level of analysis is beyond the scope of this
assessment.

•

This discussion assumes that for the year following adoption of the proposed revisions (assumed
to be 2018), current costs are maintained and the process of design, construction, and issuance
of discharge permits remains the same.

•

This discussion assumes that both elements of the proposed revisions (the sulfate standard and
the identified wild rice waters) are adopted without significant change from the rules as
proposed.

•

This discussion does not consider the cost of litigation or penalties that may be incurred after
adoption of the proposed revisions.

•

This discussion does not consider the cost of research and development of technologies or
facility-specific bench studies needed to meet the proposed revised standard. Although the
MPCA expects that dischargers will begin the process of anticipating additional sulfate
treatment, the costs associated with that planning process are so theoretical that they cannot
be estimated with a high degree of accuracy. Because the range of possible responses is so
variable (the options may be to cease operation, install treatment, seek a variance, or redesign
to a different discharge point), the MPCA cannot anticipate a discharger’s long-term plans and
responses to a revised standard.

A number of factors determine whether a small business or city will incur costs in excess of $25,000 in
the first year after the proposed revisions take effect. For this discussion, the MPCA focused on the
following circumstances that will influence the effect of the proposed revised standard on a business or
city, when compared to the existing standard:
•

The business or city must discharge to a surface water

•

The surface water receiving the discharge must be a wild rice water or within a certain range of
a wild rice water. For purposes of this evaluation, the MPCA has selected a range of 25 miles.

•

The discharge must contain sulfate.
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•

The affected business must have fewer than 50 full-time employees— affected cities must have
fewer than 10 full time employees.

•

The business or city must need to obtain a new or re-issued permit within the first year after the
rules are adopted.

•

The MPCA must have sufficient information available to develop an effluent limit – including
sediment data to set the numeric standard for the receiving wild rice water, sulfate levels in the
receiving water, and data on sulfate concentrations in the business or city’s effluent.

•

The application of the adopted sulfate standard must result in effluent limits that are more
stringent.

•

The business or city must incur costs of more than $25,000 in the first year following adoption of
the proposed revisions for planning, installation, or operation activities specifically to meet the
revised standard.

Figure 12. Determination of the effect of the proposed revisions on small businesses/cities

In order to make the determination required by the statute, each of the above listed criteria must be
met, which successively reduces the number of small business or cities that are potentially affected.
The business or city must discharge wastewater to surface water.
Whether or not a city or business discharges to a surface water is the most fundamental limiting
circumstance determining the effect of the proposed revisions. Businesses and cities that do not
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discharge wastewater will not be directly affected by the proposed revisions and therefore will not bear
any cost as a result. 32
Any business or city that discharges wastewater must obtain an NPDES/SDS permit. Business-related
discharges are usually associated with power production, food production, mining, and certain types of
manufacturing. Not all NPDES/SDS permits are for a discharge to a receiving water. A city or business
may manage wastewater through land application so there is no direct surface water discharge and no
potential to affect a wild rice water. A review of MPCA current NPDES/SDS permits shows 569 municipal
permits and 517 industrial permits across the state that involve an actual discharge to a surface water.
The business or city must discharge to a wild rice water.
The MPCA is proposing to identify approximately 1,300 lakes, rivers and streams as wild rice waters.
Most of these wild rice waters are lakes or streams that do not receive any discharges or industrial
wastewater. Approximately 200 to 250 of the proposed wild rice waters may be impacted by a
discharger. In addition, the MPCA has evaluated the flow path of dischargers (see Attachment 4) and
estimates that 135 dischargers discharge directly to or within 25 miles of a downstream water identified
as a wild rice water. 33
The discharge must contain sulfate.
The MPCA’s experience shows that sulfate is widely present in municipal and industrial wastewater,
although the volume and concentration of sulfate vary widely. 34 Some types of discharge, (e.g.
stormwater, gravel pits, or cooling water) do not have sulfate at levels any higher than the background
levels of their source waters. However, for purposes of this assessment, the MPCA conservatively
assumes that every identified discharge will contain some level of sulfate.

The MPCA recognizes that many small businesses discharge their wastewater to a municipal wastewater treatment plant.
Costs incurred by a wastewater treatment plant will be passed on to the dischargers to that system and small businesses will
therefore be indirectly affected by the proposed rules. The factors that determine wastewater treatment fees vary according to
many factors (wastewater funding structure, the volume and composition of their discharge, the design, size and age of the
wastewater treatment plant, etc.). It is not feasible to attempt to assess how, in the first year after adoption, the proposed
revisions will affect small businesses that do not directly discharge wastewater to a wild rice water.

