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JUSTICE JAMES: This matter stems from the administrative law court's (ALC)
decision to uphold the South Carolina Department of Health and Environmental
Control's (DHEC) renewal of the license under which Chem-Nuclear Systems, LLC
(Chem-Nuclear) operates a disposal facility for low-level radioactive waste. Sierra
Club appealed the ALC's decision, and the court of appeals affirmed the ALC as to
all issues, except as to four subsections of the regulation governing DHEC's issuance
and renewal of such licenses. Sierra Clubv. S.C. Dep't of Health & Envtl. Control,
414 S.C. 581, 779 S.E.2d 805 (Ct. App. 2015). We granted Chem-Nuclear's petition
for a writ of certiorari to review the court of appeals' decision. Although DHEC did
not file a petition for a writ of certiorari, DHEC submitted a respondent's brief in the
matter agreeing with Chem-Nuclear's arguments and expanding on certain issues
raised by Chem-Nuclear. We affirm as modified in part and reverse in part the court
of appeals We remand this matter to DHEC for further proceedings consistent with
this opinion.

I. FACTUAL AND PROCEDURAL BACKGROUND!

Chem-Nuclear operates a low-level radioactive waste disposal facility in
Barnwell County, South Carolina. The facility is located on approximately 235 acres
of property owned by the State and leased to Chem-Nuclear. Chem-Nuclear began
its disposal operations in 1971 and has been the sole operator of the Barnwell facility
since. Chem-Nuclear's license and operations are overseen by DHEC. Throughout
the years, Chem-Nuclear's operating license has been amended and renewed
multiple times. The numerous amendments reflect improvements made in the
disposal methods and operations of the facility. Early disposal practices, although
acceptable at the time, were less than ideal, and Chem-Nuclear and DHEC have since
been working together to improve disposal practices.

In 2000, the General Assembly enacted the Atlantic Interstate Low-Level
Radioactive Waste Compact Implementation Act (the Compact Act). See S.C. Code
Ann. §§ 48-46-10 to -90 (2008 & Supp. 2018). Through this-legislation, South

! Our recitation of the facts is limited to the ALC's factual findings in its 2005 order.



Carolina joined the Atlantic Low-Level Radioactive Waste Compact (the Compact)
with Connecticut and New Jersey. See § 48-46-30(3). The Barnwell facility was
designated the regional waste disposal facility of low-level radioactive waste for the
Compact. See § 48-46-40. The Compact Act mandated decreasing limits for the
amount of waste to be disposed of at the Barnwell facility from 2001-2008. See §
48-46-40(A)(6)(a). After fiscal year 2008, the Barnwell facility could not accept
any out-of-Compact waste, and the amount of waste that has been since disposed at
the facility has been substantially reduced. See id. ' '

A. Summary of Chem-Nuclear's Low-Level Radioactive Waste Dispoéal
Practices ‘

Chem-Nuclear disposes low-level radioactive waste at the facility using a
method described as "enhanced shallow land burial with engineered barriers."
Engineered barriers are man-made structures designed to improve the facility's
ability to meet certain objectives. The primary engineered barriers implemented by
Chem-Nuclear include disposal trenches, disposal vaults, and enhanced caps.

Waste is shipped from outside sources into Chem-Nuclear's facility in
disposal containers. Depending upon the type of shipment and waste classification,
the transport vehicle will be directed to either the Cask Maintenance Building for
further inspection or to the appropriate trench for disposal. At the appropriate trench,
containers are unloaded and placed into concrete disposal vaults. Chem-Nuclear
continues to inspect the containers as they are unloaded and placed into the vaults.
Larger components—including steam generators and pressurizers—need not be
stored in concrete vaults and are disposed of directly into a trench following DHEC's
approval. - '

Chem-Nuclear uses three engineered trench designs to separate waste by dose
rates external to the waste packages. Bach trench design has a drainage system to
assist in the monitoring of water infiltration entering the trench. The bottoms of the
trenches are lined with clay sand or sandy clay that is designed to be permeable to
allow liquids to infiltrate the soil below the trenches. None of the trench designs at
the facility have an impermeable liner or a leachate collection system.? Chem-
Nuclear implements a surface water management plan to manage precipitation

2 Leachaté is defined as "any liquid, including any suspended or dissolved
components in the liquid, that has percolated through or drained from the
[radioactive] material." 10 C.F.R. Pt. 40, App. A (2018).



collected in its trenches, which consists of pumping water into either adjacent
trenches or a lined pond.

The concrete disposal vaults provide structural stability. By design, the
concrete vaults are not sealed against water intrusion. The floors of the vaults have
holes to permit water to drain from the vaults into the trench, and the lids of the
vaults are not grouted or otherwise sealed to keep water from entering the vault. In
the past, the holes in the floor of the vaults have allowed water that has collected in
the trenches to rise up into the vault. : .

Disposal Vaults and trenches are "active" when they are in the process of being
filled. Vaults are active until they are filled to capacity with disposal containers;
trenches are active until they are filled to capacity with vaults and other large
components When a vault becomes full, Chem-Nuclear covers the vault with

"general cover soils and an initial clay cap," reducing the infiltration of surface water
into the trench. When a trench becomes full, Chem-Nuclear installs a multi- layer
enhanced cap over the "inactive" trench; the enhanced cap consists of an initial clay
cap, polyethylene and bentonite, a sand drain layer, and general soil materials for
vegetation growth. When Chem-Nuclear is filling a vault, the active vault has no
cover or roof, permitting rain to fall directly into the vault during the loading period.
The Barnwell facility receives an average of forty-seven inches of rain annually.
The enhanced cap is not installed until a trench is completely filled—a process that
can sometimes take almost two years. DHEC inspections have revealed rainwater
collecting in the open trenches. Water that comes in contact with the disposed
materials eventually percolates into the soil and drives the groundwater movement
that carries radioactive materials, such as tritium, out of the facility.

Chem-Nuclear first discovered tritium in its trenches in 1974. Tritium is a
radioactive isotope of hydrogen and is contained in the low-level radioactive waste
disposed of at the Barnwell facility. Hydrogen is a key element in water, and tritium
exchanges with hydrogen in water—causing this radioactive isotope to migrate with
water and groundwater. Tritium is driven into the groundwater by precipitation
falling in and on the disposed materials. DHEC and Chem-Nuclear have been
working together to reduce the amount of tritium migrating into the groundwater at
the facility. Tritium migration from the trenches is referred to as the "tritium plume."

Chem-Nuclear has installed an extensive system of groundwater monitoring
wells in and around the disposal areas at the facility. The groundwater from the
facility rises to the surface and enters an above-ground stream known as Mary's
Branch Creek. This stream is located outside the boundary of the property owned



by the State and is on property owned and controlled by Chem-Nuclear. Chem-
- Nuclear has taken steps to protect the public from exposure to radiation at Mary's
Branch Creek. For example, the general public is restricted from access to the waters
of Mary's Branch Creek—the area is secured by a fence and is heavily vegetated.
Chem-Nuclear regularly samples and tests the waters of Mary's Branch Creek.

Because Mary's Branch Creek is the first point where a hypothetical member
of the public could receive a dose of radiation, DHEC has approved this point as
Chem-Nuclear's regulatory compliance point. Although high concentrations of
tritium have been discovered in groundwater samples elsewhere on Chem-Nuclear's
property, samples taken at the compliance point have been well-below the regulatory
limit for exposure. After comparing data regarding tritium levels to rainfall data as
gauged by water level tables, it appears tritium concentrations may fluctuate with
the amount of rainfall and may not necessarily vary as a result of new storage
methods at the facility. : '

- B. Current Controversy

Chem-Nuclear's facility is licensed and overseen by DHEC pursuant to South
Carolina's status as an "Agreement State" with the Nuclear Regulatory Commission -
(NRC) under the United States Atomic Energy Act of 1954. See 42 U.S.C. § 2021
(2005). South Carolina became an Agreement State in 1969 after enacting the
Atomic Energy and Radiation Control Act and promulgating the necessary
regulations governing the disposal and handling of radioactive waste. 'See S.C. Code
Ann. §§ 13-7-10 to -100 (2017); S.C. Code Ann. Regs. 61-63 (2011 & Supp. 2018).
In designing, building, and operating the facility, Chem-Nuclear is required to
comply with these regulations. The breadth and complexity of the applicable
regulations are a given because of the nature of the materials being permanently
disposed into the ground at the Barnwell facility.

In 2000, Chem-Nuclear timely submitted its application for the renewal of its
operating license to DHEC. After reviewing Chem-Nuclear's application, DHEC
imposed additional requirements on Chem-Nuclear outside of the regulations. These
requirements included a comprehensive assessment of site performance (the
Environmental Radiological Performance Verification (ERPV)) and a review of
Chem-Nuclear's methodologies and conclusions in a predictive site assessment by a
"Blue Ribbon" panel of experts appointed by DHEC. Following public hearing and
comment, DHEC renewed Chem-Nuclear's license in 2004.



Sierra Club requested a contested case hearing before the ALC to challenge
the renewal. Sierra Club argued Chem-Nuclear's current practices for waste disposal
at the Barnwell facility did not meet the regulatory requirements. Specifically, Sierra
Club contended Chem-Nuclear's current disposal methods did not adequately
prevent the migration of radioactive particles from the site into the groundwater and
other waters surrounding the property. DHEC and Chem-Nuclear malntamed the
disposal methods were sufficient under the regulatory requirements.

In 2005, the ALC afﬁrmed DHEC's decision to renew Chem-Nuclear's
license, concluding Sierra Club did not present sufficient evidence to warrant
reversal of DHEC's renewal of the operating license. However, the ALC found
Sierra Club raised legitimate issues and presented evidence suggesting additional
studies were needed to investigate the scientific and economic feasibility of
employing or implementing designs and operational procedures at the facility that
would: (1) shelter the disposal trenches from rainfall and prevent rainfall from
entering the trenches; (2) provide temporary dry storage facilities for the storage of
waste received during wet conditions; and (3) provide for sealing and grouting the
concrete disposal vaults to prevent the intrusion of water to the maximum extent
feasible. In order to address these concerns, the ALC ordered Chem-Nuclear to
conduct the above-mentioned studies and submit the results to DHEC within 180
days.?

Sierra Club appealed, and the court of appeals affirmed in part and remanded
in part. Sierra Club v. S.C. Dep't of Health & Envtl. Control, 387 S.C. 424, 693
S.E.2d 13 (Ct. App. 2010), cert. denied, S.C. Sup. Ct. Order dated July 21, 2011,
~ (hereinafter, Chem-Nuclear I). The court of appeals affirmed the ALC's ﬁndmgs
related to section 7.18 and subsections 7.10.1 through 7.10.4 of Regulation 61-63.
Id. at 439, 693 S.E.2d at 20-21. However, the court of appeals held a remand was
appropriate because the ALC failed to consider whether Chem-Nuclear's disposal
practices were in compliance with sections 7.11, 7.23.6, and 7. 10.5 through 7.10.10
of Regulation 61-63. Id. at 439, 693 S.E.2d at 20. Relevant to the matter before us,
the court of appeals found section 7.11 "imposes additional compliance requirements

? Noting the "undeniable rainfall problem," the ALC explained Chem-Nuclear had
previously considered conceptual designs to keep rainfall out of the trenches, but
Chem-Nuclear never submitted a report to DHEC—-desplte DHEC's request for a
report in 2001.



for Chem-Nuclear such that the balancing test of ALARA™ would not be sufficient
to address whether Chem-Nuclear is in compliance with section 7.11." Id. at 435,
693 S.E.2d at 19. Importantly, in remanding the matter, the court of appeals
instructed the ALC to apply the factual findings set forth in the ALC's 2005 order
when addressing these unaddressed sections of Regulation 61-63. Id. at 439, 693
S.E.2d at 20. In effect, this requirement eliminated the ALC's ability to consider not
only the study it mandated in its 2005 order, which Chem-Nuclear states it prepared
and presented to DHEC, but also any improvements that have been made to the
facility since the 2005 order. '

Upon remand in 2012, the ALC applied the factual findings from its 2005
order and issued a new order affirming DHEC's conclusion that Chem-Nuclear
complied with the relevant sections of the regulation. Sierra Club appealed the
ALC's 2012 remand order, and the court of appeals affirmed in part® and reversed in
part, finding Chem-Nuclear had not complied with the following four subsections of
Regulation 61-63: 7.11.11.1, 7.11.11.2, 7.11.11.4, and 7.10.7. Sierra Club v. S.C.
Dep't of Health & Envtl. Control, 414 S.C. 581, 779 S.E.2d 805 (Ct. App. 2015)
(hereinafter, Chem-Nuclear II). The court of appeals acknowledged the difficulty
the restricted record imposed by Chem-Nuclear I had on Chem-Nuclear's ability to
demonstrate recent compliance with certain regulations. Id. at 622, 779 S.E.2d at
826. The court of appeals provided that on remand, "DHEC shall consider all
available information as to whether Chem-Nuclear has complied with the
regulations." Id. We granted Chem-Nuclear's petition for a writ of certiorari to-
address several issues regarding the court of appeals' decision.

4 ALARA is an acronym for "as low as is reasonably achievable" and, as used in the

regulation governing radioactive materials, means "making every reasonable effort

to maintain exposures to radiation as far below the dose limits [provided by

regulation] . . . as is practical." S.C. Code Ann. Regs. 61-63 § 3.2.6 (2011). The
ALARA standard takes into account the "state of technology, the economics of

improvements in relation to state of technology, the economics of improvements in

relation to benefits to the public health and safety, and other societal and

socioeconomic considerations, and in relation to utilization of nuclear energy and

licensed materials in the public interest." Id.

5 The court of appeals affirmed the ALC as to Chem-Nuclear's compliance with other
subsections of Regulation 61-63. None of the parties challenge this portion of the
court of appeals' decision.



