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Mr. Ty L. Howard

Director

Division of Waste Management and Radiation Control
Utah Department of Environmental Quality

195 North 1950 West

Salt Lake City, UT 84116

Re:  Response to Public Comments on the White Mesa Mill Groundwater Discharge Permit and
Radioactive Materials License

Dear Mr. Howard:

Pursuant to the Division of Waste Management and Radiation Control’s ("“DWMRC’s” or the
“Division’s”) letter dated August 21, 2020, Energy Fuels Resources (USA) Inc. (“EFRI”) is
providing responses to the select list of public comments listed below relating to proposed
Amendment 10 (the “License Amendment”™) of White Mesa Mill’s (the “Mill’s™) State of Utah
Radioactive Materials License No. UT1900479 (the “License”) and State of Utah Groundwater
Discharge Permit No. UGW370004 (the “GWDP”).

For ease of review, this letter provides the public comments verbatim, in italics, below, followed
by EFRI's response.

1, EFRI GENERAL RESPONSE:

The DWMRC received many comments regarding the proposed License amendment and the
proposed permit action (GWDP revision). Many of those comments relate to the Mill License
generally and do not relate specifically to the License Amendment. As the licensing action at hand
is the License Amendment, and not the Mill License generally, those comments are nof relevant
to this licensing action. Examples of those types of comments, that are prevalent in the public
comments reviewed are:

+ The Mill’s financial surety may not have enough funding to cover the cost of reclamation
of the Mill;

¢ The tailing cells at the Mill are leaking and are contaminating groundwater; and
¢ The Mill is receiving radioactive materials that it is not allowed to receive and disposes of

those radioactive materials in the tailing cells (i.e., the Nuclear Regulatory Commission’s
(“NRC’s”) alternate feed program is not legal).
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e A pit is an unlined, deep hole, with high-walled, steep-sided slopes that materials are
removed from (emphasis added) (as an open pit mine).

e Animpoundment (or pond) is a shallow excavation that materials are placed info (emphasis
added) to store, reuse or evaporate.

With respect to groundwater, there have been no detected releases from any of the Mill’s TMS to
groundwater at the site since the Mill commenced operations in 1980. The extensive groundwater
monitoring network has produced data that demonstrates that no contaminant plumes have
developed from the tailings and fluid management impoundments. Two small plumes of
contaminants, chloroform and nitrate/chloride, unrelated to the processing of uranium have been
detected in the perched Burro Canyon Aquifer near the Mill facility, long distances away from off-
site potential receptors, and both non-radioactive plumes are being managed to prevent spread
beyond the Mill property. Neither plume is related to the TMS. The chloroform plume appears to
have resulted from the operation of a temporary laboratory facility that was located at the site prior
to and during the construction of the Mill, and from septic drain fields that were used for laboratory
and sanitary wastes prior to construction of the Mill’s tailings cells. The nitrate/chloride plume
likely originated primarily from a former stock pond upgradient of the TMS, and may have
received a contribution from a chemical spill some distance also upgradient from the TMS. Both
have cleanup initiatives under way.

The commenters claim that the Mill has impacted water quality in the White Mesa Community.
Likewise, this comment has no basis in fact. Based on analysis of data acquired through the
monitoring network on the Mill property, the groundwater gradients do not flow in the direction
required to impact the White Mesa Community. Therefore, even if a plume were to develop, its
influence would not reach the White Mesa Community.

The natural conditions present at the Mill property provide additional layers of safety and
protection for groundwater. Any potential discharges from the Mill to groundwater would be
isolated in a perched aquifer system defined as the Burro Canyon Aquifer. The Burro Canyon
Aquifer is classified as “perched” due to the presence of significant, naturally low-permeability
formation materials underneath it. The perched Burro Canyon Aquifer is separated from the deep
Navajo Aquifer (which is locally used as a primary drinking water source), by approximately 1,100
feet of Morrison and Summerville Formation materials. These formations have unusually low
average vertical permeability. For example, the underlying formation includes more than 200 feet
of Brushy Basin Member bentonitic clay, a material with extremely low vertical permeability.
Located directly below the Burro Canyon Aquifer, the Brushy Basin Member bentonitic clay
perches the Burrow Canyon groundwater so well that it forces lateral flow from the perched aquifer
to the margins of the mesa. This unique stratigraphy effectively isolates the perched Burro Canyon
Aquifer from the Navajo Aquifer, prohibiting the discharge of potential contaminants from the
perched aquifer to the deep aquifer. These natural conditions were a significant consideration in
the siting of the White Mesa Mill in the 1970s.
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“The word "ore" is also subject to more than one meaning. In fact, there is ample
basis within the AEA for applying the term to the stockpiled material remaining
after the rare earth had been extracted from the feedstock ore and before that
material had been processed for its thorium content.”

“The clear implication is that if such production is not in accordance with section
7918(b) [a specific program for the re-milling of residual radioactive materials in
connection with the remediation of a site, where a share of the net profits is paid to
the Government], then production from residual radioactive materials may be
treated as production from ores.”

This case law’s broad interpretation of “ore” for these purposes is binding on the NRC.

The present definition of "ore" used by the NRC in its Alternate Feed Guidance in 1992 and 1995
is in response to the court’s interpretation in Kerr-McGee v. NRC. And again in 2000, when the
NRC was still the regulatory authority for the Mill, the State of Utah challenged decisions made
by the NRC to approve a proposed amendment to the Mill’s license which would allow the Mill
to take an alternate feed material. The arguments the State made were similar to many of the
comments now being made in this licensing action. The Commission finally decided against the
State, determining that alternate feed material could be milled at the facility and that the resulting
tailings would still be byproduct material. See In the Matter of International Uranium (USA)
Corporation, CLI-00-01, Feb. 10, 2000 (commonly referred to as “Ashland-2”). The Commission
followed that decision by issuing a guidance document incorporating the important elements of
the decision and establishing criteria for acceptance of applications for alternate feed materials.

