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December 21, 2016

United States Nuclear Regulatory Commission

Office of Nuclear Material Safety and Safeguards

Division of Decommissioning, Uranium Recovery,

and Waste Programs — /

Attn: Mr. Christopher Grossman, Project Manager /-/0 9 0 5 7
11545 White Flint North

Rockville, MD 20852-2738

Dear Mr. Grossman:

By this letter, Water Remediation Technology, LLC (WRT) hereby submits its
application for renewal of United States Nuclear Regulatory Commission (NRC) License No
SUC-1591 issued by NRC Staff on January 25, 2007. WRT’s NRC license is classified by NRC
Staff as a performance-based, multi-site service provider license thereby allowing WRT to utilize
its uranium water treatment technology, processes, and program at multiple sites in NRC-
regulated States without the need for a license amendment. In this license renewal application,
WRT is seeking a renewal of License No. SUC-1591 for a further ten (10) year period, as well as
most of the license conditions contained therein. To the extent that it is seeking the revision,
removal or addition of license conditions for License No. SUC-1591, WRT will provide NRC
Staff with a detailed proposal and justification for such action in this transmittal memorandum,
as well as in the attached Environmental Report (ER) prepared pursuant to NUREG-1748
entitled Environmental Review Guidance for Licensing Actions Associated with NMSS
Programs. This attached ER also has been prepared in the same manner as WRT’s previously
submitted and approved ER from its initial 2005 NRC license application. As required by NRC
Staff guidance, this license renewal package was prepared in accordance with the requirement
that a licensee evaluate the “delta” or change in the manner in which licensed activities have
been handled under the current license and what the licensee believes is necessary and
appropriate going forward. To date, WRT has not contracted with a CWS in a non-Agreement
State that meets NRC specific license requirements.

By way of background, prior to 2005, the United States Environmental Protection
Agency (EPA) promulgated new regulations in the form of drinking water standards to comport
with statutory amendments to the federal Safe Drinking Water Act (SDWA). Among other
amendments, EPA was required to amend the standard for uranium in drinking water to a level
much lower than the previous standard. This unfunded mandate was immediately imposed on
community water systems (CWS) and other sources of drinking water falling under the SDWA’s
statutory mandate. As a result, hundreds of SDWA-regulated CWS drinking water sources were
forced to remove uranium to comply with this new standard and would be responsible for the
safe management and disposition of what would become Atomic Energy Act of 1954 (AEA)
licensable source material.
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For up to one (1) year, WRT engaged in a series of public meetings with NRC Staff to
discuss the potential licensing formats that would be applicable to the uranium removal
processes envisioned to be implemented under the AEA. Several different forms of NRC’s
guidance were consulted and tailored to reflect WRT’s proposed approach to assisting CWSs
that either did not have the ability to or did not want to accept the responsibility for the safe
handling and disposition of source material as prescribed for AEA licensees.

On September 27, 2005, WRT submitted a license application to NRC Staff for its review
and consideration. At that time, NRC guidance recognized a class of source material licenses
known as “service provider” licenses, but WRT sought additional, recognized NRC licensing
options to fit the way it would provide uranium removal services on a national basis to multiple
CWS or other eligible drinking water sources using the same legally compliant processes and
safeguards. With this in mind, WRT prepared and submitted an NRC license application seeking
what was later called a performance-based, multi-site source material service provider license.
The service provider component of this proposed license encompassed numerous items
including, but not limited to, the contracting of a uranium removal system (URS) with a CWS or
other eligible drinking water provider, the operation of the URS, the possession and use of the
generated source material, whether above or below 10 CFR Part 40.1 general license limits, the
media exchanges to remove the source material generated from the URS, and the disposition of
such source material with the preferred option of sending the source material to a properly
licensed uranium recovery facility for recycling and introduction into the nuclear fuel cycle.

The performance-based, multi-site component of this proposed license requested that
NRC Staff allow WRT to “register” multiple sites under the same license without the need for a
license amendment each time a site was to be added. WRT’s URS and the manner in which it is
placed and monitored at a CWS site and used to remove source material from drinking water
sources with ion-exchange resins which are virtually identical to those used by in situ leach
uranium recovery (ISR) facilities and by other entities that use such resins to engage in activities
such as mine de-watering was substantially similar, if not identical, for each CWS site. Based on
this and using the Commission’s approved performance-based licensing approach to AEA
regulation, WRT proposed that it establish a safety and environmental review panel (SERP) as
initially implemented under 10 CFR Part 50.59 for nuclear power reactors and later transferred
by license condition to other AEA-licensed facilities such as uranium recovery facilities. This
SERP would be primarily responsible for reviewing the technical specifications of a proposed
CWS site and the placement and operation of a URS at that site and determining whether such
site would meet 10 CRR Part 40.1 _ specific license limits for source material (i.e., at the time,
more than 15 pounds of source material at any one time or more than 150 pounds in a year for all
Part 40 licensees) and could be registered under the license. This determination would be based
primarily on a review of the bounding conditions established in WRT’s license application and
NRC Staff’s approval of such conditions and a conclusion that the proposed CWS site falls
within such conditions. The primary bounding condition established by WRT in its ER, and later
evaluated by NRC Staff, was a wide range of URSs, defined by flow rate capacity (or gallons per
minute (gpm), that provided NRC Staff with a range of potential safety and environmental
impacts and would permit WRT to install and operate any URS within that range at a CWS site
without the need for a license amendment. In the event that a conclusion that a proposed CWS
fell within these bounding conditions could be reached, then WRT could register the CWS site
under the proposed license and maintain the SERP’s findings on file for NRC inspection. If such
a conclusion could not be reached, then NRC Staff would require WRT to prepare and submit a
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license amendment application to add the proposed site to the proposed license. This approach
to a license format was approved by NRC after a full detailed technical and environmental
review, as documented in its Technical Evaluation Report (TER) and Environmental Assessment
(EA) (License Condition 20).

In some instances, CWS sites will generate licensable source material (i.e., above 500
parts per million (PPM)) but will not generate enough source material to exceed the
aforementioned NRC specific license limits. Indeed, the subject CWS site for WRT”s license
application did not meet specific license requirements. By rule, WRT could be issued a general
license for this site and for many others that failed to meet the specific license requirements
without the need for a specific license for registering such CWS site on the proposed
performance-based multi-site license. However, the imposition of the new SDWA uranium in
drinking water standard and the way the generated source material would be handled and
disposed of was new to the regulated and regulating communities. Thus, NRC requested that
WRT agree to an additional requirement that a site operating under a service contract with WRT
and meeting the general license requirements but not the specific license requirements would
simply be registered with NRC Staff without the need for evaluation by the SERP or for
imposition of conditions under the proposed license such as financial assurance. During NRC
Staff’s review, WRT agreed to this request and the requirement was placed in its approved
license (License Condition 20).

In addition to seeking renewal of its existing license for conducting uranium water
treatment operations at CWS facilities, WRT is also seeking NRC Staff approval for one (1)
additional type of activity utilizing its technologies. This activity is to extend the scope of the
use of WRT’s uranium water treatment technologies for uranium removal from other types of
groundwater or surface water sources such as mines requiring de-watering, pit lakes, and other
groundwater sources. As will be shown in the attached ER, the use of WRT’s uranium water
treatment technology at these sites will not result in any changes to the technology, its flow-rates
as specified in the current license or the procedures associated with media exchanges and transfer
of the uranium-loaded resins to a properly licensed facility for recycling or disposal. Indeed,
WRT already is performing such uranium water treatment in one Agreement State and is
currently preparing to conduct similar operations at a second site. In the event that it secures a
contract to perform such services that do not result in the generation of uranium source material
in excess of 15.4 pounds at any one time or 154 pounds in any calendar year, WRT will honor its
commitment to NRC Staff to register such a site and to maintain records of such registration in
its corporate offices for NRC inspection. In the event that it secures a contract to perform such
services that do result in the generation of greater than these general license limits, WRT
commits to register this site through its SERP and fulfill its license conditions regarding radiation
protection and other related standard operating procedures which should result in no change from
previously approved operations. '

It is worth noting at this point that there were two (2) significant regulatory developments
that directly affect WRT’s license renewal application since the 2007 issuance of its current NRC
license. First, in 2012 and at the behest of WRT, NRC Staff developed and issued a Regulatory
Issue Summary (RIS) entitled NRC Policy Regarding Submittal of Amendments for Processing of
Equivalent Feed at Licensed Uranium Recovery Facilities (hereinafter “EFRIS”) allowing
entities possessing uranium-loaded ion-exchange resins from water treatment plants or mine de-
watering operations to transfer such loaded resins to uranium recovery licensees for recovering
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the contained uranium and recycling without the need for a license amendment. The policies
outlined in this RIS represent a practicable approach to the management of these resins
generated, at a minimum, from water treatment operations given the large amount of CWS sites
that will require compliance with the new SDWA uranium in drinking water standard. Since
compliance with the SDWA standard directly implicates protection of public health and safety,
the need for multiple license amendments to dispose of uranium-loaded resins from water
treatment operations would unnecessarily burden water treatment providers without identifying
any discernable, significant public health and safety or environmental impacts. However, for
purposes of this license renewal application, it is important to note that the primary focus of the
EFRIS is the material generated (i.e., uranium-loaded IX resins) and not the activity that
produces such material. Even though the RIS identifies water treatment operations and uranium
recovery facilities, other types of activities can generate similar materials. But, for WRT, the
proposed expanded scope of licensed activities/operations fall squarely within the category of
“water treatment operations.” Thus, WRT’s request to utilize the equivalent EFRIS to allow for
transfer of the generated uranium-loaded IX resins to a licensed uranium recovery facility should
be allowed under the renewed license without the need for license amendments.