II. STANDARD OF REVIEW

When the court of appeals remanded the matter to the ALC in Chem-Nuclear
I, the court of appeals instructed the ALC to apply the ALC's factual findings from
the ALC's 2005 order to applicable sections of the regulation. Therefore, we accept
the factual findings in the ALC's 2005 order. We review the ALC's 2012 order after
- remand under the standard of review provided in subsection 1-23-610(B)(d) of the
South Carolina Code (Supp. 2018), and may reverse only if the ALC's decision
constituted an error of law. See § 1-23-610(B)(d) (providing an appellate court may
reverse the ALC's decision when it is affected by an error of law); S.C. Dep't of
Revenue v. Blue Moon of Newberry, Inc., 397 S.C. 256, 260, 725 S.E.2d 480, 483
(2012) ("The construction of a regulation is a question of law to be determined by
the court. We will correct the decision of the ALC if it is affected by an error of law,
and questions of law are reviewed de novo." (internal quotation marks and citations
omitted)). :

1. DISCUSSION
A. Chem-Nuclear's Compliance with Part VII of Regulation 61-63

In designing, building, and operating its Barnwell facility, Chem-Nuclear
must adhere to all procedural requirements, performance objectives, and technical
requirements found in Part VII of Regulation 61-63. Part VII, entitled "Licensing
Requirements for Land Disposal of Radioactive Waste," sets forth the "procedures,
criteria, and terms and conditions upon which [DHEC] issues licenses for the land
disposal of wastes received from other persons." S.C. Code Ann. Regs. 61-63 §
7.1.1(2011). "The requirements of this part are in addition to, and not in substitution
for, other applicable requirements of these regulations." Id. Part VII "establishes
procedural requirements and performance objectives applicable to any method of
land disposal. .It [also] establishes specific technical requirements for near-surface
disposal of radioactive waste which involves disposal in the uppermost portion of
the earth." S.C. Code Ann. Regs. 61-63 § 7.1 3 (2011).

Of course, Chem-Nuclear's appeal to this Court focuses on the court of
appeals' conclusion that it was not in compliance with certain technical requirements
enumerated in Part VII. In pertinent part, subsection 7.11.11 of the South Carolina
Code of State Regulations (2011) provides:

The disposal units and the incorporated engineered
barriers shall be designed and constructed to meet the
following objectives:



7.11.11.1  to minimize the migration of water
onto the disposal units.

7.11.11.2  to minimize the migration of waste or
waste contaminated water out of the disposal units.

7.11.11.4  temporary collection and retention of
water and other liquids for a time sufficient to allow
for the detection and removal or other remedial
measures without the contamination of groundwater
or the surrounding soil.

Subsection 7.10.7 requires DHEC to find Chem-Nuclear "provides reasonable
assurance that the applicable technical requirements of [Part VII] will be met." S.C.
Code Ann. Regs. 61-63 § 7.10.7 (2011). The court of appeals concluded Chem-
Nuclear's compliance with subsection 7.11.11 as a whole could not be measured
solely by results and that consideration must be given as to "whether Chem-Nuclear
took any actions to meet the technical requirements imposed by these subsections,
and if so, the sufficiency of Chem-Nuclear's actions." Chem-Nuclear II, 414 S.C. at
600, 779 S.E.2d at 815.

As to subsection 7.11.11.1, the court of appeals found Chem-Nuclear had not
satisfied the technical requirement of designing and constructing its disposal units
and engineered barriers "to minimize the migration of water onto the disposal units."
Id at 606,779 S.E.2d at 818. Regulation 61-63 does not define "minimize." In their
joint brief to the court of appeals, Chem-Nuclear and DHEC presented a definition
of minimize: "to reduce to the smallest possible amount, extent, size, or degree."
The court of appeals accepted this definition, as do we. The court of appeals
interpreted the "migration of water" to include both surface water and rainfall. Id.
at 601, 779 S.E.2d at 815. During oral argument at the court of appeals, DHEC
conceded this point. The court of appeals found the record demonstrated Chem-
Nuclear had not taken any action "to prevent even one raindrop from migrating onto
one active vault or trench." Id. at 606, 779 S.E.2d at 818. The court of appeals also
found that "while initial clay caps and enhanced caps reduce the migration of water
onto inactive disposal units, there is no evidence and no finding by the ALC that
DHEC has required, or that Chem-Nuclear has taken, any action that would reduce
this migration to the smallest possible amount." /d. |

As to subsection 7.11.11.2, the court of appeals found Chem-Nuclear had not
satisfied the technical requirement of designing and constructing its disposal units



and engineered barriers "to minimize the migration of . . . waste contaminated water
out of the disposal units."® Id. at 610, 779 S.E.2d at 820. The court of appeals
acknowledged Chem-Nuclear had taken steps to reduce the migration of waste-
contaminated water out of disposal units; however, the court of appeals noted the
record failed to support a finding that Chem-Nuclear wholly complied with
subsection' 7.11.11.2. Id. The court of appeals based its holding on "(1) Chem-
Nuclear's failure to comply with subsection 7.11.11.1, and (2) there being no
evidence, and no finding, that Chem-Nuclear has taken action to 'minimize'—reduce
to the smallest amount possible—the migration of waste- contaminated water out of
disposal units." Id. at 610-11, 779 S.E.2d at 820.

As to subsection 7.11.11.4, the court of appeals similarly found
noncompliance. Id. at 613, 779 S.E.2d at 821-22. The court of appeals concluded
- this subsection requires Chem-Nuclear to: "(1) collect and retain water that migrates
onto the'disposal units, (2) test this water for radioactive waste material, (3) if such
waste material is discovered, engage in removal or remedial measures, and (4)
accomplish this without contaminating the groundwater or surrounding soil." Id. at
611,779 S.E.2d at 820. The court of appeals acknowledged Chem-Nuclear follows
a surface water management plan; however, the court of appeals found there was no
evidence in the record that Chem-Nuclear ever tested the water pumped from the
trenches for radioactive waste material. Id. The court of appeals noted the 2005
ALC order found there was no leachate collection system, and the court of appeals
explained such a system would allow Chem-Nuclear to satisfy all of the
requirements of subsection 7.11.11.4. Id. at 612-13, 779 S.E.2d at 821.

The court of appeals also found Chem-Nuclear had not complied with

subsection 7.10.7. Id. at 622, 779 S.E.2d at 826. Subsection 7.10.7 provides as a
~ condition for issuance of a license that the applicant provide "reasonable assurance
that the applicable technical requirements of [Part VII]" were met. This finding by
the court of appeals was based on its conclusion that Chem-Nuclear had not
demonstrated compliance with the "technical requirements" of subsections
7.11.11.1, 7.11.11.2, and 7. 11 11.4. Chem-Nuclear II, 414 S.C.-at 617, 779 S.E.2d
at 823.

1. Subsection 7.10.7

6 The court of appeals agreed with the ALC's determination that Chem-Nuclear
minimized the migration of radioactive waste-forms out of the dlsposal units. Id. at
607, 779 S.E.2d at 818.




Again, subsection 7.10.7 provides as a condition for issuance of a license that
the applicant provide '"reasonable assurance that the applicable technical
requirements of [Part VII]" were met. Chem-Nuclear argues the court of appeals
incorrectly concluded section 7.11 sets forth mandatory "technical requirements" for
compliance. =~ Chem-Nuclear claims this conclusion alters Chem-Nuclear I's
designation of section 7.11's requirements as "compliance requirements." Chem-
Nuclear argues, "In concluding [section] 7.11 imposed 'technical requirements'
instead of just 'compliance requirements,' the [clourt of [a]ppeals determined these
'newly discovered' requirements necessitated specific action by Chem-Nuclear."

We affirm the court of appeals' conclusion that subsections 7.11.11.1,
7.11.11.2, and 7.11.11.4 are in the category of "technical requirements" Chem-
Nuclear must satisfy as a condition of its license. However, we do not interpret the
court of appeals' decision to mandate any specific action Chem-Nuclear must take
in order to achieve compliance with the requirements of section 7.11. To the extent
the court of appeals' opinion can be interpreted to mandate certain specific actions
in this case, it is modified.

2. Subsection 7.11.11.4

We reverse the court of appeals' holding that Chem-Nuclear failed to comply
with subsection 7.11.11.4. Again, this subsection provides that all disposal units and
engineered barriers must be designed and constructed to allow for the "temporary
collection and retention of water and other liquids for a time sufficient to allow for
. the detection and removal or other remedial measures without the contamination of
groundwater or the surrounding soil." Our focus upon this subsection is directed to
the seemingly innocent use of the article "the" before the words "detection and
removal." The ALC concluded this subsection requires the disposal units and
engineered barriers to be designed and constructed to allow for the temporary
collection of water and other liquids so as to allow for the detection and removal of
water and other liquids. The court of appeals held the "plain language" of the
subsection requires disposal units and engineered barriers to be designed and
constructed so as to allow for the detection and removal of radioactive waste
material. The sentence structure of subsection 7.11.11.4 is hardly "plain" and is
awkward at best. That unclear wording necessarily begs the crucial question of
exactly what must be detected and removed. Again, the ALC concluded water and
other liquids must be detected and removed, but the court of appeals concluded
radioactive waste material must be detected and removed.




Subsection 7.11.11.4 contains no specific. reference to the detection and
removal of "radioactive waste material," nor does it contain any requirement that the
water and other liquids be tested at that point. The court of appeals erred in reading
those requirements into the subsection. North Carolina has adopted a very similar
set of technical requirements and performance objectives in its statutory scheme
addressing the storage of low-level radioactive waste. See N.C. Gen. Stat. § 104E-
25 (2017). Subsection 104E-25(f)(4) of the General Statutes of North Carolina is
North Carolina's corresponding section to our subsection 7.11.11.4. In pertinent
part, it provides that disposal units and engineered barriers must be designed and
constructed to allow for:

(4) Temporary collection and retention of water and other

liquids for a time sufficient to allow for their detection and

removal or other remedial measures without
- contamination of groundwater or surrounding soil.

§ 104E-25(f)(4) (emphasis added). This subsection is, with the exception of the use
of the word "their," essentially identical to our subsection 7.11.11.4.7 The North
Carolina scheme's use of the word "their" confirms the purpose of its subsection
104E-25(1)(4) is to allow for the collection and retention of water and other liquids
for a time sufficient to allow for the detection and removal of water and other liquids.
The ALC interpreted our subsection 7.11.11.4 in this manner, and we agree with this
interpretation. After so concluding, the ALC found that Chem-Nuclear employs a
surface water management plan to manage precipitation collected in trenches, and
water is pumped into adjacent trenches to ensure it does not come into contact with
waste or disposal units. The ALC also found the water may be pumped into an
adjacent lined pond. The ALC further found the trenches are designed to prevent
the flow of surface water from coming.into contact with waste. Thus, the ALC
concluded Chem-Nuclear has established the disposal units and engineered barriers
were designed and constructed in compliance with subsection 7.11.11.4. We agree
and therefore reverse the court of appeals' holding as to this subsection.

3. Subsections 7.11.11.1 and 7.11.11.2

We affirm the court of appeals' decision that Chem-Nuclear failed to comply
with subsections 7.11.11.1 and 7.11.11.2. We adopt the court of appeals' reasoning

7 Subsection 104E-25(f)(4) does not include the word "the" before the word
"contamination" and the word "surrounding." However, these omissions do not
affect the clarity of the subsection.




as to these two subsections. However, our affirmation of the-court of appeals on this
issue is not to be construed as a mandate that covers be erected over the disposal
units; during proceedings to take place on remand, DHEC shall take all admissible
evidence into account when addressing the question of compliance with these two
subsections.

Subsection 7.11.11.1 provides that disposal units and incorporated engineered
barriers must be designed and constructed to "minimize the migration of water onto
the disposal units." DHEC's counsel conceded during oral argument at the court of
appeals that the phrase "migration of water onto" disposal units includes rainfall.
However, before this Court, DHEC joins Chem-Nuclear's position that the phrase
"migration of water onto" does not include rainfall. We disagree with Chem-Nuclear
and DHEC's position that subsection 7.11.11.1's reference to the "migration of water
onto" includes only surface water and excludes rainfall. The regulation does not
define the phrase "migration of water onto." However, based on the plain meaning
of the words "water" and "onto," we find this phrase includes rainfall and other
precipitation. See Brown v. Bi-Lo, Inc., 354 S.C. 436, 440, 581 S.E.2d 836, 838
(2003) (providing "where . . . the plain language of the statute [or regulation] is
contrary to the agency's interpretation, the Court will reject the agency's
interpretation"). Water can indeed both migrate directly "onto" the disposal units
from the sky as precipitation and migrate into and onto the disposal units as surface
water once it hits the ground. '

Chem-Nuclear and DHEC argue the court of appeals improperly interpreted
the term "minimize" in subsections 7.11.11.1 and 7.11.11.2 to mean "prevent."®
Although we agree "minimize" does not mean "prevent," we do not agree with
Chem-Nuclear and DHEC that the court of appeals' opinion requires such
prevention. Nothing in the court of appeals' opinion requires the complete
elimination of the migration of water and waste-contaminated water onto or out of
the disposal units; in fact, the court of appeals stressed, "We do not believe our
opinion can be fairly read to require Chem-Nuclear to prevent all rainfall onto the
disposal units. . Rather, the opinion is written to the requirement in subsection
7 11.11.1 that Chem-Nuclear 'minimize' rainfall." Chem-Nuclear II, 414 S.C. at 606
n.14, 779 S.E.2d at 818 n.14. The court of appeals simply applied the definition of
"minimize" provided by Chem-Nuclear and DHEC in their joint brief before the |

8 Subsections 7.11.11.1 and 7.11.11.2 of the South Carolina regulation mandate
minimization; however, the corresponding North Carolina statutory provisions
mandate prevention. Compare S.C. Code Ann. Regs. 61-63 § 7.11.11.1-.2 (2011)
with N.C. Gen. Stat. § 104E-25(f)(1)-(2) (2017).



court of appeals—"to reduce to the smallest possible amount, extent, size, or
degree." Id. at 604, 779 S.E.2d at 816. We accept this definition and reiterate that
"minimize" does not mean "prevent."