32

33The

MPCA is limiting the expected range of effect to only those dischargers within 25 miles upstream of a wild rice-water solely
for purposes of this discussion of potential economic effect. The actual range of effect must be determined on a case-by-case
basis. When the proposed revisions are adopted and the MPCA conducts a permit review for implementation of the proposed
sulfate standard, the distance between the discharge and the closest wild rice water will be only one of many factors to be
evaluated. The effect from any specific discharge, and therefore, the treatment requirements and subsequent costs, will be
affected by a number of complex factors, including the concentration and volume of the discharge, the flow and size of the
receiving water, seasonal factors, background concentrations, and antidegradation considerations. However, for this discussion,
the MPCA is considering the identified dischargers in Attachment 5 to be the potentially affected universe.
34

Sulfate concentrations shown in Table 14 for non-mining industrial discharges range from 74 to over 2,000 mg/L. The range

for municipal dischargers is similarly broad, from 9 to 1,660 mg/L (Figure 8)

205

The business or city must fit the statutory criteria of being small by having fewer than 50 (business) or
10 (city) employees
The MPCA’s assessment finds approximately 135 discharges to or within 25 miles of a proposed wild rice
water. The statute requires the MPCA to consider the cost of complying for any business that has fewer
than 50 full-time employees or any statutory home rule or charter city that has fewer than 10 full-time
employees. It is difficult to determine which cities or businesses will fall within the statutory criteria with
any degree of accuracy. The MPCA reviewed readily available information about each of the potentially
affected dischargers. In many cases, the business or city listed the number of employees on their
website, and the MPCA assumed that information was accurate. In the case of smaller cities and
businesses, the MPCA had to make some assumptions. If a city had a population of fewer than 6,000,
the MPCA assumed that it had fewer than 10 employees. Where there was no readily available
information about a business, the MPCA conservatively assumed that it had fewer than 50 employees.
Based on its review of readily available information and conservative estimates, the MPCA estimates
that as many as 75 businesses and municipal dischargers have fewer than the statutory limits of
employees. Those cities and businesses are identified in Attachment 5.
The small business or city must be affected in the first year after the proposed rules take effect.
Of the approximately 75 currently permitted small businesses and cities that may be affected by the
proposed revisions, fewer will be subject to the proposed sulfate standard within the first year after the
revisions take effect. NPDES/SDS permits are issued to: 1) new or expanding facilities; and 2) existing
dischargers. The MPCA issues permits to existing dischargers on a five-year schedule. In the first year
after adoption of the rule, only new permits and those permits that are due for renewal may receive
effluent limits based on the adopted sulfate standard.
The MPCA estimates that of the approximately 75 existing, small, permitted facilities that discharge
sulfate within 25 miles of a wild rice water, more than 60 will at least begin the process of updating their
existing permit in 2018. This includes the dischargers whose permits have already expired or will expire
in 2018. Additional permittees who expect to renew their permit in 2019 and 2020 may also begin the
process of planning and may incur costs in anticipation of the adoption of a revised sulfate standard. The
MPCA does not have any information to indicate it will receive any permit applications in 2018 for new
discharges to a wild rice water.
The process of permit issuance/renewal involves setting effluent limits, developing and reviewing plans
and specifications, permit notice and approval, and construction activities. Many of these activities and
the costs associated with them are inherent to the nature of wastewater treatment. These activities will
result in costs regardless of the adoption of the proposed revisions. However, for purposes of this
discussion, the MPCA assumes that dischargers will incur some amount of additional design and review
costs solely as a result of the proposed revisions. The MPCA believes that although it will actually issue
very few permits within the first year after the proposed revisions go into effect, in some cases
dischargers may have to make a significant initial investment in planning and preliminary design work in
advance of receiving the permit.
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Data must be available to set a sulfate effluent limit.
The main driver of costs would be the implementation of a sulfate effluent limit in a permit and the
need to take steps to implement the limit or to request a variance. However, before any facility receives
an effluent limit the following information must be available:
•

Sediment data to calculate the numeric sulfate standard for the wild rice water;

•

Ambient sulfate data for the wild rice water; and

•

Sulfate effluent concentrations.

Only a fraction of permittees that discharge upstream of any wild rice waters are currently monitoring
their effluent for sulfate. For the majority of facilities that do not currently have effluent monitoring, the
MPCA anticipates that the earliest sulfate limits could be implemented is 2023. Because of the need to
collect this data, the MPCA believes it is very unlikely for any small facility to receive a limit in 2018.
The small business or city must comply with more stringent effluent limits than are currently required.
When the proposed revisions are adopted, there will be two possible scenarios regarding effluent limits.
1. The discharger will receive an effluent limit that is more stringent than the limit that would be
required under the existing standard, because the equation-based sulfate value is more stringent
than the existing 10 mg/L standard; or
2. The discharger will receive an effluent limit that is less stringent than a limit based on the current
standard of 10 mg/L.
Only in the case of outcome 1 will the proposed rules will result in either higher treatment costs to meet
the more stringent effluent limit or the need for a variance. In outcome 2, while a discharge still may
need to undertake actions to meet the standard, these will be lower than those that would be incurred
to meet the existing standard. The extent of the costs will depend on the nature of the discharge and
the calculated sulfate limit.
It is not possible to determine which of the scenarios will apply to any specific small business or city until
the MPCA evaluates the situation for each discharger and determines actual effluent limits. Although
the MPCA can reasonably expect that in some cases sulfate effluent limits will not be more stringent,
there is no way to make that determination until all variables have been considered. For purposes of this
evaluation, the MPCA conservatively assumes that all the identified dischargers will have to either meet
more stringent sulfate discharge limits or apply for variances.
The small business or city must spend more than $25,000 to comply with the standard.
The cost to treat wastewater to remove sulfate is extremely high. The most effective treatment option
at this time is a RO membrane treatment system. The cost of designing, building and operating a RO
system will certainly exceed $25,000. However, permittees will not incur the full cost of treatment or
design/build in 2018 (the first year after adoption of the proposed rules).
The MPCA expects that those facilities that meet the above criteria may incur costs in 2018 for a
contractor or designer to begin the process of evaluating their discharge and treatment options. They
may also begin the process of bench-scale studies and facility design; although a variance application is
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more likely. Although the cost of these activities cannot be estimated because of the extent of the
variables, the MPCA expects that they will be significant and may exceed $25,000. It may be possible
that many or most of these facilities would qualify for a variance from the sulfate requirements. In that
case, the facility would not immediately incur treatment costs, but would still incur costs to obtain a
variance. The cost to obtain a variance involves the fee charged by the MPCA, in this case only for nonmunicipal dischargers, as well as the cost of developing the variance proposal. 35 Those costs could
exceed $25,000, especially for an industrial facility.
Conclusion.
The MPCA finds that the regulatory threshold of $25,000 may be exceeded for some small businesses
and cities in the first year after adoption of the proposed revisions. Although the number of potentially
affected small businesses and cities is relatively small compared to all the permitted facilities in
Minnesota, and there are many factors and variables that will affect the impact of the adopted revisions,
the MPCA expects that in at least some cases, the cost of proposed revisions will exceed the regulatory
threshold.

