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Mr. Jeff Stollenwerk

Industrial Water Quality Permits
Minnesota Pollution Control Agency
525 Lake Ave. South, Suite 400
Duluth, Minnesota 55802

Re: Mesabi Nugget Delaware, LLC
Dear Mr. Stollenwerk:

The U. S. Environmental Protection Agency has reviewed the draft public noticed National
Pollutant Discharge Elimination System (NPDES) permit for Mesabi Nugget (MN0067687). We
have the following comments. We appreciated the opportunity to discuss these comments in calls
with the Minnesota Pollution Control Agency over the last several weeks.

1. Variance based limits (40 CFR 131.10 and 122.44(d)) - The interim limits for total dissolved
solids (TDS), bicarbonates, hardness, and specific conductivity presume that EPA will approve a
variance request for those parameters. This permit cannot be issued with the interim limits
included unless EPA first approves the variance. If a variance is approved any corresponding
conditions must be incorporated into the permit. Additional comments regarding EPA’s
expectations with respect to requesting a variance are provided below.

2. Variance schedule (40 CFR 131.10) — The variance schedule in the permit includes studies and
an eventual plan for a path forward due with the permit renewal application, 4.5 years into the
permit term. The schedule presumes that a variance will be approved in the next permit term as
well as this permit term. If a variance is approved, the schedule in the permit will need to be
modified in order to comply with any conditions of the variance. EPA expects that an
appropriate schedule be included in the proposed permit which identifies a date when water
quality-based effluent limits will be met. Milestones included in the schedule may include
studies for a short term and must include actions that the facility will undertake to work toward
meeting water quality-based effluent limits.

3. Chronic whole effluent toxicity (WET) Limit (40 CFR 122.44(d)) — Data available to EPA
indicates that the Mesabi discharge has reasonable potential to cause or contribute to chronic
toxicity in the receiving waters. Therefore, a WET limit is required under 40 CFR 122.44(d),
unless the permit includes water quality-based limits for pollutants that cause WET (see 40 CFR
122.44(d)(1)(v)). A WET limit must be derived from and comply with water quality standards
and should be consistent with the Technical Support Document for Water Quality-based Toxics
Control (TSD) (EPA/505/2-90-001).
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4, Chronic WET monitoring frequency (40 CFR 122.44(i) and 122.48(b)) — The draft permit
requires analysis of WET one time per year. Consistent with sections 5.5.3 and 5.7.5 of the
TSD, samples should be collected at a frequency consistent with the frequency used for limit
development, and considering the factors listed in section 5.7.5 of the TSD. Samples must be
collected during discharge.

5. Permit as a shield (33 USC 1342(k}) - The permit application identifies a discharge at SD004
from the Area Pit 1. EPA understands that this outfall is not active; however, its inclusion in the
application coupled with issuance of the permit could be construed by the permittee to authorize
the discharge at this location despite the fact that the permit does not include any effluent
limitations, prohibitions, or conditions for such a discharge. Please add an explicit prohibition
on a discharge from this location in the permit to eliminate any ambiguity.

6. Sulfate fate and transport study — This study should have a requirement to examine sulfate
buildup in the receiving streams and sediments as well as sulfate transformation. Ata
minimum, EPA would like to see monitoring for levels of sulfate and hydrogen suifide
downstream in ambient water and sediment to gauge sulfate or hydrogen sulfide levels in the
water and determine whether they are accumulating in the sediment 1n Second Creek and the
Partridge River. Since Minnesota is implementing the first seasonal application of its Class 4A
(wild rice) water quality standard, it would be helpful in this permit to track any changes due to
the seasonal discharge, while the State completes its much more comprehensive wild rice study.

Expectations for variances from water quality standards can be found in EPA’s Water Quality
Standards Handbook available at: http://water.epa.gov/scitech/swguidance/standards/
handbook/chapter05.cfim#isection3. For EPA to approve a variance from water quality standards
granted by a state, the state should provide documentation that addresses the considerations in the
Handbook. Documentation submitted to date by the state of Minnesota for Mesabi Nugget is not
sufficient to demonstrate that controls more stringent than those required by sections 301(b) and
306 of the Clean Water Act would result in substantial and widespread economic and social
impacts. To approve a variance from water quality standards for specific conductivity, hardness,
alkalinity, and TDS, consistent with federal regulations at 40 CFR 131.10(g), the following issues
must be addressed:

a. EBPA is aware of other facilities with similar water quality issues as Mesabi Nugget that have
' achieved compliance with water quality-based effluent limits through the use of treatment
technologies such as reverse osmosis and crystallization. Mesabi Nugget has not demonstrated
that existing technologies are not available to meet water quality-based effluent limits for the
parameters for which Mesabi Nugget is seeking a variance. Also, it is unclear from the
information provided to EPA thus far what the impact is to Mesabt Nugget and the surrounding
community if Mesabi Nugget were compelled to comply with limits based on Minnesota’s water
quality standards through application of these control technologies to their effluent. For EPA to
approve a variance, the record provided to EPA must demonstrate that attaining the water
quality standards would require controls more stringent than those required by sections 301(b)
and 306 of the Clean Water Act, and application of those controls would result in substantial
and widespread social and economic impact. To date, Mesabi Nugget has provided estimates of
costs of wastewater treatment, but has not provided information that shows how being
compelled to bear these costs would cause substantial and widespread social and economic
impacts. We requested this information on January 11, 2012. We recommend using EPA’s
Guidelines for Economic Analyses, located at '
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http://yosemite.epa.gov/ec/epa/eed.nsf/webpages/Guidelines.html to document the economic
impacts.

Consistent with EPA guidance, any variance submitted to EPA for approval should also include
steps to be taken during the life of the variance to make reasonable progress toward attaining the
water quality standards. The materials presented to EPA thus far indicate that Mesabi Nugget
will be considered to be making reasonable progress if, upon completion of a scrubber
optimization study required by their air permit, Mesabi Nugget completes a water balance study,
a chemical balance study, and a pollutant minimization study. Numerous studies (i.e., Dissolved
Solids and Chemical Balance Study for Mesabi Nugget Phase II Project, 520 pp., Dec 09, June
2011; Area 1 Pit Water Treatment Evaluation in Support of the Nondegradation Analysis,
Mesabi Nugget Phase Il Project, June 2011; Toxicity Identification Evaluation 2008-2011 Study
Jor the Mesabi Pits, Mesabi Nugget Phase I Project, June 2011)) have been completed, and
these studies include extensive discussion of the Area 1 Pit. It is not apparent to EPA why the
additional water balance, chemical balance, and pollutant minimization studies need to be
undertaken to identify and implement actions to ithprove effluent quality. An explanation must
be provided for why existing data are not sufficient and why additional studies are needed to
make wastewater treatment technology decisions. If additional studies are still warranted, it is
incumbent upon Mesabi Nugget to do that which is possible now to reduce existing
contaminants in the pit discharge, concurrent with the studies, during the life of the permit.

If, based on the submittal of the information in the preceding two paragraphs, it is determined
that a variance is warranted, Minnesota must protect existing uses and ensure compliance with
its anti-degradation policy. The interim limits presented in the draft permit for TDS are 1160
mg/L as a monthly average and 1228 mg/L as a daily maximum, and for specific conductance
1889 pS/cm as a monthly average and 1965 uS/cm as a daily maximum. MPCA has stated that
these limits were derived from predictions made by Mesabi Nugget in support of their Draft
Environmental Impact Statement. The reported effluent quality for TDS for the period of
January to June 2010 was 843 mg/L. on average and 871 mg/L as a maximum and for specific
conductance 1204 pS/cm on average and 1244 pS/cm as a maximum.

The document, Area 1 Pit Water Treatment Evaluation in Support of the Nondegradation
Analysis Mesabi Nugget Phase IT Project, (June 2011) states:

In addition to these specific chemical parameters, the water in the Area 1 Pit has shown
intermittent low-level chronic toxicity to Ceriodaphnia dubia (C. dubia). Identifying the
specific source of toxicity is the subject of an ongoing toxicity identification evaluation
(TIE) study. As indicated in Table 2-1, the TDS water quality standard referenced is 700
mg/I.. Achieving this concentration of TDS in the Area 1 Pit discharge may help to
mitigate the current intermittent toxicity issues. . . For the test species C. dubia, the
reference toxicant is sodium chloride. The reference chronic IC25 for the laboratory
conducting the WET testing for Mesabi Nugget (Environmental Toxicity Control, Inc.) is
approximately 800 mg/L total dissolved solids (TDS) as sodium chloride. Therefore,
water with a TDS concentration less than 800 mg/L should pass the WET test because
solutions that consist of just sodium and chloride are generally more toxic than solutions
with similar TDS levels but with a broader array of ions. Hence, using a TDS target of
700 mg/L should be conservative for achieving a non-toxic condition. (Area I Pit Water



Treatment Evaluation in Support of the Nondegradation Analysis Mesabi Nugget Phase
I Project, page 5, June 2011.)

Based on this information, it appears that the interim limits proposed to complement the
variance would not protect existing aquatic life uses. If true, this would be inconsistent with
Minnesota’s water quality standards at Minn. R. 7050.0185, Subpart 1:

Existing beneficial uses and the water quality necessary to protect the existing uses must
be maintained and protected from point and nonpoint sources of pollution.

To be consistent with Minnesota’s antidegradation policy, the final variance must ensure
protection of existing aquatic life uses. In addition, the permit must be clear that despite the
variance, Mesabi Nugget must comply with the WET limit in the permit.

MPCA should resolve the issues identified in each of the above comments.

After the close of the comment period, please submit the proposed permit and variance to EPA
along with a copy of all comments received during the public comment period and MPCA's
responses to the comments. Please submit documentation generated by Mesabi Nugget and/or
MPCA to satisfy 40 CFR 131.10(g) together with a certification by the State Attorney General or
other appropriate legal authority within Minnesota that the variance was duly adopted pursuant to
Minnesota law. EPA will then review the revised proposed permit under 40 CFR 123.44 and we
will review the variance consistent with section 303(c) of the Clean Water Act, 33 USC 1313(c),
and 40 CFR 131.21. Please contact either of us if you have any questions.

Sincerely,
. 7
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Kevin M. Pierar Linda Holst, Ctiief
NPDES Programs Branch Water Quality Branch

cc: Kate Frantz, MPCA



Q Minnesota Pollution Control Agency
520 Lafayette Road North | St.Paul, MN 55155-4194 | 651-296-6300 | 800-657-3864 | 651-282-5332 TTY | www.pca.statemn.us

December 10, 2010 !

- Margaret Watkins g -
Water Quality Specialist ‘
Grand Portage Band of Ojibwe
P.O. Box 428
Grand Portage, MN 55605

Dear Ms. Watkins:

The purpose of this letter is to provide a response to issues raised in the November 4, 2010, letter
from the Grand Portage Band of Chippewa to the Lead Agencies (U.S. Army Corps of
Engineers, U.S. Forest Service and Minnesota Department of Natural Resources) of the PolyMet
* EIS. The letter included comments specific to a wild rice mitigation plan proposed by PolyMet
but also included broader comiments related to communication between the MPCA and Tribes
regarding wild rice production waters. In addition, this letter will respond to the December 3,
: 2010~email I received from Margaret Watkins of the Grand Portage Band.