4. ALARA

Chem-Nuclear also argues the court of appeals significantly enlarged its
original holding in Chem-Nuclear I, in which the court of appeals concluded section
7.11 "imposes additional compliance requirements for Chem-Nuclear such that the
balancing test of ALARA would not be sufficient to address whether Chem-Nuclear
is in compliance with section 7.11." Chem-Nuclear I, 387 S.C. at 435, 693 S.E.2d
at 19. Chem-Nuclear contends the court of appeals has abjectly rejected ALARA
considerations when it considered Chem-Nuclear's disposal operations. In Chem-
Nuclear II, when discussing the minimization requirement mandated in applicable
subsections of 7.11.11, the court of appeals found there was "no inherent
reasonableness or practicability consideration involved in analyzing Chem-Nuclear's
compliance." Chem-Nuclear II, 414 S.C. at 604 n.13, 779 S.E.2d at 816 n.13.
Additionally, the court of appeals stated, "In determining compliance with the
technical requirements of subsection 7.11.11.4, however, we consider the actions

“taken by Chem-Nuclear to comply, not the reasons why it decided not to implement
a certain measure based on its own ALARA analysis." Id. at 613 n.18, 779 S.E.2d
at 821 n.18. Perhaps, such language could be interpreted to eliminate an ALARA
analysis in determining what actions must be taken to comply with the technical
requirements of the regulation.

‘We therefore modify the court of appeals' opinion insofar as these statements
or any other such language in the opinion suggest ALARA is eliminated from an
- analysis of compliance with the technical requirements of the regulation. Although
compliance with ALARA alone is insufficient (as previously held by the court of
appeals in Chem-Nuclear I), we reject any interpretation by which ALARA is totally
divorced from the technical requirements. We repeat: when determining ‘what
approach(es) Chem-Nuclear must take to achieve compliance with any given
technical requirement, DHEC must take ALARA into account, but DHEC shall not
rely upon ALARA as the sole basis for compliance with the technical requirement.

Chem-Nuclear's desire for our review of the court of appeals' decision is partly
centered on the health and safety of its workers, and we understand this concern.
Indeed, subsection 7.20, entitled "Protection of Individuals During Operations,"
provides in pertinent part, "Every reasonable effort should be made to maintain
radiation exposures as low as is reasonably achievable." S.C. Code Ann. Regs. 61-



63 § 7.20 (2011):! However, theré is a parallel concern regarding the public's and the
environment's exposure to radioactive waste. Subsection 7.18, entitled "Protection
of the General Population from Releases of Radioactivity," provides in pertinent
part, "Reasonable effort should be made to maintain releases of radioactivity in
effluents to the general environment as low as is reasonably achievable." S.C. Code
Ann. Regs. 61-63 § 7.18 (2011). Therefore, when reviewing Chem-Nuclear's actions
to meet the requirements of the regulations, DHEC must review the technical
feasibility of certain actions, weigh the consequences of requiring such actions, and
evaluate such actions in the context of other applicable regulatory requirements for
environmental and worker safety. Such an approach would allow for DHEC's
consideration of ALARA in determining whether Chem-Nuclear has comphed with
the requirements of subsections 7.11.11.1 and 7.11.11.2.

Chem-Nuclear cannot rely upon its compliance with other result-based
portions of the regulations to excuse noncompliance with the requirements of
subsection 7.11.11. See S.C. Code Ann. Regs. 61-63 § 7.1.1 (2011) ("The
requirements of this part are in addition to, and not in- substitution for, other
applicable requirements of these regulations."). However, evidence that establishes
compliance with such result-based regulations may well be relevant to the issue of
compliance with the requirements of subsection 7.11.11. The technical requirements
in 7.11.11 must be read in conjunction with the performance objectives. The
requirements of 7.11.11 are indeed designed to help meet certain performance
objectives; however, the requirements in 7.11.11 are not to be ignored after
performance objectives are satisfied. If mere compliance with performance
objectives were sufficient to demonstrate compliance with other sections of the
regulations—such as these technical requirements—then these other sections of the
regulations would become unnecessary and superfluous. See Duvall v. S.C. Budget
& Control Bd., 377 S.C. 36, 42, 659 S.E.2d 125, 128 (2008) ("The Court must
presume the Legislature intended its statutes to accomphsh something and did not
intend a futile act."); State v. Sweat, 386 S.C. 339, 351, 688 S.E.2d 569, 575 (2010)
("A statute should be so construed that no word, clause, sentence, provision or part
shall be rendered surplusage, or superfluous." (quoting In re Decker, 322 S.C. 215,
219,471 S.E.2d 462, 463 (1995))).

B. Deference to DHEC

Chem-Nuclear and DHEC argue that the court of appeals erred by not giving
deference to DHEC's interpretations of the requirements under section 7.11 since
DHEC has the technical expertise to balance the different competing considerations
that the judiciary may lack. Both contend deference should have been given in



interpreting and applying the multiple, intertwined sections contained in Reghlation
61-63.

"[Tlhe Court generally gives deference to an administrative agency's
interpretation of an applicable statute or its own regulation." Brown, 354 S.C. at
440, 581 S.E.2d at 838. "If the statute or regulation is silent or ambiguous with
respect to the specific issue, the court then must give deference to the agency's -
interpretation of the statute or regulation, assuming the interpretation is worthy of
deference." Kiawah Dev Partners, Il v. S.C. Dep't of Health & Envtl. Control, 411
S.C. 16, 33, 766 S.E.2d 707, 717 (2014) (internal quotation marks and citations
omitted). "Nevertheless, where . . . the plain language of the statute [or regulation]
is contrary to the agency's interpretation, the Court will reject the agency's
interpretation." Brown, 354 S.C. at 440, 581 S.E.2d at 838. Therefore, in summary,
"We defer to an agency interpretation unless it is 'arbitrary, capricious, or manifestly
contrary to the statute [or regulation]." Kiawah, 411 S.C. at.34-35, 766 S.E.2d at
718 (quoting Chevron, U.S.A., Inc. v. Nat. Res. Def. Council, Inc., 467 U.S. 837, 844
(1984)). We believe we have given due deference to DHEC's 1nterpretat10n of the
applicable regulations.

On a more specific point, as noted above, at oral argument before the court of
appeals, DHEC conceded the phrase "migration of water onto" included rainfall.
Now, DHEC urges us to adopt Chem-Nuclear's interpretation that the phrase
includes only surface water. Certainly, we are not required to give deference to an
agency's interpretation of a regulation when that very interpretation has changed
within the same litigation. Whatever the case, we do not give deference to DHEC's
current interpretation, as it runs afoul of what we conclude is the clear meaning of
the phrase. |

C. Burden of Proof

Chem-Nuclear and DHEC argue the court of appeals improperly shifted the
burden of proof away from Sierra Club when concluding Chem-Nuclear was not in
compliance with DHEC's regulations. Chem-Nuclear and DHEC assert the court of
appeals shifted focus from whether Sierra Club demonstrated by a preponderance of
the evidence that Chem-Nuclear failed to comply with subsections 7.11.11.1,
7.11.11.2, 7.11.11.4, and 7.10.7, to whether Chem-Nuclear had demonstrated
compliance with the regulations. Chem-Nuclear and DHEC argue that by
demanding a demonstration of affirmative actions by Chem-Nuclear and DHEC to
show compliance with the court of appeals' interpretation of the regulations and in
presuming a lack of specific findings in the ALC's 2005 record demonstrates a




failure to comply with this interpretation, the burden is impermissibly shifted to
Chem-Nuclear and DHEC. We disagree.

The standard of proof in an administrative hearing of a contested case is by a
preponderance of the evidence. See S.C. Code Ann. § 1-23-600(A)(5) (Supp. 2018)
("Unless otherwise provided by statute, the standard of proof in a contested case is
by a preponderance of the evidence."). "In general, the party asserting the
affirmative issue in an adjudicatory administrative proceeding has the burden of
proof." DIRECTV, Inc. & Subsidiaries v. S.C. Dep't of Revenue, 421 S.C. 59, 78,
804 S.E.2d 633, 643 (Ct. App. 2017). Additionally, "the burden is on appellants to

prove convincingly that the agency's decision is unsupported by the evidence." |

Waters v. S.C. Land Res. Conservation Comm'n, 321 S.C. 219, 226, 467 S.E.2d 913,
917 (1996). S

Here, Sierra Club undoubtedly bore the burden of proof before the ALC
because it was challenging DHEC's decision to renew Chem-Nuclear's operating
license. Additionally, the burden remained with Sierra Club as it was the appellant
before the court of appeals. With that in mind, we find the burden of proof was not
improperly shifted from Sierra Club to Chem-Nuclear and DHEC during the court
of appeals' review of the ALC's 2012 order.

Importantly, in Chem-Nuclear I, the court of appeals explicitly constrained
the ALC from making any new findings of fact on remand. 387 S.C. at 438-39, 693
S.E.2d at 20. This Court denied Chem-Nuclear's petition for a writ of certiorari to
review the court of appeals' decision in Chem-Nuclear I. Therefore, on remand, the
ALC was required to apply the detailed findings of fact from its 2005 order and reach
new conclusions of law regarding the unaddressed regulatory provisions. The ALC's
2012 order concluded, "[Sierra Club] has failed to carry [its] burden, as this Court
finds and concludes that the factual findings in the 2005 Decision, when applied to
[the regulations] demonstrate that the Barnwell Facility is compliant with these
regulations and that the renewal of [Chem-Nuclear's license] was proper." In Chem-
Nuclear II, the court of appeals also recognized its confinement to the findings of
fact from the ALC's 2005 order and concluded the ALC erred in finding Chem-
Nuclear's compliance with certain regulations were supported by the evidence in the
record. 414 S.C. at 622, 779 S.E.2d at 826.

Before the ALC in 2005, Sierra Club presented evidence detailing the current
disposal methods implemented by Chem-Nuclear and presented evidence regarding
the issue of rainwater falling onto the disposal units. Sierra Club introduced
evidence that the active disposal units were specifically designed to allow water to



- flow into and out of them. Indeed, the ALC in 2005 recognized the "undeniable
rainfall problem" based on the evidence in the record and ordered Chem-Nuclear to
conduct further studies regarding ways to address the "legitimate issues" and
"evidence" presented by Sierra Club. ‘ ’

Although Sierra Club undoubtedly bore the burden of proving its case, Chem-
Nuclear nevertheless bore an.overarching burden to satisfy the regulatory
requirements necessary for Chem-Nuclear to earn its license. We do not read the
court of appeals' conclusion that there was no evidence to show Chem-Nuclear's
compliance with subsections 7.11.11.1 and 7.11.11.2 to be an impermissible shift in
the burden of proof. The court of appeals applied the facts established at the hearing
to the legal requirements set forth in the regulations and concluded substantial
evidence did not support the ALC's findings as to subsections 7.10.7, 7.11.11.1, and
7.11.11.2. :

D. Feasibility Report

Chem-Nuclear argues the court of appeals misapprehended or overlooked its
compliance with the ALC's directive in its 2005 order to conduct further studies to
address concerns regarding the reduction of contact between rainfall and waste.
Chem-Nuclear contends that while the court of appeals acknowledged the existence
of the report, it incorrectly concluded the report required it to take further affirmative
action. Chem-Nuclear asserts the report's findings demonstrate it conducted an
ALARA analysis and determined the benefits of certain proposed rainfall mitigation
designs did not outweigh the hazards to workers that would result if the designs were
implemented.

Through no fault of Chem-Nuclear, the details of the report's findings are not
part of the record on appeal. See Rule 210(h), SCACR ("[T]he appellate court will
not consider any fact which does not appear in the Record on Appeal."). Therefore,
this Court will not address the impact of these findings. Throughout the procedural
history of this case, Chem-Nuclear attempted—to no avail—to supplement the
record on appeal with the report. We acknowledge the report's findings may have
been helpful to Chem-Nuclear in making its compliance arguments; however, the
court of appeals' remand instructions in Chem-Nuclear I were specific and limiting,
and the remand instructions from the court of appeals in Chem-Nuclear IT will now
allow Chem-Nuclear to supplement the record before DHEC without any
limitations. We are aware Chem-Nuclear and DHEC have continued to refine and
improve disposal practices and have made. technological improvements at the
Barnwell facility since the ALC's 2005 factual findings. The record upon remand




- will be open, and Chem-Nuclear will be able to present evidence of actions it has

taken to address its compliance with 7.10.7, 7.11.11.1, and 7.11.11.2.

The ALC's 2012 order states Chem-Nuclear conducted the studies required by
the 2005 ALC order and that DHEC "concurred with the report's evaluation of the -
issues." In Chem-Nuclear II, the court of appeals expressed concern regarding
DHEC's failure to amend the requirements for issuance of Chem-Nuclear's license
following the ALC's instructions in its 2005 order for Chem-Nuclear to evaluate
these concerns and submit the report to DHEC. 414 S.C. at 621, 779 S.E.2d at §825.
The court of appeals noted "the fact that DHEC did not require Chem-Nuclear to
take any action or make any changes to its disposal practices casts doubt upon
. 'DHEC's decision to renew the license." Id. at 621,779 S.E.2d at 826. However, the
court of appeals stated "[t]he propriety of DHEC's decision to 'concur[] with the
report's evaluation of these issues' is not before this court, and we do not base our
holding on the merits of that decision." Id. at 621, 779 S.E.2d at 825 (alteration in
original) (emphasis added).

We likewise do not base our holding regarding Chem-Nuclear's compliance
with the applicable sections of the regulations on the fact that DHEC chose not to
amend the license requirements in light of the ALC's request for further studies in
its 2005 order. We agree with Chem-Nuclear that the ALC's 2005 order did not
mandate additional compliance requirements for Chem-Nuclear above and beyond
its duty to evaluate the ALC's concerns and submit its findings to DHEC.
Nevertheless, it was not reversible error for the court of appeals to comment on
DHEC's decision to choose not to amend Chem-Nuclear's license based upon the -
ALC's 2005 request for further evaluations to be conducted.

E. The Facility's Natural Physical Attributes

Chem-Nuclear contends the specific natural physical attributes of the
facility—groundwater pathways and travel time—clearly contribute positively to a
reduction in the radiation and ensure site performance and compliance. Therefore,
" Chem-Nuclear argues the court of appeals erred by not considering the facility's
natural physical attributes, analyzed under section 7.7, when concluding it was
noncompliant with subsections 7.11.11.1 and 7.11.11.2. We disagree.