D. Mandate of Minn. Stat. § 116.07, subd. 2(f) requiring assessment of
differences between the proposed rule and standards in similar states
Minn. Stat. § 116.07, subd 2 (f) requires “In any rulemaking proceeding under chapter 14 to adopt
standards for air quality, solid waste, or hazardous waste under this chapter, or standards for water
quality under chapter 115, the statement of need and reasonableness must include:
(1) an assessment of any differences between the proposed rule and:
(i) existing federal standards adopted under the Clean Air Act, United States Code, title 42, section
7412(b)(2); the Clean Water Act, United States Code, title 33, sections 1312(a) and 1313(c)(4); and
the Resource Conservation and Recovery Act, United States Code, title 42, section 6921(b)(1);
(ii) similar standards in states bordering Minnesota; and
(iii) similar standards in states within the Environmental Protection Agency Region 5; and
(2) a specific analysis of the need and reasonableness of each difference.”
This requirement is the same as the requirement in Minn. Stat. § 14.131 and is discussed in that part of
this Statement.

E. Mandate of Minn. Stat. § 116.07, subd. 6 relating to economic factors
affecting feasibility
Minn. Stat. § 116.07, subd. 6 requires “In exercising all its powers the Pollution Control Agency shall give
due consideration to the establishment, maintenance, operation and expansion of business, commerce,
trade, industry, traffic, and other economic factors and other material matters affecting the feasibility

35

The proposed rules provide a waiver from the variance fee for municipal dischargers.
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and practicability of any proposed action, including, but not limited to, the burden on a municipality of
any tax which may result therefrom, and shall take or provide for such action as may be reasonable,
feasible, and practical under the circumstances.”
The MPCA has met the requirements of this statute by the discussions provided in this Part regarding
the possible economic effect of the proposed rules.