It is the goal of the MPCA to protect Minnesota waters used for the production of wild rice and
7 the MPCA is committed to fulfilling its responsibilities related to the 2003 Executive Order 03-
* 05 Affirming the Government-to-Government Relationship Between the State of Minnesota and -
- Indian Tribal Governments Located Within the State of Minnesota (Executive Order). The
MPCA has initiated a number of actions that in whole or in part are designed to improve
communication between MPCA staff and Tribal technical staff and to respond to the Executlve

Order, mcludmg

¢ Quarterly meetings with Tribal technical staff, which MPCA leadership attends, and
: during which issues related to wild rice production waters have often been a subject.
o Distribution to Tribal technical staff of the MPCA Monthly Mining Report with an
offer for Tribal technical staff to contact the agency staff assigned to and most
familiar to the specific projects with any questions or comments.

e Early access to draft NPDES/SDS and air permits separate from and prior to formal
public notice with an offer to discuss feedback from Tnbal technical staff through a
conference call or meeting.

U Commumcatmg to Tribal technical staff the status of the application of the existing
wild rice sulfate standard to specific projects. Attached is a summary of these staﬁ

_ interactions.
- - e Series of technical staff to technical staff discussions related to the current tnenmal
~ review of Minn. Rule 7050 in which the Class 4A wild rice standard is included, as
well as with application of the existing wild rice sulfate standard to particular
projects. Attached is a summary of these staff discussions.
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I understand that despite these efforts at improving communication between the MPCA and the
Tribes that Tribal technical staff do not feel they have been adequately involved or informed on
Agency decisions and recommendations related to specific projects in particular related to wild
rice. To help make this process more transparent, I have instructed staff to be sure that when

- staff recommendations related to wild rice production waters are developed or updated that they
be sent to Tribal technical staff for feedback with an offer of a conference call or meeting to
further understand any feedback. Ihave also requested that Agency leadership be represented in
such a conference call or meeting. Any resulting updates to the staff recommendations will

- include an explanation of the basis for the updates and how feedback from the Tribes was
considered in the process — this will then be sent out to Tribal technical staff for additional
feedback including an offer for another conference call or meeting.

Also, in separate communication, we understand that the U.S. Corps of Engineers in a November
4,2010, email from Jon Ahlness to Margaret Watkins has.committed to consultation in response
to concerns raised in the November 4, 2010, Grand Portage letter. We will indicate to the Corps
- the willingness of MPCA leadership to participate with the Federal agen01es in this process once
it has'been scheduled. In addition, I am, as always, willing to part1c1pate in MNTAC meetings to
d1scuss topics of interest to the Tribes, including those related to w11d rice.

~In summary, I want to assure you that it is the goal of the MPCA to protect Minnesota waters |
‘'used for the production of wild rice. 'We have implemented a number of actions that have
resulted in more frequent.communication with Tribal technical staff on this issue; however, we

\
. “are also open to other suggestions that the Tribes may have on continuing to improve

~ communication between Agency and Tribal staff, including developing a mutual understanding. .
_of what constitutes consultation with the Tribes on technical issues such as this. ‘

~ Please do not hesitate to.contact me with any questio.ns at (65 1) /757-20 18

{

Sincerely,

avid Thornton

“‘Ce: Jon-Ahlness, U.S. Corps of Engineers
Tom Hale; U.S. Forest Service
Steve Colvin, Minnesota Department of Natural Resources
* Anna Miller, U.S. Environmental Protection Agency




Summary of MPCA Staff Interaction with Tribes Related to Minn. Rule 7050 Revision

March 2010 — Responded to Grand Portage Band request for information by providing
~ electronic and print copies of historical rulemaking records and wild rice/sulfate related files.

March 2010 — Responded to Grand Portage Band request for information by forwarding the
February 2010 draft version of the University of Minnesota’s (U of M) report on Class 3 and 4
water quality standards.

March 2010 — Email from David Thornton to Tribes providing a list of wild rice related
questions and concerns in preparation for a conference call with Tribes and requesting input on

the completeness of the list.
April 2010 — Conference call with Tribal representatives resulting in list of follow-up items.

April 2010 — Email from David Thornton to Tribal representatives summarizing outcome of the
recent conference call.

April 2010 — MPCA staff conversation with Fond du Lac Band staff indicating that the U of M
researchers had been provided with the University of Minnesota — Duluth’s (UMD) findings on
their wild rice/sulfate testing. '

May 2010 — MPCA staff confefence call with staff from the Fond du Lac Band, the Grand
Portage Band and UMD researchers discussing a wide range of wild rice issues.

June 2010 — MPCA staff consulted with UMD researchers on the UMD wild rice/sulfate
research being conducted in collaboration with the Fond du Lac Band.

July 2010 - Initial request made by MPCA staff for UMD wild rice/sulfate study protocols.

August 2010 — MPCA staff informed staff from the Fond du Lac Band, the Grand Portage Band

and the UMD researchers of convérsations with Barr Engineering of Barr’s past and future wild
rice research. -

AuguSt 2010 — Staff from the Fond du Lac Band forwarded the study plan and protocols for the
UMD wild rice/sulfate study.

~ September 2010 — Email exchange between MPCA staff and USEPA Region 5 staff on the need
“to develop-a standardized wild rice plant toxicity testing protocol. -

~ October 2010 — Email exchange between MPCA staff and staff from the White Earth Band
related to the November 29" and 30™ public information sessions on the rule revisions.




November 2010 — MPCA meeting with WaterLegacy and others, including staff from the Mille
Lacs, Fond du Lac and Bois Forte Bands, to discuss potential wild rice/sulfate rule amendments.

December 2010 — Email from MPCA staff to those expressing interest in the Minn. Rule 7050
triennial review, including representatives of the Minnesota Tribes, on the availability of two
documents related to the wild rice sulfate standard in the rulemaking process: Current and
Future Wild Rice Sulfate Water Quality Standard Implementation and Wild Rice Based Sulfate
 Water Quality Standard Review Timeline.




Summary of MPCA Staff Interaction with Tribes Related to Application of the Existing Wild Rice
Sulfate Standard to Projects

December 2009 — MPCA letter to the Fond du Lac, Grand Portage and Bois Forte Bands
requesting historical information on wild rice resources in the vicinity of the Keetac, Mesabi

Nugget and PolyMet projects.

December 2009 — Letter from the Grand Portage Band in response to the MPCA’s December
2009 letter questioning MPCA’s need of such historical information.

February 2010 — Email from Ann Foss to Minnesota Tribes indicating MPCA staff decision that
it cannot support a sulfate value other than 10 mg/L as the applicable ambient standard for waters
used for the production of wild rice that may be impacted by the Keetac, Mesabi Nugget and

PolyMet projects.

May 2010 — MPCA staff provided the Tribes with pre-public notice review of the Keetac
NPDES permit modification in which wild rice/sulfate issues were a key issue. Formal public

notice followed in May 2010.

July 2010 — the MPCA’s Monthly Mining Report noted that MPCA staff recommendations on
applicability of the existing wild rice sulfate standard to the PolyMet and Mesabi Nugget projects

had been made.

July 2010 — Update and discussion on MPCA staff recommendations on the applicability of the
existing wild rice sulfate standard to the PolyMet and Mesabi Nugget projects provided during
the quarterly MPCA-Tribal meeting at Grand Portage.

August 2010 —-GLIFWC requested electronic copy of available MPCA staff recommendations
on the applicability of the existing wild rice sulfate standard to the PolyMet and Mesabi Nugget

projects and the request was fulﬁlled

October 2010 — Email exchange between MPCA staff and staff from the Fond du Lac Band and
the 1854 Treaty Authority in which new site-specific wild rice information was provided to the
MPCA by 1854 Treaty Authority. The email exchange also included resubmittal of wild rice
information previously received by MPCA staff in July 2009.







GRAND PORTAGE BAND OF CHIPPEWA
ENVIRONMENTAL DEPARTMENT
P.O. Box 428, Grand Portage, MIN 55605
(218) 475-2026

FOND DU LAC BAND OF LAKE SUPERIOR
CHIPPEWA ENVIRONMENTAL PROGRAM
1720 Big Lake Road, Cloquet, MN 55720
(218) 878-7110

BOIS FORTE BAND OF CHIPPEWA
BOIS FORTE TRIBAL HISTORIC PRESERVATION OFFICE
1500 Bois Forte Road
Tower, MN 55790
(218) 753-6017

Patricia Engelking

Environmental Analysis and Outcomes
Minnesota Pollution Control Agency
520 Lafayette Road North

St. Paul, MN 55155-419
pat.engelking(@state.mn.us

October 16, 2012

Re: Definition of “waters used for the production of wild rice.”

Dear Ms. Engelking:

Thank you for the opportunity to continue discussions with your agency regarding the definition
of “waters used for the production of wild rice” in the draft rules and particularly, the proposed
“watch list” for certain wild rice waters. We commend MPCA for the work done to clarify this
definition and to strengthen protection for this critical resource. As you know, wild rice is a
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culturally significant resource for the tribes in Minnesota. From historical reports,' Band
member accounts,” and current Minnesota Department of Natural Resources (“DNR”) and tribal
reports,” wild rice has declined significantly throughout Minnesota, and in southern Minnesota
wild rice has virtually disappeared. It is for these reasons that the Fond du Lac and Grand
Portage Bands have focused significant resources on the development of tribal water-quality
expertise, including obtaining federal Treatment-in-the-same-manner-As-a-State under the
federal Clean Water Act (the “Act”), and regularly consulting with state and federal agencies on
these matters.

The current state standard for listing wild rice waters is found at Minnesota Rule 7050.0224,
“Specific Water Quality Standards for Class 4 Waters of the State: Agriculture and Wildlife,”
which at Subpart One states:

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.

In light of this mandate that wild rice waters and habitat “must not be materially impaired or
degraded,” we see several problems with the current MPCA proposal to create a “watch list” for
those wild rice waters that lack specific acreage measurements, but not to actually include them
as “waters used for the production of wild rice”. This approach was presented by MPCA staff to
the state’s Wild Rice Advisory Committee at a meeting in St. Paul on September 27, 2012.

! Jenks, A.E., The Wild Rice Gatherers of the Upper Great Lakes: A Study in American
Primitive Economics (Washington: GPO, 1901), available on-line at
http://greatlakeswater.uwex.edu/library/articles-and-white-papers/wild-rice-gatherers-upper-
lakes-study-american-primitive-economics (last visited Oct. 12, 2012).

2 Rosemary Berens, Bois Forte Tribal Historic Preservation Officer. In a November, 2010
interview, a Bois Forte elder from Vermillion said band members from the Vermillion sector of
Bois Forte used to harvest rice on both the upper and lower Embarrass River. When I asked him
where, he simply stated, “where the rice was”. It grew in different places each year.

3 See, e.g., 1854 Treaty Authority website, “Wild Rice Survey” (including list of wild rice waters
in the 1854 Ceded Territory), available at http://1854treatyauthority.org/wildrice/survey.htm (last
visited Oct. 12, 2012); MN DNR website, “Wild rice management,” available at
http://www.dnr.state.mn.us/wildlife/shallowlakes/wildrice.html (last visited Oct. 12, 2012).
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We address each of the problems in turn, starting with the most serious: the fact that the creation
of the “watch list” would violate the Clean Water Act (the “Act”) and state water quality
standards (“WQS”).

I. The “watch list” would violate the Clean Water Act.

A. The Clean Water Act provides the sole mechanism by which waters can be listed
with “designated uses.”

The Act provides specific and pertinent information regarding determination of designated and
existing uses for water quality standards that may have been overlooked during our previous
discussions regarding wild rice waters. Under the Act, the Nation’s waters are to be restored and
maintained for the protection and propagation of fish, shellfish, and wildlife, and for recreation
in and on the water.* The goal of a water quality standards program is to restore and maintain
the chemical, physical, and biological integrity of the Nation’s waters.” An objective of
classifying a waterbody is to designate uses by evaluating and describing the ecosystem.
“Designated uses” are based on the relationship and quality, i.e., the integrity, of all ecosystem
components. States and Tribes, through their approved WQS, specify appropriate, designated
uses in order to achieve and protect existing and potential uses.” An “existing use” (meaning a
use that was attained on a waterbody by November 28, 1975, whether or not the waterbody was
included in the water quality standards)’ cannot be modified or changed unless designated uses
are added that require more stringent criteria.