Section 7.7, entitled "Technical Analyses," provides "[t]he specific technical
information shall also include the following analyses needed to demonstrate that the
performance objectives of this part will be met." S.C. Code Ann. Regs 61-63 § 7.7

(2011). Subsection 7.7.1 states:



' Pathways analyzed in demonstrating protection of the
general population from releases of radioactivity shall
include air, soil, groundwater, surface water, plant uptake,
and exhumation by burrowing animals. The analyses shall
clearly identify and differentiate between the roles
performed by the natural disposal site characteristics and
design features in isolating and segregating the wastes.
The analyses shall clearly demonstrate that there is
reasonable assurance that the exposures to humans from
the release of radioactivity will not exceed the limits set
forth in 7.18. :

S.C. Code Ann. Regs. 61-63 § 7.7.1 (2011).

The court of appeals did not err in failing to consider the natural attributes of
the facility when concluding Chem-Nuclear was noncompliant with subsections
7.11.11.1 and 7.11.11.2. Although the natural attributes of the facility may assist in
a demonstration that there is reasonable assurance the exposure to humans from the
release of radioactivity from the disposed waste will not exceed the regulatory limits,
it is not a factor that excuses noncompliance from the requirements of subsections
7.11.11.1 and 7.11.11.2. Importantly, the natural physical aspects of the facility are
only relevant affer water has been in contact with waste and has migrated out of the
disposal units. These aspects are irrelevant to the question of whether Chem-Nuclear
satisfied the provisions of 7.11.11.1 and 7.11.11.2, which require Chem-Nuclear to
minimize (1) the migration of water onto the disposal units and (2) the migration of
waste or waste-contaminated water out of the disposal units.

IV. CONCLUSION

We affirm the court of appeals' conclusion that Chem-Nuclear has not yet
demonstrated compliance with subsections 7.10.7, 7.11.11. 1, and 7.11.11.2.
However, we modify the court of appeals' opinion to the extent it can be read to (1)
mandate what specific actions must be taken in accomplishing the technical
requirements of Part VII and (2) completely i 1gn0re the concept of ALARA when
Chem-Nuclear takes direct action to satisfy the technical requirements of Part VII.
As we noted above, upon remand to DHEC, there will be no limitations to the record,
and- Chem-Nuclear will be free to introduce any additional actions-it has taken to
conform to the requirements of the regulations.. In the event of an appeal to the ALC,
the ALC may conduct its proceedings with no limitations from this Court on the




evidence it may consider. We reverse the court of appeals conclusion that Chem-
Nuclear is noncompliant with subsectlon 7.11.11.4.

AFFIRMED AS MODIFIED IN PART, REVERSED IN PART, and
REMANDED.

BEATTY, C.J., KITTREDGE, J., and Acting Justices Paul E. Short and D.
Garrison Hill, concur.
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FEW, C.J.: This is an appeal from the administrative law court (ALC), which
upheld the South Carolina Department of Health and Environmental Control's
(DHEC) decision to renew the license under which Chem-Nuclear Systems, LLC
operates a disposal facility for low-level radioactive waste. We affirm the ALC as
to all issues, except four subsections of the regulation governing DHEC's issuance
and renewal of such licenses. See 24A S.C. Code Ann. Regs. 61-63, pt. VII (1992
& Supp. 2010).

L. Procedural History

Chem-Nuclear operates a disposal facility for low-level radioactive waste in
Barnwell County (the "facility") pursuant to a license DHEC first issued in 1971.
Part VII of regulation 61-63—entitled "Licensing Requirements for Land Disposal
of Radioactive Wastes"—establishes "specific technical requirements" and
"performance objectives” "upon which [DHEC] issues licenses for the land
disposal of wastes." 24A S.C. Code Ann. Regs. 61-63 § 7.1.1, 7.1.3 (1992).
Before DHEC may renew Chem-Nuclear's license to operate the facility, it must
determine Chem-Nuclear designed, constructed, and operates the facility in
compliance with the requirements and objectives of part VII of regulation 61-63.
See generally § 7.1.

In 2000, Chem-Nuclear submitted an application to renew its license. After
holding a public hearing and accepting comments, DHEC issued a renewal license
to Chem-Nuclear in 2004. DHEC's decision to renew the license was challenged
on the basis that the disposal methods at the facility do not meet certain
requirements and objectives of part VII of the regulation. The ALC issued an
order affirming DHEC's decision to renew the license (the "2005 order"), and
found Chem-Nuclear complied with subsections 7.10.1 through 7.10.4 of South
Carolina Code Regulation 61-63 (1992 & Supp. 2010) and section 7.18 of South
Carolina Code Regulation 61-63 (1992). However, the ALC ordered Chem-
Nuclear to conduct further studies to address concerns "related to the potential for
groundwater contamination on and near the [facility]." In particular, the 2005
order stated these studies must "concern[] methods to reduce contact between
radioactive waste and rainfall and other water at its facility” and ordered Chem-
Nuclear to submit the results of the studies to DHEC within 180 days.

This court's opinion reviewing the findings of the 2005 order is reported at 387
S.C. 424, 693 S.E.2d 13 (Ct. App. 2010) (Chem-Nuclear I). We affirmed the
findings related to section 7.18 and subsections 7.10.1 through 7.10.4. 387 S.C. at
438, 693 S.E.2d at 20. However, we remanded the case to the ALC to apply its



factual findings from the 2005 order to determine whether Chem-Nuclear complied
with the following subsections of regulation 61-63: 7.11.1 through 7.11.12 (1992
& Supp. 2010), 7.23.6 (1992), and 7.10.5 through 7.10.10 (1992 & Supp. 2010).
387 S.C. at 435, 436, 438, 693 S.E.2d at 18-19, 20. '

On remand, the ALC issued an order affirming DHEC's conclusion that Chem-
Nuclear complied with these subsections (the "remand order"). In this appeal, we
review the findings in the remand order. After we filed our first opinion, Op. No.
5253 (S.C. Ct. App. filed July 30, 2014) (Shearouse Adv. Sh. No. 30 at 53), DHEC
and Chem-Nuclear petitioned for rehearing. We granted a stay of the relief
ordered in the first opinion on August 28, 2014, and we now grant both petitions
for rehearing. We withdraw our original opinion and substitute this opinion.

II.  Factual Findings in the 2005 Order

Following this court's instructions, the ALC considered on remand only the
findings from the 2005 order. In reviewing the remand order, therefore, we
likewise consider only the findings from the 2005 order. In this section of the
opinion, we recite those findings relevant to our review. Unless otherwise
indicated, all quotations in this section are from the 2005 order.

A. Overview of Chem-Nuclear's Disposal Practices

Chem-Nuclear disposes of waste at the facility using "enhanced shallow land burial
with engineered barriers." An engineered barrier is "a man-made structure or
device that is intended to improve the land disposal facility's ability to meet the
performance objectives" set out in part VII of regulation 61-63. 24A S.C. Code
Ann. Regs. 61-63 § 7.2.9 (Supp. 2010). The primary engineered barriers used by
Chem-Nuclear are disposal trenches, disposal vaults, and enhanced caps.

Initially, waste is shipped to the facility in a disposal container. See 24A S.C.
Code Ann. Regs. 61-63 § 3.2.30 (Supp. 2010) ("'Disposal container’ means a
container principally used to confine low-level radioactive waste during disposal
operations at a land disposal facility . . . [and] for some shipments, the disposal
container may be the transport package."). Depending on the type of waste,
disposal containers are also shipped to the facility inside a container called a cask.
When a shipment of waste arrives at the facility, it is directed to either the
appropriate trench for disposal or the Cask Maintenance Building, where Chem-
Nuclear performs quality control inspections to ensure the casks are not damaged.
Following this inspection, Chem-Nuclear transports the casks to the appropriate



disposal trench where the disposal containers are loaded into reinforced concrete
disposal vaults inside the trench. As disposal containers are loaded into vaults,
Chem-Nuclear continues to inspect them.

Some "large components," such as steam generators and pressurizers, are
considered disposal vaults themselves and can be placed directly into the trench
after DHEC approves them for burial. Otherwise, all waste is contained inside a
disposal container that is loaded into a vault, which is located within a trench.

Chem-Nuclear uses the term "active" to describe disposal vaults and trenches that
are in the process of being filled. Thus, vaults are active until filled to capacity
with disposal containers, and trenches are active until filled to capacity with vaults
and large components. Once vaults and trenches become full, Chem-Nuclear
refers to them as "inactive." When an individual vault becomes full, Chem-
Nuclear covers the inactive vault with "general cover soils and an initial clay cap,"
which reduces "the infiltration of surface water into the trench." When a trench
becomes full, Chem-Nuclear installs an "impermeable" multi-layer enhanced cap
over the inactive trench, which consists of an initial clay cap, polyethylene and
bentonite, a sand drain layer, and general soil materials.

Waste is divided into three classes—A through C—based on the concentration of
"long-lived" and "shorter-lived radionuclides" in the waste. Class A is the least
radioactive waste, while C is the most radioactive. See 24A S.C. Code Ann. Regs.
61-63 § 3.56.1.1 to .8 (Supp. 2010). Chem-Nuclear currently uses three types of
disposal trenches that are designed to hold different types of waste: (1) Class A
trenches, which are the largest of the three types, hold vaults containing Class A
waste; (2) Class B/C trenches hold vaults containing Class B and C waste; and (3)
slit trenches, which are narrow, hold irradiated hardware and large components.
Chem-Nuclear uses soil to fill voids between the vaults in each type of trench,
which "enhance[s] long-term stability of the entire trench system."

Each trench has a drainage system "to facilitate monitoring of water accumulation
‘entering the trench." Chem-Nuclear also implements a "surface water management
plan" to manage rainfall after it collects in trenches, which consists of pumping
water into either adjacent trenches or a lined pond.

B. Tritium Contamination of Groundwater

Tritium is a radioactive isotope of hydrogen that is found in "trace amounts in
groundwater throughout the world." NRC Senior Management Review of Overall



Regulatory Approach to Groundwater Protection (N.R.C., Rockville, M.D.), Feb.
9,2011, at SECY-11-0019. Although tritium is naturally occurring, it is also a
byproduct of the manufacture of nuclear power, and found in radioactive waste
generated by nuclear power plants. /d. '

The waste disposed of at the facility contains tritium. Rainfall "in and on the
disposal trenches drives tritium into the groundwater beneath the facility." Chem-
Nuclear initially discovered the presence of tritium in its disposal trenches in 1974.
Chem-Nuclear determined that early disposal practices utilizing "unreliable
containment and waste forms" led to this initial tritium contamination. However,
these early containment methods "were acceptable at the time" under the
regulations. In fact, they "were identical to practices at . . . other low-level
radioactive waste disposal facilities."

Although "it is inadvisable to attempt to uncover or excavate" the old containers
that caused the initial tritium release, improvements in disposal technology and
changes in the operations at the facility have "enhanced site performance." In
1995, DHEC substantially revised part VII of regulation 61-63 to require
engineered barriers for all waste classes disposed of at the facility. Specifically,
DHEC required all waste, except large components, to be placed in vaults, and
required enhanced caps to be installed on all inactive trenches. Chem-Nuclear
began using vaults and enhanced caps to meet these new requirements. In
addition, Chem-Nuclear began using high-integrity polyethylene disposal
containers to hold certain waste forms and discontinued the disposal of unstable,
liquid waste forms. All of these measures served to "reduce[] the amount of
tritium migrating to groundwater."”

DHEC imposes a regulatory limit on the amount of radioactive material Chem-
Nuclear may release to the "general environment." See § 7.18. Although certain
groundwater samples collected from beneath the facility show high concentrations
of tritium, these samples are inappropriate for evaluating Chem-Nuclear's
compliance with section 7.18. This is because DHEC regulates the release of
radiation into the "general environment," § 7.18, not into the groundwater within
the boundaries of the facility where there is no risk of public exposure. To
determine whether Chem-Nuclear is in compliance with section 7.18, DHEC
established a "compliance point"—defined as the "first point where a hypothetical
member of the public might receive a dose of radiation"—at which it measures
Chem-Nuclear's release of tritium into the general environment. This compliance
point is located at Mary's Branch Creek, where the groundwater from beneath the
facility flows into an above-ground stream. Chem-Nuclear regularly samples the



water from Mary's Branch Creek to determine whether there has been a release of
tritium above the regulatory limit set by DHEC. Since 2001, tritium
concentrations at the compliance point have been declining, and all measurements
taken at Mary's Branch Creek have been well below the regulatory limit for
exposure under section 7.18. In fact, "[t]here is no evidence of any actual release
resulting in an exposure above regulatory limits to any member of the general
public."

C. Actions to Prevent Tritium Exposure

Chem-Nuclear has taken steps to protect the public from exposure to radiation at
the compliance point. The general public is restricted from accessing the waters of
Mary's Branch Creek at the compliance point, and there are no known consumers
of the water who are "located in and around the compliance point." Chem-Nuclear
also erected a fence around the compliance point to prevent entry of unauthorized
persons. Additionally, Chem-Nuclear has a restrictive covenant and easement on
three parcels of property surrounding the compliance point. This property serves
as a buffer zone by prohibiting the use of groundwater under the property, as well
as surface water on the property, without written consent from DHEC. Moreover,
changes in design and operations at the facility further reduce the potential for
radioactive exposure to the general environment.

D. Long-Term Predictions for Compliance

As required by DHEC, Chem-Nuclear created a predictive model—the
Environmental Radiological Performance Verification (ERPV)—to predict the
future performance of the site for up to two thousand years. This model relies on
data collected through a system of groundwater monitoring wells and thirty years
of data derived from over two hundred sampling points. DHEC commissioned and
funded a panel of experts—the "Blue Ribbon Panel"—to review the ERPV and
determine whether Chem-Nuclear's predictions were accurate. After finding the
ERPYV predictions to be reliable, the Blue Ribbon Panel concluded the facility
"pose[d] minimal risk to either the environment or members of the public, both
today and into the long-term future." DHEC relied on the conclusions of both the
ERPV and the Blue Ribbon Panel in deciding to renew the facility's license.