Second, in 2013, NRC Staff engaged in a rulemaking to amend the 10 CFR Part 40.22
general and specific license limits for source material licensees. Whereas the previous rule
established general license limits of 15 pounds of source material at any one time or 150 pounds
in any one year, the new Final Rule greatly reduced these limits to 3.3 pounds of source material
at any one time and 15.4 pounds of source material in any one calendar year, which potentially

could change licensing requirements for many source material licensees. However, within the
~ confines of the Final Rule, NRC Staff also established a specific exemption for licensees such as
WRT that engage in water treatment operations. See 10 CFR § 40.22(a)(3). This exemption
allows for WRT’s general and specific licensing requirements to remain at the prior limits and
does not affect any currently licensed Agreement State sites.! Thus, there should be no further
evaluation by NRC Staff on licensing limits for the current performance-based, multi-site
license.

Financial Assurance

The other major item reviewed in WRT’s license application was the appropriate
financial assurance mechanism to be used for public and private CWSs. Initially, WRT proposed
that CWSs be permitted to provide financial assurance on behalf of WRT. WRT’s ER also
provided NRC Staff with a list of financial assurance costs estimates based on the flow-rate
specific range of URSs that would be applicable to each such system. The calculation of a URS-
specific financial assurance cost estimate was more realistic than the need for a CWS-specific
decommissioning plan and cost estimate because of the substantially similar nature of each URS,
the building or other facility they would be placed in, and the maximum amount of source
material that would have to be exchanged and disposed of for each URS. These financial
assurance costs estimates were provided to NRC Staff for its review and consideration and were
subsequently approved. With respect to private CWSs, WRT proposed that financial assurance
be provided using any of the financial assurance mechanisms specifically approved by NRC

! Indeed, the specific exemption carved out of the new Part 40.22 rule for water treatment operations
slightly increased the general license limits to 15.4 pounds of source material at any one time and 154
pounds of source material in any one calendar year.
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Staff in 10 CFR Part 40 regulations and Appendix A Criteria, including but not limited to: (1)
surety bonds; (2) letters of credit; (3) certificates of deposit; or (4) prepayment. This approach
also was approved by NRC Staff when issuing WRT its proposed license.

With respect to public CWSs such as those controlled by municipal governments, WRT
recognized that many such CWSs were not able to post financial assurance in the amounts
proposed by WRT and approved by NRC Staff using any of the aforementioned approved
financial assurance mechanisms. In its license application, WRT proposed that public CWSs use
statements of intent to guarantee the payment of the full financial assurance amount if and when
WRT were to declare bankruptcy and would be unable to conduct site decommissioning
activities. CWSs would be in a position to post a statement of intent guaranteeing the required
financial assurance amount for a prescribed period of time or in perpetuity, whichever is
permissible, and in the event that there is a change in government such as a mayor or city
council, a new statement of intent can be proffered if it needed to be re-authorized. In the cases
of both private and public CWSs, the executed financial assurance documents would be made
available for NRC inspection. WRT was also required to create a standby trust in accordance
with NRC requirements (License Condition 38). This proposal was approved by NRC Staff after
its review.

WRT’s experience in Agreement States demonstrates that the previously approved
financial assurance format has been effective in fulfilling the goals of financial assurance and in
allowing CWSs and WRT to cost-effectively satisfy the SDWA’s unfunded mandate while
adequately protecting public health and safety by preventing uncontrolled the re-introduction of
source material into the environment after removal from drinking water. NRC regulations
continue to allow for the use of statements of intent for governmental entities, such as CWSs
operated by municipalities, and WRT requests that NRC Staff renew its previous license
condition allowing for such CWSs to post statements of intent for WRT as it will be standing in
the shoes of the CWS for purposes of SDWA compliance. In addition, for the other types of
water treatment services such as mine de-watering or other groundwater treatment that are
operated by governmental entities, WRT also requests that NRC Staff approve the use of
statements of intent for these facilities. With respect to privately owned/operated CWSs or other
water treatment operations described in the attached ER, WRT requests that NRC Staff renew its
current license condition allowing for the use of any of the approved financial assurance
mechanisms in 10 CFR Part 40 and associated guidance.

Scope of Licensed Activities

Prior to addressing the specific NRC license conditions and whether any revisions are
requested, since the issuance of its performance-based, multi-site license on January 25, 2007,
WRT has also obtained at least eight (8) Agreement State licenses to remove uranium from
drinking water sources or, in some cases, other water sources such a mine water. By engaging in
Agreement State-licensed activities under these licenses, WRT has been able to develop
significant data and has performed detailed technical analyses of radiation safety procedures and
dose calculations and has compared such results to those offered in WRT’s initial NRC license
application. Even though there have been no specifically licensed sites registered under its NRC
license, WRT believes it is prudent to provide NRC Staff with the data and analyses from these
systems so that the “delta” between the initial license application projections and the current data
may be analyzed during the detailed technical and environmental review. After reviewing these
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materials and as will be shown in the license renewal ER, WRT has determined that the radiation
safety processes and the dose results are well within the parameters established by WRT’s NRC
performance-based, multi-site license. For members of the public, WRT’s dose measurements in
Agreement States have shown a negligible dose well below NRC 10 CFR Part 20 members of
the public dose limits. For occupational doses involved in media exchanges, transport, and for
CWS operators, WRT’s dose calculations indicate that the initial assessments presented in its
initial license application were accurate. WRT system specialists have performed media
exchanges on twenty (20) to twenty-five (25) uranium and radium treatment systems annually
and have experienced less than 1 mrem per quarter. For purposes of transporting the uranium-
loaded IX resins, such material is classified in the two (2) lowest categories of Class 7 material
under United States Department of Transportation (DOT) regulations (i.e., UN2910 (Ltd
Quantity) and UN2912 (LSA-1). In addition, with respect to the other resource areas, WRT also
has not observed any adverse “delta” between the initial license application and the current
operating conditions at Agreement State sites.

WRT’s license renewal application addresses all relevant resource areas necessary to
renew NRC License No. SUC-1591 and reflects additional items and analyses contained in
recent Agreement State license and license renewal applications. Unlike the initial NRC license
application where a separate SER or technical report was submitted along with an ER, WRT is
submitting a comprehensive ER that includes all relevant technical and environmental data and
analyses such as corporate structure and other items typically found in a technical report. This
transmittal memorandum will provide NRC Staff with guidance as to what, if any, changes are
requested to specific license conditions or whether WRT seeks renewal of such conditions as
they are currently constituted. The discussion below will provide NRC Staff with this
information.

When submitting its initial NRC license application, WRT had identified CWSs as the
primary need for water treatment operations due to the promulgation of EPA’s new uranium in
drinking water treatment standards. As time progressed, WRT discovered new applications for
its URS product. Since the CWS sites that it had or later would engage were seeking removal of
uranium from groundwater sources, WRT determined that its URS product would be equally
applicable to other sources of groundwater (or even surface water) such as mine sites requiring
de-watering or remediation of a pit lake or other surface water source. All such sites would use
the same WRT processes and associated protection procedures and safeguards and would
generate the same licensable source material as that generated at CWS facilities. WRT’s intent is
that final disposition of the generated licensable source material be transported as an equivalent
feed under NRC guidance to a licensed uranium recovery facility for recycling and introduction
into the nuclear fuel cycle. Indeed, WRT already is engaging in uranium groundwater treatment
operations in an Agreement State and has begun preparations for engaging in similar uranium
groundwater treatment operations at a second site.

Since its initial NRC license application did not address other types of groundwater
treatment sites such as mines or pit lakes, WRT’s ER provides NRC Staff with a description of
the affected environment for such sites and whether there is any significant difference between
such environment at these sites versus CWS sites. After conducting detailed analyses of the
conduct of uranium groundwater treatment at these sites and comparing them to the bounding
conditions previously approved by NRC Staff, WRT has found that licensed operations at these
sites are no different from those at CWS sites.
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In summary, WRT’s proposed expanded scope of its current performance-based, multi-
site license does not include the addition of any new licensed operations; but rather, it merely
requests NRC Staff approval to perform the same, previously approved licensed activities at
different types of sites. WRT’s ER shows that there are no significant, if any, differences
between the newly requested expanded scope of licensed operations and those that were
previously approved. Therefore, WRT asserts that this proposed expanded licensing scope does
not result in any potentially significant public health and safety or environmental impacts.

Specific License Conditions

For purposes of its license renewal application, WRT is seeking to renew the vast
majority of its current License No. SUC-1591 conditions as they are currently written. In some
instances, WRT will be requesting revisions to certain license conditions based on the
information provided in its license renewal ER. Where such revisions are requested, WRT will
specifically identify the requested change and the corresponding justification.

1. License Conditions #1-8: Other than the required administrative changes such as
expiration date, WRT is seeking no changes to these eight (8) license conditions.
2. License Condition #9: License Condition 9 is a standard NRC license condition that

requires a licensee to operate within the parameter of its submitted license application, except
where superseded by specific license condition. Thus, except for changing the date of the ER,
WRT is seeking no changes to this license condition.

