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1. INTRODUCTION
Great River Energy (“GRE”) submits these comments in response to the Minnesota Public
Utilities Commission’s (“Commission”) Notice of Comment Period on Motion to Update
Environmental Cost Values, Docket CI-00-1636. We appreciate the Commission’s consideration
of all interested parties’ perspectives on this issue. By seeking broad input from all affected
stakeholders, the Commission will be able to give thoughtful and deliberate consideration to
this important issue.
Great River Energy is a not-for-profit electric generation and transmission cooperative
serving the wholesale power needs of 28 member distribution cooperative members in
Minnesota and western Wisconsin.
Great River Energy respectfully recommends that the Commission decline to grant the
motion of the Clean Energy Organizations (“CEO”) to start a new proceeding to establish and
update environmental values at this time.
However, in the event the Commission elects to grant the motion, Great River Energy
requests that a consultant not be engaged as recommended by the CEO until the scope has
been developed through an open and transparent multi-stakeholder process. We request the
Commission allow for this stakeholder process. Further, we request the Commission refer the
matter to the Office of Administrative Hearings for a contested case hearing and the
Commission set an 18 month deadline from the date of the Commission refers the matter to
the Office of Administrative Hearings before making its final decision.
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2. OPENING A NEW PROCEEDING IS PREMATURE
Great River Energy and other Minnesota utilities currently consider environmental cost
values in resource planning decisions. The externality values determined in earlier Commission
proceedings remain used and useful today. We have not identified any new factors that suggest
action should be taken immediately by the Commission. We suggest that a Commission review
of Minnesota’s externality values will be appropriate and informed when decisions are made at
the federal level on new air or carbon regulations.
On September 20, 2013, the Environmental Protection Agency (“EPA”) released its new
proposed new source performance standards (NSPS) for greenhouse gas emissions (GHGs) from
new fossil fuel-fired electric generating units. The proposed NSPS will set national limits on the
amount of carbon that power plants to be built in the future will be allowed to emit. Issues
raised at the federal level will have effects on multiple segments of the U.S. power industry.
EPA’s proceeding will be a well-rounded and robust discussion of all the elements of the
proposed standard, including social costs.
Additionally, under President Obama’s climate action plan, the President directed the EPA
to issue carbon standards on modified, reconstructed and existing power plants by
June 1, 2014. The goal would be to have final regulations in place for existing power plants by
June 2015.
Both the NSPS and the regulations for existing power plants will have major impacts on
utilities in the state of Minnesota. The final regulations will be a major component to a
discussion on externalities. Given the work that is currently being undertaken at the federal
level, it is premature to start a proceeding to establish and update environmental values in the
state of Minnesota.

3. IN THE EVENT THE COMMISSION ELECTS TO START A NEW PROCEEDING, THE SCOPE OF
THE ISSUES SHOULD BE DETERMINED THROUGH AN OPEN AND TRANSPARENT
STAKEHOLDER PROCESS
The Commission’s authority to consider environmental externalities comes from MN
Stat.§216B.2422, subd. 3, which reads:
“The commission shall, to the extent practicable, quantify and establish a range of
environmental costs associated with each method of electricity generation. A utility
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shall use the values established by the commission in conjunction with other external
factors, including socioeconomic costs, when evaluating and selecting resource options
in all proceedings before the commission.”
The statute indicates that the Commission must exercise judgment about the
practicality of establishing and using environmental cost values. The original proceedings on
externalities triggered lengthy debate on the issues. We assume a new proceeding on the issue
will take a similar path.
Great River Energy requests that if the Commission elects to re-open this docket, active
participation of all stakeholders be encouraged in shaping the scope of the discussion and the
analysis. In our view, allowing a single group to determine the scope of the proceedings is
unbalanced and will result in an outcome that may have difficulty gaining support from all
stakeholders. The CEO believes that “the values established in 1996 (as amended in 2001) are
no longer supported by scientific evidence.” 1 Other stakeholders may have different views that
deserve to be heard and bear consideration by the Commission. Great River Energy believes
that the CEO’s supporting study relies upon only selected research rather than the broader
realm of research available. The study is included as Exhibit A in the CEO’s Motion.
The Electric Power Research Institute (“EPRI”) has had a brief chance to review the CEO
sponsored study which is used to support the CEO’s Motion. EPRI’s review of the report results
in questions on the study methodology and the scientific studies used to derive the results,
including the very limited number of dose-response function for the long-term particulate
matter (“PM”) and mortality relationship, the lack of distinction among different particle
components, the lack of studies on health effects among components of PM, the calculation of
mortality dose-response functions, and others. Please see Exhibit A: EPRI Comments on
“Health and Environmental Costs of Electricity Generation in Minnesota.”