I1I. Standard of Review

In the 2005 order, the ALC conducted a de novo review of DHEC's decision to
renew Chem-Nuclear's license. See Marlboro Park Hosp. v. S.C. Dep't of Health



& Envtl. Control,358 S.C. 573, 579, 595 S.E.2d 851, 854 (Ct. App. 2004) (stating
the ALC acts "as the fact-finder" in a contested case and "must make sufficiently
detailed findings supporting the denial [or grant] of a permit application"
(alteration in original) (citation omitted)). In Chem-Nuclear I, this court reviewed
the ALC's findings and conclusions in the 2005 order to determine whether they
were "[]Jsupported by substantial evidence or controlled by some error of law." See
387 S.C. at 430-31, 693 S.E.2d at 16 (relying on the standard of review set forth in
S.C. Code Ann. § 1-23-610(B) (Supp. 2013)). Although we affirmed the ALC's
determination that Chem-Nuclear complied with all sections of regulation 61-63
addressed in the 2005 order, we remanded for the ALC to apply the factual
findings from the 2005 order to other, applicable sections it did not address. 387
S.C. at 439, 693 S.E.2d at 20-21. See 387 S.C. at 439, 693 S.E.2d at 20
(instructing the ALC "to apply its factual findings [from the 2005 order] to these
sections of regulation 61-63" on remand). In the remand order, the ALC applied
the factual findings from the 2005 order to determine whether Chem-Nuclear
complied with these additional sections.

In this appeal from the remand order, we must accept the factual findings in the
2005 order. We review the remand order under the standard of review set forth in
subsection 1-23-610(B)(d), and may reverse only if the ALC's decision was
affected by an error of law. See § 1-23-610(B)(d) (stating an appellate court may
reverse the ALC's decision when it is affected by an error of law); S.C. Dep't of
Revenue v. Blue Moon of Newberry, Inc., 397 S.C. 256, 260, 725 S.E.2d 480, 483
(2012) ("The construction of a regulation is a question of law to be determined by
the court. We will correct the decision of the ALC if it is affected by an error of
law, and questions of law are reviewed de novo." (internal quotation marks and
citations omitted)).

IV. Chem-Nuclear's Compliance with Regulation 61-63

DHEC drafted part VII of regulation 61-63 to include three general categories of
regulations. See § 7.1.3 ("This Part establishes procedural requirements[,] . . .
performance objectives][,] . . . [and] specific technical requirements for near-surface
disposal of radioactive waste . . .."). All three categories are appllcable to the
enhanced shallow land burial of low-level nuclear waste at the facility.' In this
appeal, we address the ALC's determination that Chem-Nuclear complied with

! Subsection 7.1.3 provides that the "procedural requirements" and "performance
" objectives" apply "to any method of land disposal," and the "specific technical
requirements" apply to "near-surface disposal of radioactive waste."



regulations in two of these categories—regulations imposing technical
requirements and performance objectives. Generally, regulations containing’
technical requirements require Chem-Nuclear to take action to comply with the
regulation, while regulations containing performance objectives require Chem-
Nuclear to achieve certain results sought under the regulation. There is some
overlap, however, between the action-based and result-based requirements of these
two categories of regulations.

Some regulations imposing "technical requirements" require Chem-Nuclear to take
a specific action to meet the requirement. For example, subsection 7.24.2 of South
Carolina Code Regulation 61-63 (1992) requires that Chem-Nuclear place five
meters of material above Class C waste when the disposal unit is full and made
inactive. See id. (requiring Class C waste be disposed of "so that the top of the
waste is a minimum of 5 meters below the top surface of the cover").” Other
regulations imposing technical requirements do not list any specific action, but
leave to Chem-Nuclear the choice of action to take to comply with the regulation.
For example, subsection 7.11.11.7 of South Carolina Code Regulation 61-63 -
(Supp. 2010) requires "[t]he disposal units and the incorporated engineered -
barriers . . . be designed and constructed to . . . prevent[] contact between the waste
and the surrounding earth."> Chem-Nuclear's compliance with "technical
requirements"” regulations may be determined only by examining the specific
actions taken by Chem-Nuclear. As to subsection 7.24.2 and others, the required
action is specifically listed in the regulation. As to subsection 7.11.11.7 and :
others, Chem-Nuclear may choose what action to take to comply with the
regulation. In both instances, Chem- Nuclear must take action to meet the techmcal
requirements of the regulatlon -

On the other hand, compliance with a regulation imposing "performance :
objectives" must be determined by examining whether Chem-Nuclear obtamed the
results requlred by the regulation. An example of such a regulation is section 7.18,
which requires reasonable efforts be made to maintain radioactive releases to the
general public "as low as is reasonably achievable"—a concept known by the :
acronym "ALARA."* This and other result-based "performance objective"

? Chem-Nuclear's compliance with subsection 7.24.2 is not an issue in this appeal.

3 We discuss Chem-Nuclear's compliance with subsection 7.11.1 1 7 in SCCthl‘l
IV.B.5 of this opinion. -

* Regulation 61-63 defines the "ALARA" standard as:



regulations require consideration of existing environmental conditions, such as the
fact that tritium levels are declining in the groundwater below the facility and in
the surface water of Mary's Branch Creek.

In Chem-Nuclear I, we affirmed the ALC's finding that Chem-Nuclear met the
performance objectives of sections 7.18 and 7.10. 387 S.C. at 438, 693 S.E.2d at
20. Section 7.18 and the subsections of 7.10 that we addressed in Chem-Nuclear I
relate to whether Chem-Nuclear is protecting the public from radioactive releases,
and generally do not impose specific requirements as to how Chem-Nuclear must
accomplish any particular result.” In affirming Chem-Nuclear's compliance with
section 7.18, we gave deference to the ALC's finding that "Chem-Nuclear . . .
demonstrated adherence to ALARA . .. by taking appropriate measures to address
tritium migration from the Barnwell facility and the potential for releases from
other radionuclides." 387 S.C. at 429, 438, 693 S.E.2d at 15, 20. Showing similar
deference, we affirmed the ALC's findings that Chem-Nuclear complied with four
of the performance objectives in section 7.10. 387 S.C. at 438, 693 S.E.2d at 20.

[M]aking every reasonable effort to maintain exposures
to radiation as far below the dose limits in this part as is
practical consistent with the purpose for which the
licensed activity is undertaken, taking into account the
state of technology, the economics of improvements in
relation to state of technology, the economics of
improvements in relation to benefits to the public health
and safety, and other societal and socioeconomic
considerations, and in relation to utilization of nuclear
energy and licensed materials in the public interest.

24A S.C. Code Ann. Regs. 61-63 § 3.2.6 (Supp. 2010).

> See § 7.10.1 ("The issuance of the license will not constitute an unreasonable risk
to the health and safety of the public."); § 7.10.2 ("The applicant is qualified . . . to
carry out the disposal operations . . . in a manner that protects health and
minimizes danger to life or property."); § 7.10.3 ("The . . . operations . . . are
adequate to protect the public health and safety in that they provide reasonable
assurance that the general population will be protected from releases of
radioactivity . ..."); § 7.10.4 ("The . . . operations . . . are adequate to protect the
public health and safety in that they will provide reasonable assurance that
individual inadvertent intruders are protected . .. .").



We found, however, the ALC did not address the six remaining subsections of 7.10
(7.10.5 through 7.10.10). 387 S.C. at 438-39, 693 S.E.2d at 20-21. We remanded

for the ALC to determine whether Chem-Nuclear complied with those subsections.
Id. ' '

We also required the ALC to consider on remand Chem-Nuclear's compliance with
section 7.11 and subsection 7.23.6. 387 S.C. at 435-36, 693 S.E.2d at 18-19.
DHEC argued that in determining whether DHEC properly renewed the license,
the ALC must consider compliance with the result-based requirements "set forth in
section 7.10 . . . rather than apply criteria set forth in sections 7.11 and 7.23.6."
387 S.C. at 431, 693 S.E.2d at 16. We rejected that argument, finding "the
technical requirements" of "section 7.11 impose[] additional compliance
requirements for Chem-Nuclear such that the balancing test of ALARA would not
be sufficient to address[] whether Chem-Nuclear is in compliance." 387 S.C. at
435,693 S.E.2d at 18-19. Similarly, we found "the technical requirements of
[sub]section 7.23.6 . . . impose[] additional compliance requirements for Chem-
Nuclear." 387 S.C. at 436, 693 S.E.2d at 19. Under our holding in Chem-Nuclear
1, therefore, the technical requirements of subsections 7.11.11 and 7.23.6 require
Chem-Nuclear to take action to design and construct the disposal site, disposal
units, and engineered barriers to meet the specifications in those subsections. See
387 S.C. at 432, 435, 436, 693 S.E.2d at 17, 19, 20. DHEC and Chem-Nuclear
may not demonstrate compliance with those subsections simply by showing Chem-
Nuclear met the performance objectives of other subsections. See id.

With these considerations in mind, we discuss the ALC's determination that DHEC
properly found Chem-Nuclear complied with the applicable subsections of
regulation 61-63.

A.  Section 7.10°

The subsections of 7.10 that we review in this appeal’ set forth performance
objectives for the issuance and renewal of Chem-Nuclear's license. The

% In this section, we discuss compliance with subsections 7.10.6 and 7.10.8, and not
7.10.7, because our analysis of that subsection depends on whether Chem-Nuclear
complied with the relevant subsections of 7.11.11. We later discuss subsection
7.10.7 in section IV.D. of this opinion.

7 Chem-Nuclear's compliance with subsections 7.10.5, 7.10.9, and 7.10.10 is not an
issue in this appeal.



correctness of DHEC's and the ALC's determination of compliance with
subsections 7.10.6 and 7.10.8 depends, in part, on Chem-Nuclear's progress in
reducing the amount of tritium released from the facility. In reviewing the ALC's
findings as to these subsections, therefore, we rely upon evidence that shows its
operations are "adequate to protect the public health and safety," which includes
the following result-based evidence: (1) Chem-Nuclear's disposal operations
currently meet the AL ARA standard; (2) "improvements in waste disposal
‘procedures” have enhanced site performance; and (3) there is a decline in

the "tritium concentration at the compliance point."

1. Subsection 7.10.6

Subsection 7.10.6 provides that before DHEC may issue a license to Chem-
Nuclear, it must find:

[Chem-Nuclear]'s proposed disposal site, disposal site
design, land disposal facility operations, disposal site
closure, and postclosure institutional control are adequate
to protect the public health and safety in that they will
provide reasonable assurance that long-term stability of
the disposed waste and the disposal site will be achieved
and will eliminate to the extent practicable the need for
ongoing active maintenance of the disposal site following
closure.

This subsection focuses our analysis on Chem-Nuclear's efforts.to protect the
public, the environment, and inadvertent intruders from radioactive exposure by
ensuring "long-term stability of the disposed waste and the disposal site." We
begin our discussion with the definitions of the relevant terms used in subsection
7.10.6.

"Site closure" is defined as "those actions that are taken upon completion of
operations that prepare the disposal site for custodial care [by the State of South
Carolina] and that assure that the disposal site will remain stable and will not need
ongoing active maintenance." 24A S.C. Code Ann. Regs. 61-63 § 7.2.19 (1992).

Once site closure is accomplished, the "institutional control" period begins, in
which the State of South Carolina "assume([s] responsibility" for maintaining the
facility, 24A S.C. Code Ann. Regs. 61-63 §§ 7.8:1, 7.15 (1992), and "control[s]



access to the disposal site." 24A S.C. Code Ann. Regs. 61-63 § 7.27.2 (1992). By
regulation, the institutional control period is one hundred years. Id.

"Stability" is defined as "structural stability." 24A S.C. Code Ann. Regs. 61-63
§ 7.2.20 (1992). According to Part III of regulation 61-63, structural stability
results from: (1) “"the waste form itself" being stable, or "processing the waste to
stable form"; (2) converting waste containing liquid "into a form that contains as
little free-standing and non-corrosive liquid as is reasonably achievable"; and (3)
filling "[v]oid spaces within the waste and between the waste and its package."
24A S.C. Code Ann. Regs. 61-63 § 3.56.2.2.1 to .3 (Supp. 2010).

"Active maintenance" means "any significant activity needed during the period of
institutional control to maintain a reasonable assurance that the performance
objectives in 7.18 and 7.19 are met." 24A S.C. Code Ann. Regs. 61-63 § 7.2.1
(1992). As we previously discussed, section 7.18 regulates the concentration of
radioactive material that may be released to the general environment and the
public. Section 7.19 of South Carolina Code Regulation 61-63 (1992) requires that
the "[d]esign, operation, and closure of the land disposal facility . . . ensure
protection of any individual inadvertently intruding into the disposal site and
occupying the site or contacting the waste at any time after active institutional
controls over the disposal site are removed." An "inadvertent intruder" is a "person
who might occupy the disposal site after closure and engage in . . . activities . . . in
which an individual might be unknowingly exposed to radiation from the waste."
24A S.C. Code Ann. Regs. 61-63 § 7.2.13 (1992).

The following findings from the 2005 order support the ALC's determination that
the waste and disposal site are structurally stable: ‘

(1)  All waste is placed into reinforced concrete disposal vaults;

(2)  Void space between the vaults is filled with soil, which enhances "long-
term stability of the entire trench system";

(3) Enhanced caps are installed on all inactive trenches;

(4) "[T)he elimination of liquid waste forms . . . have increased site
performance"; and

(5) "Improvements in waste forms . . . have succeeded in reducing the
amount of tritium that is migrating to groundwater."

Additionally, the following findings support the determination that long-term
stability of the disposed waste and disposal site will be achieved and will be



adequate to protect the general public and inadvertent intruders from radioactive
exposure:

(1)  Predictions of a declining trend in radioactive releases to the general
environment;

(2)  The Blue Ribbon Panel's conclusion that the facility "poses a minimal
risk to either the environment or members of the public, both today and
into the long-term future";

(3)  The presence of a buffer zone, which provides "long-term protection to
the public from exposure to radioactive material in the surface water at
the compliance point"; and

(4)  The use of concrete disposal vault lids® for Class C waste, which serves
as an intrusion barrier for inadvertent intruders.’

Based on these findings, we find the ALC did not err in concluding Chem-Nuclear
is in compliance with subsection 7.10.6.