3. License Condition #10: License Condition 10 specifies the manner in which WRT is
required to contract with a CWS to possess and use source material generated at CWS sites in a
URS. As required under the AEA, the licensee must possess and use source material in
accordance with NRC regulations and cannot delegate it to another entity unless said entity also
is licensed. Thus, as the licensee, WRT is required to either own the URS and possess and use
the source material or sell the equipment to the CWS and lease back the URS to retain
possession of the source material.

WRT is seeking an amendment to this license condition for the following reasons. In the
typical WRT water treatment agreement, WRT does contractually own the uranium source
material, but WRT does not possess the uranium at all times because it is not on the CWS
premises at all times. The current requirement that WRT lease back the URS to show it is
completely in possession of the uranium source material provides no additional safeguards that
protect public health and safety. WRT’s typical water treatment agreement does indeed require
that WRT conduct media exchanges and take possession of the uranium source material that it
owns for final disposition. Further, in the vast majority of Agreement State-licensed systems,
WRT sells the URS and associated equipment to the CWS owner/operator and rarely is a full-
time URS leased. Many CWSs have found that leasing the equipment is cost-prohibitive and
would be unlikely to enter a treatment agreement under such circumstances. In addition, WRT
has inserted language into its typical water treatment agreement to comply with NRC’s
expectations for both ownership and control (and possibly possession) of the uranium source
material. For example, WRT’s typical treatment agreement includes language that: (1) states
that WRT owns treatment media at all times and takes ownership of the uranium source material
as it loads on such media; (2) states that one of the CWS’ obligations is to grant and provide
WRT with full access to the URS and associated equipment at all times to show that WRT has
adequate control of the URS, treatment media, and generated uranium source material; and (3)
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states that WRT will have access to the URS and associated equipment in the event of an
accident or upset condition. WRT believes that this language adequately addresses the issue of
access to and control of all AEA-licensed material and equipment. Thus, WRT requests that
NRC Staff amend this license condition to remove the language on leasing back the treatment
system and/or treatment building and replace such language with the commitments outlined in
the treatment agreement noted above.

4. License Condition #11: License Condition 11 requires WRT to consult with State
and/or local historic preservation officers before beginning construction of a URS outside of or
away from existing CWS structures and/or buildings. WRT recognizes that, as a federal agency,
NRC Staff has a responsibility under the National Historic Preservation. Act (NHPA) to address
any federal undertaking that potentially could impact historic or cultural resources. However,
the scenarios where WRT may install an URS or multiple systems, regardless of whether a new
building would be constructed to house the URS, likely already have been assessed for potential
impacts on these types of resources. WRT has no control over where a CWS or other water
treatment facility would site its treatment systems and, typically, the CWS or other facility is
responsible for all zoning, permitting, and other approvals for its structures and buildings. Since
these responsibilities rest with the CWS or other facility, WRT requests that NRC Staff amend
License Condition 11 to require WRT to merely provide copies of documentation from the
contracted CWS or other facility showing that relevant approvals with respect to historic and
cultural resources have been obtained and maintain such documentation in its corporate offices
for NRC inspection.

S. License Condition #12:  License Condition 12 requires secondary containment
measures for URSs that are located near a direct outlet to a storm sewer, sanitary sewer or drain
field. Additionally, it requires that a URS not be located on the 100-year flood plain unless
approved by WRT’s SERP and NRC Staff. As is the case with License Condition 11, WRT has
no control over where a CWS or other water treatment facility locates its URS or multiple
systems. It is likely that the issue of water control in a 100-year flood plain already has been
evaluated at these sites and, if that is the case, that analysis would be available to NRC Staff for
review. Thus, WRT requests that NRC Staff amend License Condition 12 to remove the
requirement to obtain NRC Staff approval and allow WRT’s SERP to approve such operations
while maintaining the documentation on such analyses on file for NRC inspection.

6. License Condition #13: License Condition 13 requires WRT to consult with federal
and/or State fish and wildlife agencies to identify potential endangered or threatened species
before constructing a URS outside of or away from existing CWS structures and/or buildings.
As is the case with License Condition 11, WRT has no control over where a CWS or other water
treatment facility locates its URS or multiple systems. It is likely that these evaluations already
have been conducted by the CWS or other water treatment facility when their initial and
subsequent permits were issued. Thus, WRT requests that NRC Staff amend License Condition
12 to remove the requirement to obtain NRC Staff approval and allow WRT’s SERP to approve
such operations while maintaining the documentation on such analyses on file for NRC
inspection.

7. License Condition #14: License Condition 14 requires WRT to document any
corporate changes affecting assignments or reporting responsibilities described in the previous
ER and that such documentation be made available by WRT’s SERP for NRC inspection. WRT
does not seek any amendment to this license condition.

8. License Condition ##15-17: License Condition 15 describes the requirements for
WRT’s corporate radiation safety officer (CRSO), WRT system specialists, and local utility
managers and operators and requires that documentation of satisfaction of such requirements be
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maintained by WRT’s SERP and made available for NRC inspection. WRT does not seek any
amendment to this license condition.

9. License Condition #18: License Condition 18 is WRT’s performance-based license
condition which typically has been translated from 10 CFR § 50.59 into 10 CFR Part 40 licenses
for licensees such as uranium recovery licensees. WRT does not seek any amendment to this
license condition.

10. License Condition #19: License Condition 19 describes the requirements for
composition of WRT’s SERP. WRT does not seek any amendment to this license condition.
11.  License Condition #20: License Condition 20 describes the requirements for

registration of CWS systems that operate under a general license and the reporting requirements
for CWS systems operating under a specific license, including but not limited to financial
assurance. WRT requests that this license condition be amended to include other water treatment
sites where WRT’s URSs, as described in the ER, operate within the performance parameters
approved by NRC Staff. Inclusion of such sites would be approved by the SERP and notification
would be provided to NRC Staff in accordance with this license condition. Further,
documentation of the SERP approval would be made available for NRC inspection.

12.  License Condition #21: License Condition 21 imposes requirements on WRT’s
SERP for making documents available for NRC inspection. WRT does not seek any amendment
to this license condition.

13.  License Condition #22: License Condition 22 provides information regarding
notification by mail or phone to NRC Staff in accordance with other license conditions. WRT
does not seek any amendment to this license condition other than any applicable changes of
address or phone numbers.

14.  License Condition #23: License Condition 23 requires that WRT develop standard
operating procedures (SOP) for all licensed operations, including but not limited to the handling
of licensed materials during normal operating situations and highly unlikely but credible accident

scenarios. WRT does not seek any amendment to this license condition except that WRT will
commit to developing SOPs, to the extent necessary, for other uranium water treatment facilities
that are not CWSs. WRT also requests that NRC allow WRT to maintain SOPs at specifically
licensed sites or with WRT field personnel responsible for a specifically licensed site.

15.  License Condition #24 & 27: License Conditions 24 & 27 requires that WRT
implement a radiation safety program, including a radiation monitoring program, consistent with
its previous ER. WRT has found that the existing radiation safety program, as previously
approved by NRC Staff, has been effective in Agreement States and, therefore, does not seek to
amend this license condition other than referring to the appropriate section in the license renewal
ER. WRT also does not object to revising this license condition to require implementation of
this program at uranium water treatment facilities that are not CWSs.

16.  License Conditions #25-26: License Conditions 25 sets forth the requirements for URS
installation and functionality of all URS equipment, including the equipment necessary for media
exchanges. WRT does not seek any amendments to these license conditions other than those that
may reflect application of the URS to non-drinking water treatment operations.
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17.  License Conditions #28-29: License Condition 28 requires that WRT use an
environmental monitoring program and emergency response procedures as described in the ER.
License Condition 29 also requires WRT to notify the fire marshal or the equivalent of the
potential hazards associated with handling of uranium source material or a fire. WRT does not
seek any amendment to these license condition.

18.  License Condition #30: License Condition 30 requires that WRT use a
contamination control program in accordance with the ER. WRT does not seek any amendment
to this license condition.

19. License Conditions #31-32: " License Condition 31 requires that WRT utilize
security procedures and measures as described in the ER and that it commit to implementing any
NRC compensatory measures or security requirements issued by the Commission. License
Condition 32 requires that WRT’s URSs be housed in locked sheds or within the CWS’ secured
area and be properly marked at all times. WRT does not seek any amendment to this license
condition.

20. License Conditions #33-34: License Condition 33 requires that WRT use SOPs for
media exchanges and other related procedures as described in the ER. License Condition 34
requires that SOPs be used for transportation accident scenarios and that follow-up surveys be
conducted at accident sites. WRT does not seek any amendment to this license condition.

21.  License Condition #35: License Condition 35 requires that WRT dispose of
uranium-loaded resins at properly licensed facilities under a properly executed contract before
shipping. WRT already has obtained a contract with an NRC-licensed ISR facility where these
resins generated at Agreement State facilities have been sent. WRT also recognizes that it does
not require that the recipient facility obtain a license amendment to receive these resins due to
the aforementioned RIS on “equivalent feed.” Thus, WRT does not seek any additional
requirements for this license condition and further requests that the condition be amended to
remove the requirement for obtaining properly executed contracts, as this condition precedent
has been satisfied. Additionally, WRT believes deletion of the last sentence of the condition is
warranted.