A “designated use” does not depend upon whether or not the use is actually attained. For
example, in Minnesota, trout waters are not protected on the basis of whether there are enough
trout for an actual harvest. They are protected because there is suitable habitat and physical
characteristics for trout to survive. In some instances where natural propagation does not keep
up with fishing pressure, stocking is employed. Another regulatory approach is to limit actual
harvest. For example, regulation of designated trout waters within the southeastern part of the
State includes “a catch-and-release only fishing season on all southeast streams for the first two
weeks of the season, and for the last two weeks of the season.”® And many waters in
Northeastern Minnesota are protected as “trout streams” even though the MN DNR
acknowledges that “North Shore creeks are great scenery but are only fair trout streams.” So
designation as a trout stream in no way depends upon how many fish are actually found there.

: See 33 U.S.C.§.1251 (§101 (a)(2)).

Id.
¢ See 40 C.F.R. § 131.10.
TId at §131.3 (e).
8 See MN DNR Division of Fisheries website, “Strategic Plan for Cold Water Management in
Southeastern Minnesota, 2004-2015,” available at
http://www.dnr.state.mn.us/areas/fisheries/lanesboro/trout_semn_mgtplan.html (last visited Oct.
12,2012).
? See, e. 2., MN DNR website, “North Shore trout streams,” available at
http://www.dnr.state.mn.us/fishing/trout_streams/north_shore.html (last visited Oct. 9, 2012).
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Likewise, whether or not to designate a waterbody as impaired for a given activity does not
depend upon whether or not the water is actually used for that activity. For example,
“swimmable waters” (or recreational-use waters) must be designated as such whether or not a
waterbody has become too polluted for swimming—it still must be designated as impaired under
the Act.'’ It is not the case that a certain documented number of people have to actually swim in
the apparently polluted waterbody for it to be designated as “swimmable.”

B. Correspondingly, the Act provides the sole means to remove a “designated use”
once it is assigned to a given waterbody.

Designated uses may be changed only based upon findings of a use attainability analysis that has
demonstrated that attaining the designated use is not possible because of naturally occurring
pollutant concentrations, natural flow conditions, hydrologic modifications, substantial
widespread economic impact resulting from more stringent controls, or human-caused pollution
that cannot be remedied.! A designated use cannot be removed if the use can be attained by
implementing effluent limits and best management practices. 12’ Therefore, attainable uses are, at
a minimum, the uses (based on the State’s system of water use classification) that can be
achieved: (1) when effluent limits under sections 301 (b)(1)(A) and (B) and section 306 of the
Act are imposed on point source dischargers; and (2) when cost-effective and reasonable best
management practices are imposed on nonpoint source dischargers.

IL The Act mandates the continued designation and listing of all wild rice waters,
regardless of specific production or use.

Minnesota’s existing WQS require that the quality of listed and unlisted wild rice waters, and the
aquatic habitat necessary to support the propagation and maintenance of wild rice plant species,
not be materially impaired or degraded. In other words, Minnesota already requires the listing of
all wild rice waters, regardless of production—the rules make no distinction based upon
productivity.”® So when determining whether to list a wild rice water, like with trout streams, the
actual productivity should not be considered—only the presence of wild rice, or wild rice habitat,
should. Like with swimmable waters, if the potential for wild rice to grow within an ecosystem
exists, regardless of actual production, the waters should still be designated as “used for the
production of wild rice.”

As noted, most of the waters that now appear on MPCA, MN DNR, and the 1854 Treaty
Authority lists already have an “existing use” as “waters used for the production of wild rice,”

19 See generally, 33 U.S.C. § 1313; 40 C.F.R. §§ 131.10 ef seq.

12 per 40 C.F.R. Section 131.10(d), “[w]hen designating uses, States may wish to designate only
the uses that are attainable. However, if the State does not designate the uses specified in section
101(a)(2) of the Act, the State must perform a use attainability analysis under section 131.10(j)
of the regulation. States are encouraged to designate uses that the State believes can be attained
in the future.”

13 See Minn. R. 7050.0224 subp. 1.



whether or not they include an estimate of acres of wild rice present for any given year. These
waters must remain on the wild rice waters lists. They cannot be pulled off and dropped instead
onto the proposed “watch list,” in effect, de-listing them as Class Four waters of the state with
the stroke of a pen. But the Act states that this can only happen after significant process,
including a reasoned determination has been made that production of wild rice is a designated
use, not an existing use, and based upon the findings of a use attainability analysis, that the
designation of “waters used for the production of wild rice should be eliminated.

III. Additional reasons justify rejection of the “watch list” proposal.

Even if the Act did not prohibit the watch list, it makes no sense as a conservation measure.
Minnesota tribes have consistently urged the MPCA to broadly, not narrowly, define wild rice
waters, and to be as protective of this diminishing resource as possible. An unnecessarily
restrictive “list” of “waters used for the production of wild rice” is not consistent with the
principles of ecosystem management, whereby a management or regulatory agency seeks to
maintain ecosystems such as a wild rice waters in the appropriate condition to meet that
beneficial use, while recognizing that all ecosystems have limited ability to accommodate
stressors and still maintain that desired state. Using an arbitrary threshold of productivity to
define “waters used for the production of wild rice” ignores the entire body of published
scientific research and traditional ecological knowledge provided by tribal staff and tribal
members that provides substantial evidence of the interannual variability in even traditionally
productive waters.

Additionally, the “watch list” would upend the existing wild-rice listing process. In the original
wild-rice waters list found at Minnesota Rule 7050.0470, “Classifications for Surface Waters in
Major Drainage Basins,” there are no specific rice quantities listed for any waters. On the 2008
updated list, where some acreage and harvest information is found, many of the listed waters still
do not include an estimate of acres of wild rice present for any given year."* So the new “watch
list” would actually require the removal of certain of the wild rice waterbodies from both the
original and the updated wild rice waters lists, and would preclude the listing of others. It is
contrary to MPCA’s mandate to pursue a plan so totally at odds both with Minnesota rules and
long-established, wild-rice conservation goals.

Furthermore, tribal authorities would not move to a less-inclusive standard even if the state
adopted it. So the “watch list” would also likely mean an end to an ongoing, cooperative, state-
tribal conservation effort and would likely have a ripple effect on other aspects of these
relationships, as wild rice is of such central importance to the Bands. As a practical matter, the
result would be that the state and tribes would no longer maintain the same wild rice waters lists
(at least within the 1854 Ceded Territory and on the reservations), which would undoubtedly
create both administrative and permitting problems.

1 See, e.g., MN DNR, “Statewide Inventory of Wild Rice Waters (2008)” (listing many
waterbodies without giving acreage, etc.), available at
http://www.dnr.state.mn.us/wildlife/shallowlakes/wildrice.html (last visited Oct. 12, 2012).
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Furthermore, the “watch list” process would generate secondary problems as well, including
delays in the environmental review process for projects with the potential to affect wild rice
waters. Minnesota’s wild rice waters, whether designated by the state or not, are also federally
protected as tribal traditional cultural properties under Section 106 of the National Historic
Preservation Act.”” A project with the potential to impact them must not only carefully analyze
potential impacts but appropriate mitigation must be done or a project cannot proceed. If the
same waters are not also listed at the state level, it will create a disconnect between the state and
federal permitting processes and records, to the detriment of applicants, tribes, and agencies
alike.

IV.  Best practices require rejection of the “watch list” and implementation of the
existing mandate to list impaired wild rice waters, as well as other protections for
wild rice waters consistent with MPCA’s other initiatives.

For all the above reasons, we ask the MPCA to reject the “watch list” concept altogether and to
instead focus on strengthening and building upon the existing state framework. MPCA should
instead continue to list all wild rice waters regardless of current levels of production, and could
consider adding productivity measurements as they become available as part of future waterbody
assessment.

We also ask that MPCA start to list “impaired” wild rice waters in order to ensure that water-
quality-based effluent limits can be applied to discharges that exceed WQS criteria—just as
Minnesota Rules already mandate. Any waterbody that is listed by the MN DNR, 1854 Treaty
Authority, or MPCA as a wild rice waterbody, and is known to exceed Minnesota sulfate WQS
for wild rice, should be designated as “impaired.”16 This would be consistent with the MPCA’s
approach to designating any other type of impairment with assigned numeric or narrative criteria.

Conclusion

The “watch list” should be rejected. Narrowly defining waters used for the production of wild
rice, based upon an arbitrary measure of human harvest potential, is inconsistent with Clean
Water Act requirements. Creating a “watch list” to determine if waters already known as “wild
rice waters,” and listed by on the MN DNR, MPCA, or 1854 Treaty Authority, but that do not
have estimated acreages, is also inconsistent with the Act. In order to protect and restore wild
rice waters, natural variability in stand density and annual changes in location of stands in both
streams and lakes must be considered.

The goal should be continuing to build a wild-rice-waters list that facilitates both conservation
and monitoring, and that will dovetail with other procedures the MPCA is already implementing
to require dischargers to do improved quality-assured monitoring. And properly listing impaired
wild rice waters will ensure that water quality based effluent limits can be applied to dischargers
that exceed MN WQS criteria for the protection of these waters. Thank you.

15 See 36 C.F.R. §§ 800 ef seq.
16 See Minn. R. 7050.0224 subp. 1.
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Issue Statement

Mesabi Nugget Delaware, LLC (Mesabi Nugget) operates an iron nugget production
facility (Large Scale Demonstration Plant — LSDP) located near Hoyt Lakes, Minnesota.
This facility was originally permitted in 2005; however, construction was delayed until
2009 because of other permitting, financing issues and a change in ownership. The
facility became operational on a limited, commissioning basis in January of 2010. As of
August 2012 the facility has not yet reached full-scale production capabilities.

The facility appropriates process makeup water from an inactive, water-filled mine pit
(Area 1 Pit) at the former Cliffs Erie/LTV mining site for process temperature control
(contact and non-contact cooling) and for process water (e.g. scrubber water supply).

The wastewater generated from the contact cooling water and the process water is treated
prior to return back to the Area 1 Pit. The wastewater treatment system consists of
chemical coagulation, precipitation and clarification, followed by microfiltration and
final mercury removal through a proprietary mercury filtration system. The treated
wastewater is normally routed back into Area 1 Pit for additional settling prior to reuse as
makeup water or discharge to Second Creek through a designated pipe outfall (SD001).

If water levels in the Area 1 Pit so dictate, water may be routed to the neighboring Area
2WX Pit for storage prior to discharge through SD001. A second mercury filtration
system is available for additional treatment, if needed, before the discharge to Second
Creek. The average and maximum rates of flow of the discharge to Second Creek are 1.5
mgd and 5.8 mgd, respectively V). As necessary, the discharge is proposed to be
controlled such that it can be temporarily reduced or eliminated so as not to violate any
applicable seasonal water quality standard or to otherwise minimize adverse impact to the
receiving water. The Area 1 Pit is considered an inactive mining area undergoing closure
and reclamation and is a water body under a NPDES/SDS permit and is not a “Waters of
the State’ as defined in Minnesota Rules.