F. Mandate of Minn. Session Law chapter 4, article 3, subdivision 2 requiring
enhanced economic analysis and identification of cost-effective permitting
2015 Minn. Session Law, chapter 4, article 3, subdivision 2 authorized funds for “enhanced economic
analysis in the water quality standards rulemaking process, including more specific analysis and
identification of cost-effective permitting.”
The MPCA has considered the effect of the proposed revisions as they relate to the MPCA’s permit
process for both industrial dischargers and municipal dischargers and recognizes that for some
dischargers, the proposed revisions may result in substantial costs.
Cost-effective considerations regarding municipal wastewater treatment permits
EPA estimates that Minnesota communities will need $11 billion in water infrastructure improvements
over the next two decades. This funding is necessary to replace aging wastewater and drinking water
systems, upgrade treatment facilities to meet higher standards, and expand systems to accommodate
growth. Approximately 60 percent of the needed improvements are outside the Twin Cities area.
The $11 billion figure does not factor in costs that municipal dischargers might incur to comply with the
proposed revisions. The MPCA expects that in most cases, dischargers can only meet the proposed
sulfate standard by using membrane treatment. The MPCA recognizes that the current options for
treating sulfate will be costly and complex.
Beyond the costs of design, construction, and operation, there are substantial public policy implications
associated with widespread membrane treatment at either municipal or industrial wastewater
treatment facilities to treat sulfate. Membrane treatment is an energy intensive process that would
increase the carbon footprint of a wastewater treatment facility. In addition, annual operation and
maintenance costs of a membrane treatment system are very expensive – estimated to be over 1 million
dollars per year. Membrane treatment would also increase sludge disposal volumes, which, if
incinerated or disposed in landfills, will increase the burden on Minnesota waste disposal facilities. In
addition, membrane filtration requires highly skilled operators. Many Minnesota municipalities already
report difficulty in retaining qualified wastewater operators, and that difficulty could increase if
wastewater operators capable of operating membrane processes were required.
Cost-effective considerations regarding industrial wastewater treatment permits
Industrial dischargers could encounter substantial treatment costs if sulfate effluent limits are included
in NPDES/SDS permits. Industries most likely to be affected include ethanol producers, food processors,
power plants, ferrous (taconite) mining and processing, and any potential non-ferrous mining. The
taconite industry on the Mesabi Iron Range is likely to be the most affected of the industrial categories
for reasons including the prevalence of wild rice in that region, the amount of sulfate generated by
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mining and processing, the aggregate volume of water discharged, and the elevated sulfate
concentrations from legacy mining. Taconite mining is fundamental to the economy on the Mesabi Iron
Range, which extends from roughly Grand Rapids in the west to Babbitt in the east.
Seepage discharges from stockpiles, tailings basins, and mine pit dewatering may be of such a scale and
complexity that it may not be possible to achieve in-stream attainment of the sulfate standard for all
sources within a relatively short and predictable period (e.g. 10-20 years). At this point, the MPCA does
not know what the numeric standard will be for any specific water body. There is also a wide range of
point and non-point sources of sulfate discharge, especially those from the taconite industry. Some
discharges are controlled and seasonal, while many others are uncontrolled and have significant
variability. Any treatment system would need to be sized to accommodate the maximal or near-maximal
flow rate at each discharge.
Variances to address costs
Variances are a mechanism by which the MPCA can address the permitting costs associated with the
implementation of new or revised standards. Variances from water quality standards are a permitting
tool to deal with uncertain or costly treatment alternatives. Variances are temporary modifications to
the water quality standard or effluent limit. Although a variance may allow the temporary modification
of a standard, a variance can never allow the loss of a water’s beneficial use. In granting a variance, the
MPCA may consider the negative social and economic effects of the standard on the affected
community. The MPCA expects variances to become an increasingly necessary component of the permit
process as it implements more stringent water quality-based effluent limits, and the socioeconomic
impact of those limits is a primary factor to consider.
All variances from a water quality standard are subject to final approval by EPA. The EPA-approved
economic analysis required in the state variance process allows the MPCA to distinguish the point at
which costs would result in substantial and widespread negative economic and social impact. The
information needed to make this determination is very site-specific and cannot be calculated in the
abstract
Variances for municipal wastewater treatment plants
The methodology used for demonstrating substantial impact on a municipal discharger is taken from
EPA’s Interim Economic Guidance for Water Quality Standards (EPA-823-B-95-002). In order to qualify
for a variance, a discharger must demonstrate substantial and widespread economic and social impact
to render water pollution control compliance infeasible.
Substantial economic impact to a public sector discharger can be demonstrated by calculating two
values, which EPA has named the Municipal Preliminary Screener and the Secondary Score. The
Municipal Preliminary Screener describes how costly the proposed pollution control investment would
be for the municipality relative to the median household income. The Secondary Score depicts the
community’s overall economic health and ability to take on debt. EPA uses a matrix to assess whether
the impact of the proposed pollution control project would be substantial for the community. If the
impacts are considered substantial, the municipal WWTP could be considered eligible for the variance.
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Figure 13. Assessment of substantial impacts matrix
Municipal Preliminary Screener
Secondary Score

Less than 1.0%

Between 1.0 and
2.0%

Greater than 2.0%

Less than 1.5

?

X

X

Between 1.5 and
2.5

--

?

X

Greater than 2.5

--

--

?

In the matrix, "X" indicates that the impact is likely to interfere with economic development. The closer
the community is to the upper right corner of the matrix, the greater the likelihood of interfering with
economic development. Alternatively, "--" indicates that the impact is not likely to interfere with
development and the closer to the lower left corner of the matrix, the smaller the likelihood. Finally, the
“?” indicates that the impact is unclear and the applicant will need to justify why the treatment is not
prudent or feasible.
The Municipal Preliminary Screener
The Municipal Preliminary Screener estimates the total per household annual pollution control costs to
be paid by households (existing costs plus those attributable to the proposed project) as a percentage of
median household income. The screener is written as follows:
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑝𝑝𝑝𝑝𝑝𝑝 ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜
× 100
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

The Secondary Score
The Secondary Score is calculated using six tests related to the debts and revenues of the municipality in
question.
Figure 14. Secondary Score
Secondary Indicators

Weak

Mid-Range

Strong

Bond Rating

Below BBB (S&P)

BBB (S&P)

Below BAA
(Moody's)

BAA
(Moody's)

Above BBB (S&P) or
Baa (Moody's)

Above 5%

2%—5%

Overall Net Debt as Percent of Full
Market Value of Taxable Property
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Below 2%

Secondary Indicators

Weak

Mid-Range

Strong

Unemployment

More than 1% above National
National Average
Average

More than 1% below
National Average

Median Household Income

More than 10%
below State Median

State
Median

More than 10%
above State Median

Property Tax Revenues as a
Percent of Full Market Value of
Taxable Property

Above 4%

2% —4%

Below 2%

Property Tax Collection Rate

< 94%

94% — 98%

> 98%

The Secondary Score is calculated for the community by weighting each indicator equally and assigning a
value of 1 to each indicator judged to be weak, a 2 to each indicator judged to be mid-range, and a 3 to
each strong indicator. A cumulative assessment score is calculated by summing the individual scores and
dividing by the number of factors used. The cumulative assessment score is evaluated as follows:
•