DWMRC is bound to follow federal law on these questions, which have long been resolved beyond
legal dispute. The Division uses the definition of ore developed by the NRC for the regulation of
alternate feed materials and for alternate feed guidance documents.

This position did not need to be added in an amendment or addition to any NRC regulation. The
Federal Register entry was the mechanism by which the NRC announced its position and guidance
which was formally stated in RIS 00-023: Recent Changes to Uranium Recovery Policy,
November 30, 2020 (the Alternate Feed Guidance). The Alternate Feed Guidance does not purport
to amend a federal statute or regulation. Rather, it sets out the manner in which the NRC, as
implementing Agency, interprets and applies certain provisions of the AEA, in this case the term
“ore” in the definition of 11e.(2) byproduct material.

As a result, there are no issues raised in the submitted comments that have not already resolved in
the NRC proceedings and the Kerr-McGee court case. Rather the challenges made by interested
parties have been efforts to re-litigate the NRC’s decision to accept the Kerr-McGee material as
feed stock for milling. The Kerr-McGee case forms the basis of the alternate feed doctrine
employed by the NRC and defines what the NRC deems as “ore” for the purposes of uranium
recovery operations. A Summary of the History of the Definition and Interpretation of Alternate
Feed Materials is included in Attachment A.
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1.4.2. Jobs

The Mill has been the largest private employer in San Juan County, Utah, during most of its 40-
year history. San Juan County is the poorest county in Utah and well within the 50 poorest counties
in the United States.

The Mill supports the local economy not only through the taxes it pays to local authorities and the
salaries and wages it pays to its employees and to numerous third party contractors, such as
transportation companies, equipment rental companies, equipment vendors and service providers,
but also indirectly through the “multiplier effect” to the communities as a whole. That is, the money
the Mill pays directly to its employees, contractors vendors and providers is spent by them in the
communities, thereby providing income to local businesses and wages and salaries to employees
and owners of those business, who in turn spend their income, salaries and wages on other
businesses in the community, and so on. Indeed, as the largest private employer in San Juan
County, Utah, the Mill is a very significant factor in the local economy.

Over the Mill’s 40-year history, it has never had an overexposure of any of its workers or any
members of the public, and in fact operates well below the regulatory exposure limits. For example,
the Mill has never exceeded its ALARA goal of 1,250 millirem per year (“mrem/yr”) for workers,
and typically the maximally exposed worker is less than 500 mrem/yr, which is one tenth of the
regulatory standard of 5,000 mrem/yr. Similarly, emissions at the boundary monitoring stations
around the Mill show emissions at less than the As Low As Reasonably Achievable (“ALARA”)
goal of 25% of the regulatory standard, and modeling shows that exposures at the Mill property
boundary are a small fraction of the 100 mrem/yr standard.

1.4.3. Recycling and Sustainability

Uranium mill tailings are not wastes, as they contain residual metals that Energy Fuels actively
recovers. For example, the Mill has recycled its tailings in recent years to recover uranium and
vanadium from recirculated tailings solutions (“Pond Returns”). Characterizing the plant
operation as a “waste disposal” operation is therefore not accurate. Rather, its alternate feed
material and Pond Return programs should be recognized as important recycling operations. Since
1998, the Mill has recovered and recycled 6 million pounds of uranium from its alternate feed
recycling program and from Pond Returns.

e For context, this recycled uranium would produce the same amount of electricity as about
50 million tons of coal — or enough coal to fill a coal train from LA to NYC, and almost all
the way back again;

e This recycled uranium would eliminate over 85 million tons of CO2 emissions compared
to coal, or the same amount of annual emissions as 18 million passenger vehicles. 85
million tonnes of CO; emissions is about 1.5 times the annual CO; emissions for the entire
country of Sweden;
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The commenters give no credit for the network of 74 monitoring wells EFRI has installed to detect
any potential releases, the five piezometers installed for that same purpose and to monitor
groundwater elevations and the 18 wells installed to monitor groundwater elevations and
movement.

In addition to the extensive groundwater data collected by EFRI, at the request of DWMRC, T.
Grant Hurst and D. Kip Solomon of the Department of Geology and Geophysics of the University
of Utah performed a comprehensive groundwater study at the Mill in July 2007 to characterize
groundwater flow, chemical composition, noble gas composition, and age (Hurst and Solomon,
2008). The objective of the study was to determine whether or not the increasing and elevated trace
metal concentrations in monitoring wells at the Mill, all of which were identified in the background
reports that had been filed with the State, may indicate that potential leakage from tailings cells is
occurring.

Hurst and Solomon (2008) concluded that:

“[i]n general, the data collected in this study do not provide evidence that tailings cell leakage
is leading to contamination of groundwater in the area around the White Mesa Mill. Evidence
of old water in the majority of wells, and significantly different isotopic fingerprints between
wells with the highest concentrations of trace metals and surface water sites, supports this
conclusion. The only evidence linking surface waters to recharging groundwater is seen in
MW-27 and MW-19. Measurable tritium and CFC concentrations indicate relatively young
water, with low concentrations of selenium, manganese, and uranium. Furthermore, stable

18
isotope fingerprints of 0D and 0 O suggest mixing between wildlife pond recharge and older

groundwater in MW-19 and MW-27. D34S-S04 and 5180-804 fingerprints closely relate MW-
27 to wildlife pond water, while the exceptionally low concentration of sulfate in MW-27, the
only groundwater site to exhibit sulfate levels below 100 mg/L, suggest no leachate from the
tailings cells has reached the well.”