4. IN THE EVENT THE COMMISSION ELECTS TO START A NEW PROCEEDING, THE MATTER
SHOULD BE REFERRED TO THE OFFICE OF ADMINISTRATIVE HEARINGS
An Administrative Law Judge can best weigh facts, opinions, input and viewpoints to
provide a thorough and fact based recommendation to the Commission. Honoring stakeholder
1

In the Matter of the Investigation into Environmental and Socioeconomic Costs Under Minn. Stat. §216B.2422,
subd. 3, October 14, 2013, Docket No. E-999/CI-00-1636.
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input and allowing full participation in any analyses conducted is the best way to reach a
common conclusion. Once the study scope and study have been completed through the open
stakeholder process, the Office of Administrative Hearings, through a contested case, can
gather responses and viewpoints and evaluate and balance them to assist the Commission in
making a decision on whether to change the use and value of externalities in resource planning.

5. IN THE EVENT THE COMMISSION ELECTS TO START A NEW PROCEEDING, THE MATTER
SHOULD BE ALLOWED 18 MONTHS FOR A FULL REVIEW OF THE ISSUE.
Should a new proceeding be opened, Great River Energy recommends that a Commission
decision be made 18 months from the date the Commission refers the case to the Office of
Administrative Hearings. Developing the scope of the complex topic of externalities and
externality values is not a quick process if adequate and appropriate stakeholder input is
included. As stated earlier, utilities already use Commission approved externality values in
resource planning decisions, so time is not of the essence. The question before the Commission
is what externalities should be reviewed, and if new values should be assigned to those
externalities. Eighteen months of a contested case proceeding will allow the stakeholders and
the Administrative Law Judge a reasonable amount of time to evaluate these and make a
complete recommendation to the Commission.
6. CONCLUSION
Great River Energy appreciates the Commission’s request for comments on the important
and complex issue of environmental values. We recommend the Commission decline to grant
the motion to open a new proceeding to establish and update environmental values at this
time, since externality values are already considered in utilities’ resource plans and federal
regulations that affect this issue are in development. We believe the Commission can and
should wait for these regulations to be solidified before making a decision.
However, if the Commission elects to start a new proceeding on environmental values, we
ask that the Commission find the broad scope of the proceeding requires input from multiple
stakeholders, a stakeholder process be provided for, the proceedings be referred to the Office
of Administrative Hearings for a full review, and an adequate timeline of 18 months be allowed
for full consideration by all parties.
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EPRI Comments on: “Health and Environmental Costs of Electricity Generation in Minnesota”
Naresh Kumar, Ph.D., MBA
Senior Program Manager, Air Quality
Electric Power Research Institute
3420 Hillview Avenue, Palo Alto, CA 94304, USA
(650) 855-8758
Ron Wyzga, Sc.D.
Senior Technical Executive, Air Quality
Electric Power Research Institute
3420 Hillview Avenue, Palo Alto, CA 94304, USA
(650) 855-2132
Steven Rose, Ph.D.
Senior Project Manager, Energy and Environmental Analysis
Electric Power Research Institute
2000 L Street, Washington, DC 20036, USA
(650) 293-6183