22.  License Conditions #36 & 37: License Condition 36 requires that uranium-loaded
resins not be stored at a CWS for greater than sixty (60) days after a media exchange and should
only be stored in the IX vessel or DOT-approved containers. WRT seeks an amendment to this
license condition to reflect the storage of uranium-loaded resins at non-drinking water treatment
sites and to make clear that storage of the licensed material for now more than 60 days is after a
media exchange. License Condition 37 requires that WRT conform its decommissioning
activities to those reflected in the ER. WRT does not seek any amendment to this license
condition.

23.  License Conditions #38-40: License Condition 38 is WRT"s financial assurance
requirements for CWSs that are specifically licensed and permits the use of statements of intent
or guarantees from publicly-owned CWSs. Further, WRT is required to obtain acceptable
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financial assurance instruments for privately-owned CWSs as described in 10 CFR Part 40.36.
WRT does not seek any amendment to these license conditions except to reflect that government
owned or controlled sites where non-drinking water treatment will occur be permitted to post
similar statements of intent or guarantees and add a clarification that WRT’s clients be allowed
to provide financial assurance on behalf of WRT.

License Condition 39 provides for model language for contracts between CWSs and WRT
for drinking water treatment operations. License Condition 40 requires that WRT prepare site
specific decommissioning cost estimates for each site where licensed operations will take place.
WRT does not seek any amendment to these license conditions. WRT also requests that the

timeframe for adjusting site-specific decommissioning costs be every five (5) years or at the time
of license renewal.

WRT appreciates the opportunity to continue its working relationship with NRC Staff for
purposes of this license renewal. WRT requests that, at the conclusion of its acceptance review,
NRC Staff inform WRT of any potentially significant requests for additional information (RAI)
so that the relevant information may be compiled and submitted. In addition, WRT requests that
a public meeting be scheduled within 7-10 business days following issuance of any RAIs so that
-all parties may understand what is required to complete NRC Staff’s detailed technical and
environmental review.

Additionally, WRT is aware that NRC’s Office of Nuclear Materials Safety and Safeguards
(NMSS) is currently exploring the potential for expanding the timeframe for materials licenses
from the current term of ten (10) years. WRT believes that its current license is an ideal
candidate for such an extension and respectfully requests that NRC Staff consider this type of
extension in the course of this license renewal. Thank you for your time and consideration in
this matter, and we are looking forward to working with NRC Staff to complete this license
renewal review.

Sincerely,

Duane W. Bollig
Director — Environmental & Regulatory Affairs

Enclosure:
Environmental Report in Support of License Renewal, 12/21/2016

cc: Ted Adams
Christopher Pugsley, Esq.
file NRC 1.05
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PREFACE
1.0 Introduction

Water Remediation Technology LLC (WRT) is endeavoring to continue to design and
implement an innovative water treatment program to remove uranium, among other
contaminants, from Clients/Community Water Systems (CWSs) to assist cities, municipalities,
and states and private Clients (see Section 1.3 for details on the definition of Clients and types)
in their efforts to comply with relevant regulations for such sources promulgated pursuant to
provisions of the Safe Drinking Water Act (SDWA) or other established cleanup limits. Using
WRT-designed water treatment equipment (hereinafter the “Uranium Removal System” or
“URS”), affected public or private Clients will be able to remove and safely contain uranium
from Client sites using proven technology and mechanisms, and to accomplish the disposition of
such uranium residuals at Atomic Energy Act of 1954 (AEA)-licensed facilities, thereby
constituting the first commercially available and appropriately licensed “cradle-to-grave” service
for water supplies requiring removal of uranium to comply with the SDWA’s requirements or
other established cleanup limits.

This United States Nuclear Regulatory Commission (NRC) performance-based, multi-site
materials license renewal application/ER is being submitted in the name of WRT. Under this
license WRT, acting in part as a service provider, will: (1) assure that all of its Uranium Removal
Systems are properly installed at each Client water treatment facility, (2) monitor and service the
uranium water treatment system during its operation, especially service activities that may result
in coming in contact with the licensed source material, and (3) be responsible for all aspects of
handling the licensed source material (uranium) associated with the systern, including
performing treatment media exchanges, packaging uranium-laden “spent” treatment media,
assuring that all spent treatment media is transported in accordance with United States
Department of Transportation (DOT) requirements to an appropriately licensed facility for final
disposition (i.e., processing as an equivalent feed or direct disposal), and responding to any.
system malfunctions or releases of licensed material during active operations, media exchanges

~ or decommissioning.

WRT’s use of uranium water treatment systems at Client water treatment facilities and the
subsequent removal of uranium from the Client’s drinking water or other contaminated water
source, possession of such licensed material, treatment media exchanges, and transportation and
final disposition of such lxcensed material shall hereinafter be referred to as the “WRT Uranium
Water Treatment Program.” The uranium water treatment equipment, including all relevant
WRT-designed technology, shall hereinafter be referred to as the “Uranium Removal System.”

This Environmental Report (ER) is in support of WRT’s NRC license renewal application to
authorize the removal and concentration of source material uranium by WRT at each individual
treatment site under the provisions of a performance-based, multi-site materials license, which
will permit the initiation of WRT’s uranium water treatment program, including the installation
of WRT’s Uranium Removal System, to be added to WRT’s NRC license pursuant to NRC-
approved requirements contained in the license. WRT’s uranium water treatment program is
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based on a self-contained Uranjum Removal System that minimizes or eliminates potential
occupational and environmental exposure to uranium residuals removed from Client’s drinking
water or other contaminated water sources (see examples in Preface Sections 1.2.2 and 1.3).
This ER will provide NRC with conservative “upper-bound” data and analyses for a range of
potential Uranium Removal Systems (e.g., volumes of water treated and corresponding levels of
uranium concentrated within a given time period) to evaluate the potential impacts to public and
occupational health and safety and the environment from day-to-day licensed activities and
potential release scenarios. Consistent with its initial license application/ER, WRT intends that
the exposure scenarios and parameters developed in this ER serve as the control parameters for
its performance-based, multi-site materials license.

This ER strives to address all issues relevant to a comprehensive analysis of the potential health
and safety and environmental issues analysis associated with the Uranium Removal System and
potential alternatives thereto. Using the information provided in NUREG-1748 entitled
Environmental Review Guidance for Licensing Actions Associated with NMSS Programs
(NUREG-1748), WRT has prepared this ER to address all such issues perceived to be relevant to
its uranium water treatment program. After preparing this ER and reviewing all data and

- analyses contained therein, WRT has determined that there are no significant potertial impacts to

public or occupational health and safety or the environment from its continued licensed uranium
water treatment program and that, indeed, WRT’s continued uranium water treatment program
for assisting Client’s provides the means for such entities to cost-effectively and safely comply
with the mandated SDWA uranium MCL or other established cleanup limits..

Finally, WRT’s continued licensing action is designed to address an issue (i.e., compliance with -
drinking water standards) than implicates national, as well as local, concerns. As a result, given
that many Clients/CWSs requiring uranium water treatment are expected to be located in
Agreement States, WRT believes that it is crucial that appropriate Agreement State authorities
are included in this licensing process. Therefore, WRT requests that NRC Staff facilitate the
involvement of Agreement States in this licensing process so that, once an NRC license protocol
is developed, issuance of Agreement State licenses will be streamlined. WRT also urges the
active involvement of non-Agreement States in the hcensmg process.

1.1 General Qverview

At the time that WRT contracts with a Client to provide water treatment, WRT will
register/inform the NRC of new uranium treatment systems and will provide the NRC with
specific site information for the Client’s water treatment/well site(s) where the radioactive
material will be removed from the feed water and stored in the treatment vessel(s). The site-
specific information will include the Client physical address, the Client point of contact, and the
sizes (flow rates, activity loading(s) for the system(s). Additional information will also be
included in the site-specific information packages. In this manner, the Client will be “registered”
under WRT’s license.

For drinking water treatment, the subject treatment typically will be a point-of-entry system;-
therefore, a Uranium Removal System will be located.at each well or water treatment site,

P-2




WRT LICENSE SUC-1591 RENEWAL APPLICATION

upstream of where the water enters the CWS distribution system. This treatment is not intended
for point-of-use treatment, for example, after distribution at an individual residence. In some
instances, where multiple wells require treatment and are in reasonable close proximity to each
other, the multiple wells may be connected to a single treatment system. Typically, the uranium
removal equipment will be located in a dedicated water-treatment building constructed by the
Client or a treatment room within an existing treatment/well house building. Alternately,
especially for the small systems, the systems can be operated in the open outside of a structure,
and secured inside a fenced property.

1.2 Format of the Application and License
1.2.1 Format Continuing from the Initial License Application

This license renewal is requested to be issued to Water Remediation Technology LLC (“WRT”).
WRT is requesting that this license apply to the radionuclide-removal water treatment services
that WRT will perform for multiple Clients throughout the non-Agreement States. These
services can include either, providing and servicing a proprietary WRT Uranium Removal
System or performing activities on a Client's non-WRT water treatment system.

The basic services provided by WRT will be very similar with respect to each individual Client,
and in particular, the following information presented in this license renewal application/ER will
be standard for all Client facilities.