less than 1.5 is considered weak

•

between 1.5 and 2.5 is considered mid-range

•

greater than 2.5 is considered strong

Using Preliminary Screener Values to Estimate Variance Eligibility for Municipal WWTPs
The MPCA has used the preliminary municipal sulfate treatment costs analysis in this regulatory analysis
to calculate preliminary screener values. Using conservative assumptions, municipal sulfate treatment is
likely to be unaffordable for greater than 97% of municipalities based solely on projected costs. Where
the costs are unaffordable, a facility is likely to be eligible for a variance based on socio-economic
hardship. When considering that this analysis does not include secondary sulfate treatment costs (pilot
testing costs, lack of WWTP sulfate treatment design standards, redesign of conventional wastewater
plant, need for new plant construction, power infrastructure needs, etc…) it is likely that actual costs for
sulfate treatment would be even more unaffordable.
Assumptions
1. The costs estimate is a very high level cost estimate with uncertainties of +100% to -50%.
2. The entire flow will be treated. Treating the entire flow is what would be required to treat to a
sulfate limit of less than 10 mg/L.
3. The costs estimates are accurate and scale by flow rate according to the methods described below.
4. The estimated costs are only for RO with evaporation and crystallization. The cost estimates do not
include secondary costs of using RO and evaporation with crystallization such as additional power
infrastructure needs, the need for advanced secondary treatment, site-specific waste disposal costs,
or other factors that could increase costs.
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5. If the costs of treatment is greater than 2.0% of median household income, then the cost is likely to
be unaffordable using the methods in the EPA Interim Economic Guidance for Water Quality
Standards.
6. All costs of treatment are only paid by residential wastewater rate payers.
7. The current wastewater costs per household were taken from the MPCA’s Future Wastewater
Infrastructure Needs and Capital Costs report to the legislature. (MPCA 2016).
The cost of sulfate treatment as a percentage of Median Household Income (MHHI) for the
municipalities that monitor for salty parameters is visualized in Figure 15. The black line at 2%
represents the affordability threshold above which a community is likely to be eligible for a variance
based on community socioeconomic hardship. If the cost of treatment as a percentage of MHHI is
greater than 5%, then the municipality is very likely to receive a variance based on socioeconomic
hardship.
Only four municipalities in the sample have costs below the 2% of MHHI threshold when sulfate
treatment is included. All of these four communities have upper error bars that are above the 2%
threshold, indicating that variance eligibility based solely on affordability is likely. These communities
have a relatively high MHHI (greater than $63,000 annually) compared to the rest of the municipalities
(median community MHHI is $44,503). These four municipalities all have costs greater than 1% of MHHI,
which puts in them in the “Uncertain” to be eligible for a variance category, not the “Unlikely” to be
variance eligibility category.
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Figure 15. The costs of sulfate treatment as a percentage of MHHI. The error bars represent +/- 100% and 50% of
the projected costs.

Variances for industrial wastewater treatment plants
The MPCA’s methodology used for demonstrating substantial impact on a private-sector industrial
treatment plant is also taken from EPA’s Interim Economic Guidance for Water Quality Standards (EPA823-B-95-002). Just as is the case for a municipal discharger, in order to qualify for a variance, a private
sector discharger must demonstrate substantial and widespread economic and social impact to render
water pollution control compliance infeasible. However, in the private-sector case, the process for
assessing substantial and widespread impact is different.
The key question to evaluate whether economic impacts are substantial is whether the industrial
discharger has the ability to pay for the pollution control, or whether the pollution control project is
affordable. The primary measure of affordability concerns the profitability of the discharger and how
much its earnings will decline due to pollution control expenditures. The “profit test” is equal to
earnings before taxes divided by revenues and is calculated with and without the costs of pollution
control:
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 =

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
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In the calculation of this test with pollution control costs, consideration can be given to the degree that
the discharger can raise prices to cover pollution control costs. Evaluating the Profit Test entails
considering whether the loss of profit may be substantial enough that there is a chance that
employment will be lost and local purchases by the discharger reduced.
There are then three secondary measures that assess liquidity, solvency, and leverage to provide
additional information about the financial health of the discharger and thus help to determine whether
the pollution control project is affordable. The test for liquidity involves calculation of the Current Ratio
by dividing current assets (assets that could be converted into cash within a year) by current liabilities
(liabilities that need to be paid within a year):
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

Generally, a current ratio greater than two indicates strong liquidity where the discharger can generally
cover its short-term obligations.
The test for solvency involves calculating Beaver’s Ratio, which is the discharger’s cash flow (the cash
available in a given year, usually calculated by adding any depreciation expense to the discharger’s net
after-tax income) divided by its total debt:
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑟𝑟 ′ 𝑠𝑠 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =

𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

Generally, a Beaver’s Ratio greater than 0.20 indicates that the discharger is solvent, while a Beaver’s
Ratio between 0.15 to 0.20 indicates that future solvency is uncertain, and a Beaver’s Ratio below 0.15
reflects a possibility that the discharger may be insolvent (i.e., go bankrupt).
Finally, the test for leverage involves calculating the Debt to Equity Ratio, which is the discharger’s longterm liabilities (long-term debt that is not due to be paid within the next year) divided by owners’
equity:
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑡𝑡𝑡𝑡 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 − 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑠𝑠 ′ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

There are no generally accepted Debt to Equity Ratio values that apply to all types of economic activity,
so this ratio should be compared with the ratio of firms in similar businesses. If the discharger’s ratio
compares favorably with the median or upper quartile for similar businesses, it should be able to borrow
additional funds.
Although the Profit Test is considered first, all four of these measures—profitability, liquidity, solvency
and leverage—should be compared to industry benchmarks and considered jointly to obtain an overall
picture of the economic health of the discharger to assess whether complying with the effluent limit
based on the water quality standard would have substantial economic impacts. Figure 16 from the EPA
Interim Economic Guidance for Water Quality Standards, illustrates the entire process for evaluating
whether socioeconomic impacts are substantial for an industrial WWTP.