2. Subsection 7.10.8

Subsection 7.10.8 requires Chem-Nuclear to provide a "proposal for institutional
control” that gives "reasonable assurance that such control will be provided for the
length of time found necessary to ensure the findings in 7.10.3 through 7.10.6 and
that the institutional control meets the requirements of 7.27." On appeal, Chem-
Nuclear's compliance with this subsection is challenged on the ground that it
violated subsection 7.10.6."° As previously discussed, subsection 7.10.6 requires
the design and operations of the facility to provide "long-term stability of the

® We are uncertain of the nature and purpose of disposal vault lids. Neither the
regulations nor the 2005 order defines "disposal vault lid," and the 2005 order
references disposal lids only twice and in two limited contexts: (1) "the lids of the
vaults are not grouted or otherwise sealed to prevent water from entering the
vault"; and (2) "[t]he disposal vault lids serve as an intrusion barrier for Class C
waste."

® Subsection 3.56.1.2.3 requires Class C waste to be disposed of in a manner that
"protect[s] against inadvertent intrusion."

' We previously affirmed Chem-Nuclear's compliance with subsections 7.10.3 and
7.10.4. Chem-Nuclear I, 387 S.C. at 438, 693 S.E.2d at 20. Chem-Nuclear's
compliance with subsection 7.10.5 is not an issue on appeal.



disposed waste." When considered in the context of subsection 7.10.6, subsection
7.10.8 requires Chem-Nuclear to provide reasonable assurances the waste will be
stable after the facility is closed. Based on our ruling regarding subsection 7.10.6,
we find the ALC correctly determined Chem-Nuclear is in compliance with
subsection 7.10.8.

B.  Subsection 7.11.11
Subsection 7.11.11 provides, in relevant part,

The disposal units and the incorporated engineered
barriers shall be designed and constructed to meet the
following objectives:

7.11.11.1 to minimize the migration of water onto the
disposal units.

7.11.11.2 to minimize the migration of waste or waste
contaminated water out of the disposal units.

7.11.11.4 temporary collection and retention of water and
other liquids for a time sufficient to allow for the
detection and removal or other remedial measures
without the contamination of groundwater or the
surrounding soil.

7.11.11.6 reasonable assurance that the waste will be
isolated for at least the institutional control period.

7.11.11.7 prevention of contact between the waste and
the surrounding earth, except for earthen-materials which
may be used for backfilling within the disposal units.

DHEC and Chem-Nuclear continue to assert that in reviewing the ALC's findings
as to subsection 7.11.11, we may rely on result-based evidence—(1) its operations
meet the ALARA standard, (2) "improvements in waste disposal procedures" have
enhanced site performance and (3) there is a decline in the "tritium concentratxon
at the compllance point." As we previously acknowledged, evidence of
improvements in disposal practices and a decline in tritium concentrations is
certainly relevant to our analysis of compliance with the regulations containing



performance objectives. However, that evidence does not directly relate to, and
cannot alone show compliance with, the technical requirements imposed by
subsection 7.11.11. See 387 S.C. at 435, 693 S.E.2d at 18-19 (holding "the
[specific] technical requirements" of "section 7.11 impose[] additional compliance
requirements for Chem-Nuclear such that the balancing test of ALARA would not
be sufficient to address[] whether Chem-Nuclear is in compliance"). For these
subsections of the regulation, compliance may not be measured solely by results.
Instead, we must consider whether Chem-Nuclear took any actions to meet the
technical requirements imposed by these subsections, and if so, the sufficiency of
Chem-Nuclear's actions.

1. Subsection 7.11.11.1

Subsection 7.11.11.1 requires that Chem-Nuclear design and construct its disposal
units and engineered barriers "to minimize the migration of water onto the disposal
units." '

The regulations define "disposal unit" to include "a vault or a trench," 24A S.C.
Code Ann. Regs. 61-63 § 7.2.8 (Supp. 2010), and "engineered barrier" to include
"vaults or equivalent structures," § 7.2.9. The regulations, however, do not define
the phrase "migration of water." DHEC concedes the phrase encompasses not only
the flow of surface water, but also rainfall. We need not rely on DHEC's
concession, however, because we find the subsection clearly applies to rainfall.
Thus, for DHEC to have correctly determined Chem-Nuclear complied with this
subsection, DHEC must have found Chem-Nuclear took action that reduced
rainfall and the flow of surface water onto the vaults and trenches. Chem-
Nuclear's compliance concerning the migration of rainfall onto disposal units is
particularly important, given the following findings from the 2005 order: (1)
"[t]ritium is driven into the groundwater through rainfall in and on the disposal
trenches," and (2) tritium concentrations in the groundwater seem to "vary[] with
the amount of rainfall." Referring to these and other findings, the ALC called this
"the undeniable 'rainfall problem."

We first examine whether the ALC correctly determined Chem-Nuclear complied
with subsection 7.11.11.1 in regard to rainfall migrating onto active disposal
units—vaults and trenches that are in the process of being filled. The 2005 order
provides that while Chem-Nuclear is filling individual vaults with disposal
containers, it employs "no cover or roof; so rain can fall directly into the vault
during the loading period." The 2005 order also indicates Chem-Nuclear provides
no cover for active trenches, which leaves these trenches and the vaults contained



within them exposed to rainfall until the trenches become full. Vaults contained
within an active trench remain exposed to rainfall for up to two years while Chem-
Nuclear fills the trench. The 2005 order further states rainfall enters vaults because
they "are not sealed against water intrusion," and the "lids of the vaults are not . .
sealed to prevent water from entering" them.

DHEC interprets subsection 7.11.11.1 as requiring Chem-Nuclear to "minimize the
migration of water onto the disposal units" during the period in which the trenches
are active. This interpretation required DHEC to consider what action Chem-
Nuclear took to reduce the amount of rain falling onto open vaults while they are
being filled, and onto closed vaults in active trenches. However, neither the 2005
order, the remand order, nor any other portion of the record or the briefs contain
any evidence that Chem-Nuclear has taken a single action to stop a single raindrop
from falling onto active vaults or trenches.

Although the ALC determined Chem-Nuclear complied with this subsection, none
of the evidence it relied upon addresses the rainfall issue. Specifically, the ALC
listed the following factual findings from the 2005 order to support DHEC's
determination of compliance as to active and inactive disposal units:

(1)  The Class A trench has a sloped floor and a drainage system that
facilitates monitoring of water that enters the trench;

(2)  The Class B/C trench contains a French drain and sump system that
allows monitoring of water accumulation in the trench;

(3)  The slit trench has a sloped floor that is filled with "coarse drain sand"
and contains "standpipes" that monitor water accumulation;

(4) Chem-Nuclear implements a surface water management plan to pump
water out of trenches.

We find none of these findings support the ALC's determination that Chem-
Nuclear complied with this subsection as to rain falling on disposal units—active
or inactive. These findings relate to remedial measures to monitor, drain, and
manage water that has already migrated onto disposal units. The plain language of
this subsection, however, requires Chem-Nuclear to do more than monitor, drain,
or otherwise manage water once it enters the vaults and trenches.'' These

"' Other subsections of regulation 61-63 deal with accumulation of water within
disposal units once it migrates there. See, e.g., § 7.23.6 (requiring the disposal site
to be designed in a way that "minimize[s] . . . the contact of standing water with



measures listed by the ALC have no effect on the initial migration of rainfall and
thus, do not relate to compliance with subsection 7.11.11.1. Furthermore, the
record is devoid of any evidence to support the ALC's conclusion that Chem-
Nuclear has done anything to reduce rainfall onto active disposal units. When
pressed at oral argument to list what Chem-Nuclear has done to reduce rainfall
onto active disposal units, neither Chem-Nuclear nor DHEC could name one action
Chem-Nuclear took, except to construct berms along the edges of trenches."

The ALC also listed the following two factual findings, in addition to the four
discussed above, to affirm DHEC's determination of compliance with this
subsection as to rainfall on inactive disposal units only:

(5) Backfilling methods that fill voids between vaults are implemented for all
trenches; and

(6) Initial clay caps placed on inactive vaults and enhanced caps installed
over inactive trenches minimize the infiltration of surface water into the
trench.

We find neither of these findings support—and only one actually addresses—the
ALC's determination that Chem-Nuclear complied with this subsection as to
inactive disposal units. Regarding finding (5), "backfilling methods" involve
placing soil in open spaces between the vaults, which has nothing to do with
reducing the migration of water onto disposal units. Finding (6), however, is
relevant to Chem-Nuclear's compliance with subsection 7.11.11.1 as to inactive
disposal units. The installation of the initial clay cap on inactive vaults and the
enhanced cap on inactive trenches reduces the migration of water onto these
disposal units. Although these measures reduce the migration of water, subsection
7.11.11.1 requires Chem-Nuclear to "minimize" this occurrence. Thus, whether
finding (6) supports Chem-Nuclear's compliance with this subsection requires us to
consider the meaning of "minimize."

waste during disposal, and the contact of percolating or standing water with wastes
after disposal" (emphasis added)).

'2 While berms may keep surface water from migrating onto the disposal units,
they do nothing to minimize direct rainfall onto active trenches and vaults.
Additionally, the ALC made no findings as to whether Chem-Nuclear ever
constructed a berm, or if so, whether the berms reduce the migration of surface
water onto the disposal units.



Regulation 61-63 does not define minimize. Chem-Nuclear and DHEC filed a
joint brief with this court in which they set forth the following definition of
minimize: "to reduce to the smallest possible amount, extent, size, or degree.
Applying this definition to the requirements of subsection 7.11.11.1, we must
consider two sub-issues in analyzing compliance: (1) whether there is evidence to
support a finding that Chem-Nuclear has reduced the migration of water onto
disposal units, and (2) whether the extent of this reduction is adequate to meet
DHEC's definition of minimize. Thus, we cannot find the ALC correctly
determined Chem-Nuclear complied with this subsection simply because Chem-
Nuclear "reduced" the migration of water onto disposal units.

nl3

As to the first sub-issue, we agree with the ALC that installation of initial clay caps
and enhanced caps reduce the migration of surface water and rainfall onto inactive
vaults and trenches. However, the ALC did not address the second sub-issue—
whether initial clay caps and enhanced caps "reduce to the smallest possible
amount" the migration of water onto inactive disposal units. Both DHEC and
Chem-Nuclear represented to this court in their brief that Chem-Nuclear must have
taken action to "reduce [the migration of water onto inactive trenches] to the
smallest possible amount." Yet, neither DHEC nor the ALC made any finding as
to whether Chem-Nuclear did so. The determination of this issue is crucial to the
question of whether Chem-Nuclear complied with subsection 7.11.11.1.

In considering whether Chem-Nuclear's disposal units and engineered barriers
adequately reduce—"minimize"—the migration of water, we acknowledge it is the
duty of DHEC, not this court, to enforce regulation 61-63. Similarly, it is the duty
of Chem-Nuclear, not DHEC, to take the necessary action to comply with the

'> While this definition sets a strict standard for compliance, we find this is
supported by the way in which this regulation, and others, are written. For
example, subsection 7.23.6 requires Chem-Nuclear to "minimize to the extent
practicable" the contact of water with waste at different stages of the disposal
process. We interpret subsection 7.23.6 as imposing a less stringent standard for
compliance than subsection 7.11.11.1 because the term "minimize" is followed by
language prompting DHEC to consider the reasonableness of Chem-Nuclear's
efforts to comply. The lack of similar language in subsection 7.11.11.1 suggests
there is no inherent reasonableness or practicability consideration involved in
analyzing Chem-Nuclear's compliance. The definition of "minimize" provided by
Chem-Nuclear and DHEC accords with this interpretation. Thus, we rely on their
definition of minimize—"to reduce to the smallest possible amount, extent, size, or_
degree"—in analyzing DHEC's and the ALC's determinations of compliance.



regulations. Nevertheless, we find support in the 2005 order that implementing
"relatively simple measures" could further reduce the migration of water onto both
active and inactive disposal units. These measures include "shelter[ing] the
disposal trenches from rainfall" while they are being filled and "sealing and
grouting the concrete disposal vaults to prevent the intrusion of water."

In 2001, DHEC directed Chem-Nuclear to consider implementing such measures.
According to the 2005 order, "during the review of the re-issuance of the Chem-
Nuclear license, DHEC . . . advis[ed] Chem-Nuclear to review and revise all trench
construction details, plans, specifications, and procedures." "In particular, [DHEC]
informed Chem-Nuclear that consideration should be given to protection of the
open trenches from direct rainfall and runoff such as temporary covers." In
response to this directive, Chem-Nuclear considered "several conceptual trench
designs," including designs for "temporary roofs to keep water out of the trenches
and vaults." Although Chem-Nuclear informed DHEC in 2001 it would take "up
to two years to evaluate [these] designs," the ALC found in the 2005 order "Chem-
Nuclear ha[d] not completed its evaluation and ha[d] not submitted final designs to
DHEC for review and approval."” \

The ALC found it significant that Chem-Nuclear had not yet completed and
submitted these final designs to DHEC, given the "undeniable 'rainfall problem."
Specifically, the 2005 order stated, "Chem-Nuclear has already considered
conceptual designs to keep rainfall out of the trenches, . . . [but] it failed to
complete a report on its research and has not submitted such a report to DHEC,
despite its request." Additionally, the ALC found further studies "were needed to
evaluate the . . . feasibility of employing or implementing designs" that would: (1)
"shelter disposal trenches from rainfall and prevent rainfall from entering the
trenches," and (2) "provide for sealing and grouting the concrete disposal vaults to
prevent the intrusion-of water to the maximum extent feasible." The order
explained these additional studies were necessary because "no evidence was
presented . . . that the Blue Ribbon Panel considered any of these particular issues."
The ALC ordered that "Chem-Nuclear shall conduct the[se] studies . . . and submit
the results to DHEC within 180 days."

These findings and directives from the 2005 order support the importance of
implementing measures to address concerns related to rainfall on the disposal
units. Both DHEC and the ALC ordered Chem-Nuclear to consider such
measures. However, none are currently in place, a fact directly relevant to Chem-
Nuclear's ability to reduce water migration onto the disposal units "to the smallest
possible amount."



In conclusion, we find the record in this case conclusively demonstrates Chem-
Nuclear has taken no action whatsoever to prevent even one raindrop from
migrating onto one active vault or trench.'* Additionally, while initial clay caps
and enhanced caps reduce the migration of water onto inactive disposal units, there
is no evidence and no finding by the ALC that DHEC has required, or that Chem-
Nuclear has taken, any action that would reduce this migration to the smallest
possible amount. In light of these facts, we hold the ALC erred in affirming
DHEC's conclusion that Chem-Nuclear complied with subsection 7.11.11.1.