-Consistent with the initial lic_ensé application/ER, WRT is requesting that this license renewal
‘application serve as the basis for supporting a multi-site, performance-based, service-provider

license format ("Master License"). See Section 1.4 for a more detailed explanation of this multi-
site, performance-based structure. In this license renewal application, WRT presents the
information that is common to all uranium water treatment systems that it would install and/or
service throughout the non-Agreement States. This information includes the training program,
radiation safety program, the general description of the range of sizes of treatment systems, and
the associated stored activity, for treatment systems that are expected to be operated or serviced
throughout the U.S. With this license renewal application/ER, the NRC can review and evaluate
this common information once, instead of every time that a new Client is contracted with for
water treatment that requires licensure.

When performing service work for a new Client or at a new treatment site, WRT will "register"
the new Client or activity under the WRT Master License before the URS goes online and
licensed activities begin. This would be a straightforward notification process where WRT
would provide site-specific information for Client contact information, the location of
service/treatment activities, the radionuclide(s) contaminant and associated activity, a brief
description of treatment equipment, and the project timeline. This information package also will
include a confirmation that the radionuclide removal system(s) that is either at or proposed for
the Client's work is within the overall range of systems and/or service parameters that were
reviewed and approved by the NRC in this license application/ER.
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1.2.2 Expanded Scope of Work Requested with this Renewal Application

With this license renewal application WRT requests that its authorized scope of work be
expanded to include uranium removal from not only drinking water resources, but also
from other groundwater and surface water resources, in general.

From time to tine WRT is approached by potential Clients needing uranium water treatment in
water resources other than identified drinking water supplies, both groundwater and surface
water. Examples of these applications include, but are not limited to, remediating either
groundwater or surface waters impacted by mining operations, including treating surface water
collected in mined-out open pit mines (pit lake); remediating a uranium contamination plume in
groundwater other than in a currently-used drinking water aquifer; and removing uranium from
drilling fluids and other solutions resulting from oil and gas explorat\ion, and from waters
impacted by construction. These possible non-drinking-water applications are further defined in
the definitions of “licensed activity” and “water treatment” presented in Preface Section 13.

" 'WRT has already provided its uranium treatrhent equipment and services in several non-

drinking-water situations in at least one Agreement State, Colorado, and WRT wants to have this '
same flexibility to treat similar non-drinking-water resources in non-Agreement States as part of
this renewed license. In July 2010, WRT installed and, as of this writing, continues to service a
WRT Uranium Removal System for treating near-surface alluvial groundwater and other
groundwater down-gradiént from a closed underground uranium mine. Twice it also provided
short-term uranium treatment of surface water at construction sites where the uranium
concentration in the water was above the allowed discharged standard.

The same type of WRT equipment and treatment media will be used to-treat both drinking water
and other water resources. In the following sections of this renewal application, describing the
continuing action, the environment, and the impacts, WRT’s primary focus will be on discussing
drinking water treatment, which is the clear majority of its jobs, but the other-waters scenario
will also be identified and discussed in the application subsections, where applicable. As a
general note, these other-water scenarios closely resemble those for drinking water treatment.

1.3 Name and Label Conventions and Service Timelines

| Throughout this license renewal application/ER and related support information, the following

names, labels, concepts, and service timetable understandings have the meanings and
interpretations that are presented below.

1. “Agreement States” and “non-Agreement States”

e Agreement States are those where a State government has taken over the primacy from
the federal government for regulating source material (or at a minimum, for regulating:
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source material in drinking water and other water treatment), through an “agreement”
between both parties.

Non-Agreement States are those (including also Washington D.C. and all Tribal lands)
where the federal government, through the U.S. Nuclear Regulatory Commission (NRC),
retains primacy for the regulating source material (or at a minimum, for regulating source
material in drinking water and other water treatment).

2. "Client" includes, but is not limited to, the following entities.

A community water system (CWS), either publicly or privately owned.

The owner and/or responsible party related to any other type of water remediation or
treatment project.

Note: Because WRT can provide a vertieally-integrated "total solution" for water
treatment — providing treatment equipment, treatment media, a radiation protection
program appropriate for the project or work, and disposal of spent treatment media — a
Client may not need to be a licensee itself. WRT essentially will be “standing in the
shoes” of the Client to provide the water treatment system and necessary radiation safety
program, so that the Client would not have'to develop this capability itself.

. "Licensed A_ct1v1ty" and "Water Treatment" included but are not 11m1ted to, the following

act1v1t1es

Drinking Water Treatment — Removal of naturally-occurring radionuclides (typically
uranium source material) from current or potential drinking water sources;"

. . L
Removal of naturally-occurring radionuclides (see above) from water sources that are
impacted by mining operations. These water sources can include water stored or
collected in either open pit or underground mines and/or groundwater resources impacted
by mining operations. For this and the following two applications below, this treatment
is allowed, to the extent that these solutions can be treated with the equipment and
treatment media described in this license renewal application;

Removal of naturally-occurring radionuclides (see above) from drilling fluids or other
solutions resulting from mineral or oil and gas exploration operations;

Removal of naturally occurring radionuclides (see above) from other groundwater or
surface water resources, as part of a remediation or general water treatment operation.

"Water Treatment System", "Water Treatment Equipment", etc. can refer to either

proprietary WRT Radionuclide Removal Systems or non-WRT-supplied treatment
equipment already present at a Client's water treatment facility (for example, for a one-time,
purely service job). :
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1.4 Performance-Based, Multi-Site, Serifice-Provider License Structure
1.4.1 Overview

Consistent with the initial license renewal application/ER, this performance-based, multi-site
radioactive materials license (“Master License”) renewal application is being submitted in the
name of WRT. With respect to its own proprietary treatment systems, WRT is responsible for:
(1) development of the uranium treatment technology, (2) providing the Uranium Removal
System, (3) providing the uranium treatment media, (4) monitoring the installation of the
System, and (5) ongoing maintenance of the System. '

As the licensee, or also as the Client’s service provider under a commercial treatment agreement, |
WRT also will be responsible for all aspects of handling the licensed radioactive material |
(uranium) associated with the water treatment, including but not limited to the following

-activities, some of which are not licensed activities.

e Performing treatment media exchanges, including the installation of fresh media;

e Preparing and packaging the uranium laden spent media for transport;

o - Artanging for the transport of the spent media by a common carrier appropriately
licensed by the U.S. Department of Transportation (DOT) (not a licensed activity);

¢ Maintaining long-term disposal agreements with facilities appropriately licensed to

. accept the radioactive water treatment residual for final disposition (e. g direct disposal
or recovery/recycle) (not a licensed activity);

e Maintaining all components of the Uranium Removal System that potent1a11y could come
in contact with the radioactive treatment media;

e Performing clean-up and decontamination operations in the event of a release of the
radioactive treatment media, whether during normal operatlons or in an accident .
situation; _

. ® Performing decommissioning and decontamination (D&D) operations at the termination
of a treatment agreement with a Client. '

WRT’s uranium water treatment systems at water treatment facilities and the subsequent removal .
of uranium from Client drinking water or other contaminated water source, possession of such
licensed material, treatment media exchanges, packaging the spent media for transportation, and
final disposition of such licensed material shall hereinafter be referred to as the “WRT
Radionuclide Water Treatment Program.” The uranium water treatment equipment, including all
relevant WRT-designed technology, will hereinafter be referred to as the “Uranium Removal
System.”

WRT’s radionuclide water treatment program is based on self-contained Uranium Removal
System that minimizes or eliminates potential occupational and environmental exposure from
uranium residuals treated at the Client facilities. Consistent with the initial license application,
this license renewal application provides the NRC with conservative “upper-bound” data and
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analyses for a range of potential Uranium Removal Systems expected to be operated at Client
sites. This range of data will “bracket” the System dimensions, amount of treatment media, and
the amount of stored radioactivity. It can also be used to evaluate the potential impacts to public
and occupational health and safety and the environment from day-to-day licensed activities.

1.4.2. Basis and Intent

This license renewal application/ER presents specific information on the expected uranium
treatment systems and/or activities that would be associated with the range of water treatment
applications (flow rates of 20 or less to 3,000-gpm) that could require treatment throughout the
non-Agreement States.

WRT intends that the exposure scenarios and parameters presented in this license renewal
application/ER serve as the control parameters for its continued performance-based, multi-site,
service-provider materials license. - The basis and intent of WRT’s performance-based, multi-site -
license is summarized in the following points: ' .

- 1. The treatment system components, although differing in size, essentially will be identical
_in process operatlon and general safety requirements at each individual water treatment
site; :

2. WRT will be responsible for assuring that all uranium removal systems equlpment is
properly installed and operated durmg licensed operations :

3: WRT System Specialists will be responsible for handling the radioactive uranium
treatment media and the operational and radiation safety training they receive will be the
same and will apply at each treatment site;

4. The operational oversight and radiation safety training that WRT will provide to the
Client will basically be the same at each water treatment site, and commensurate with the
associated potential exposures;

5. Consistent with the initial license application/ER, this license renewal application/ER
provides an assessment of potential public and occupational health and safety and
environmental impacts, including a conservative “upper-bound,” from a range of flow- -
rate-specific Uranium Removal Systems to be operated throughout non-Agreement
States;

6. With the full range of potential impacts and exposures addressed in this ER, and the
license renewal application, the initiation of WRT’s uranium water treatment program at
new Client water treatment facilities and the addition of such programs to WRT’s NRC
license will be a straightforward6 “registration” process. The fundamental purpose of the
“registration” process will be to document for the relevant regulatory agency (NRC or
Agreement State) that the site specific information for each water provider’s
treatment/well sites (e.g., number, size, and location of wells, contact information,

P-7




WRT LICENSE SUC-1591 RENEWAL APPLICATION

quantity of treatment media at the sites, approximate maximum activity of the loaded
resin, etc.) fall within the “bracketed” conditions presented in this ER and license renewal
application.