Current groundwater quality data do not support the claims that any alleged groundwater
contamination is being caused by potential leakage from the tailings cells. Pre-existing background
concentrations were confirmed by the University of Utah Study. Background reports also
identified pre-existing data trends, in cases where these trends are continuing or where the
groundwater compliance limit is exceeded two consecutive times, SARs are completed. All of the
SARs to date have concluded that none of the exceedances have been shown to be caused by
tailings wastewater.

Lastly, references are made to a study report from Geo-Logic. This report does not confirm
evidence of a signature of tailings solution in the groundwater at the Mill. The Geo-Logic Report,
explains the method used to calculate the average concentrations and provides the data used. The
selection of data is biased and not representative of well-by-well analysis which considers
background concentrations determined for individual wells. Using this culled data and estimated
solubility limits for individual metals (using specified pH’s of 5 and 7), Geo-Logic has combined
average metals concentrations for selected sets of wells and plotted these average concentrations
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EFRI Response:

This comment relates to the Mill generally and is not relevant to the License Amendment approval.
It is therefore not relevant to this licensing action. Nevertheless, we address it below.

Again, MW-22 and MW-39, which are far cross-gradient, and which are completed in materials
having low to very low permeability, could not have been impacted by the TMS as discussed above
in the response to Section 2.22, Ute Mountain Ute Tribe Comment 28a, above. These wells are
both good examples of background conditions.

MW-25 is generally cross-gradient of the TMS; as discussed in the response to Section 2.23, Ute
Mountain Ute Tribe Comment 28b, above, this well is outside the nitrate/chloride plume (which
originates upgradient of the Mill and TMS), and chloride is the best indicator parameter. However,
as discussed above, chloride and the next best indicator parameter fluoride, are both relatively low,
and stable to decreasing. Ammonia concentrations are less than 1 mg/L and are stable to
decreasing; and manganese concentrations are stable to decreasing and relatively low compared to
these other wells. Magnitudes and trends in concentration of all these constituents are inconsistent
with a TMS impact.

MW-24, as discussed in the response to Section 2.24, Ute Mountain Ute Tribe Comment 28c,
above, has construction characteristics that are conducive to oxygen transport which is consistent
with the relatively large measured dissolved oxygen (DO) concentrations. The large measured
pyrite content of the formation at this well and the high DO are conducive to pyrite oxidation,
which most likely explains the pH decreases at this well. The pH decreases likely mobilize
naturally-occurring metals such as manganese (Gardner et al, 2015).

As discussed above, MW-28 is located within the leading edge of the chloride component of the
nitrate/chloride plume and is just downgradient of the leading edge of the nitrate component of the
plume, which originates upgradient of the Mill and TMS. Although nitrate has not reached 10
mg/L, it has been generally increasing at MW-28, and is likely contributing to the oxidation of
pyrite near MW-28, causing changes in the chemistry of MW-28. The change in groundwater
chemistry at MW-28 due solely to the arrival of the nitrate/chloride plume is expected to cause
trends in many monitored constituents. Because MW-28 is within the nitrate/chloride plume,
chloride is not a proper indicator of potential TMS impacts and fluoride is the next best indicator.
However, fluoride is not increasing at MW-28. Furthermore, manganese is stable to decreasing;
and ammonia, while detected at small concentrations of up to 0.27 mg/L prior to 2011, has dropped
to near non-detect levels. Stable fluoride, stable to decreasing manganese, and decreasing, small
to non-detectable ammonia are all inconsistent with a TMS impact.

Gardner, Kevin H; Emese Hadnagy; Brant A Smith; Karen O’Shaughnessy; Ryan Fimmen; Deepti
K Nair; and Heather V Rectanus, 2015. Guidance Document: Assessing the Potential for Metals
Mobilization During the Application of In Situ Chemical and Oxidation Technologies. Prepared
for SERDP Project Number ER-2132. May, 2015.
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These isotopic studies should be taken as confirmation of the conclusions and validity of the
existing groundwater monitoring program at the Mill, and hence the sufficiency of the existing
program. There is therefore no need to perform any further isotopic analysis at the Mill. As stated
above there are no standardized analytical techniques for isotopic studies and it would therefore
not be appropriate to add them to the existing program.

Asta, M., Beller, H., & O'Day, P. (2020). Anaerobic Dissolution Rates of U(IV)-Oxide by Abiotic
and Nitrate- Dependent Bacterial Pathways. Enviornmental Science and Technology 54, 13, 8010-
8021.

Deditius, Artur P; Satoshi Utsonomiya; Martin Reich; Stephen E Kesler; Rodney C Ewing; Robert
Hough; and John Walshe, 2011. Trace Metal Nanoparticles in Pyrite. Ore Geology Reviews, Vol.
42, Issue 1, Nov. 2011, pp 32-46.

Hurst, T.G., and Solomon, D.K., 2008. Summary of Work Completed, Data Results, Interpretations
and Recommendations for the July 2007 Sampling Event at the Denison Mines, USA, White Mesa
Uranium Mill Near Blanding Utah. Prepared by Department of Geology and Geophysics,
University of Utah.

INTERA, 2019. Source Assessment Report for MW-30, White Mesa Uranium Mill, Blanding,
Utah. January 15, 2019.