With its application for reissuance of its existing NPDES/SDS permit Mesabi Nugget
has submitted an application requesting a variance from water quality-based effluent
limitations and the underlying water quality standards for hardness, specific conductance,
total dissolved salts (solids or TDS), and bicarbonates . The applicable water quality
standards are:

500 mg/L for hardness for Class 3C waters;
1000 pmhos/cm (uS/cm) for specific conductivity for Class 4A waters;
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700 mg/L for total dissolved salts (solids) for Class 4A waters; and
250 mg/L for bicarbonates for Class 4A waters

The concentration of the above parameters in the existing discharge from Area Pit 1 to
Second Creek is currently above their respective water quality standards. Because the
production facility has only recently commenced operation in a limited capacity, the
current concentration in the discharge predominantly reflects pre-operation conditions
that have not been materially affected by the limited operation of the nugget plant.
Nondegradation is not triggered because loadings are below currently permitted loadings
and will remain so for the life of this permit.

The basis for the variance request is the technical infeasibility of construction of
additional wastewater treatment systems, such as reverse osmosis, at this time to meet the
final effluent limitations. It is acknowledged that a treatment technology such as reverse
0smosis may at some point in time be capable of achieving applicable effluent
limitations, but such treatment cannot be implemented immediately without further
evaluation of future wastewater characteristics and undergoing facility-specific
engineering design and testing. The request conforms to the requirements for applying
for a variance specified in Minnesota Rules, Parts 7050.0190 and 7000.7000.

The existing permit issued in 2005 included a variance, with corresponding interim
effluent limitations, for the same parameters as in the current variance request. The
currently requested variance is in essence a continuation of the existing variance. For
three of the four parameters (bicarbonate, specific conductivity and TDS), however, the
magnitude of the current requested variance is less than that granted in the previous
variance. In addition, by eliminating the discharge to Second Creek for portions of the
year, Mesabi Nugget is proposing to reduce the duration and maximum potential loading
of the requested variance as compared to the previous variance. Mesabi Nugget is
proposing to eliminate the discharge to Second Creek from April 1% through August 31
due to the potential for impacts to downstream wild rice from sulfate in the discharge. As
part of the permit development MPCA staff determined that the downstream waters used
for production of wild rice are susceptible to damage from high sulfate levels during the
months of April through August ©).  In addition, because intermittent seasonal chronic
toxicity in the discharge has been observed in the past, the discharge would be restricted
during the month of September each year pending demonstration through whole effluent
toxicity (WET) testing that chronic toxicity does not exist in the discharge. Thus, the
current variance request represents a reduction in both magnitude and duration as
compared to the previously granted variance.

This memorandum discusses the basis presented by Mesabi Nugget for requesting a
variance from the hardness, specific conductivity, total dissolved salts (solids), and
bicarbonate water quality-based effluent limitations, and the Agency staff position for
granting the variance.
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A. Background

Nugget Plant Description

Mesabi Nugget in January 2010 commenced operation of a 600,000 metric ton/year iron
nugget production facility at the Cliffs Erie mining site (formerly LTV Steel Mining
Company) located in Hoyt Lakes, Minnesota. The iron nuggets are approximately 96 to
98% iron, and are suitable for direct feed to electric arc furnaces (mini-mills) as well as to
foundries and conventional integrated iron and steel manufacturing facilities. Although
production has commenced as of early 2010, current production levels remain under rated
capacity .

Mesabi Nugget appropriates process makeup water from an inactive, water-filled taconite
mine pit (Area 1 Pit) for contact and non-contact cooling needs and for air pollution
control wet scrubber equipment. All process wastewaters generated from the cooling and
scrubber systems are treated prior to return back to the Area 1 Pit. This wastewater is
treated using a two stage metals removal and softening system utilizing lime, ferric
chloride, cationic polymers, caustic (soda ash), and water treatment chemicals to form
insoluble metal hydroxides and sulfide precipitates which settle out in a sludge for
subsequent disposal. Effluent from the solids contact clarifier is passed through a
microfilter, a mercury filter (for additional solids and mercury removal) and then is
routed to the Area 1 pit. If water levels in the Area 1 Pit so dictate, water may be routed
to the neighboring Area 2WX Pit for storage prior to discharge. Water from the Area 1
Pit will be directed through a second mercury filter, if needed, prior to discharge through
outfall SD001 to Second Creek. The treatment is capable of meeting the effluent
limitations for the underlying 1.3 ng/L mercury water quality standard applicable to the
Lake Superior Basin.

Receiving Water Classification and Applicable Water Quality Standards

Second Creek has been assigned beneficial use classifications under Minnesota Pollution
Control Agency (MPCA) Rules Chapter 7050.0430, Unlisted waters; 2B, 3C, 4A, 4B, 5,
and 6. Second Creek is part of the Partridge River and St. Louis River watershed that
ultimately flows to Lake Superior. The water quality standards for which Mesabi Nugget
is seeking a variance from; hardness, specific conductance, total dissolved salts (solids or
TDS) and bicarbonates, are standards set to protect the beneficial uses of industrial
consumption and irrigation. There are no known existing uses of Second Creek water for
industrial purposes or for irrigation. Other industrial uses are either upstream of Second
Creek in the Partridge River or much farther downstream in the St. Louis River, well
beyond any reaches that may potentially exceed water quality standards as a result of
granting the variance.

The following table contains the applicable water quality standards for which Mesabi
Nugget is requesting the variance:
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POLLUTANT | WATER QUALITY | CLASSIFICATION | DESIGNATED USE
STANDARD

Hardness, Ca and 500 mg/L 3C General industrial

Mg as CaCO3 purposes

Specific 1000 pmhos/cm 4A Irrigation

Conductivity

Total Dissolved 700 mg/L 4A Irrigation

Salts (Solids)*

Bicarbonates as 5 milliequivalents or 4A Irrigation

CaCOg; 250 mg/L

*Total dissolved salts and total dissolved solids are used interchangeably and termed TDS

Current Conditions in the Discharge

The quality of the water in the Area 1 Pit and in the existing discharge from the pit to
Second Creek (Outfall SD001) indicates that these four pollutants will exceed applicable
water quality standards in Second Creek, assuming little or no dilution is available for the
discharge. The current water quality of the Area 1 Pit (2010 - 2011) and of the SD001
discharge (July 2009 - June 2010, the most recent 12 month period of discharge) is listed

in the table below ©.

POLLUTANT WATER CURRENT PIT 1 MOST RECENT
QUALITY DISCHARGE
STANDARD (7/09-6/10)
(SD001)
Flow, mgd 3.8
Hardness, Ca and Mg as 500 739 740
CaCOgs, mg/L
Specific Conductivity, 1000 1269 1194
pmhos/cm
Total Dissolved Salts 700 872 824
(Solids), mg/L
Bicarbonates as CaCOg3, 250 (5) 329 330
mg/L or (milliequivalents)

Current Conditions in the Receiving Water (Second Creek)

Monitoring of the flow and water quality in Second Creek upstream and downstream of
the discharge is required by the existing permit. For the monitoring period July 2009 to
June 2010 prior to cessation of the discharge in July 2010, upstream flow ranged between
0.3 to 2.1 mgd with an average of 0.9 mgd. Downstream flow increased to a range of 4.0
to 12.3 mgd with an average of 6.9 mgd, the increase being due to the existing discharge

as well as other contributions from the watershed ©.

Concentrations of the variance

parameters were often (but not always) at or above applicable water quality standards
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both upstream and downstream of the discharge with no clear pattern of increasing or
decreasing concentrations in the downstream direction. Monitoring of flow at the
headwaters to Second Creek (outfall SD026 of the Cliffs Erie NPDES/SDS Permit
MNO0042536) indicates flows near zero at certain times of the year ©. It is expected (and
has been documented) that for substantial parts of the year water quality standards will
not be met for these four pollutants in Second Creek downstream of the Mesabi Nugget
discharge ?iven the minimal upstream flows and the predominance of the Mesabi Nugget
discharge ©.

The following table summarizes the results of monitoring in Second Creek (July 2009 -
June 2010, the most recent 12 month period of discharge).

POLLUTANT WATER SECOND CREEK SECOND CREEK

QUALITY UPSTREAM DOWNSTREAM
STANDARD

Flow, Ave., mgd 0.9 6.9

Flow, Min — Max, mgd 03-21 4.0-12.3

Hardness, Ca and Mg as 500 580 661

CaCOg3, mg/L

Specific Conductivity, 1000 1083 1030

pmhos/cm

Total Dissolves Salts 700 686 751

(Solids), mg/L

Bicarbonates as CaCOs, 250 (5) 337 294

mg/L or (milliequivalents)

It should be noted that site and watershed conditions for the receiving water have
changed since July 2010, the time that is represented in the table above. First, Mesabi
Nugget is currently storing water within on-site mine pits such that there is currently no
discharge through SD001 and second, Cliffs Erie has installed a collection and pumpback
system at the SD026 headwaters to Second Creek thereby reducing the volume of flow
upstream of the SDO01 discharge point. The combined effect of these activities has been
a marked decrease in upstream and especially downstream flow rates in Second Creek as
well as a general overall decrease in pollutant concentrations. Some of the influences are
temporary/seasonal (cessation of discharge through SD001) and some are more
permanent (SD026 pumpback system) so it is difficult to assess what future conditions
will be.

B. Discussion

Variance Request

Mesabi Nugget is requesting the variance from the water quality standards for hardness,
specific conductivity, bicarbonates, and total dissolved salts (solids) based on provisions
in Minn. R. part 7050.0190, subpart 1, and in conformance with the provisions included
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in Minn. R. part 7000.7000, subp. 2 ®. The variance request is directed at the final
effluent limitations for hardness derived from the underlying 500 mg/L Class 3C water
quality standard in Minn. R. 7050.0223, subp. 3; for specific conductivity from the
underlying 1000 pmhos/cm Class 4A water quality standard; for bicarbonates from the
underlying 5 milliequivalent (250 mg/L) Class 4A water quality standard; and for total
dissolved salts (solids) (TDS) from the underlying 700 mg/L Class 4A water quality
standard in Minn. R. 7050.0224, subp. 2.

The Agency, in proceeding to grant a variance, must consider the items listed in Minn. R.
7000.7000. The discharger has provided the necessary information in their application

and supplemental submittals for these items, and has provided any additional information
that the MPCA has requested.

Comparison of Current Variance Request with Previously Approved Variance

The existing permit issued in 2005 included a variance for the same parameters. The
current request is in essence a continuation of the existing variance. As a part of the
permit development process, interim effluent limitations were calculated based on current
effluent levels for hardness and bicarbonates, and on projected levels in 5 years for
specific conductivity and TDS. The interim limits for specific conductivity and TDS are
based on projected levels because they may be affected by changes to the facility related
to optimization or fully-operational process components (). The resulting interim
effluent limitations are lower than those included in the previous permit for three of the
four variance parameters. This is shown in the table below.

POLLUTANT

PREVIOUS
VARIANCE

EFFLUENT LIMITS
(Mo. Ave./Daily Max.)

REQUESTED
VARIANCE

EFFLUENT LIMITS
(Mo. Ave./Daily Max.)

PROPOSED
VARIANCE

EFFLUENT LIMITS
(Mo. Ave./Daily Max.)

Hardness, Ca and Mg 740 /831 740 /831 831/863
as CaCOj3, mg/L

Specific Conductivity, 2159 / 2425 2000 / 2246 1889/ 1965
pmhos/cm

Total Dissolved Salts 1619/1818 1200/ 1348 1160/ 1228
(Solids), mg/L

Bicarbonates as 396 / 445 396 / 445 362 /378

CaCOj3, mg/L or

In addition, by eliminating the discharge to Second Creek for portions of the year, Mesabi
Nugget is proposing to reduce the duration and maximum potential loading of the
requested variance as compared to the previous variance. Mesabi Nugget is proposing to
eliminate the discharge to Second Creek from April 1% through August 31* due to the
potential for impacts to downstream wild rice from sulfate in the discharge — this will
decrease the duration of impacts from the variance parameters as well - and potentially
for the month of September pending demonstration through whole effluent toxicity
(WET) testing that chronic toxicity does not exist in the discharge during this time period
(which is the period when intermittent chronic toxicity in the discharge has been
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observed in the past). As part of the permit development MPCA staff determined that the
downstream waters used for the production of wild rice are susceptible to damage from
high sulfate levels during the months of April through August . The reissued permit
will include requirements that avoid a discharge during these times.