As part of a formal WRT Safety Environmental Review Panel (SERP) process WRT will
verify that each new Client’s Uranium Removal System, the system(s) fall within the
“bracketed”, or bounding, conditions presented in this ER, the license renewal
application, and license conditions as approved in the WRT renewed license. Records of
such SERP verification will be maintained by WRT for NRC or relevant Agreement State
inspection.

7. Final management and disposition of AEA-licensed radioactive material (uranium) from
all of its Clients' treatment sites, will be handled under WRT’s contracted arrangements
with appropriately licensed facilities, so that each Client does not have to address final
disposition of licensed material.

With respect to persons doing work in accordance with this license, (e.g., WRT System
Specialists-“users”), WRT requests that the same performance-based, multi-site license.structure
that was approved by the NRC in the original license/ER be continued with this renewed
license/ER. This structure will allow WRT individuals to work under this license without having
to specifically add or delete these individuals from the license through a license amendment.

The WRT Corporate RSO will approve the individual WRT employees (WRT System
Specialists, RSOs, RCTs, etc.), and WRT will maintain trammg and other associated records on
these individuals.

WRT proposes a training program in this license application/ER that will be used for its
employees and the Client's appropriate managers and operators, and will document that the
training has been successfully completed as the employees begin to work with or around the
Uranium Removal System. The WRT Corporate RSO or quahﬁed designee will provide the
required-training.-
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1.0 INTRODUCTION

1.1 Purpose and Need for Continued Action

Over forty years ago, the United States Congress enacted the SDWA. Regulations promulgated
pursuant to the SDWA impose specific requirements on the levels of contaminants (including
uranium) that may be present in drinking water sources used for public consumption. In 1990,
the United States Environmental Protection Agency (EPA) promulgated a proposed rule
mandating that the levels of uranium in drinking water sources (i.e., maximum contaminant
levels or “MCLs”) be limited to 20 micrograms/liter (ug/L) or 20 parts per billion (ppb). In
2000, EPA promulgated a final uranium MCL of 30 ug/L or 30 ppb and imposed strict deadlines
for compliance.

In response to this promulgated MCL or other established cleanup limits , WRT desires to
continue to license an innovative uranium water treatment program, as is described in this ER,
and the license renewal application, for removing uranium from Client drinking water or other .
contaminated water sources, storing uranium residuals in a self-contained Uranium Removal
System, and dispositioning of such uranium residuals in AEA-licensed facilities to assure safe
and secure final disposition thereof. As described in this ER, final disposition of uranium
residuals will either be as a waste or as'an equivalent feed for processing at AEA-licensed
uranium recovery facrhtles for introduction into the COmmer01a1 nuclear fuel cycle as
“yellowcake.” : '

The WRT uranium water treatment program will provide Clients with the capability to safely
and cost-efficiently remove uranium from drinking water or other contaminated water sources in
compliance with the SDWA uranium MCL or other established cleanup limits without the need
to procure relevant radioactive materials handling expertise and to permanently remove such
uranium from their respective environments instead of releasing it without meaningful controls
(e.g., backwashing to sanitary sewers or, otherwise, to the environment).

1.1.1 The Continued Action

WRT has designed a comprehensive uranium water treatment program to remove, uranium from
Client drinking water or other contaminated water sources to assist them in their efforts to
comply with relevant provisions of SDWA or other established cleanup limits. Using the
Uranium Removal System, WRT will provide relevant Clients with the ability to remove
uranium from their drinking water or other contaminated water sources, to safely contain
uranium residuals using proven technology and equipment, and to dispose of such uranium
residuals at properly licensed facilities, thereby constituting the first commercially available and
properly licensed “cradle-to-grave” service for uranium water treatment. WRT’s systems also
potentially may provide the commercial nuclear fuel cycle with additional sources of uranium by
processing uranium residuals from WRT’s uranium water treatment systems as equivalent feed
materials to recover source material uranium.

1-1
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With respect to the treatment of drinking water sources, WRT’s uranium removal program
requires the installation and operation of water treatment equipment (Uranium Removal System)
in existing or newly constructed water treatment facilities where public drinking or other water
resources are affected by naturally occurring uranium. For drinking water, the System is
designed for Point of Entry (POE) treatment, prior to entering the municipal distribution system
to individual homes, and will typically be located at either an individual water well site or a
common treatment facility for multiple wells. If several wells are located close together, to
allow a connecting pipeline prior to entering the distribution system, one Uranium Removal
System can treat multiple wells. The size of a System will be proportional to and designed
specifically for the flow rate of the particular water well(s) or other water resource it will service.

With respect to the treatment of other contaminated water sources (non-drinking water), WRT’s
uranium removal program requires the installation and operation of water treatment equipment
(Uranium Removal System to be constructed, installed and operated so that the contaminated
water is treated appropriately to allow for discharge into the environment.

This ER presents design information and impact assessments for a range of Uranium Removal
Systems with flow rates from less than 100 gallons/minute (gpm) up to 3,000-gpm. The System
relies on conventional ion exchange technology as the uranium removal mechanism. Although
the system -conmiponents will vary in size with the size of a particular well, each WRT Uranium
Removal System will consist of two primary components:

o Treatment Vessel(s) - one or two treatment vessels per site, deperiding on the size of the
well(s) or other water resource and the configuration of the treatment/well house. These
vessels will hold the treatment media, and it 1s here that the uranium is removed from the
feed water.

e Jon Exchange Treatment Media — requlred at each site, a minimum of two stages of
synthetic, strong base anion-exchange resin.

The Uranium Removal System typically will be located in either a separate treatment
building/structure or in a separate treatment room attached to the Client’s existing well house
building or treatment building. After construction and installation, the system will be monitored
and operated by the Client’s WRT-trained Utility Operators on a day-to-day basis. When
removal of uranium residuals is required or in the case of any accidental releases of such
residuals, WRT System Specialists will take responsibility for and control of the removal of
uranium residuals from the treatment vessel(s), replacement of uranium removal resins,
packaging of the uranium residuals and "spent" treatment media, and arranging for transport of
the spent treatment media and uranium residuals to an appropriately licensed facility for final
disposition.

Since the uranium residuals concentrated in the Uranium Removal System at many Client water
treatment facilities likely will be in excess of 500 parts per million (ppm) or 0.05%, by weight,
the concentrated uranium will exceed NRC’s 10 CFR § 40.13 limit for unimportant quantities of
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source material, thereby being licensable source material. In addition, these Uranium Removal
Systems potentially may exceed NRC’s 10 CFR § 40.22 which requires specific licenses where
uranium concentrated will exceed 15.4 pounds of uranium at any one time or 154 pounds in a
calendar year.

Thus, WRT continues to seek an NRC performance-based, multi-site license to possess such
licensable uranium residuals and to facilitate the transfer of such residuals to appropriately
licensed facilities for final disposition. WRT currently has contractual relationships with
licensed facilities for the final disposition of uranium residuals prior to the transfer of such
materials from a given water treatment site(s). This “cradle-to-grave” process will provide
affected Clients with a water treatment option that complies with SDWA (or other established
cleanup criteria) and AEA requirements that adequately protect public health and safety and the
environment.

1.1.2 Benefits of the Continued Action

WRT will use its uranium water treatment systems to provide several different benefits to
Clients. First, such water systems seeking to comply with the SDWA uranium MCL will be able
to notify EPA or the relevant State-delegated authority that compliance has been effectuated by
the relevant compliance deadline. WRT’s water treatment program provides CWSs with proven
technology that will demonstrate that uranium levels in drinking water sources-will be compliant
with the SDWA uranium MCL. Similarly, for Clients who require treatment of their wastewater,
WRT’s water treatment program provides these Clients with a proven technology that will
demonstrate that uranium in their water sources will be compliant with established: cleanup
limits. :

. Second, unlike some other forms of water treatment where the treatment media is regenerated

on-site and radioactive residuals are “backwashed” from a water treatment facility and
discharged to Publicly Owned Treatment Works (POTWs) through sanitary sewers or otherwise
returned to the environment in an uncontrolled manner, WRT’s uranium water treatment
program involves the removal of uranium from drinking water and other contaminated water
sources and the final disposition of uranium residuals at appropriately licensed facilities. This
aspect of the WRT program will provide an additional level of protection for public health and
safety and the environment because uranium residuals w111 not be returned to the local
environment in any manner.

Third, final disposition of uranium residuals at NRC or Agreement State-licensed uranium
processing/recovery facilities can result in the recovery of a valuable energy source (i.e., uranium
oxide, “yellowcake””) which can be introduced into the nuclear fuel cycle for energy production.
Nationally, the potential uranium recovery from drinking water/other contaminated water

sources using WRT’s uranium water treatment systems could contribute significant quantities of
uranium to U.S. domestic production. Given that the current administration has endorsed the use
of nuclear power and the price of uranium has steadily increased due to impending shortages of
supply for commercial nuclear reactor facilities, the use of a uranium resource that must be
removed from drinking water sources pursuant to federal mandate (SDWA) or by other
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established cleanup limits and that will not require any substantial environmental impacts should,
if practicable, be pursued.