Naftz, D.L., Ranalli, A.J., Rowland, R.C., Marston, T.M., 201 1. Assessment of Potential Migration
of Radionuclides and Trace Elements from the White Mesa Uranium Mill to the Ute Mountain Ute
Reservation and Surrounding Areas, Southeastern Utah. U.S. Geological Survey Scientific
Investigations Report 2011-5231.

Senko, J. M., Suflita, J. M., & Krumholz, L. R. (2005). Geochemical Controls on Microbial Nitrate
-Dependent U(IV) Oxidation . Geomicrobiology Journal 22, 371-378.

Westrop, Jeffery P; Nolan, PJ; Healy, Olivia; Bone, Sharon; Bargar, John R; Snow, Daniel; and
Weberm Karrie J. 2018. Mobilization of Naturally Occurring Uranium Following the Influx of
Nitrate into Aquifer Sediments. Geological Society of America Abstracts With Programs, Vol. 50
No. 4.

Wu, W.-M,, Carley, J., Green, S., Lou, J., Kelly, S., Van Nostrand, J., et al. (2010). Effects of
Nitrate on the Stability of Uranium in a Bioreduced Region of the Subsurface. Environmental
Science and Technology 44, 5104-5111.

Zielinski, R.A., Chafin, D.T., Banta, E.R., Szabo, B.J., 1997. Use of 234U and 238U Isotopes to
Evaluate Contamination of Near-Surface Groundwater with Uranium-Mill Effluent: A Case Study
in South-Central Colorado, U.S.A. Environmental Geology 32: 124-136.
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no changes to the Mill as the result of the increase in ISR volumes, there will be no significant
impact to the human environment, and a separate EA reiterating information available elsewhere
is not warranted.

Further, specific TEEAs are available for those changes which warrant detailed documentation.
DWMRC has provided a “Cross-Walk” of EA topics and a listing of source documents where the
pertinent information can be found for those proposed changes for which that information is
applicable. For example, there is a Cross-Walk included as Table 2, Page 32 of the DWMRC
TEEA for Moffat Tunnel Alternate Feed Request, dated April 2020.

3.6.  Uranium Watch Comment 2: Modification of License Condition 10.5; Comment 2.3.

The Summary of License Changes regarding License Condition 10.5, page 2, states, “Upon
examination staff learned that the current license limits were not set in response to demonstrated
health effects concerns or other scientific analysis.”

Here, the Division does not identify the documents reviewed. According to the June 17, 2010,
White Mesa Mill License, Amendment # 4, LC 10.5, was based on the Licensee’s submittal to the
NRC, dated May 20, 1993. That document is not posted on the DEQ e- Docs system for the White
Mesa Mill. Nor have the NRC documents associated with that Amendment, such as the License
Amendment or technical or environmental evaluation, been made available. The Division claims
that the LC 10.5 limits were not set in response to “demonstrated health effects concerns or other
scientific analysis.” The Division does not state whether the NRC developed any technical
evaluation or environmental or health analyses in connection to this amendment request. The
Division should not rely on an inadequate NRC license amendment review in 1993 to support a
Division license amendment review in 2020.

EFRI Response:

As noted above, environmental analysis of this site by regulatory authorities began with the review
of the initial Environmental Report submitted by Dames and Moore on behalf of EFRI in 1978.
Every significant change in plant configuration and equipping, every license amendment, and
every license or permit renewal since that time has added to the environmental analysis of the site
and the facility, and to the knowledge base about those subjects. It is only necessary to ascertain
what has changed since the earlier analyses, not to prepare a new analysis from scratch.

As there will be no changes to the Mill as the result of the increase in ISR volumes, a separate EA
reiterating information available elsewhere is not warranted.

Further, the NRC did not require any environmental documentation for the approval of the License
amendment approving the disposal of 11e.(2) by product material due to the categorical exclusions
cited in the paragraph above.
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amendment to License condition 10.5 will not have a significant impact on the human environment
and that no further environmental evaluations are required in connection with the amendment.

With respect to potential transportation incidents, the risks associated with 11e.(2) byproduct
material from ISR facilities is no higher than, and in most cases less than, the risks from truck
traffic associated with conventional milling operations, including the transportation of yellowcake
from the Mill.

As discussed above in response to Section 2.10, Ute Mountain Ute Comment 15, the NRC has
evaluated regional and national impacts from transportation of materials related to licensed Mill
activities in its 1980 Final Generic Environmental Impact on Uranium Milling (“GEIS”) and the
original ER for the White Mesa Mill. The NRC GEIS evaluated effects from transportation of
uranium ores and yellowcake product generally with far greater radioactivity than ISR byproduct
material. The NRC GEIS also evaluated the transport of tank trucks of leach acid, ammonia,
sodium hydroxide caustic, and other powdered and liquid chemicals generally with far greater
chemical hazard properties than ISR byproduct material. The federal program, though the NRC
GEIS, has evaluated and accepted the transportation of radioactive materials and hazardous
chemicals throughout the western US, within and outside the boundaries of the State of Utah. The
volume of truck traffic associated with ISR byproduct material under amended License condition
10.5 will be a very small percentage of the total truck traffic associated with routine Mill
operations.

Moreover, DOT, not the NRC or DWMRC, regulates the use of roads and rail. DOT does not
perform Environmental Impact Assessments on a per-project basis. Instead, they follow an even
stricter control strategy under which they have established for every type of hazardous material
transported on US corridors specific requirements and inspection programs for:

e Package, container and vehicle type;

e Marking and placarding;

e Documentation;

e Route notification;

e Spill and emergency notification;

e Spill and emergency response action;

e Carrier and driver training; and

e other requirements.
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Vanadium, which today is mainly used in the steel, aerospace, and chemical industries, also
contributes to environmental sustainability, as this critical mineral is seeing considerable interest
in next generation batteries that store energy generated from renewable sources. The Mill has
recycled enough vanadium through Pond Returns, which would otherwise have been lost to direct
disposal, to provide the vanadium needed for enough steel girders today to build four and a half
Golden Gate Bridges. Over the last 10 years, over 26% of EFRT’s vanadium production has been
from this recycling program.