It is projected that hardness and bicarbonate concentrations in the discharge will decrease
once the facility reaches full operation and the wastewater treatment process can be
stabilized and optimized, while specific conductivity and TDS are expected to slowly
increase initially. Although specific conductivity and TDS concentrations are expected to
increase over the short term, the variance schedule in the draft permit requires actions to
be implemented in the short-term (i.e., 18 to 24 months after permit issuance) with the
goal of a downward trend for these constituents. Additionally, the discharge will need to
comply with the interim effluent limitations in the permit for these two parameters.
These interim limits were calculated based on a combination of existing water quality
monitoring data and projections of effluent quality from the permit application and
subsequent supplements.

Applicability of Variances from Water Quality Standards - Minn. R. 7050.0190, subp.1.
Minn. R. 7050.0190, subp. 1 allows a variance for discharges of hardness, bicarbonates,
specific conductivity, and total dissolved salts (solids) in a situation where strict
compliance with the standards would cause the discharger undue hardship; and that strict
conformity with the standards would be unreasonable, impractical, or not feasible under
the circumstances.

Conditions to Grant a Variance
The discharger must conform to the provisions of Minn. R. 7000.7000

Items A through C — Name, address, signature and facility location and description
Mesabi Nugget has provided this information.

Item D - Nature of the variance sought

Mesabi Nugget has identified the applicable variance provisions and is asking for a
variance for the duration of the permit. Permit duration can be no longer than five years.
The reasons specified in seeking the variance are described in Item F below.

Item E - Grounds based on economic burden

MPCA’s analysis relies predominately on the technical infeasibility of providing
additional treatment capable of achieving final effluent limitations at this time (see
discussion under Item F below). Also, EPA agrees that the variance is warranted based
on substantial and widespread economic and social impacts that are anticipated to occur
without this variance (see discussion under Item H.5 below). The company maintains
that the selection and design of wastewater treatment alternatives that may be capable of
meeting effluent limits is complex, is dependent on fully understanding the current and
projected characteristics of the wastewater, and requires a period of evaluation and bench
and/or pilot testing to complete the selection and engineering design of treatment
components . The company further maintains that it is probable that installation and
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operation of such advanced technology would be exceptionally expensive and therefore
economically infeasible to their one-of-a kind demonstration project, particularly given
the current economics of the Nugget plant.

Preliminary costs estimates of a treatment system theoretically capable of meeting
effluent limitations for the variance parameters is approximately $29.5 million in capital
costs with approximately $1 million in annual operating costs. This translates to an
annualized cost of $4.3 million and a net present value of approximately $37.6 million
over a 10 year financing period for the hypothetical treatment facility. (These costs
estimates are for a treatment system theoretically capable of achieving the final effluent
limitations for only the four variance parameters and not for achieving a 10 mg/L sulfate
concentration as were the cost estimates previously provided for the Mesabi Mining
project ).

Item F - Grounds based on technological infeasibility

Mesabi Nugget investigated the technical feasibility of several wastewater treatment
technologies that were identified as having a potential of effectively treating the
discharge including biological treatment (anaerobic reactors, wetlands), chemical
precipitation (lime softening, ettringite precipitation, barium precipitation), ion exchange
(Sulf-1X) and membrane treatment (nanofiltration, reverse osmosis). Of those
technologies evaluated, the only option considered potentially technically capable of
reducing the levels of the variance parameters to water quality standards was reverse
osmosis with evaporation and crystallization of the reject water ¢ *8).

Even with reverse osmosis (RO), however, some technological uncertainty remains for
the Mesabi Nugget discharge particularly with respect to pretreatment requirements,
selection of an effective membrane(s) for variable influent quality, likely fouling and
scaling of the heat transfer surfaces, disposition of the reject brine and general
design/scale-up considerations for a system capable of treating up to 3000 gallons per
minute. At minimum, Mesabi Nugget has indicated that to make an informed decision on
the potential installation of addition wastewater treatment a reasonable amount of time
would be needed to fully characterize future wastewater characteristics (resulting from
potential changes or enhancements to the air quality control systems — see discussion
below) and to conduct the bench and/or pilot testing necessary for engineering design and
detailed economic evaluation. These and other issues related to the technical infeasibility
of immediately installing wastewater treatment for the SD001 discharge are further
discussed in the paragraphs below.

Agency review of the Mesabi Nugget technology infeasibility assessment determined that
a RO system would likely be required to reduce dissolved solids to levels where the
effluent limitations for the variance parameters may be met — other technologies would
not be likely to meet effluent limitations. RO is a pressure driven process that retains
ions on one side of a RO filter while passing water through the filter to the other side.
The pressure applied exceeds the osmotic pressure of the solution against a semi-
permeable membrane, and thus forces water through the membrane leaving ions behind.
RO has been used quite successfully for the removal of hardness and total dissolved
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solids, and certain RO systems have been used for removal of specific ions such as
chloride and sulfate. RO systems have typically been applied on smaller scales
(relatively low flows) using relatively clean sources of water as make up water for
production of boiler water or other water uses requiring waters with low levels of
hardness or salinity. Large scale or high flow RO systems for removal of salinity have
seen limited use and are generally limited to large plants for the desalinization of sea
water for drinking water supplies in countries with inadequate freshwater supplies. More
recently, as treatment requirements have become more stringent and technology advances
have been made, RO technology has been applied to a wider variety of treatment
scenarios including some in mining-related facilities.

A conceptual treatment scenario would be to treat approximately 70% of the flow from
the Area 1 Pit with the permeate from the RO system (the treated water) being blended
with the remaining 30% of the flow. This would result in the discharge mixture meeting
final effluent limitations for the variance parameters (but would not result in achieving a
10 mg/L sulfate concentration in the discharge.)

Pretreatment of the influent to the RO system to remove finely suspended solids and
incompatible dissolved species such as iron and manganese, beyond that already provided
by the chemical precipitation system, would be required to prevent fouling or plugging of
the RO membrane. This would likely involve multiple stages of filtration plus the
addition of antiscalants and/or bisulfate to control scaling. Selection of the appropriate
membrane and pretreatment components is in large part dependent on the specific
physical and chemical makeup of the water to be treated and can only be determined
through a series of bench and/or pilot testing. Subsequent changes in influent quality or
characteristics could have large effects on the performance and efficiency of the selected
membrane and pretreatment.

This last consideration has particular relevancy to the Mesabi Nugget discharge. The
Mesabi Nugget facility has been issued an Air Quality Permit which required installation
of Best Available Control Technology (BACT) for control of criteria pollutants,
Maximum Available Control Technology (MACT) for control of hazardous air
pollutants, and ambient air modeling to demonstrate attainment of National Ambient Air
Quality Standards (NAAQS), increments and Air Quality Related Values (AQRVS) in the
nearby Boundary Waters Canoe Area Wilderness and VVoyageurs National Park. Because
the facility was the first of its kind commercial installation, there was considerable
question on how to scale emission factors from testing that had been done on the previous
pilot plant and the efficiency of the new air control equipment to be used on the full-scale
plant. As a result the Air Quality Permit was issued with requirements for additional
testing related to determining optimum scrubber efficiency, to determine whether
additional NOx controls were needed, and whether mercury emissions could be reduced.

Mesabi Nugget is in the process of conducting various studies on their air emission
control/scrubber systems as required by the facility’s Air Emissions Permit which may
result in significant changes in the nature of the influent to an RO treatment system 9.
In particular, Mesabi Nugget is required to complete a Wet Scrubber Optimization Study,


Diana
Sticky Note
None set by Diana

Diana
Sticky Note
MigrationNone set by Diana

Diana
Sticky Note
Unmarked set by Diana


a NOx Control Study and a Mercury Reduction Study. Changes in liquid flow rate as a
result of the Scrubber Optimization Study could result in the presence of additional
dissolved solids and particulate matter in the influent. A requirement to install a selective
noncatalytic reduction system (SNCR) or alternate technology for NOx control would
result in significant quantities of nitrogen compounds reporting to the wastewater
treatment system. These nitrogen compounds can be detrimental to the performance of
RO membranes and may require the installation of additional pretreatment 49 If
additional control equipment is required to remove mercury in the air emissions, the most
likely candidate would be the injection of activated powdered halogenated carbon. This
would likely change the composition of the influent by adding monovalent ions thereby
affecting the selection of an effective membrane, as well as the selection of pretreatment
technology due to the addition of the very finely divided activated carbon .

Given that these air emission control studies are still in progress and the determination of
what, if any, air control improvements will be implemented has not yet been made, it
would be extremely difficult and risky to design and install the wastewater pretreatment
and RO treatment systems at this time. The results of the air emission control studies are
expected to be submitted to the MPCA no later than the end of May 2013; therefore, the
proposed variance schedule in the draft NPDES/SDS, in part, considers this timeframe.

By its nature, an RO system will have a reject or concentrate stream consisting of
approximately 15% of the influent flow in which the removed pollutants are concentrated
and which would require subsequent treatment and/or disposal. For the Mesabi Nugget
facility, management of this reject (brine) stream would need to be accomplished by total
evaporation of the brine and crystallization of the solids for subsequent disposal in a
permitted solid waste landfill. The process is very energy intensive in that large amounts
of energy are required for the evaporation and crystallization process. To operate a
system of adequate scale to treat the Area 1 Pit discharge would require an estimated
energy usage on the order of 8 million kilowatt-hours per year. In addition, the
crystallized solids would require off-site disposal which translates to additional energy
consumption 9,

Theoretically it would be possible to operate a membrane system without an
evaporator/crystallizer using multiple stage membrane treatments to reduce the volume of
brine so that it could be transported to a larger wastewater treatment facility. However,
disposal of the brine presents a significant challenge. Mesabi Nugget looked at a number
of brine disposal options that have been employed elsewhere outside of Minnesota
including evaporation, underground injection, disposal to a municipal publicly owned
treatment system (POTW) and ocean disposal, but each was determined to be not
technically feasible for application at Mesabi Nugget Y. Each of these is discussed
briefly below.

The feasibility of evaporation ponds for brine management is fundamentally determined
by local climatology, specifically the annual evaporation rate versus the annual
precipitation rate. Mean annual precipitation at Hoyt Lakes is approximately 27.4 in/yr
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and mean evapotranspiration is estimated at 20.0 in/yr. The excess precipitation
precludes the use of evaporation ponds for brine disposal at Mesabi Nugget.

Underground injection involves the injection of the brine into deep, brackish or saline
aquifers. In Minnesota there is currently a prohibition on the use of injection wells for
waste disposal. Even if a variance from this prohibition was sought, there are no aquifers
of suitable capacity, permeability and degree of isolation from aquifers used for drinking
water in northeastern Minnesota making this disposal option technically infeasible.

The brine could be trucked to a municipal POTW for disposal. However municipal
wastewater treatment systems are not designed to remove the pollutants of concern but
would only ‘treat” them through dilution. In addition, it does not appear that there is a
treatment system within the Lake Superior watershed (including the Western Lake
Superior Sanitary District in Duluth) that would have the capacity to accept the volume
and strength of the waste brine. Other larger systems such as the Metropolitan
Wastewater Plant in St. Paul, being outside the Great Lakes basin, are unacceptable from
a regulatory perspective.

Ocean disposal is not a viable option for the obvious reason of geography as well as
regulations and treaties governing the diversion of water from the Great Lakes Basin.