2. Subsection 7.11.11.2

Subsection 7.11.11.2 requires that Chem-Nuclear design and construct its disposal
units and engineered barriers "to minimize the migration of waste or waste[-]
contaminated water out of the disposal units." DHEC and Chem-Nuclear contend
the same definition of minimize used in the previous section applies to the analysis
of this subsection. '

Based on the plain language of subsection 7.11.11.2, Chem-Nuclear must
minimize the migration of two types of wastes: (1) the radioactive waste-form
contained within the disposal containers, and (2) water that has been contaminated
by radioactive waste. As to the first, we agree with the ALC's determination that
Chem-Nuclear's disposal units and engineered barriers minimize the migration of
radioactive waste-forms out of disposal units. The record establishes that Chem-
Nuclear uses disposal containers and reinforced concrete vaults, which prevent the
migration of these waste-forms out of disposal units. Thus, we affirm the ALC's

" DHEC argues in its petition for rehearing that we "misapprehended the
requirement of subsection 7.11.11.1" because "[t]he regulation does not require a
design that prevents rainfall onto the disposal units." We do not believe our
opinion can be fairly read to require Chem-Nuclear to prevent all rainfall onto the
disposal units. Rather, the opinion is written to the requirement in subsection
7.11.11.1 that Chem-Nuclear "minimize" rainfall. See § 7.11.11.1 (requiring that
Chem-Nuclear design and construct its disposal units and engineered barriers "to
minimize the migration of water onto the disposal units" (emphasis added)). We
chose the phrase "prevent even one raindrop from migrating onto one active vault
or trench" in contemplation of the reality that to minimize rainfall onto disposal
units, Chem-Nuclear must start by taking some action in an attempt to stop one
drop of rain. We are struck by the lack of any evidence that Chem-Nuclear has
taken any action to stop any rainfall onto the disposal units.



ruling that DHEC correctly determined Chem-Nuclear is in compliance with this
subsection as to the migration of the waste itself out of the disposal units.

We next address whether Chem-Nuclear is in compliance as to the migration of
waste-contaminated water out of the disposal units. According to the 2005 order,
the vaults contain holes that allow water to drain from them and into the trenches.
As for the trenches, they are lined with partially impermeable materials so that
liquids may drain to the soil below the trench. Thus, "rainfall that accumulates in
the trenches eventually percolates into the soil" and groundwater beneath the
trenches. Also, the water table may rise during "wet periods," causing
groundwater to "rise up into the [vaults]."

The ALC relied on its previous findings related to subsection 7.11.11.1 to hold
Chem-Nuclear complied with this subsection because the methods "designed to
minimize the infiltration of water into the vaults" serve to "minimize[] the
migration of . . . waste-contaminated water out of them." We agree evidence of
compliance with subsection 7.11.11.1 is relevant to our determination of
compliance with this subsection. This is because reducing the initial migration of
water onto disposal units has a reciprocal effect upon reducing the migration of
waste-contaminated water out of disposal units. Therefore, our holding that Chem-
Nuclear failed to comply with subsection 7.11.11.1 relates to whether it complied
with subsection 7.11.11.2 as to waste-contaminated water.'

Relying on the two-part definition of minimize discussed in the previous section,
we must first analyze whether there is evidence that Chem-Nuclear reduced the
migration of waste-contaminated water out of disposal units. The ALC found
Chem-Nuclear's use of disposal containers prevents waste from coming into direct
contact with water that enters vaults, which reduces the potential for water to
become contaminated. This, in turn, reduces the migration of waste-contaminated
water out of vaults. Second, the ALC found that although the drainage holes in the
vaults allow "water to rise up into the containers" and drain into the trenches
below, they also allow water to drain away from the waste. This decreases the

'> Noncompliance with subsection 7.11.11.1 would not conclusively establish non-
compliance with this subsection. Subsection 7.11.11.1 regulates the migration of
"water," while subsection 7.11.11.2 regulates the migration of "waste[-]
contaminated water." Thus, the fact that water migrates onto and, subsequently,
out of disposal units does not itself violate this subsection. A violation occurs only
when water is allowed to come in contact with waste and waste-contaminated
water then migrates out of disposal units.



likelihood that water entering the vaults will become contaminated. We agree the
ALC's findings support the conclusion that Chem-Nuclear has taken some action to
reduce the migration of waste-contaminated water from the disposal units.

However, the ALC did not address the second part of the analysis—whether these
measures are sufficient to meet DHEC's definition of minimize. As we previously
stated regarding subsection 7.11.11.1, compliance with subsection 7.11.11.2
depends on whether there is evidence to support a finding that Chem-Nuclear's
actions "reduce to the smallest amount possible" the migration of waste-
contaminated water out of disposal units.

On this point, the 2005 order stated "trench water . . . becomes contaminated by the
fact that there is some residual tritium on . . . vaults and waste packages that

have . . . water on them as a result of rain." Based on this fact, the following
findings in the 2005 order demonstrate the vaults and trenches allow water that has
come into contact with residual tritium on the disposal containers to migrate out of
them:

(1) The "floors of the vaults have holes to allow water to drain from the
vaults"; _

(2)  These drainage holes "can also allow water to rise up into the
containers"; ,

(3) "[N]one of the trenches . . . have an impermeable liner";

(4) "The bottoms of the trenches" are not designed to "prevent the migration
of liquids out of the bottom of trenches" and, in fact, are "designed to be
partially impermeable and . . . allow liquids to infiltrate the soil below the
trenches"; and

(5) "Precipitation in and on the disposal trenches drives tritium into the
groundwater beneath the [facility]."

As we acknowledged above, the holes in the vaults allow water to drain away from
the waste, which decreases the likelihood that water entering the vaults will
become contaminated. Nevertheless, these holes permit water that has come in
contact with residual tritium to drain into the trenches, which, in turn, allow the
water to percolate into the soil and groundwater beneath the facility. This supports
that Chem-Nuclear has not taken action to reduce to the smallest possible amount
the migration of waste-contaminated water out of its vaults and trenches.
Moreover, the fact that Chem-Nuclear has failed to minimize the migration of
water onto vaults under subsection 7.11.11.1 weighs in favor of non-compliance
with subsection 7.11.11.2.



In affirming DHEC's conclusion that Chem-Nuclear complied with this subsection,
the ALC recognized that trench bottoms "are designed to be partially impermeable
and allow liquids to infiltrate the soil below" them. However, the ALC noted the
2005 order contained "no finding that Chem-Nuclear's waste disposal design is
faulty or fails to minimize the migration of . . . waste-contaminated water out of
disposal units." We find the ALC erred in relying on the absence of such a finding
in the 2005 order.

In Chem-Nuclear I, we held "section 7.11 imposes additional compliance
requirements” not addressed by the 2005 order. 387 S.C. at 435, 693 S.E.2d at 19.
We remanded for the ALC "to apply its factual findings [in the 2005 order] to the
technical requirements” of section 7.1 1—including subsection 7.11.11.2. 387 S.C.
at 435, 693 S.E.2d at 18-19. Thus, the ALC could not rely on the fact that the 2005
order did not contain the conclusion we ordered the ALC to make on remand—
whether, based on the factual findings in the 2005 order, the disposal units
minimized the migration of waste-contaminated water out of them. The lack of
such a conclusion in the 2005 order was the very reason we remanded for the ALC
to make this determination.

We also find the ALC erred in relying on evidence that "improvements in waste
disposal procedures" have reduced the "tritium concentration at the compliance
point." As acknowledged by the ALC in the remand order, this evidence "does not
get to the heart of the technical requirements" established by the subsection. This
is because subsection 7.11.11.2 imposes technical requirements, and we find the
evidence does not relate to the requirement that the disposal units be designed to
minimize the migration of waste-contaminated water out of them. Instead, this
evidence relates to Chem-Nuclear's compliance with the result-based performance
objectives contained in section 7.18—that Chem-Nuclear keep radioactive releases
to the general environment "as low as is reasonably achievable." Subsection
7.11.11.2 required DHEC and the ALC to analyze the sufficiency of Chem-
Nuclear's actions to comply with the plain language of this subsection. Thus, we
cannot base our decision on the fact that Chem-Nuclear has reduced the overall
tritium concentration at the compliance point.

We conclude the record demonstrates Chem-Nuclear has taken measures to reduce
the migration of waste-contaminated water out of disposal units. However, the
record does not support a finding that Chem-Nuclear complied with subsection
7.11.11.2. We base our holding on (1) Chem-Nuclear's failure to comply with
subsection 7.11.11.1, and (2) there being no evidence, and no finding, that Chem-




Nuclear has taken action to "minimize"—reduce to the smallest amount possible—
the migration of waste-contaminated water out of disposal units. We hold the ALC
erred in affirming DHEC's conclusion that Chem-Nuclear complied with
subsection 7.11.11.2.

3. Subsection 7.11.11.4

Subsection 7.11.11.4 requires Chem-Nuclear to design and construct its disposal
units and engineered barriers in a way that allows for "temporary collection and
retention of water and other liquids for a time sufficient to allow for the detection
and removal or other remedial measures without the contamination of groundwater
or the surrounding soil." The plain language of this subsection imposes multiple
requirements on Chem-Nuclear: (1) collect and retain water that migrates onto the
disposal units, (2) test this water for radioactive waste material, (3) if such waste
material is discovered, engage in removal or remedial measures, and (4)
accomplish this without contaminating the groundwater or surrounding soil.

The ALC relied on the following findings in the 2005 order to support its
conclusion that Chem-Nuclear complied with this subsection:

(1) Chem-Nuclear implements a surface water management plan to manage
precipitation that collects in trenches, which involves pumping water into
adjacent trenches or a lined pond; and

(2)  The trenches are designed to prevent the flow of surface water from
coming into contact with waste.

We find neither finding supports—and only one addresses—the ALC's
determination that DHEC correctly concluded Chem-Nuclear complied with this
subsection. Finding (1)—regarding Chem-Nuclear's surface water management
plan—is relevant to the first requirement of subsection 7.11.11.4, "temporary
collection and retention of water." However, there is no evidence that Chem-
Nuclear tests the water pumped from the trenches for radioactive waste material.
The subsection requires Chem-Nuclear to do more than collect and retain the
water. Finding (2)—that trenches are designed to prevent surface water from
coming into contact with waste—is irrelevant to Chem-Nuclear's compliance with
this subsection. It has nothing to do with collecting, testing, or removing
contaminated water from the disposal units. Because the ALC cited no additional
evidence of Chem-Nuclear's compliance with this subsection, we hold the ALC
erred in affirming DHEC's determination that Chem-Nuclear complied with
subsection 7.11.11.4.



Upon our rev1ew of the 2005 order, we find no evidence of compliance with this
subsection.'® In fact, the evidence in the record demonstrates Chem-Nuclear is not
in compliance. First, the vaults and trenches are designed to allow water that
enters them to drain into the soil and groundwater below. That water is not tested
before it enters the ground. Second, the only other evidence relevant to this
subsection is the finding in the 2005 order that states, "None of the trenches at the
[facility] have . . . a leachate collection system." Leachate is defined as "any
liquid, mcludmg any suspended or dissolved components in the liquid, that has
percolated through or drained from the [radioactive] material." 10 C.F.R. § 40 app.
A (2011). Although the regulation does not define "leachate collection system," in
common industry usage, it is "a system or device . . . that is designed, constructed,
maintained, and operated to collect and remove leachate" for proper disposal. 40
C.F.R. § 503.21(i) (2011); see also 40 C.F.R. § 264.301(a)(2) (2011)."” Sucha
system would allow Chem-Nuclear to satisfy the four requirements of subsection
7.11.11.4—(1) collect water migrating onto the disposal units, (2) test this water,
(3) remove waste-contaminated water, and (4) do this without contaminating the
groundwater because the system would collect the leachate for alternate disposal.
Thus, the ALC's finding regarding the non-existence of a leachate collection
system undermines its conclusion that Chem-Nuclear complied with this
subsection and supports our determination that the ALC erred in reaching that
conclusion.

'® This regulation imposes requirements for the design and construction of
"disposal units" and "engineered barriers." While Chem-Nuclear has monitoring
wells to test the groundwater for contamination and a system to monitor water
accumulation in trenches, neither of these qualifies as a disposal unit. See § 7.2.8
(defining "disposal unit" as "a discrete portion of the disposal site into which waste
is placed for disposal"). To the extent they are considered engineered barriers—"a
man-made structure or device that is intended to improve the land disposal
facility's ability to meet the performance objectives in this part,” § 7.2.9 (emphasis
added)—there is no evidence these monitoring "devices" allow. Chem-Nuclear to
collect and test this water "without the contamination of the groundwater.”
§7.11.11.4.

'” These regulations provide the Environmental Protection Agency's definition of
"leachate collection system" as stated in the regulations for "surface disposal" of
"sewage sludge," 40 C.F.R. § 503.20(a) (2011), and "dispos[al] of hazardous waste
in landfills," 40 C.F.R. § 264.300 (2011).




DHEC and Chem-Nuclear argue Chem-Nuclear is justified in not having a leachate
collection system due to "concerns regarding the radioactive exposure to workers
handling and processing the leachate." We find the argument contrary to the
purpose and intent of the regulation. We fail to see how the danger of radioactive
contamination to workers actually justifies releasing it into the groundwater
without testing and remediation. Rather, it seems the danger to health and safety
requires testing and remediation. We believe the drafters of these regulations
imposed such a requirement for just that purpose. Subsection 7.11.11.4 contains
no language excusing Chem-Nuclear's duty to comply with its regulatory
requirements, which is especially important when the excuse for not taking a
particular action is the very reason for the regulation—health and safety. Instead,
the focus of compliance is on what action Chem-Nuclear did take—whether it
designed and constructed its engineered barriers in a manner that allows it to
collect, test, and remove contamination before it percolates into the soil and
groundwater.'®

We find no evidence to support a finding that Chem-Nuclear meets the
requirements imposed by this subsection. We hold the ALC erred in affirming
DHEC's conclusion that Chem-Nuclear complied with subsection 7.11.11.4.