1.2 Applicable Regulatory Requirements, Permits, and Required Consultations

This ER has been prepared using the guidance outlined in NUREG-1748 entitled Environmental
Review Guidance for Licensing Actions Associated with NMSS Programs (NUREG-1748).
WRT’s uranium water treatment program at Client sites will be regulated under 10 CFR Part 40
requirements for the possession and transfer of uranium source material. The continued
licensing action that is the subject of this ER involves the concentration of uranium source
material in the self-contained treatment system, the possession of such licensable uranium source
material until the treatment media is fully loaded, and the removal and transfer of spent treatment
media to properly licensed facilities (all the proceeding activities under the WRT license). This
ER does not assess receipt and processing of uranium residuals at either NRC/Agreement State-
licensed uranium recovery fa0111t1es or disposal of such residuals at appropriately licensed
disposal facilities.

1.2.1 Regulation by the U.S. Nuclear Regulatory Commission (NRC).

In this license renewal application/ER,-WRT reco gnizes that at specific points in its uranium

- removal process, the collected uranium will be concentrated to levels that both meet the

definition of “‘source material”, and exceed thresholds for licensure (either a general license or a
specific source material license). Source'material is defined at 10 CFR § 40.4 as “(1) uranium or .

‘thorium, or any combination thereof; in any physical or chemical form, or (2) ores which contain

by weight 0.05 percent or more of uranium, thorium or any combination theréof.” The threshold
for licensable source material levels are set forth-at 10 CFR § 40.13, and it is also based on the
0.05-percent concentratlon used in the definition above:

" “Ariy person is exempt from the regulations in this part and from the
requirements for a license set forth in section-62 of the Act to the extent
that such person receives, possesses, uses, transfers or delivers source
material in any chemical mixture, compound, solution, or alloy in which
the source material is by weight less than one-twentieth of 1 percent
(0.05 percent) of the mixture, compound, solution or alloy.”

"~ 10 CFR 40.4

WRT’s smaller treatment systems, the smaller MCS and PES units (see Sections 2.3.2.3 and
2.3.2.5, respectively) in certain situations will be able to operate under the general license for
small quantities of source material, issued and in place by regulation per 10 CFR 40.22(a). The
larger treatment systems likely will concentrate uranium above the general-license limit, and will
operate under the multi-site specific license resulting from this renewal process.

By July 2014 the NRC had promulgated revisions to the general license provisions of 10 CFR
40.22(a) which, with a few exceptions, significantly reduced the amount of source material that
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could be possessed at a site at any point in time or be received/transferred annually, in a calendar
year, under the general license. Drinking water treatment was one of the exceptions that left
these amounts of source material essentially unchanged from those that applied at the time of
WRT’s initial license application. The allowed weights of uranium are slightly greater with the
revised rule, presumably because of the conversion from metric to U.S. units. The current limits
for the general license for drinking water treatment are presented in

10 CFR 40.22(a)(3):

(a) A general license is hereby issued authorizing commercial and industrial firms,
research, educational, and medical institutions; and Federal, State, and local government
agencies to receive, possess, use, and transfer uranium and thorium, in their natural
isotopic concentrations and in the form of depleted uranium, for research, development,
educational, commercial, or operational purposes in the following forms and quantities: .

... (3) No more than 7 kg (15.4) of uranium, removed during the treatment of drinking
water, at any one time. A person may not remove more than 70 kg (154 1b) or uranium °
from drinking water during a calendar year under this paragraph; or. . . '

10 CFR 40.22(a)(3)



WRT LICENSE SUC-1591 RENEWAL APPLICATION

2.0 ALTERNATIVES

2.1 No-Action Alternative

The no-action alternative encompasses maintaining the status quo water treatment activities at
existing Client/CWS water treatment facilities (i.e., no active uranium removal). Thus, the no-
action would result in, 1) the failure of affected public or private Client/CWS drinking water
providers to comply with the SDWA uranium MCL, or 2) the failure of other Clients/CWS
required to remediate their water source from complying with established cleanup limits, or 3)
the potential releases of uranium residuals to the environment, if for example, a conventional ion
exchange process was operating as part of the status quo. In this event, such Clients/CWS could
be subject to fines for noncompliance or other civil penalties to relevant regulatory authorities
and could result in potentially significant adverse impacts on public health and safety because, as
determined by EPA, levels of uranium in drinking water above the EPA standard or other
established cleanup limits represents a potential significant adverse risk to public health.

Denial of WRT’s license renewal request/application likely will result in attempts by
Clients/CWSs to comply with the SDWA uranium MCL or other established cleanup limits,
perhaps without the expertise, resources, and controls necessary to properly address handling and-
disposal of removed uranium. 'If such residuals are released in an uncontrolled manner into the
environrnent, the result could be the concentration of uranium at POTW facilities that

potentially, if not likely, could exceed NRC licensable source material levels in the sewage

.sludge produced and create unlicensed concentrations of uranium that could result in an

exceedance of discharge standards and a substantial adverse impact to public and occupational

health and safety. Where no sanitary sewer options are available, Clients/CWSs potentially

could release uranium residuals to surface waterways or soils, which also could result in
substantial adverse impacts to public health and safety and the environment.

2.2 Conventional Ion Exchange with On-Site Regeneration and Backwash to the
Sanitary Sewer .

The use of water treatment technologies for removal of uranium from Clients/CWSs that do not
provide a “cradle-to-grave” solution likely will involve on-site regeneration of treatment media
and “backwashing” of uranium residuals to POTWs through sanitary sewers or through other
transport mechanisms in an uncontrolled manner resulting from their normal operating
procedures. Such procedures, in part, may be designed to avoid reaching licensable source
material concentrations and quantities that would require a specific NRC license. While this
approach will result in the removal of uranium from drinking water or other contaminated water
sources, it also will result in the removed uranium being re-introduced into the environment in
POTW effluents to surface waters or through land application. WRT views this alternative as
undesirable as it could result in undue exposure to workers at POTWs or at other water treatment
facilities or to members of the public at large.
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Further, this option potentially may lead to generation and release of licensable source material
to the environment without the benefit of appropriate regulatory controls. The generation of
licensable concentrations of source material uranium could potentially occur both in the drinking
water treatment process or treating other contaminated water sources and at the POTW.

2.3  Details of the Applicant's Continued Action

Note: WRT’s current license was issued for drinking water treatment, specifically for
community water systems (CWS). The clear majority of WRT’s treatment system installations
continue to be for treating drinking water. A new aspect of this license renewal application,
however, is WRT requesting to expand the scope of its licensable work to include treating water
resources other than drinking water. Accordingly, this renewal application will describe the
equipment, operating parameters, operating environment, and impacts for both scenarios. The
terms “non drinking water” or “other water” will be used to refer to the water treatment
applications other than those specific to drinking water treatment.

In many areas throughout the United States, drinking water supplies, typically from groundwater,
contain naturally-occurring uranium. The uranium concentration for drinking water is limited to
30 ug U/L (ppb) by SDWA uranium MCL. Laboratory test work, field pilot tests, and full-scale -
operations using the WRT Uranium Removal System have demonstrated the ability to remove.
uranium from drinking water feed to below the SDWA uranium MCL. For other contaminated
water sources which contain naturally-occurring uranium or other forms of uranium, the same
ability to.remove uranium has been demonstrated

As discussed throughout this ER, there will be no significant potential impacts to public health
and safety or the environment from granting the renewed license. Therefore, the environmental
impacts associated with the continued action do not warrant denying the renewed license or
imposing any additional conditions or requirements.

2.3.1 Facilities and Equipment

While this license will allow WRT to perform licensed service activities on any applicable water
treatment system throughout the U.S, regardless of a system's manufacturer, WRT expects that
the majority of the treatment systems that it will service will be provided by WRT. Accordingly,
this section presents descriptions of and operating parameters for the range of WRT treatment
system types and sizes that WRT expects to install in the states' where uranium water treatment is
regulated by the NRC, i.e., the “non-Agreement States.” Presenting this information supports
WRT's approach for a multi-site license application where the NRC reviewer can assess the
complete range of expected treatment systems at one time. The design of other manufacturers'
treatment equipment, the associated activities of the collected radioactive material, and the form
of the uranium treatment residuals are expected to be materially similar to that of WRT's
treatment systems.
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2.3.2 Description of the WRT Uranium Removal Systems

This section presents a general description of the different types and configurations of WRT
Uranium Removal Systems and their layout within a typical community water treatment facility.
This description is intended to support WRT's performance-based, multi-site material license
application for all its uranium water treatment systems that will be operating in the non-
Agreement States throughout the U. S. For a drinking water application, the WRT treatment
system typically is a Point of Entry treatment system, where the raw water is treated before it
enters the utility’s drinking water distribution system. Normally there will be a treatment system
at each treatment site or at a common site where water from multiple wells can be efficiently
delivered to the treatment facility prior to introduction into the distribution system.

This section will describe the expected range of water treatment systems that could be
encountered in the non-Agreement States that potentially need treatment and the corresponding
Uranium Removal Systems that could be used for the treatment. The goal is to “bracket” the

. possible range of Systems to be able to develop an upper bound to the possible environmental,

health and safety impacts. This approach will allow NRC to evaluate the full range of treatment
systems expected to be seen in this multi-site license application. Design criteria and
information will be presented for various sizes of Uranium Removal Systems, based on various
water supply flow rates (e.g., 50, 200, 1,000, 1,500, and 3,000 gallons/minute (gpm).