Background
This study estimates the costs of air pollution associated with power plant emissions of criteria air
pollutants and of greenhouse gases. The study was conducted by Andrew L. Goodkind and Stephen
Polasky in the Department of Applied Economics at the University of Minnesota. They estimate the total
damages from electricity generation in Minnesota to be about $2.164 billion (in 2010 dollars), with $877
million of these costs associated with criteria pollutants and the rest with the greenhouse gases.
The estimates of costs associated with criteria air pollutants vary, depending upon the location of the
power plants. The major source of data used to estimate costs is a 2010 report by the National Research
Council (NRC), “Hidden Costs of Energy: Unpriced Consequences of Energy Production and Use.” The
NRC report did not provide sufficient geographic detail to allow plant-specific estimates for Minnesota;
accordingly this study used selected data from a study (Muller et al., 2011) that used the same models
as the NRC study. The results allow the current study to provide estimates of the costs per ton of
emissions by type of county (urban vs. rural). In the NRC report, emissions are based upon estimates for
2005. The resulting cost estimates are then compared to estimates from other studies: Levy et al. 2009,
Epstein et al. 2011 and Rafaj et al. 2007. These various studies employ similar methodologies for
estimating pollution damages; they did not consider infant mortality per se; and their different cost
estimates are due principally to differences in the estimated emissions from power plants and from the
choice of dose-response functions for the mortality–particulate matter relationship. All of the above
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studies use a dose-response function derived from some publication of the Harvard 6-city study and/or
from the American Cancer Society cohort study, with those estimates making use of the former being
considerably larger.
The NRC study used the Air Pollution Emissions Experiments and Policy analyses (APEEP) model. The
APEEP model is a reduced-form, integrated assessment model that calculates marginal damages
(including adverse human health effects and ecological effects) associated with emissions of nitrogen
oxides (NOx), sulfur dioxide (SO2), ammonia, fine particulate matter (PM2.5) and total respirable
particulate matter (PM10) on a dollar-per-ton basis. The damage functions relating particulate matter
with air pollution mortality had the highest influence on the outcome of the study; these functions are
based on the results from specific air pollution health studies. Two studies were instrumental in
informing the PM mortality estimates in the NRC study: Pope et al. 2002 for all adult chronic exposure
mortality to PM2.5; and Woodruff et al. 2006 for infant chronic exposure mortality to PM2.5.
Summary of EPRI Comments
•

For greenhouse gases, the study recommends an estimate of $36 per ton of CO2 emitted in
2015, with a range of $11 to $55. These values are based on U.S. government (USG) estimates
that have yet to be publically vetted or peer reviewed. Among other things, the uncertainty and
sensitivity of the USG estimates have not yet been fully characterized, and there are technical
issues regarding inputs and implementation. In addition, the Goodkind and Polasky application
of these estimates does not consider GHG emissions increases that might occur elsewhere in
response to potential reductions in Minnesota fossil generation. Such changes would result in
lower GHG reductions on net and would affect GHG reduction benefit calculations.

•

For the criteria pollutants, the health effects analyses contained within the report do not
consider a sufficiently comprehensive cross-section of the literature. If they had used a full
range of dose-response functions from different studies in the literature, the authors would
have found damages ranging from zero onwards. Use of only one or two dose-response
functions can be very misleading, as it ignores the uncertainty associated with these estimates.

•

The authors do not consider differential toxicity of PM components when estimating damages
from PM, although there is increasing evidence that different components of PM can have
different health impacts. This issue was also acknowledged in the NRC report, although their
study also suffered from the same drawback in not considering differential toxicity of PM
components.
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•

The reduced form models, like the APEEP model used in the study, are not appropriate for
calculating marginal impacts of emissions from different sources because of the non-linear
chemistry in the atmosphere. A more appropriate choice would have been to use a more
sophisticated model like the Community Multiscale Air Quality (CMAQ) model developed by the
U.S. Environmental Protection Agency.

•

The report did not consider uncertainty in a rigorous manner. A formal sensitivity analyses
should have included consideration of alternative dose-response functions derived from
additional studies, more discussion of the relative toxicity of different components, and use of
different air quality models to calculate the marginal damages associated with emissions from a
source. A range of estimated damages would be more useful in terms of informing public policy.