See Section 1.4.3 above for a more detailed discussion of the value of Mill tailings and the Mill’s
recycling program from Mill tailings.

Further, the continued misuse and mischaracterization of the Mill’s tailings impoundments as
“pits” is incorrect. The mischaracterization is patently incorrect and inflammatory. The correct
usages of pits and impoundments are referenced throughout SME Surface Mining 2" edition, B.A.
Kennedy and SME Mining Engineering Handbook, 2" edition, Howard Hartman. The correct
usages as noted in these technical references are as follows:

e A pit is an unlined, deep hole, with high-walled, steep-sided slopes that materials are
removed from (emphasis added) (as an open pit mine).

e Animpoundment (or pond) is a shallow excavation that materials are placed into (emphasis
added) to store, reuse or evaporate.

5.4.  Grand Canyon Trust Introductory Comments; I1. Background; A The White Mesa Mill;
Statement 3.

A company called Energy Fuels Nuclear, Inc., began building the mill in the late 1970s to process
low-grade uranium ore from the surrounding region.’ Back then, the company planned to run the
mill for 15 years, then close and reclaim it.% The radioactive tailings were to be cleaned up in
phases while the mill was operating.”

But that didn’t happen. Instead, Energy Fuels Nuclear, fired up the mill in 1980, made yellowcake
for about three years, and pumped the resulting radioactive tailings into Cells 1, 2, and 3.5 Then,
when the price of yellowcake plummeted, the company laid off most of the mill’s workers and let
the mill go mostly, if not completely, dormant.’ This pattern has continued ever since. An ore-
processing “campaign’” is run when enough source material has piled up at the mill and
yellowcake is fetching a good enough price, and then the mill lapses into “standby” when the price
of yellowcake falls."’ Though about 40 years have now passed, not one of the mill’s big waste pits
has been completely reclaimed.

Ownership of the mill has been similarly tumultuous. Over the years, it has changed hands at least
four times."" In the mid-1990s, after Energy Fuels Nuclear sold and rebought the mill, the company
ran out of money. When it couldn’t pay its employees, it laid them off.!? Within a month, the asset-
holding parts of Energy Fuels Nuclear declared bankruptcy,” and the mill was sold for “almost
nothing.”*
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5.6.  Grand Canyon Trust Introductory Comments, I1. Background; A The White Mesa Mill;
Statement 5.

The mill’s business model has also changed over time, no doubt due to volatility in the uranium
market. Around the early 1990s, Energy Fuels Nuclear began pursuing a new source of revenue
by processing “alternate feeds” and discarding the resulting waste at the mill. These feeds include
uranium-bearing wastes from other contaminated places around the country. In 1998, for example,
Energy Fuels' was paid over $4 million to process and dispose of radioactive soil that was
contaminated not only by the Manhattan Project, but also by other industrial and chemical
ventures.'® From these sorts of feeds, the waste pits at the mill now contain radioactive and
contaminated wastes from rare-metals mining,’° uranium-conversion plants,” and contaminated
defense facilities,”> among other sources. The two new “alternate feeds” that the company is
seeking permission to accept—which the Division calls the Silmet “material” and the Moffat
Tunnel “material”—would bring the list of materials that Energy Fuels has been licensed to
process and discard to around twenty.

Processing alternate-feeds is not the mill’s only waste-disposal business. Wastes generated at
operations that recover uranium by in-situ leaching are also buried in the mill’s pits. Unlike
alternate feed, these wastes aren’t processed at the mill before being discarded. These wastes
include, for example, barium-sulfate sludge from treating waste solutions at an in-situ uranium
leaching operation Wyoming.”> Leaking shipments of that sludge have arrived at the mill twice
since 2015.% In the past, similar wastes have been shipped, at a minimum, from Texas, Nebraska,
and Wyoming to be buried at the mill.> By running its business, Energy Fuels has also fouled the
groundwater beneath the mill. Exactly how some of that contamination got into the groundwater
aquifers beneath the mill is a subject of debate. But it’s undebatable that the groundwater is
contaminated by pollutants like nitrate, nitrite, chlorides, and chloroform.

EFRI Response:

As discussed in more detail in Section 5.3 above, it is incorrect to state that Mill tailings are
“wastes.” What comes out of the Mill is 11e.(2) byproduct material, which is defined as the
“tailings or wastes produced by the extraction or concentration of uranium or thorium from any
ore processed primarily for its source material content.” Some of the 11e.(2) byproduct material is
tailings and some is wastes. Uranium mill tailings are not wastes, as they contain residual metals
that Energy Fuels actively recovers. For example, the Mill has recycled its tailings in recent years
to recover uranium and vanadium from recirculated tailings solutions (“Pond Returns”).
Characterizing the plant operation as a “waste disposal” business is therefore not accurate. Rather,
its alternate feed material and Pond Return programs should be recognized as important recycling
operations.

Alternate feed materials are valuable ores and are not wastes, any more than conventional ores are
wastes before they are processed. Both are ores. As discussed in more detail in Section 5.3 above,
since 1998, the Mill has recovered and recycled 6 million pounds of uranium from its alternate
feed recycling program and from Pond Returns.
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allowing uranium mills to process alternate feeds, and absent an open public debate about whether
that practice should occur at the White Mesa mill.