RO treatment with evaporation/crystallization has been proposed, and in some cases
installed, at other facilities in Minnesota and in other mining-related applications
elsewhere. Mesabi Nugget provided a brief discussion of these other facilities and how
they may or may not be relevant to their facility .

US Steel — Minntac had in a previous permit application proposed to construct a
membrane treatment system to treat a portion of its process water. After submittal of the
application Minntac requested the MPCA to not act upon the application while Minntac
investigated refinements to the proposed treatment system. A result of the investigation
was that Minntac determined that instead of installing a membrane treatment system to
treat process water, it would instead eliminate the substantial source of pollutants
entering the process water through installation of dry emission controls to replace the
existing wet scrubbers. This is documented in the 2011 Schedule of Compliance between
the MPCA and Minntac. As a result, the proposed membrane treatment system was
never constructed and there are no requirements in the Minntac permit or Schedule of
Compliance to construct a membrane treatment system.

PolyMet has included in its proposed project description an RO treatment system to treat
excess wastewater from its plant site tailings basin. Notably, this proposed RO system
does not include the evaporation/crystallization component that would be necessary for
Mesabi Nugget since PolyMet is proposing to transport the reject/brine stream to its mine
site wastewater treatment system for subsequent treatment and disposal. PolyMet is
currently in the process of pilot testing RO technology for application at its proposed
facility. The PolyMet project, including the proposed RO treatment system, is still
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undergoing environmental review and has not yet reached the permitting stage, and thus,
of course, a full-scale treatment facility has not yet been constructed.

Essar Steel, in its original project proposal to build a mine, pellet plant and steel mill,
included a proposal to install a RO system for pretreatment of process water and a RO
system with evaporation/crystallization for treatment of process wastewater from the
pellet plant and steel making processes. Essar’s revised project proposal currently
undergoing permitting has substituted dry air controls in place of the previously proposed
wet scrubbers for the pellet plant and has not yet completed the design of the treatment
system for the steel making portion of the project. As such, the proposed RO system with
evaporation/crystallization has not yet been designed or constructed and depending on the
outcome of future evaluations may not even be proposed or permitted.

Multiple Minnesota ethanol facilities use RO, microfiltration, evaporation, and
crystallization or some combination of the technologies to treat source water as well as
internally generated wastewater streams. These facilities manage their water treatment
reject liquids using a variety of permitted methods, including incorporating it in animal
feed, sending it to waste management facilities as a solid waste, and trucking it to a
permitted POTW. The use of these technologies in coordination is very site-specific and
situation-specific which means that there are challenges in making correlations between
the use of the technologies in the ethanol production industry and the mining industry.
Due to the specific design needs for Nugget it would be inappropriate to assume that the
same strategies in use by the ethanol industry would be effective at Nugget, and it is fair
to say that the Minnesota ethanol industry does not have a water treatment facility in
operation which is similar to what would likely be needed for the Nugget facility.

An RO system with evaporation/crystallization was proposed for treatment of mine water
for subsequent reintroduction into the groundwater at the Kennecott Eagle Mine in
Marquette County Michigan and was scheduled for start-up and commissioning in winter
2011-2012; however, its actual construction and start-up was delayed. The design
capacity of this system at 100-500 gpm is substantially smaller than what would be
required for Mesabi Nugget and with little to no operational history, there is little
information yet on the success of its operation and whether it will consistently meet
treatment objectives.

A wastewater treatment system including RO with evaporation crystallization was
included in prefeasibility documents for the proposed Orvana Copperwood project in
Gogebic County Michigan. The facility was preliminarily designed at 350 gpm with
treated water being used for reuse and/or discharge to a tributary to Lake Superior. As
permit applications have only recently been submitted for this project and the economic
and environmental evaluation of the project is still in progress, the treatment systems
have not yet been fully designed and, of course, not yet constructed or operated.

Treatment systems employing RO have been proposed and approved for treatment of
mine water at two Consol Energy coal mines in Appalachia, the Blacksville Mine in West
Virginia and the Hutchinson Mine in Virginia. These systems are purportedly sized for
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approximately the same flow rate as for Mesabi Nugget, but at this time, it is uncertain
whether the application of the technology at these facilities is transferrable to Mesabi
Nugget given uncertainties of influent characteristics and treatment objectives, etc.
Mesabi Nugget has committed to investigating the treatment systems at these mines for
applicability at Mesabi Nugget as part of the proposed variance schedule.

As can be seen by the discussion above, many of the ‘known” RO systems with
evaporation/crystallization at mining facilities (e.g., Minntac, Essar, PolyMet) are still in
the proposal stage and have yet to be constructed and operated. As such, there is little
information on the design and/or performance of these systems that is transferable to
Mesabi Nugget at this time. In addition, the physical (i.e., flow rate, temperature) and
chemical characteristics of the wastewater streams where RO systems have been applied,
such as at the nonferrous Eagle Mine or the Consol Energy coal mines, are likely
different than at Mesabi Nugget. Thus, it cannot be concluded with certainty at this time
that the technology is transferable or feasible for Mesabi Nugget simply because it has
been applied elsewhere. In addition, applications of the technology at Minnesota ethanol
facilities appear to indicate that the technology is technically complex and very site
specific and cannot be directly correlated to scale up to an application at Mesabi Nugget
that would have reasonable assurance of meeting their final effluent limitations .

MPCA staff has reviewed the information submitted by Mesabi Nugget and agrees that of
the technologies evaluated, the reverse osmosis with evaporation/crystallization
technology has the greatest likelihood of being able to meet effluent limitations. MPCA
staff also agree that given the uncertainty at this time over the nature and volume of the
wastewater (due to the ongoing air emission control studies and the subsequent need for
site-specific bench and/or pilot testing) and the lack of a successful full-scale
demonstration at a similar facility, that a reasonable period of time for additional
evaluation and testing is needed before an informed decision on the selection and/or
design of additional treatment can be made. Without a reasonable level of technical
certainty of success, MPCA staff believes it would be unreasonable to require Mesabi
Nugget to proceed with installation of an unproven, multi-million dollar treatment system
at this time.

The emphasis of this conclusion is on the technical infeasibility of immediate installation
at Mesabi Nugget given the current state of knowledge on the subject. MPCA staff
believes that further investigation of RO with evaporation/crystallization technology is
warranted and has developed a proposed variance schedule in which Mesabi Nugget
would be required to further investigate the feasibility of applying this technology at its
facility.

Item G — Other additional data.
No additional data.

Item H.1 — Other relevant data, general description of materials handled or processed....
nature and quantity of materials discharged.... proposed methods to control these
materials.
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Mesabi Nugget has recently commenced operation of a 600,000 metric ton/year iron
nugget production facility which produces iron nuggets capable of being fed directly to
electric arc furnaces (mini-mills) as well as to foundries and conventional integrated iron
and steel manufacturing facilities. Although production has commenced as of early 2010,
current production levels remain well under rated capacity.

The primary sources of the pollutants in the wastewater are the makeup water
appropriated from the Area 1 Pit and blowdown from the facility’s air pollution control
(wet scrubber) equipment. Concentrations of pollutants in the makeup water are
primarily from the weathering and leaching of wasterock stockpiles within the Area 1 Pit
watershed. These wasterock stockpiles are the result of previous mining at the site by the
former LTV Steel Mining Company. Mesabi Nugget will be required to identify and
determine the culpability of specific sources and to investigate means to reduce the
loading of dissolved solids from these sources to the Area 1 Pit as part of the reclamation
and closure of adjacent minelands.

The iron nugget manufacturing process involves the reaction of coal with iron ore
concentrate with coal used as a reductant. Current air quality regulations require the use
of a wet scrubber system to provide sufficient removal of particulate and acid gases from
the nugget process to meet ambient air quality standards and Class | Air Quality Related
Values. Mesabi Nugget will be required by the existing NPDES/SDS permit to
investigate alternative sources of raw materials (e.g., coal) that would result in reduced
influent loadings from the wet scrubber system to the wastewater treatment system. (This
requirement was also a condition of the previous permit; however, much of that work was
not able to have been completed because the facility has only been operating at a limited
production level and for a short period of time (since January 2010)).

Item H.2 — Comprehensive proposed plan to reduce discharges to lowest levels
practical...

The draft permit associated with the variance request includes a schedule that will require
completion of the necessary studies that will ultimately result in a plan to accomplish
reductions in TDS-related parameters over the short term as well as the development of a
specific plan of action with schedule for the longer term that will result in reductions in
the concentrations of the variance parameters in the discharge such that compliance with
final effluent limitations is achieved as soon as possible and no later than August 1, 2021.

This variance schedule will include both short-term and longer term components. The
short-term requirements include completion and implementation of a Short Term Water
Quality Improvement Study which is intended to focus on improvements that could be
made to existing processing and wastewater treatment facilities (WWTF) to accomplish
reductions in TDS-related pollutants, including potentially sulfate, in the discharge from
the WWTF so as to establish a downward trend in the levels of TDS and specific
conductance in the SD001 discharge as soon as possible. These improvements may
include actions that would result in pollutant reductions that may not necessarily be
sufficient to result in compliance with final effluent limitations. The timeframe for
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implementation of the short-term improvements is expected to be within 18 to 24 months
of permit reissuance.

The longer term requirements include completion of a series of studies including a Water
Balance Study which will identify and quantify water flows into and out of the Area 1
Pit, a Chemical Balance Study which will identify the source and fate of pollutant
loadings into the Area 1 Pit including those from operation of the plant as well as those
from watershed sources such as from leaching of adjacent stockpiles, and a Pollutant
Reduction Study which will include an evaluation of source control strategies, treatment
technologies and process optimizations and will propose a detailed plan of action with
schedule that will result in compliance with effluent limitations as soon as possible.

The Pollutant Reduction Study is expected to include at least the following elements:

(@) A description of how potential treatment technologies, mitigation alternatives and
other actions were considered and evaluated;

(b) An evaluation of the effectiveness (i.e., technical feasibility) of each of the
potential treatment technologies, mitigation alternatives and other actions, or
combination of actions, in achieving compliance with final effluent limitations as
soon as possible. This is expected to include the results of bench scale and/or
pilot scale testing of treatment technologies and/or source control strategies;

(c) An evaluation of the cost to implement each of the potential treatment
technologies, mitigation alternatives and other actions, or combination of actions;

(d) A detailed description of the plan of action that the company proposes to
implement to achieve compliance with final effluent limitations as soon as
possible, with rationale for why the particular plan of action is being proposed,;

(e) A detailed schedule for implementation with milestone dates indicated; and

(f) A detailed evaluation of the economic impact on the company of implementing
the proposed plan of action (i.e., economic feasibility) in the event that the
Permittee believes that implementation of the plan of action would result in an
unacceptable financial hardship to the company.

The timeframe for submittal of the Pollutant Reduction Study and commencing the
implementation of the approved plan of action is expected to be three to three and a half
years from the date of permit issuance. Subsequent compliance with final effluent
limitations is required as soon as possible thereafter but no later than August 1, 2021.

To provide assurance that requirements of the permit and variance schedule are being
completed in a timely manner, progress reports to be submitted every 6 months
describing the activities that have been completed and including a general summary of
ongoing monitoring data collection and the progression towards attaining compliance
with final effluent limitations are required by the variance schedule in the draft permit.

A Source Minimization Plan was required by the original 2005 permit, however, it was
not possible to fully complete the plan since construction and operation of the facility was
delayed until 2010 (and even as of now is not operating at full scale). Actual operation of
the facility is necessary to effectively complete many of the evaluations. The intended
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contents of the previous Source Minimization Plan are, in essence, being folded into the
series of studies required by this permit, in particular, the Chemical Balance Study and
the Pollutant Reduction Study.