215

Figure 16. Measuring substantial impacts (private entities)

Streamlined variance process
The MPCA is aware that sulfate effluent limits could prompt variance requests and is considering a
streamlined variance process for sulfate effluent limits. The MPCA’s planned streamlined sulfate
variance process will define the information required for obtaining final variance approval from EPA and
allow ample time for an affected discharger to consider their permitting options. The streamlined
process will reduce permitting uncertainty and application review time and thus result in more costeffective permitting. The streamlined variance process will not change the criteria for obtaining a
variance but would make the application process easier and more understandable.

G. Mandate of Minn. Stat. § 115.035 relating to external peer review
Minn. Stat. § 115.035 requires: When the commissioner convenes an external peer review panel during
the promulgation or amendment of water quality standards, the commissioner must provide notice and
take public comment on the charge questions for the external peer review panel and must allow written
and oral public comment as part of the external peer review panel process. Documentation of the
external peer review panel, including the name or names of the peer reviewer or reviewers, must be
included in the statement of need and reasonableness for the water quality standard. If the
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commissioner does not convene an external peer review panel during the promulgation or amendment
of water quality standards, the commissioner must state the reason an external peer review panel will
not be convened in the statement of need and reasonableness.
Minnesota Statute § 115.035 requires that the MPCA commissioner convene an external peer review
panel during the promulgation or amendment of a water quality standard, or to state in the SONAR why
such a panel was not convened.
The MPCA conducted an external peer review on the state-sponsored wild rice study in 2014, prior to
the statute that addresses such reviews. The peer review was very useful, in that it recommended
specific additional analyses of the study data, analyses that the MPCA subsequently performed and is
relying upon in the rulemaking. The MPCA initiated the peer review by contracting with a Massachusetts
firm, Eastern Research Group, that usually convenes review panels for federal agencies, for a peer
review panel to examine the data and preliminary conclusions of the wild rice study. The MPCA
prepared a preliminary interpretation of the data (Exhibit 5), created a series of charge questions for the
panel, (Exhibit 7) and Eastern Research Group found seven scientists with expertise appropriate to
address the questions. The scientific expertise included environmental chemistry, toxicology, and
wetland plant ecology. One of the experts was from the Netherlands, two from Florida, one from Ohio,
one from Manitoba, and two professors from the University of Minnesota (none of whom had been
involved in the MPCA wild rice study). The names and affiliations of the peer reviewers are provided in
Table 19.
Table 19. Names of the scientists on the 2014 panel that reviewed the MPCA’s preliminary interpretation of the
data collected during the 2012-2013 wild rice study.

Arts
Gertie H.P.
Axelrad
Donald
*Brezonik
Patrick
Fennessy
Siobhan
Galatowitsch Susan
Hanson
Mark
Pollman
Curtis
*Meeting Technical Chair

Alterra, Wageningen University and Research Centre, Netherlands
Florida A&M University
University of Minnesota (retired)
Kenyon College
University of Minnesota
University of Manitoba
Aqua Lux Lucis, Inc.

The report of the peer review panel (Exhibit 9), released in September 2014 included many suggestions
for the improvement of MPCA’s analysis and interpretation of the data regarding the effect of sulfate on
wild rice. In March 2015, the MPCA issued a draft proposal (Exhibit 10) with a revised interpretation and
solicited comments. In July 2016, in response to the received comments, the MPCA again released a
revision to its analysis of the effect of sulfate on wild rice in the form of a draft TSD for this rulemaking
(Exhibit 12), and again solicited comments. The interpretation was finalized as the final TSD (Exhibit 1).
MPCA use of peer-reviewed scientific literature
The MPCA’s assessment of the effect of sulfate on wild rice is largely based on the larger scientific
understanding of the role of sulfate in the aquatic environment, as published in peer-reviewed scientific
journals. MPCA staff worked with contractors to apply this larger understanding to the wild rice-specific