The Division has the discretion under existing law to reject alternate-feed license applications
upon finding that their issuance would be “inimical to the health and safety of the public.””’ We
urge the Division to exercise that discretion to deny the applications to process the Silmet and
Moffat Tunnel materials.

To lawfully make yellowcake and bury the resulting wastes at its mill, Energy Fuels must process
“ore” primarily for its “source material” content.”*> Source material means uranium or thorium,
or any ore containing one of those elements at concentrations established by the Nuclear
Regulatory Commission.>® In the 1990s, Commission staff released guidance that defined “ore”
to mean anything from which uranium or thorium are extracted in a licensed mill>* This
tautological definition had the effect of allowing Energy Fuels to run anything from which it could
extract uranium through the White Mesa mill and discard the resulting wastes on site, provided
the feed wasn’t a so-called “listed” hazardous waste.”> And Energy Fuels took the view that it
could even charge fees to process and discard wastes that the waste generator was willing to pay
to get rid of.>°

The State of Utah balked at this idea and took the issue to the Nuclear Regulatory Commission.”’
The Commission ultimately decided against the State.’® As a result, through a guidance document
issued by Commission staff and an administrative appeal before the Commission, Energy Fuels
was given permission to make money disposing of radioactive waste at the White Mesa mill. That
outcome bypassed any true public debate about how to get rid of a host of uranium-bearing wastes
that have been discarded at the mill since the early 1990s. Indeed, Energy Fuels’ “alternate-feed”
business has never been blessed by an act of Congress, nor a state law, nor any other publicly
debated kind of lawmaking.

The result of this quiet revolution in the law is that the White Mesa mill, as a practical matter, has
been given a license to operate indefinitely, not milling much or any uranium ore, but instead
accepting wastes for “processing” and disposal. The core problem with that outcome, though
there are others, is that the prospect of an indefinitely operating waste-disposal business was not
at all the subject of discussion and analysis when the federal government and Energy Fuels chose
in the late 1970s to build the mill on White Mesa. What was debated back then was whether to
license a uranium mill to process low-grade uranium ore from the region for 15 years, before
closing and reclaiming the mill.’® Forty years later, the community of White Mesa is burdened by
something else entirely: a land[fill for low-level radioactive waste that may forever be running, fed
by massive waste-hauling trucks, polluting the air, killing wildlife, and making the already-
polluted groundwater ever more toxic.

Indeed, for most or all alternate feeds, the additional pollution from running the mill to process
those feeds—the toxins the mill puts into the air, the chemicals it uses to extract yellowcake, and
the like—burdens the environment and the people around the mill only so that the resulting waste
may be deemed “byproduct material” that can be discarded on site. This pollution would not
happen if it was the market for selling yellowcake, rather than the market for disposing of
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conditions,”” one of which provides that “radioactive waste” may not be imported under a general

license.”*

“Radioactive waste” has a unique and complex definition in the Commission’s export and import
rules, which provides in pertinent part:

Radioactive waste ... means any material that contains or is contaminated with source ...
material that by its possession would require a specific radioactive material license in
accordance with this Chapter and is imported or exported for the purposes of disposal in

. a disposal area as defined in Appendix A to 10 CFR part 40...; or recycling, waste
treatment or other waste management process that generates radioactive material for
disposal in ... a disposal area as defined in Appendix A to 10 CFR part 40....7°

Further complicating the matter, some radioactive materials that would otherwise be radioactive
wastes under this definition are excluded by rule. These include materials “[iJmported solely for
the purposes of recycling and not for waste management or disposal where there is a market for
the recycled material and evidence of a contract or business agreement can be produced upon
request by the NRC.”’° It is under this exclusion that Energy Fuels asserts that it can import the
Silmet material.”’ But that assertion is flawed.

For the Silmet material to qualify under this exclusion, it must be imported solely for the purpose
of recycling.”® When adopting this exemption in 2010, the Commission warned against its misuse:

The Commission is aware that there could be instances in which a person intends to import what
is in fact radioactive waste, but which is argued to be for recycling purposes (i.e., sham recycling).
Any person who imports materials under a general license for recycling, but with the purpose of
disposing of them in the United States, would be subject to NRC enforcement action.”

The Commission further recognized that “there may be instances in which some small value may
be obtained from the materials that are imported, but the primary intention is for disposal.”® In
such cases, to avoid possible enforcement action, the staff recommends that the Commission be
consulted before any such imports are made.”®!

For the reasons explained below, the possible value that Energy Fuels might obtain from
processing the Silmet material is a small fraction of the expense of transporting it to White Mesa
and processing it, not accounting for permitting costs, overhead, marketing, and the like. At best,
this is the precise circumstance that the Commission envisioned would amount to “sham
recycling” and warned licensees not to attempt.

And it is important to stress that, on the subject of “sham recycling,” the analysis under the
Commission’s import rules is different than the domestic-licensing rules for alternate feeds. The
core question of law for “alternate feeds” originating in the United States is whether processing
them will result in “wastes produced by the extraction or concentration of uranium ... from any
ore processed primarily for its source material content.”®? The Commission has interpreted this
language to allow a licensee to process a “source material "—like an alternate feed—even if the
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Third, the finances of the transaction reveal that the value in the deal for Silmet and Energy Fuels
is from waste disposal, not “recycling.” Though Energy Fuels has not disclosed any information
about the financial aspects of the Silmet deal, we have no doubt that the cost of transporting the
material to White Mesa and processing it far exceed the revenues Energy Fuels could generate
from selling uranium “recycled” from that material.