MPCA staff believes that the timeline of the variance schedule in the draft permit is
appropriate and reasonable for the following reasons. While water and chemical balances
have been completed as part of the proposed Mesabi Mining project (currently
undergoing environmental review) and do include the Area 1 Pit, these balances are more
than 2 years old and need to be updated to reflect actual current and revised projected
conditions. Specifically, the surface water model used for the original water balance was
requested to be redone by state and federal managers of the Mesabi Mining EIS. The
revised model has yet to be formally approved. In addition, the previous model was done
using then available 2009 data. The model, once approved, will need to be rerun using
more recent data. Lastly, as discussed in detail above, the facility’s air emission permit
requires a series of air emission control/scrubber studies and evaluations the results of
which could significantly affect pollutant loadings and which would need to be factored
into the chemical balance. Reports from the air emissions testing are expected no later
than the end of May 2013.

Item H.3 - Effect upon air, water, land resources of the state and upon the public and
other persons affected......

Mesabi Nugget concludes that if the proposed variance is approved there will be no
impacts on air resources and only a very slight potential for minor impacts to land
resources (i.e., soils) should downstream waters be ‘unofficially’ used as a source of
water for private gardens or grasses (such use is not known to exist at this time). There
are no endangered species impacts associated with this discharge.

The potential exists for impact on sensitive macroinvertebrates as a result of the
discharge. Chronic toxicity testing conducted on the existing discharge and on the Area 1
Pit indicates no effect on fathead minnows but the potential for effect on ceriodaphnia
dubia ®?. Testing results seem to suggest that this potential for impact to c. dubia is of
greater concern in late summer and is intermittent in nature (i.e., toxicity is not observed
in each testing event). Given these observations, the potential for impact within the
receiving water itself, if it were to occur at all, would be intermittent and temporary in
nature and would be localized to the immediate area of discharge given the larger flows
of downstream waters such as the Partridge and St. Louis Rivers relative to the discharge.
As a result of these test results, Toxicity Identification and Evaluation (TIE) testing has
been initiated and is ongoing. The TIE evaluations will be continued to understand the
test results and mitigate the intermittent toxicity as appropriate. In the interim, Mesabi
Nugget will be required to control the discharge as necessary to avoid adverse impact on
the receiving water. Specifically, discharge from SD001 will not be authorized during
September of each year unless Mesabi Nugget can demonstrate through WET testing that
toxicity exceeding one toxicity unit is not present.

As stated above, Mesabi Nugget is in the process of identifying the mechanism causing
the observed intermittent chronic toxicity to c. dubia and in that process has conducted
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over 30 separate chronic toxicity tests (many of which did not exhibit chronic toxicity).
The TIE work to date has followed two main approaches: (1) removing or adding
different constituents to identify the parameter(s) possibly responsible for toxicity, and
(2) conducting statistical analyses of c. dubia young production compared against
measured water quality concentrations. In general, removal of constituents (treatment)
did not reduce toxicity, but addition of selenium and organic carbon did reduce toxicity.
Based on test results to date, it appears that insufficient micronutrient uptake by the c.
dubia in this water may be the primary cause or a contributing factor to the intermittent
toxicity observed. In other words, it appears that the primary cause of observed toxicity
is not what is in the water, but instead is the result of what is not in the water.

As stated elsewhere in this document, it is anticipated that TDS and specific conductance
may in the short term increase in the discharge if the variance is approved (hardness and
bicarbonate are expected to continue to decline). To evaluate the potential that such an
increase in TDS and/or specific conductance may have on the chronic toxicity of the
discharge, Mesabi Nugget compared specific conductance values taken at the time the
toxicity sample was collected against the results of the toxicity test. The results of this
evaluation show that while specific conductance varied in a relatively narrow band
around the median value across all samples (ranging from 1050 umhos/cm to 1347
umhos/cm around a median of 1232 umhos/cm), the number of c. dubia young varied
widely from 0 to 25. When specific conductance is plotted against the number of young,
the resulting nearly vertical distribution indicates little relationship between the two
exists, and indicates that specific conductance is not a predictor of the intermittent
toxicity observed in the Area 1 Pit water. A similar demonstration can be made for TDS.
This evaluation indicates that an observable increase in the toxicity of discharge would
not be expected even if specific conductance and/or TDS were to increase over the short
term, and that this existing Class 2B (aquatic life and recreation) use of the water would
not be removed or materially degraded with granting of the variance ®%.

Mesabi Nugget has evaluated the potential for impact on downstream waters should the
variance be granted 19 This evaluation includes potential impacts on the
concentration of the variance parameters (hardness, TDS, specific conductance and
bicarbonate) and sulfate to the immediate receiving water, Second Creek, as well as
potential impacts to the downstream waters of the Partridge and St. Louis Rivers. The
evaluation included projections for both average stream flow and ‘worst-case’ 7Q10 low
flow conditions and covered the SD001discharge both with and without consideration of
the subsurface contribution to the receiving waters from the Area 6 Pit. (The inactive
Area 6 Pit is covered under a separate NPDES/SDS permit issued to Mesabi Mining,
LLC. It does not have a surface discharge, but is known to impact Second Creek via
subsurface contributions.)

In general, under average stream flow conditions the applicable water quality standards
for the variance parameters would continue to be exceeded in Second Creek downstream
of the SD001 discharge over the short term; however, water quality standards for these
parameters would continue to be met in the Partridge and St. Louis Rivers. This is the
case whether the subsurface contributions from the Area 6 Pit are included or not. Under
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‘worst-case’ 7Q10 low flow conditions (which by definition would occur only
approximately 0.2% of the time), the SD001 discharge when considered alone was
projected to result in standards continuing to be exceeded in Second Creek for all four
variance parameters and exceedances being extended to Partridge River for TDS and
specific conductance. When contributions from the Area 6 Pit were included in the 7Q10
low flow evaluation, exceedance of standards for hardness, TDS and specific
conductance could extend into the St. Louis River.

The water quality standards for the variance parameters applicable to these waters are the
Class 3C (Industrial Use) standard for hardness and the Class 4A (lIrrigation) standards
for specific conductance, TDS and bicarbonate. It should be noted that there are no
known historic, present or foreseeable actual use of these waters for the Class 3C or 4A
use classifications. In addition, the proposed permit includes a provision that prohibits
the discharge to Second Creek from April 1% to August 31* of each year, which is
generally the same timeframe as any irrigation would potentially occur and for which the
Class 4A standards would be most protective of an agricultural designated use. Or in
other words, granting of a variance to Mesabi Nugget for the four listed parameters will
not result in the removal of an existing actual use of these waters.

It is important to note that the Area 1 Pit would continue to discharge through SD001
whether the Mesabi Nugget plant is in operation or not, albeit without the wastewater
treatment of pit waters that the nugget facility is currently providing. Pit 1 watershed
hydrology is such that total water inflows exceed water losses to groundwater and
evaporation resulting in a long-term overflow or discharge of the pit to Second Creek.
Even if the Mesabi Nugget plant was not present or operating, discharges from the Area 1
Pit to Second Creek would continue at levels exceeding water quality standards and, if
the permit associated with the requested variance is not approved and issued, the
discharge would occur year-round rather than be seasonally controlled thereby potentially
adversely affecting downstream wild rice resources.

When evaluating the impact to the environment from an innovative technology such as
employed at Mesabi Nugget, it can be informative to compare the total release of
pollutants of the new technology against the traditional in-place technology. As an
example, Mesabi Nugget has provided a comparison of total air emissions resulting from
the ITMk3 iron making technology that the nugget process employs and that from
traditional blast furnace technologies *”. Emissions of carbon monoxide, NOx, SO2,
particulates, carbon monoxide and VOCs are all much less (approximately 50 — 90
percent less, depending on pollutant) from the ITMK3 technology than from blast
furnaces. In addition, total emissions of carbon dioxide and mercury are also
significantly less for the ITMk3 process. It should be noted these are not comparisons for
the immediate local or Hoyt Lakes area but rather represent total emissions for the iron
making process wherever the facilities are located (i.e., local to Hoyt Lakes for the
ITMk3 process but including the steel and coke manufacturing centers in Gary and
Pittsburgh, etc. for the traditional blast furnace processes). What this shows, however, is
that overall the innovative technology being used by Mesabi Nugget results in fewer air
emissions.
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Item H.4 — statement of alternatives.....considered.

Since the Mesabi Nugget Rotary Hearth Furnace is the first and only of its kind
commercial scale facility in the world, options for implementing alternatives are
necessarily limited. Changing raw materials, particularly the coal and flux used in the
process (which are the primary source of pollutants), will require careful testing and
gradual introduction to maintain the requisite chemical and metallurgical conditions in
the furnace. Mesabi Nugget intends to explore the use of alternative coals to understand
its relationship to mercury and other air emissions. Use of alternative coals may result in
lower pollutant loadings, but it is not yet clear the extent to which this will occur.
Limestone must be used to flux the iron concentrate and create the proper chemistry and
metallurgical conditions to produce molten iron. There are no substitute limestone
sources which would significantly change the loading of dissolved solids. Alternative
sources of iron ore concentrate, already being considered for economic reasons, will also
likely not result in significant change in loading of variance parameters to the wastewater
treatment system ).

The variance schedule in the draft permit will require Mesabi Nugget to continue
evaluating the potential to utilize alternative raw materials and fuels to determine which
combination of operations will provide optimum reductions to both air and water media.

Item H.5 — statement of the effect on.....business, commerce, trade, traffic, and other
economic factors...

The Mesabi Nugget Large Scale Demonstration Plant is the first and only plant of its kind
in the world. The facility started production, on a limited basis, in January 2010 and has
yet to achieve a full production level; it is currently operating at about 50% capacity
(except as required during air compliance testing when the rate of production is
increased). The first two years of operation have been difficult for a number of reasons.
First, the scale up of the process from the pilot facility to the full-scale facility has been
more difficult and time-consuming that anticipated. Second, the cost of operating the
facility is substantially higher than expected. This has been driven by factors across the
operation from raw material pricing to energy pricing, process yield and maintenance
requirements. And third, there has been an unexpected disconnect between pig iron (final
product) sales price and raw materials input costs. The price received for iron nuggets
has not kept pace with the historically high prices for the iron concentrate and coal raw
materials. Mesabi Nugget has provided a brief evaluation of how the projected cost for
immediate installation of treatment (assuming that all the design uncertainties were
resolved), could affect the cost of iron nugget production and how that could affect
market competitiveness. The company concluded that with the current worldwide
competition in iron supply, even a relatively small percentage increase in operating costs
would present the company with a significant competitive disadvantage during all
economic cycles and particularly so during downturns in iron nugget/pig iron pricing
such as occurred in 2009 ¢ 18,

Mesabi Nugget has indicated, as documented in financial evaluations submitted as a
supplement to the original variance application, that it is currently losing tens of millions
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of dollars annually. While short term losses are not entirely unexpected with a first
commercial development of a new technology (the ITMk3 iron nugget technology), the
current and future projected losses are considerably larger than expected and not
sustainable, and will jeopardize the future of this facility, and the ITMk3 technology
overall, if costs cannot be controlled in the near future. Mesabi Nugget has determined
that the addition of an annualized cost of $4.3 million for the immediate installation of an
additional reverse osmosis wastewater treatment system capable of meeting final effluent
limitations for the variance parameters would add unsustainable losses for the foreseeable
future such that the entire $300 million project would be jeopardized .

Closure of the existing facility would result in the permanent lay-off of 111 people from
the facility itself plus up to an additional 200 contractors and suppliers according to
studies on impacts of layoffs to other industries. In addition, closure of the Large Scale
Demonstration Plant would likely result in the abandonment of the Mesabi Mining
project (iron ore concentrate from the proposed mining project would no longer be
needed for the LSDP) resulting in the future loss of an estimated 240 additional jobs .