217

data collected under the state-funded study. The final interpretation of the data, as presented in this
Statement and TSD, was also influenced by the report of the external peer review panel.
The TSD is therefore based on the larger scientific understanding in combination with wild rice-specific
information derived from the state-sponsored study. This wild rice-specific information is new to the
scientific world and has been prepared for publication, as is usual in the culture of scientific research.
Four manuscripts, prepared chiefly by the scientists who conducted the research under contract with
the MPCA, and co-authored by MPCA scientists, have been submitted to peer-reviewed scientific
journals. These four manuscripts, and the data on which they are based, serve as the scientific
foundation of the proposed sulfate standard revisions. The first manuscript submitted, was accepted for
publication after peer review at the journal Ecological Applications (Exhibit 19). The other three
manuscripts were submitted simultaneously to the Journal of Geophysical Research: Biogeosciences. The
three manuscripts were submitted together because they refer to each other, and therefore must be
published simultaneously. Two of these three manuscripts (Exhibits 18 and 35) have been accepted for
publication, whereas the third manuscript (Exhibit 36) is being revised in response to suggestions by the
journal’s anonymous peer reviewers. When the third is formally accepted, the three manuscripts will be
published by the journal. The MPCA does not consider the peer review conducted by the journals to be
within the scope of Minn. Stat. § 115.035 because it is not controlled by MPCA. The conduct of peer
review by scientific journals is significantly different from an external peer review panel, as described
above. Perhaps the most important difference is that the journal editor chooses the reviewers, whose
identities remain anonymous in virtually all cases. The usual procedure is for the editor to receive the
reviews, which are not released to the public, and to make a judgment about whether the manuscript is
acceptable for publication, and, if so, whether any revisions are necessary prior to publication. Revised
manuscripts may or may not be sent back to the peer reviewers for second or third rounds of reviews
before an editor makes a final decision on acceptance. Note that while it is possible to list the names of
reviewers on an external peer review panel, that information is not available when scientists publish
their findings in a traditional scientific journal.
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Comments Received
The MPCA has been in the process of developing the proposed standards for many years. As a result,
there have been many opportunities for public review and comment. As discussed in Part 1.A
(Background) and Part 8 (Public Participation), the MPCA has sought review and comment at a number
of points in the process. The MPCA received and reviewed comments from the public, scientific
community, businesses, environmental groups, and other governmental units.
Major points where public comments were generated were the:
•

release of a pre-rulemaking draft proposal (March 2015);

•

RFC (October 2015); and

•

release of the draft TSD (July 2016).

Comments were also received in response to posting the draft rule language and regulatory analysis on
the web and sharing them with the Wild Rice Advisory Committee. The MPCA received more than 600
comments in response to the RFC and posted them and the comments relating to the draft TSD on the
rulemaking webpage for public review.
In the discussion of the need for the proposed revisions (Part 2) and in the discussion of the alternatives
considered (Part 10.C), the MPCA discusses some of the specific comments received. Appendix 1 of the
MPCA’s Draft TSD (Exhibit 12) also provides a discussion of the key themes of the comments received.
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Attachments, authors, witnesses, exhibits and
references.
Attachments
•
•
•
•
•

Attachment 1. Excerpt of Minnesota Laws relating to wild rice
Attachment 2. Compiled list of proposed wild rice waters and source information
Attachment 3. List of MPCA meetings relating to the development of the proposed rules
Attachment 4. MPCA Memorandum regarding the analysis of potential effluent limit reviews
Attachment 5. MPCA list of potentially affected wastewater dischargers

Authors (MPCA)
•

David Bael

•

Baishali Bakshi

•

Gerald Blaha

•

William Cole

•

Elise Doucette

•

Patricia Engelking

•

Stephanie Handeland

•

Elizabeth Kaufenberg

•

Scott Kyser

•

Shannon Lotthammer

•

Phillip Monson

•

Carol Nankivel

•

Catherine Neuschler

•

Michael Schmidt

•

Marta Shore

•

Edward Swain
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Witnesses
The MPCA intends to hold public hearings regarding the proposed revisions. The MPCA anticipates
having the listed authors testify as witnesses in support of the need for and reasonableness of the
MPCA’s proposal. The specific credentials of the MPCA’s staff scientists are provided as an appendix to
the MPCA’s TSD (Exhibit 1).
•

Adonis Neblett, General Counsel to the MPCA.

•

Shannon Lotthammer, Division Director of the MPCA’s Environmental Analysis and Outcomes
Division.

•

Catherine Neuschler, Manager of the MPCA’s Water Assessment Section, Environmental
Analysis and Outcomes Division.

•

Steven Weiss, supervisor, Effluent Limits Unit, Water Assessment Section, Environmental
Analysis and Outcomes Division.

•

Gerald Blaha, MPCA staff.

•

Edward Swain, MPCA staff.

•

Phillip Monson, MPCA staff.

•

Patricia Engelking, MPCA staff.

•

Elizabeth Kaufenberg, MPCA staff.

•

Scott Kyser, MPCA staff.