Indeed, the cost of transporting the Silmet material alone surely exceeds the value of any
yellowcake it can yield. The rough estimates we 've unearthed suggest that shipping 20’ intermodal
or similar containers from the Port of Tallinn in Estonia to the Port of Houston is likely to cost at
least $1,700 per container, with a range up to $2,800, perhaps more.”* At the midpoint of those
rates, shipping 50 containers, as Silmet plans to do to export the material it currently has on hand,
would cost $112,500. And judging by Energy Fuels’ past estimates for transporting similar
shipments by truck to the mill, the cost to deliver the material to White Mesa from Houston is likely
to be on the order of another $160,000.°* These calculations, though rough, suggest that
transporting the materials from Estonia to White Mesa will cost somewhere around $275,000.

That probable shipping cost will far exceed the value of any uranium produced from the Silmet
material at today’s uranium prices. Assuming that the Silmet material contains on average 0.27%
U308 and that the mill has a 100% recovery rate (which it does not), processing 600 metric tons
of Silmet material would yield about 3,500 pounds of yellowcake.”” At a spot-market price of
$33/1b, 3,500 pounds of yellowcake would fetch about $115,500.%° Thus, considering only the
transportation costs, the deal to “recycle” the material at the mill will generate a net financial
loss of somewhere around $150,000.

And the milling cost will only significantly increase the net financial losses entailed by the Silmet
transaction. In 2008, the Nuclear Regulatory Commission estimated that the per-ton milling cost
for another alternate feed was about $125, a figure we suspect does not include overhead,
marketing, and other expenses necessary to sell the resulting yellowcake.”” Using that cost
estimate adjusted to today’s dollars, processing 600 tons of material would set Energy Fuels back
by about $91,000.%% Taken together with the transportation cost, the expense to process the Silmet
materialwill far exceed the value of the yellowcake that can be made from that material. Indeed,we
suspect that Silmet is willing to pay not only the cost to transport the material to White Mesa but
also a tipping fee to compensate Energy Fuels for processing the material and discarding the
waste.

Added to all this, there is no evidence, in the record or otherwise that Silmet has an alternative
option for disposing of the “Silmet material” and is electing instead to incur additional cost to
“recycle” it out of environmental goodwill or for some other reason. That is, it is not the case that
Silmet prefers to spend more to “recycle” the material even though it could discard it in Estonia
or elsewhere. What matters to Silmet is securing some way to dispose of the waste that it cannot
lawfully discard in Estonia.

All told, it is overwhelmingly clear that the purpose for sending the Silmet material to the White
Mesa mill is to reclassify it as a “waste[] produced by the extraction or concentration of uranium
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not a “sham,” regardless of the economics of processing. Therefore, all of the commenter’s
economic arguments, which do not accurately reflect the applicable costs associated with
processing the Silmet materials, are irrelevant, and will not be discussed in detail here (although
not relevant, it should be noted for the record that the costs borne by Silmet are not relevant to Mill
activities).

As discussed in Section 5.1 above, the Silmet material may be imported into the US as “source
material” under 10 CFR 110.20(a), because it is covered by the NRC general license described in
10 CFR 110.27(a), and because the material:

e isnotin the form of irradiated fuel, as contemplated by 10 CFR 110.27(b); and

e is not a radioactive waste, as contemplated by 10 CFR 110.27(c). As an approved alternate
feed material ore the Silmet material will not be a radioactive waste as defined in 10 CFR
110.2 because (A) the material will be processed for its source material content, and will
therefore be imported solely for the purposes of recycling and not for waste management
or disposal, and (B) there is a market for the recycled uranium.

Further, in its November 1998 approval of Amendment 9 to the Mill’s License — Approval to
Process Materials from Cameco Corporation’s Facilities in Ontario, Canada,” which are alternate
feed materials from Canada, the NRC came to the same conclusion in the same circumstances:

“Finally, import of radioactive materials from Canada required a license from NRC.
As discussed above, the staff has determined that these uranium-bearing materials
from Cameco’s Blind River and Port Hope facilities will be processed for their
source-material content. Therefore, with the staff’s approval of IUC’s request to
process these materials, IUC also is authorized to import them under the general
license at 10 CFR 110.27.”

The applicability of the foregoing regulations is clear, and a formal opinion from or consultation
with the NRC is not necessary. However, even though not required, the NRC was consulted and
acknowledged its agreement with this analysis and that a specific import license is not required for
the Silmet material. See Attachment C.

The Silmet material has a higher uranium concentration than typical Colorado Plateau ores, and
will generate no more tailings than, and the tailings generated will not be significantly different
from, the tailings generated from processing conventional ores. There is no difference between
importing Silmet materials as ore for the recovery of uranium and importing a conventional natural
ore with the same uranium content. There is no question that ores can be imported for the recovery
of uranium. As an alternate feed material, the Silmet material is an ore. The economics to the Mill
of receiving and processing Silmet material is the same as receiving and processing the same
quantity of a typical Colorado Plateau ore, except without the cost of mining associated with the
Colorado Plateau ore. The fact that the Mill was able to negotiate a processing fee is irrelevant.
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tons-per-day capacity and a projected life of 15 years.”); id. at 5-38 (“The area occupied by the proposed mill and tailing
retention system (about 310 acres) would be committed until the life of the mill ends, about 15 years.” ).

7 Ex. 2 at 3-17 (“The tailings cells will be reclaimed sequentially as each cell is filled, beginning after about the fourth year
of operation and every four years thereafter until termination of project operations.” ).