The Mesabi Iron Range area has, in general, experienced a long-term loss of jobs and
resulting economic decline (especially the case for the East Range as a result of the loss
of 1500 jobs with closure of LTV Steel Mining Company mine in 2001). Currently,
unemployment in the immediate East Range communities hovers around 10% compared
to a statewide average of less than 6% and median household annual income is on the
order of $40,000 compared to a statewide average of over $55,000. Given the relatively
small population base of the immediate East Range communities, the loss of this many
well-paying jobs would result in considerable hardship for area communities .

The total county and state taxes, royalties and leases paid by Mesabi Nugget was
approximately $1.4 million in 2011 and is projected to be approximately $3.1 million in
2012. Closure of the facility would eliminate a significant portion (but not all) of these
tax and related payments.

In 2010 and 2011, Mesabi nugget paid over $133 million in wages and benefits to its
employees and payments to Minnesota vendors and contractors. Shutdown of the facility
would result in the loss of this economic contribution to the local community ©.

Being the one and only of its kind large scale demonstration plant for an innovative
emerging iron making process, closure of the Mesabi Nugget facility would likely result
in the abandonment of the ITMk3 iron making technology as an alternative to the
traditional taconite pellet process in Minnesota with the resulting loss of this future
economic development on the Mesabi Range. While unable to be quantified, this
potential loss of opportunity could be significant as the ITMk3 process is currently the
only link of the Mesabi Range iron natural resources to the electric arc steel making
sector, which currently comprises over 50% of the steel making capacity in the United
States. Current Minnesota taconite facilities produce a product that only can be used in
the declining blast furnace steel making process and that is incompatible with electric arc
technology.
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In summary, the Mesabi Nugget facility is currently significantly stressed financially and
a requirement to immediately finance and install additional expensive advanced
wastewater treatment would place operation of the facility in severe jeopardy. Closure of
the facility would not only result in the likely abandonment of the ITMk3 technology but
also result in significant and widespread social and economic hardship to Iron Range
communities. EPA agrees that the variance is warranted based on substantial and
widespread economic and social impacts that are anticipated to occur without this
variance.

Variance application submittal, public notice of preliminary determination, and notice
requirements - Minn. R. 7052.0280, subp. 4.

Mesabi Nugget has submitted the required application information in Minn. R.
7000.7000, subp. 2, so that the requirements of Minn. R. 7000.7000 directed at Agency
review of the variance application and public notice of the variance can be fulfilled. The
proposed variance was included into and was public noticed with the draft reissued
permit on January 31, 2012.

Agency final decision; variance requirements — Minn. R. 7050 and Minn. R. 7000.7000
As a condition of granting a variance, the agency includes permit conditions that
accompany the variance. Minn. R. part 7050 or 7000.7000 specify provisions necessary
for a permit that contains a variance for hardness, bicarbonates, specific conductivity,
total dissolved salts (solids). The permit will include:

Item A. Interim effluent limitation based on currently achievable treatment — The
interim permit limitations applicable at issuance for each pollutant are projected
based on current levels for hardness, bicarbonates, conductivity and TDS
provided in the variance application. The daily maximums are calculated from
the ratio of daily maximum to monthly average limits (1.03-1.06) in establishing
the final WQBELSs. It is expected that the permittee will be investigating alternate
technologies to improve treatment and/or stockpile mitigation to establish a
downward trend towards meeting the water quality standards for TDS, specific
conductivity, and bicarbonates. The interim permit limitations applicable at
issuance for each pollutant are:

Pollutant Hardness | Bicarbonates Specific Total Dissolved
Permit (as CaCO3) Conductivity Salts (Solids)
Limitation
Daily maximum 863 mg/L 378 mg/L 1965 pmhos/cm 1228 mg/L
Monthly average | 831 mg/L 362 mg/L 1889 pmhos/cm 1160 mg/L

Item B. Special permit requirements — Mesabi Nugget will be required to
complete a number of evaluations and studies during the life of the permit with
the purpose of reducing the loading of pollutants to the wastewater treatment
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facility and to the Area 1 Pit resulting in, over time, a downward trend in variance
pollutant concentration at outfall SD001 and ultimately compliance with the final
effluent limitations as soon as possible and no later than August 1, 2021.

The variance schedule in the draft permit will include both short-term and longer
term components. The short-term requirements include completion and
implementation of a Short Term Water Quality Improvement Study which is
intended to focus on improvements that could be made to existing processing and
wastewater treatment facilities (WWTF) to accomplish reductions in TDS-related
pollutants, including potentially sulfate, in the discharge from the WWTF so as to
establish a downward trend in the levels of TDS and specific conductance in the
SD001 discharge as soon as possible. These improvements may include actions
that would result in pollutant reductions that may not necessarily be sufficient to
result in compliance with final effluent limitations. The timeframe for
implementation of the short-term improvements is expected to be within 18 to 24
months of permit reissuance.

The longer term requirements include completion of a series of studies including a
Water Balance Study which will identify and quantify water flows into and out of
the Area 1 Pit, a Chemical Balance Study which will identify the source and fate
of pollutant loadings into the Area 1 Pit including those from operation of the
plant as well as those from watershed sources such as from leaching of adjacent
stockpiles, and a Pollutant Reduction Study which will include an evaluation of
source control strategies, treatment technologies and process optimizations to
determine technical feasibility as well as a detailed evaluation of the economic
impact on the company (economic feasibility) and will propose a detailed plan of
action with schedule that will result in compliance with effluent limitations as
soon as possible. The Pollutant Reduction Study is expected to include bench
scale and/or pilot scale testing of treatment technologies as well as a detailed
evaluation of the economic impact on the company of implementing the proposed
plan of action in the event that Mesabi Nugget believes that implementation of the
plan of action would result in unacceptable financial hardship on the company.
The timeframe for submittal of the Pollutant Reduction Study and commencing
the implementation of the approved plan of action is expected to be three to three
and a half years from the date of permit issuance with subsequent compliance
with final effluent limitations as soon as possible thereafter but no later than
August 1, 2021.

Chronic toxicity testing is required by the existing permit and will be carried
forward into the proposed reissued permit. Chronic toxicity testing is included to
assess the impacts that the discharge may have on the aquatic life (Class 2B)
designated use of the receiving water.

The proposed reissued permit will include requirements that will eliminate the
discharge during the period April 1* through August 31* (to avoid potential
impacts to downstream wild rice from sulfate in the discharge during the periods
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when the wild rice is susceptible to damage from high sulfate levels) and
potentially during the month of September pending demonstration through whole
effluent toxicity (WET) testing that chronic toxicity does not exist in the
discharge during this time period (which is the period when intermittent chronic
toxicity in the discharge has been observed in the past).

Item C. Water Quality Based Effluent Limitations (WQBELS) to meet the
underlying Water Quality Standard — The final WQBELS for the discharge were
derived using the water quality standards set as the waste load allocation, and
using procedures in Part 7052.0200, Subp. 5, based on a computed Coefficient of
Variation (CV) and a twice per month monitoring frequency. Over the past 5
years the Area 1 pit has been sampled approximately 60 times and the SD001
discharge over 100 times. These monitoring results were used to determine the
CV, Standard Deviation and Variance of the data. The final Water Quality Based
Effluent Limitations are shown in the table below.

Pollutant Hardness | Bicarbonates Specific Total Dissolved
Permit (as CaCO3) Conductivity Salts (Solids)
Limitation
Daily maximum 532 mg/L 267 mg/L 1066 pmhos/cm 768 mg/L
Monthly average | 512 mg/L 257 mg/L 1025 pmhos/cm 726 mg/L

Item D. Permit re-opener — Specific permit language allowing for permit
modification if revisions to water quality standards during the triennial review
indicate applicability to this variance exists in the existing permit and will be
carried forward into the proposed reissued permit.

Item E. Instream Monitoring — Monitoring of two instream monitoring stations,
one immediately upstream of the discharge and one downstream after complete
mixing of the receiving water and effluent, is a requirement of the existing permit
and will be carried forward into the proposed reissued permit. The purposes of
the monitoring are to determine the degree to which either station does not
comply with water quality standards for the variance parameters, to determine any
seasonality of noncompliance and to help determine the source of any
noncompliance with standards.

Mesabi Nugget has provided information and documentation for each part of Minn. R.
7000.7000 that has allowed the Agency to process the application and proceed to make a
preliminary determination regarding the variance and any permit conditions that should

apply.

C. Conclusion
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Mesabi Nugget withdraws water from the Area 1 Pit to utilize as cooling water and for
use in its air pollution control scrubber system. The wastewater generated from contact
cooling and the scrubber system is treated by lime precipitation and filtration prior to
return back to the Area 1 Pit for additional residual treatment. Under normal operations,
excess water from the Area 1 Pit is then discharged to Second Creek through outfall
SDOO01 at a rate of up to 5.8 MGD. Because of Area 1 Pit hydrology, the SD001
discharge has historically, and will continue in the future, to discharge whether the
Mesabi Nugget facility is in operation or not.

The discharge from the Area 1 Pit has not met final effluent limitations for hardness,
TDS, bicarbonate and specific conductance since before the facility was originally
permitted in 2005 prior to facility construction. This indicates that the primary source of
the current levels of these pollutants is from the Area 1 Pit watershed, primarily the
weathering and leaching of historic mining wasterock stockpiles adjacent to the pit. In
addition to the watershed sources, the manufacturing process itself contributes additional
loading of pollutants to the Area 1 Pit and discharge.

The original permit included a variance for these parameters which expired in 2010.
Because the previous variance is expired and because the discharge continues to exceed
applicable effluent limitations, Mesabi Nugget has submitted an application for what in
essence is a continuation of the previous variance on the basis that immediate installation
of wastewater treatment capable of achieving final effluent limitations, such as reverse
osmosis, is currently not technically feasible without first providing for a period of
evaluation and bench and/or pilot testing to complete the selection and engineering
design of treatment components. And even if it could be installed immediately, the
company asserts that installation of such treatment at this time would be exceptionally
expensive and therefore economically infeasible to their one-of-a kind demonstration
project, to the point that continuation of the project would be jeopardized and closure of
the facility would be contemplated. Such premature closure of the Nugget plant would
result in significant and widespread social and economic hardship to East Range
communities.

MPCA staff has concluded that it is not technically feasible or reasonable at this time to
require Mesabi Nugget to immediately install additional treatment consisting of reverse
osmosis with evaporation/crystallization for the removal of hardness, bicarbonates,
specific conductivity, and TDS to meet applicable final effluent limitations based on the
underlying Class 3C and Class 4A water quality standards, given the current uncertainties
on projected influent quality and treatment system engineering design. MPCA staff have
further concluded that this treatment technology, as well as other mitigative
opportunities, merit further consideration and investigation and have proposed a variance
schedule for inclusion into the associated draft permit specifying a sequence of necessary
studies and a process for implementing study results such that compliance with final
effluent limitations can be achieved as soon as possible, but no later than August 1, 2021.

MPCA staff is seeking MPCA Board and EPA approval of the requested variance.
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D. Recommendations

Agency staff recommends that the Agency Board grant the variance. This
recommendation is conditioned upon requirements that the permit include interim and
final water quality-based effluent limitations for hardness, bicarbonates, specific
conductivity, and total dissolved salts (solids). The permit must also include conditions
that require Mesabi Nugget to control or eliminate the discharge during certain times of
the year, to conduct periodic chronic toxicity testing of the discharge, and to complete a
series of short term and longer term studies resulting in the submittal of detailed plans of
action and schedules to reduce the concentration of pollutants in the effluent and to bring
the discharge into compliance with final effluent limitations as soon as possible but no
later than August 1, 2021.
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