With the master, multi-site license in place, when WRT contracts with a new Client for uranium
water treatment, site-specific information for the Client’s treatment system(s) willbe
“registered” via.submittal to the NRC and maintained by WRT in its corporate files for record
keeping purposes. The WRT SERP will verify that the treatment system(s) fall within the
“bracketed” conditions presented in this ER and the license renewal application, and the license
conditions as approved in the issued NRC license. Records of WRT’s registration and SERP
review process will be maintained for NRC or relevant Agreement State inspection.

2.3.2.1 System Components

WRT will use a WRT patented Uranium Removal System that relies on beds of treatment media
and ion-exchange technology to remove the radionuclides from the feed water. To provide a
level of redundancy, the overall system at a treatment site will typically contain two stages of
treatment media (Z-92® for uranium). As described below, the configuration for a Uranium
Removal System typically will be one (1) stage of treatment media in each of two (2) treatment
vessels. '

" Uranium-laden water is pumped through the treatment vessels, typically in an upflow direction,

but in certain situations, in a downflow direction. In the ion-exchange treatment mechanism, the
radionuclide ions in solution in the raw feed water are adsorbed onto the treatment media
particles.

All the Uranium Removal System components that contact treated drinking water, including the
physical equipment and the treatment media, will be certified to meet NSF/ANSI Standard 61 for
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drinking water system components. The treatment vessel is a pressure vessel designed to operate
at relatively low pressures (i.e., less than 100 psi).

The size of a uranium treatment vessel and the amount of (Z-92®) treatment media required is
determined, in part, by the following criteria:

The flow rate and overall utilization of the feed water;

The'uranium concentration in the raw feed water;

Height and/or room restrictiorrs in the particular treatment building;

The vessel is designed with enough media to allow for a relatively-long interval between

media exchanges, typically three (3) to five (5) years or longer for a Uranium Removal
System.

‘Each Uranium Removal System will consist of the following maj or components.

Treatment Vessel(s) — Typically two (2) treatment vessels per site, depending on the
flow rate of the well and the configuration of the treatment/well house. These two

. vessels will be connected in series; the total treated flow will pass through both vessels.

These treatment vessels will hold the treatment media where the uranium is removed
from the feed water. For smaller wells, up to 200- to 250-gpm flow rates, these vessels
will be standard-pre engineered units, constructed of fiberglass-reinforced plastlc (FRP).

" These vessels are small enough to be part of a pre-fabricated, skid-mounted, treatment

system that can be delivered to the treatment site as a complete unit.

V.es_sels for larger systems will be designed and custom-fabricated for a specific site and
will be constructed of stainless steel (SS) or epoxy-coated carbon steel (ECS). These
vessels will include flow distribution plates or pipe works, screens, and check valves to
ensure that the treatment media is safely contained in the treatment vessel.

Ion Exchange Treatment Media — The Z-92® Uranium Removal Media is a sand-sized
synthetic resin media. Once again, the amount of media required at a treatment site is
dependent on the flow rate/size of a particular well or remediation flow of other water
source, and the contaminant concentration in the water supply. Typically, a single
uranium treatment system will have two stages of treatment media. Occasionally,
particularly in the case of a water supply with an exceptionally-high contaminant
concentration in the feed water, the properly-sized and designed treatment system could
have a third treatment vessel to have enough additional treatment media to operate
properly. This additional media could be required to have either a longer contact time
with the water to remove the higher concentration of contaminants and/or a reasonable
time period between spent media exchanges.

External Safety Screen or Filter — In addition to the screens internal to the treatment
vessels, the Systems will include external safety screens or filters, downstream of the
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treatment vessels, as a secondary control measure to prevent a possible release of
treatment media.

¢ Control Valves. Instrumentation, and Control Panel — Typically the Uranium
Removal System will include valves and check valves to eliminate surges through the
System and allow for temporary bypass of the Systems, pressure and differential-pressure
indicators, and flow meters for monitoring and controlling the System.

o Pretreatment Filter or Screen (Optional) — Some water/treatment wells may produce
small amounts of sands and silts that need to be removed from drinking water regardless
if the water is also treated to remove uranium. This equipment is separate from the
Uranium Removal System and may or may not be provided along with the WRT
treatment system. This filter always will be located upstream of the treatment vessel(s),

-and the solids removed by this filter will not be radioactive.

WRT will ensure that all Uranium Removal System equipment will be installed properly
prior to the commencement of license activities. After the commencement of licensed

. activities WRT will ensure that no alterations/modifications are made to the components of
the Uranium Removal System that do or potentially may contain licensed material unless
approved by the SERP, NRC, or relevant Agreement State as required.

2.3.2.2 Range of Treatment Vessels
As described in this section, WRT has three basic configurations for its water treatment systems,

The configuration that is used is generally tied to the size (flow rate) of the water system being . -
treated. ‘

e Modular Component System (MCS) — Small to medium capacity water wells, from less than

100-gpm up to about 200-gpm flow rates can be treated with a pre-engineering, pre- 4
fabricated, skid-mounted system that can be delivered to the treatment site as a complete unit.

e Field Erected System — Larger water weélls, from about 500-gpm up to about 1,500-gpm flow
rate for a single treatment “train”, and as envisioned in this renewal application, up to about
3,000-gpm flow rate for two (2) treatment systems or trains connected in parallel. This
would be a custom system designed for the subject treatment site. The treatment vessels
would be fabricated offsite, and would be either epoxy-coated steel or stainless steel. The
overall system, treatment vessels, piping, and ancillary components would be field-erected on
site.

e Portable Exchange System (PES) — Again for smaller water wells, up to about 50- to 60-gpm
flow rates, WRT has developed a modular system that's a very cost effective solution for the
smaller Client. A PES unit would be an alternative to using a skid-mounted MCS system.

Table 2-1 presents the expected range of uranium treatment system sizes and the associated
quantities of treatment media. A system’s size is proportional to the well flow rate, and
secondarily to the uranium concentration in the raw feed water. In Table 2-1 the media amounts
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are shown for both a single stage of media and the total amount at a particular treatment site.

The uranium treatment systems expected to operate in the non-Agreement States are estimated to
range from less than 50 gpm up to approximately 1,500 gpm. Note: While the range of
treatment systems analyzed in this ER is the same as that in the original license application (see
below), because of changes in WRT’s design criteria, the quantities of treatment media presented
for each system configuration in Table 2-1 are greater than those presented in the original
application.

Starting with Table 2-1 and continuing throughout this document, the following five (5)
treatment system configurations are used as example systems to characterize the operating
parameters, radiologic aspects (activity concentrations and quantities), and impacts from the
range of treatment systems that could be operated. Note: This is the same range of treatment
flow rates that was presented in the original license application.

e 50-gpm Portable Exchange System (PES)
e 200-gpm, skid-mounted Modular Component System (MCS)
.o 1,000-gpm Field Erected System
o 1,500-gpm Field Erected System, the largest single-system treatment unit
* 3,000-gpm Field Erected System. Applications for this 1arge -capacity treatment could
include a drinking water source from a water table aquifer, or remediation of a
contaminated mine pool or groundwater plume. This treatment could be accomplished
by using two, 1,500-gpm treatment units connected in parallel.

2.3.2.3 Modular Component Systems (MCS)

F 6r small to medium flow rates. MCS units, usmg. standard, pre-engineered fiberglass-
reinforced (FRP) treatment vessels can be used for well flow rates from less than 100 gpm up to

‘about 200 gpm for a single-train system. Each of these small vessels will hold one stage of

treatment media. Most regulatory agencies require some level of redundancy in a system's
treatment approach, and this approach is used in WRT’s Uranium Removal Systems. There will
be a minimum of two (2) stages of media with each treatment system. MCS ‘units typically will

_have two, single-stage vessels per unit and the treatment components will be skid mounted. The

entire unit will be fabricated and assembled off51te and shipped to the treatment site as several
major component pieces.

Treatment for flow rates greater than 200 gpm can be accomplished with MCS units by breaking
up the total flow by connecting and operating several individual MCS units (“trains”) in parallel.
WRT is currently providing uranium treatment for over 700 gpm of total flow at both Desert Hot
Springs CA and Morongo Valley CA, using three (3) individual MCS units connected in parallel,
using common inlet and discharge headers. WRT is also providing similar parallel-treatment
configurations with MCS units at several of its radium treatment installations in Agreement
States.
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Plan and elevation views of a WRT uranium MCS are presented in Figure 2-1. Photos of an
installed Small System are presented in Figure 2-2.

2.3.2.4 Field Erected Systems

Large Uranium Removal Systems, for flow rates generally up to a maximum of 1,500 gpm for a
single system, will have engineered vessels, designed and fabricated specifically for a particular
well site. Treatment vessels, holding only a single stage of media, will be fabricated offsite.
Treatment vessel diameters will range from Components of the large systems will be delivered
to the treatment site as individual pieces of equipment, and the complete system will be field-
erected on site.

Plan and elevation drawings showing the general arrangement of a large field-erected WRT
treatment system, typical for flow rates of 500 to 1,500 gpm, are presented in Figure 2-3. A
photo of a.500-gpm, two-vessel system is presented in Figure 2-4.

- Variations in Large System Arrangements — For applications with flow rates greater than 1,500
gpm, WRT could use multiple systems connected through c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>