8 Ex. 5 at 11 (Table 3 showing “tailings placement period” beginning in 1980 for Cell 2, 1981 for Cell 1, and 1982 for Cell
3).

9Ex. 6at2-3; Ex. 7; Ex. 8

10 Ex. 5 at 5 (showing “standby” periods with no production of U308 in 1984, 1991-1994, 2000-2004, with minimal
production in 1998 and 2005).

11 Ex. 3at2-1.

12 See Ex. 9.

13 Ex. 10 at Addendum to Permit Transfer Request (PDF p. 38).

14 Stephane A. Malin, The Price of Nuclear Power: Uranium Communities and Environmental Justice, 96 (2015) (“Malin”).
15 Ex. 11 at PDF p. 4.

16 Malin at 95-96.

17 Ex. 11 at PDF p. 4.

18 At the time, the mill was owned by a company called International Uranium (USA) Corporation. For simplicity’s sake,
these comments generally refer to the mill’s prior owners as Energy Fuels.

19 See Ex. 12 at I (observing that Energy Fuels would be paid a fee of 34 million to process and dispose of the material, an
amount that far exceeded the value of the yellowcake to be produced).

20 See Ex. 13 at 2-3.

21 See Ex. 14 at 1.

22 See, e.g., Ex. 15 at 1-4.

23 See Ex. 16.

24 1d.

25 Ex. 17.

26 Utah Code § 19-3-104.

2742 U.S.C. § 2201.

28 Utah Admin. Code R313-24-4 (incorporating much of 10 C.F.R. Part 40 and Appendix A by reference); Utah Admin. Code
R313-15 (establishing standards that apply to the Division’s licensees for protection against ionizing radiation).

2942 U.S.C. § 7901.

30 “Uranium Mill Licensing Requirements,” 45 Fed. Reg. 65,521 (Oct. 3, 1980).

31 Silmet Application at 1.

32 Id. at 3.

33 1d.

34 Ex. 18 at 171.

35 Id.

36 Id. Energy Fuels uses a different set of dates in the Silmet Application. See Silmet Application at 4. It is unclear which
dates are accurate, so we’ve elected to use those given in the article attached as Exhibit 18, which was co-authored by a staff
member of the Estonian Radiation Safety Department.

37Ex. 18 at 171-72.

38 1d. at 172.

39 1d. at 173.

40 Silmet Application at 4.

41 Id.

42 1d. at 1.

43 Id. at 1-2.

44 BEx. 19 at 3; Ex. 20 at 1-1, 2-2.

45 Ex. 19 at 2; Ex. 20 at 1-1.

46 Ex. 19 at 3; Ex. 20 at 1-1.

47 Ex. 19 at 3; Ex. 20 at 2-2.

48 Moffat Tunnel Application at 1.

49 Id.

50 Id. at 3.

51 Utah Admin. Code R313-22-33(1)(d).

52 See 42 U.S.C. § 2014(e)(2).

5342 US.C. § 2014(z).

54 “Uranium Mill Facilities, Notice of Two Guidance Documents: Final Revised Guidance on Disposal of Non-Atomic
Energy Act of 1954, Section 11e.(2) Byproduct Material in Tailings Impoundments; Final Position and Guidance on the Use
of Uranium Mill Feed Materials Other Than Natural Ores,” 60 Fed. Reg. 49,296, 49,296 (Sep. 22, 1995).
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result for sulfate rules out any chance of a “fast pathway.” As stated above, stable fluoride and
stable to decreasing sulfate at MW-30 are sufficient to preclude a TMS impact.

USEPA Office of Radiation and Indoor Air Radiation Protection Division, 2008. Technical Report
on Technologically Enhanced Naturally-Occurring Radioactive Materials From Uranium Mining

Volume 2: Investigation of Potential Health, Geographic, and Environmental Issues of Abandoned
Uranium Mines. EPA-402-R-08-005, April 2008.

6.9. Bikepacking Roots Comment 9

As explained in detail in BGORI12292006, the interpretation of indicators of potential impact is
complicated by environmental variability in groundwater geochemistry. Thus, if interpretation of
monitoring well data shows any potential sign of contamination, the onus is on the DEQ to require
a far more thorough analysis and investigation than has been done. Decisions regarding potential
uranium contamination must not be based on difficult to interpret data, shoddy and deceptive
statistical analyses or conclusions that ignore other viable explanations. Far too much is at stake.

EFRI Response:

Whenever a potential impact is discovered, the DWMRC requires a detailed analysis to be
performed and presented in a SAR. The large number of monitored constituents, which collectively
have a large range in mobility in soils and groundwater, allows such analyses to distinguish
between potential TMS impacts and those arising from natural changes unrelated to the TMS.

6.10. Bikepacking Roots Comment 10
Based on all this, we request that

No changes be made in the uranium GWCLSs be made. It has not been demonstrated convincingly
that the increasing trends in uranium are not due to contamination.

No license amendment be issued for an increase in the annual limit of material added to the tailings
impoundments be granted.

No license amendment be issued for the acceptance of alternate feed material from Estonia be
granted.

The toxic legacy of uranium contamination is all too visible today across the Colorado Plateau,
and particularly on Navajo Nation where so many families face the realities of cancer, birth
defects, poisoned wells, and so much more as a result of past uranium mining. And just down
hydraulic gradient a few miles from the White Mesa Mill sits the White Mesa Community, poised
to intercept any groundwater contamination from the mill. One undetected leak is all it would take.
And it has not been convincingly demonstrated that the changes in groundwater geochemistry at
MW-30 are not evidence of a contamination that began around 2010.









