D. Exhibits
1. MPCA Final Technical Support Document – Refinements to Minnesota’s Sulfate Water Quality
Standard to Protect Wild Rice (June 2017)
2. Excerpted Laws of Minnesota specifically relating to wild rice rulemaking
3. Correspondence from Minnesota Chamber of Commerce, President David Olson, and attached
petition for rulemaking, memorandum in support of the petition, summons to the Minnesota
Pollution Control Agency, and complaint for declaratory and injunctive relief. (December 17, 2010)
4. MPCA, Wild Rice Sulfate Standard Study-Summary and Next Steps (December 2013)
https://www.pca.state.mn.us/sites/default/files/wq-s6-42u.pdf
5. MPCA Wild Rice Sulfate Standard Study Preliminary Analysis (March 2014)
https://www.pca.state.mn.us/sites/default/files/wq-s6-42w.pdf
6. MPCA Analysis of the Wild Rice Sulfate Standard Study: Draft for Scientific Peer Review (June 9,
2014) https://www.pca.state.mn.us/sites/default/files/wq-s6-42z.pdf
7. MPCA Charge for Peer Review (June 2014) https://www.pca.state.mn.us/sites/default/files/wq-s643a.pdf
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8. MPCA Scientific Peer Review of Wild Rice Sulfate Standard Study and MPCA Analysis-Purpose and
Process (March 2014) https://www.pca.state.mn.us/sites/default/files/wq-s6-42x.pdf
9. Eastern Research Group Summary Report of the Meeting to Peer Review MPCA’s Draft Analysis of
the Wild Rice Sulfate Standard Study, submitted to the Minnesota Pollution Control Agency
(September 25, 2014) https://www.pca.state.mn.us/sites/default/files/wq-s6-43i.pdf
10. MPCA Proposed Approach for Minnesota’s Sulfate Standard to Protect Wild Rice (Draft Proposal)
(March 24, 2015)
https://www.pca.state.mn.us/sites/default/files/wq-s6-43l.pdf
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Rice and Identification of Wild Rice Waters, Minnesota Rules Chapters 7001, 7050, 7052, and 7053.
State Register, 40 SR 465. (October 26, 2015)
https://www.pca.state.mn.us/sites/default/files/wq-rule4-15a.pdf
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Standard to Protect Wild Rice. (July 18, 2016) https://www.pca.state.mn.us/sites/default/files/wqs6-43v.pdf
13. MPCA Preliminary Structured Rules for Public Discussion (December 2016)
https://www.pca.state.mn.us/sites/default/files/wq-s6-44a.pdf
14. MPCA Draft Cost Analysis Components of Regulatory Analysis, Proposed Sulfate Standard for
Protection of Wild Rice. (December 2016) https://www.pca.state.mn.us/sites/default/files/wq-s643z.pdf
15. MPCA Staff Initial Post-Hearing Responses (October 14, 1997)
16. MPCA Staff Final Post-Hearing Responses (October 22, 1997)
17. MPCA SONAR for Great Lakes Initiative July 29, 1997 (pp.22-24)
18. Myrbo, A., E.B. Swain, D.R. Engstrom, J. Coleman Wasik, J. Brenner, M. Dykhuizen Shore, E.B. Peters,
and G. Blaha.. Sulfide generated by sulfate reduction is a primary controller of the occurrence of
wild rice (Zizania palustris) in shallow aquatic ecosystems. In press, Journal of Geophysical Research:
Biogeosciences. This manuscript is available from the MPCA.
19. Pastor, J., B. Dewey, N.W. Johnson, E.B. Swain, P. Monson, E. B. Peters, and A. Myrbo. Effects of
sulfate and sulfide on the life cycle of Zizania palustris in hydroponic and mesocosm experiments.
Ecological Applications, Vol. 27, No. 1, January, 2017 pp. 321-336. Available at:
http://onlinelibrary.wiley.com/doi/10.1002/eap.1452/full
20. Minnesota Pollution Control Agency Call for Sulfate and Wild Rice Monitoring Data for the 2013
Assessment Cycle, State Register, 37 SR 1438 (April 1, 2013)
21. Minnesota Department of Natural Resources, Wild Rice In Minnesota (February 15, 2008)
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22. Minnesota Department of Natural Resources, Minnesota Natural Wild Rice Harvester Survey: A
Study of Harvesters’ Activities and Opinions. Final Report. Management Section of Wildlife, Division
of Fish and Wildlife, Minnesota Department of Natural Resources, St. Paul, MN. (2007)
23. Minnesota Wild Rice Management Workgroup List of 350 Important Wild Rice Waters (May 4, 2010)
24. 1854 Treaty Authority Wild Rice Waters in 1854 Ceded Territory (March 24, 2016)
25. Minnesota Department of Natural Resources Aquatic Plant Management Database (Wild rice waters
excerpt- March 2, 2017, July 22, 2016, March 13, 2013)
26. MPCA Biomonitoring Field Site Data (May 19, 2017)
27. University of Minnesota/MPCA Wild Rice Field Survey Sites Proposed as Wild Rice Waters (2013)
28. Minnesota Biological Survey Database (2/22/2017)
29. MPCA Compilation of the Results of MPCA 2013 call for data (May 22, 2017)
30. MPCA List of the Permittee Monitoring Reports and Literature Reviews Used As Sources to Identify
Wild Rice Waters (March 2017)
31. List of wild rice waters identified in Minn. R. 7050.0470(May 2017)
32. Excerpt from the MPCA’s Draft TSD (Exhibit 12) Relating to Feeding Requirements of Waterfowl (July
18, 2016)
33. Excerpt of Arizona State Law Journal. The Repercussions of Orality in Federal Indian Law. (Summer
1999)
34. Suter, G. Weight of Evidence in Ecological Assessment. U.S. EPA Office of Research and
Development, Washington, DC, EPA100R16001, 2016.
https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=335523
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Conclusion
In this SONAR, the MPCA has established the need for and the reasonableness of each of the proposed
amendments to Minn. R. chs.7050 and 7053. The MPCA has provided the necessary notifications and in
this SONAR documented its compliance with all applicable administrative rulemaking requirements of
Minnesota statute and rules.
Based on the forgoing, the proposed amendments are both needed and reasonable.
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