Detailed EPRI Comments
The detailed comments below apply only to the damages associated with criteria pollutants.
EPRI has several observations on that aspect of the report including the study methodology and the
scientific studies used to derive the results:
1. This study considered a very limited number of dose-response functions for the long-term PM
and mortality relationship. There are over 65 cohort study papers that could have been used by
the authors. Of these, at least 30 papers are from independent studies worldwide, and some 12
are from independent US studies. The authors selected only one of these for their analysis; if
they had chosen alternative papers, they could have achieved very different results. For
example, if they had used dose-response functions from the Veterans’ study (Lipfert et al. 2000;
Lipfert et al. 2006; Lipfert et al. 2009) or the most recent results from the study of a Medicare
cohort (Greven et al. 2011), there would have been no statistically significant damages
associated with premature mortality. We do not argue that these papers should necessarily be
used in place of what the study used (i.e., Pope et al. 2002), but rather that the entirety of
results from the literature should be considered in the analyses of this study and in the
sensitivity analyses, especially if such a study is to be used to inform policy. It should also be
noted that many of the published papers present several alternative dose-response functions
based upon different datasets or assumptions; hence the choice of only one dose-response
function from one study can be misleading.
2. With respect to PM, the health effects studies used in the analysis make no distinction among
different particle components, an issue that is acknowledged but not considered in the NRC
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report. A recent update (Jerrett et al, 2007) of the Pope et al. 2002 study distinguishes
differences in health effects between the sulfate and non-sulfate components of PM with the
sulfate component (for which power plants are typically the largest contributor) showing
significantly less impact. Other studies, such as the EPRI-supported Veterans Study (See for
example, Lipfert et al. 2009), also find differences in health effects among components of PM;
yet these studies are not mentioned or considered in the report. EPRI’s ARIES (Aerosol Research
Inhalation and Epidemiology Study) project, although dealing with acute responses to air
pollutants, provides additional evidence that different components of PM demonstrate different
health responses and that the components are not equally toxic.
3. Another issue is that the methods used to calculate the mortality dose-response functions may
be flawed. A recent paper (Greven et al. 2011) suggests that these methods may overestimate
the damages. Greven et al. corrected the methodology of one of the earlier studies of
Greven’s colleagues and found that there was no longer any change in life expectancy
associated with a change in fine particulate levels. This methodological issue clearly needs to be
addressed and mentioned in this study.
4. The Woodruff et al. 2006 study was limited to California residents and locations where PM2.5 has
a different composition than most rest of the U.S. (e.g., there are no coal-fired power plants in
the areas studied in California). In addition, the results of the Woodruff et al. study were not
statistically significant for total infant mortality, only respiratory mortality. It also did not adjust
for maternal smoking thereby limiting the study’s potential usefulness in this analysis.
5. The APEEP model suffers from drawbacks like any other reduced-form model. Although it allows
for faster computation of thousands of different scenarios, it may not accurately predict the
marginal impact from a source category because of the use of reduced form PM and ozone
transformation functions. The chemistry in the atmosphere behaves non-linearly and one needs
full chemistry models (e.g., the Community Multi-scale Air Quality or the so called CMAQ Model)
to accurately determine marginal impact of emissions from a source category to ambient air
quality. Although the use of CMAQ model would give a more accurate marginal impact, one
should not apply that marginal impact to all of the emissions from a source (as was done in this
study) because the marginal impact will change as emissions are reduced further and further.
6. The report failed to consider uncertainty in a rigorous manner, e.g., by conducting formal
sensitivity analyses or providing ranges of impact (the authors of the NRC report specifically
note that these analyses were not included). It would have been more instructive if the study
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had considered uncertainty in more detail, especially for those elements of the study which
most strongly influenced the results. This would have included consideration of alternative
dose-response functions derived from additional studies, more discussion of the relative toxicity
of different components, the use of different air quality models to calculate the marginal
damages associated with emissions from a source, and providing a range of estimates of the
estimated costs associated with the various technologies considered. A range of estimated
damages would be more useful in terms of informing public policy.
7. The study is based upon 2005 emissions estimates; emissions have likely been reduced
significantly since that date and further reductions and changes in composition are likely in the
future.
8. The authors use a value of $6 million in estimating the damages for lost life. A range of values is
possible and thus it is unclear which value is the most appropriate to use when estimating
impact. The attachment of values to mortality risk is fraught with difficulty and controversy.
Most estimates are based on changes in risk to a healthy or younger (40 years of age)
population. Pope et al. 2009 estimated about a 6-month reduction in life due to fine particulate
exposure; this estimate is most likely an overestimate because changes in life expectancy over
time are greatly influenced by changes in neonatal mortality, an issue not considered by Pope at
al. or Laden et al. In addition, Murray and Nelson 2000 and Murray and Lipfert 2010, 2012
suggest that any effects of pollution on acute mortality are only a matter of days, a result that
could influence the length of life shortening in the studies considered here as well.
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