4. Subsection 7.11.11.6

Subsection 7.11.11.6 requires Chem-Nuclear to design and construct its disposal
units and engineered barriers in a way that provides "reasonable assurance that the
waste will be isolated for at least the institutional control period."

We hold the ALC did not err in affirming DHEC's determination that Chemi-
Nuclear's current disposal units and engineered barriers—including the disposal
containers, concrete disposal vaults, disposal vault lids, disposal trenches, and

'® In deciding whether Chem-Nuclear's operations met the ALARA standard, the
2005 order appropriately weighed Chem-Nuclear's concerns regarding exposure to
workers because an ALARA analysis involves balancing the benefit to the general
public with the risk associated with worker exposure. See 24A S.C. Code Ann.
Regs. 61-63 § 7.20 (1992) ("Operations at the land disposal facility shall be
conducted in compliance with the standards for radiation protection . . . [and]
governed by 7.18."). In determining compliance with the technical requirements of
subsection 7.11.11.4, however, we consider the actions taken by Chem-Nuclear to
comply, not the reasons why it decided not to implement a certain measure based
on its own ALARA analysis.




enhanced caps on inactive trenches—comply with subsection 7.11.11.6. Waste is
put into a disposal container, which is then placed into a reinforced concrete vault
that is covered with an initial clay cap and buried in a disposal trench. Once the
trench is full, Chem-Nuclear installs an enhanced cap over the trench. The
following findings from the 2005 order demonstrate that the use of these disposal
units and engineered barriers provide reasonable assurance the waste will be
isolated from the general environment and inadvertent intruders "for at least the
institutional control period”: (1) the predictions of a "continually declining trend in
radioactive releases to the general environment”; and (2) the Blue Ribbon Panel's
conclusion that the facility's disposal practices "pose a minimal risk to either the

environment or members of the public, both today and in the long-term future."
(emphasis added).

S. Subsection 7.11.11.7

Subsection 7.11.11.7 requires Chem-Nuclear to design and construct its disposal
units and engineered barriers in a way that "prevent[s] contact between the waste
and the surrounding earth, except for earthen materials which may be used for
backfilling within the disposal units." We interpret the plain language of this
subsection as seeking to prevent waste, and not waste-contaminated water, from
coming in contact with soil. Otherwise, the regulatory effect of subsections
7.11.11.1 and 7.11.11.2 becomes obsolete.'” Under this interpretation, we hold the
ALC did not err in affirming DHEC's determination that Chem-Nuclear complied
with this subsection because the "placement of waste in a waste container and a
reinforced concrete vault” prevents the waste from coming into direct contact with
the soil.

C. Subsection 7.23.6

' Subsections 7.11.11.1 and 7.11.11.2 explicitly regulate the migration of water
onto disposal units and the migration of waste and waste-contaminated water out
of disposal units. This distinction between "water," "waste," and "waste-
contaminated water" in these subsections supports a conclusion that these

. regulations seek to prevent waste and waste-contaminated water from infiltrating
the soil and groundwater beneath disposal units. Thus, we narrowly construe
subsection 7.11.11.7 as applying to only the prevention of waste, and not waste-
contaminated water, from coming in contact with the soil. To the extent the ALC
relied on evidence related to subsections 7.11.11.1 and 7.11.11.2, we hold the ALC
erred in that regard.




Subsection 7.23.6 requires Chem-Nuclear to design the disposal site in a way that
"minimize[s] to the extent practicable the contact of water with waste during
storage, the contact of standing water with waste during disposal, and the contact
of percolating or standing water with wastes after disposal."*

As we previously discussed, subsection 7.23.6 imposes technical requirements that
require Chem-Nuclear to take action to design and construct the disposal site to
meet the specifications of this subsection. - Thus, DHEC and Chem-Nuclear cannot
demonstrate compliance with subsection 7.23.6 simply by showing Chem-Nuclear
met the performance objectives of other subsections. Chem-Nuclear I, 387 S.C. at
436, 693 S.E.2d at 19. Instead, we must consider whether Chem-Nuclear took any
actions to meet the technical requirements of this subsection, and if so, the
sufficiency of Chem-Nuclear's actions.

This subsection distinguishes between "water," "standing water," and "percolating
water" and between the three different phases of operations at the facility—storage,
disposal, and after disposal. This subsection requires Chem-Nuclear to implement
practices that drain or remove water from active vaults and trenches, as well as
minimize to the extent practicable the entry of water into inactive vaults and
trenches. Although the failure to minimize the migration of water onto active
vaults and trenches under subsection 7.11.11.1 contributes to the accumulation of
standing water, the regulatory effect of this subsection, when narrowly construed,
requires Chem-Nuclear to implement methods to minimize to the extent
practicable standing water that has already migrated into the disposal units.

As to the requirement that Chem-Nuclear design the disposal site in a way that
minimizes to the extent practicable the contact of water with waste during storage,
the ALC found that "[a]ny 'storage' of waste is temporary” because "there is
available disposal capacity at the [facility]." The ALC stated that when a shipment
of waste is received, it is taken either to the appropriate trench for disposal or to the
Cask Maintenance Building, where Chem-Nuclear inspects the casks and prepares
them for off-loading. The ALC found that "[b]ased on the practice of inspecting
and preparing waste for disposal within the [Cask Maintenance Building], Chem-
Nuclear minimizes the contact of water with waste prior to off-loading the waste
into the trench." We affirm because this evidence relied on by the ALC supports
compliance with this particular requirement of subsection 7.23.6.

20 "Disposal site" is defined as "that portion of a land disposal facility which is
used for disposal of waste" and "consists of disposal units and a buffer zone." 24A
S.C. Code Ann. Regs. 61-63 § 7.2.7 (1992).




As to whether Chem-Nuclear designed the disposal site to minimize to the extent
practicable the contact of standing water with waste during disposal, we interpret
this requirement as applying to Chem-Nuclear's active vaults and trenches. We
hold the ALC did not err in affirming DHEC's conclusion that Chem-Nuclear
complied with this requirement of subsection 7.23.6 because the following findings
from the 2005 order support this conclusion:

(1)  The vaults and trenches are designed to allow water to flow out of them;

(2) Trenches are sloped and contain other design features that prevent "water
from coming in contact with waste";

(3) Each trench has a drainage system that allows Chem-Nuclear to monitor
any water that accumulates in the trench; and

(4) Chem-Nuclear implements a surface water management plan to manage
rainwater that collects in the open trenches.

Turning to the requirement regarding minimizing to thelextent practicable the
contact of percolating or standing water with wastes aftér disposal, we interpret
this as applying to Chem-Nuclear's inactive vaults and trenches. We hold the
following findings relied on by the ALC support DHEC's determination of
compliance: '

(1)  When vaults become full, Chem-Nuclear places an initial clay cap over
inactive vaults; !

(2) When trenches become full, Chem-Nuclear mstalls an impermeable
enhanced cap on inactive trenches; and :

(3) Employees fill void spaces between the vaults with backfill, Wthh
"minimizes the potential for subsidence of the enhanced caps."”

Based on the above discussion, we hold the ALC did not err in finding DHEC
correctly determined Chem-Nuclear is in compliance with subsection 7.23.6.

D. Subsection 7.10.7

Subsection 7.10.7 requires DHEC to find Chem-Nuclear "provides reasonable
assurance that the applicable technical requirements of [part VII] will be met."
The technical requirements relevant to this appeal include those set forth in
subsections 7.11.11 and 7.23.6. Based on Chem-Nuclear's noncompliance with
subsections 7.11.11.1, 7.11.11.2, and 7.11.11.4—particularly the absence of
evidence that Chem-Nuclear took any action to comply with the technical




requirements of subsections 7.11.11.1 and 7.11.11.4—we do not understand how
DHEC could make, nor how the ALC could affirm, a finding that Chem-Nuclear
provided assurance it would meet the applicable technical requirements.

DHEC argues, however, Chem-Nuclear is in compliance with these subsections
because "trittum concentrations began to decline at the compliance point" after "the
incorporation of new disposal techniques." While this may have been a reasonable
position for DHEC to take prior to our opinion in Chem-Nuclear I, the argument
ignores our holding in that case—that the "specific technical requirements" of
7.11.11 cannot be met by satisfying the "performance objectives" of 7.10. As we
found in Chem-Nuclear I, "section 7.11 imposes additional compliance
requirements for Chem-Nuclear such that the balancing test of ALARA would not
be sufficient to address[] whether Chem-Nuclear is in compliance with section
7.11." 387 S.C. at 435, 693 S.E.2d at 19.

DHEC nevertheless continues to argue the "technical requirements are written to
meet the performance objectives," and Chem-Nuclear may comply with them
without taking any action—as long as it meets the performance objectives. In its
petition for rehearing, DHEC states "the Court overlooks and misapprehends the
crucial interplay of the performance objectives and [technical] requirements," and
argues "evidence that the performance objectives have been met is appropriate to
demonstrate compliance with other requirements of the regulation." We disagree
with DHEC's interpretation of the regulations. The "interplay" between the
performance objectives and the technical requirements of the regulations was
squarely raised in Chem-Nuclear I. In that case, DHEC specifically "argue[d] the
[court] . . . must apply the [performance objectives] criteria set forth in section 7.10
... rather than apply [technical requirements] criteria set forth in sections 7.11 and
7.23.6." 387 S.C. at 431,693 S.E.2d at 16. We specifically rejected the argument
and held the technical requirements of the regulation must also be met—they
cannot be satisfied simply by meeting performance objectives. 387 S.C. at 435-36,
693 S.E.2d at 18-19.

There can be no doubt that the technical requirements are designed to bring about
“compliance with the performance criteria. As DHEC points out, "The overarching
purpose of the Part VII requirements is to ensure that the performance objectives of
subsection 7.18 (ALARA) through 7.21 are met." However, DHEC's argument
renders the technical requirements optional, and thus essentially writes them out of
the regulations. To illustrate this point, we consider how DHEC's argument would
affect Chem-Nuclear's duty to comply with subsection 7.24.2. DHEC
acknowledges in its petition for rehearing that subsection 7.24.2 "contain(s]




requirements for specific action[}]" by Chem-Nuclear, Under the subsection,
Chem-Nuclear must place five meters of material above the top of the waste after
the storage unit becomes inactive. We also consider subsection 7.11.11.7, which
requires Chem-Nuclear to "prevent[] . . . contact between the waste and the
surrounding earth." Under DHEC's theory that it may demonstrate compliance
with the technical requirements of these subsections simply by meeting the
performance objectives in other subsections, Chem-Nuclear is not actually required
to place five meters of fill on top of the waste, or prevent contact between the
waste and the earth. Rather, DHEC's argument allows Chem-Nuclear to ignore the
specific, clear, and unambiguous requirements of these subsections by
demonstrating compliance with performance objectives—despite the fact that the
technical requirements subsections do not provide such an exception. We fully
understand the technical requirements are interconnected with the performance
objectives and are designed primarily to ensure the performance objectives are
achieved. We do not agree, however, that the technical requirements may be
ignored as long as the performance objectives are met.

In light of our holding in Chem-Nuclear I, however, it is no longer reasonable for
DHEC to argue Chem-Nuclear complied with subsection 7.10.7 without
considering what action Chem-Nuclear took to comply with the technical
requirements of 7.11.11. This is particularly true given that Chem-Nuclear failed
to take any action to comply with the requirements of subsections 7.11.11.1 and
7.11.11.4. And yet, DHEC continues to assert Chem-Nuclear "provide[d]
reasonable assurance that the applicable technical requirements of [its own
regulations] will be met." Considering, for example, the technical requirement in
subsection 7.11.11.1—that Chem-Nuclear "minimize the migration of [rainfall]
onto the disposal units"—DHEC could not identify one action Chem-Nuclear took
to meet this requirement. Nevertheless, DHEC determined Chem-Nuclear
complied with subsection 7.10.7 by providing reasonable assurance that this
technical requirement of 7.11.11.1 would be met.

To determine whether DHEC complied with subsection 7.10.7 in light of these
facts, we consider DHEC's role in the disposal of low-level radioactive waste. In
1967, our General Assembly enacted the Atomic Energy and Radiation Control
Act. See Act No. 223, 1967 S.C. Acts 305 (codified at S.C. Code Ann. §§ 13-7-10
to -100 (1977 & Supp. 2013)). Noting "that remarkable scientific developments
have occurred in the field[] of atomic energy," and "plans for further developments
.. . are creating broad opportunities and also responsibilities for the states," id. at
308, the General Assembly found "[i]t is prudent and wise that the State [give] . . .
full consideration of the health and safety requirements of its people." Id. at 305-



06. Based on these findings, the General Assembly required DHEC to "formulate,
adopt, [and] promulgate . . . regulations relating to the control of ionizing and
nonionizing radiation." S.C. Code Ann. § 13-7-40(F)(3) (Supp. 2013). Pursuant to
this mandate, DHEC promulgated Part VII of regulation 61-63. Under the
authority of the Act, the regulations are the law of South Carolina,?' and DHEC is
required by law to enforce them. See S.C. Code Ann. § 13-7-40(A) (Supp. 2013)
(providing DHEC "is designated as the agency of the State which is responsible for
the control and regulation of radiation sources"); § 13-7-40(F)(9) (stating DHEC
"shall . .. provide by regulation for the licensing . . . of radiation sources").

The United States Nuclear Regulatory Commission (NRC), through its federal
enforcement policy, has emphasized the importance of regulatory enforcement
when nuclear disposal facilities do not conduct their operations with "the necessary
meticulous attention to detail" and in accordance with "the high standard of
compliance” imposed by the applicable regulations. General Statement of Policy
and Procedure for NRC Enforcement Actions, 10 C.F.R. Pt. 2, app. C (1995).
Thus, while it is important for private companies such as Chem-Nuclear to comply
with applicable regulations, it is equally important, if not more so, that the
administrative agency mandated by law to enforce the regulations require
adherence to its own standard for compliance. To allow otherwise would impede -
the purpose for which DHEC was created—to act in the public interest—and risk
the health and safety of our citizens. See S.C. Code Ann. § 48-1-20 (2008) ("It is
declared to be the public policy of the State to maintain reasonable standards of
purity of the air and water resources of the State, consistent with the public health,
safety and welfare of its citizens, . . . [and] that to secure these purposes and the
enforcement of the provisions of this chapter, [DHEC] shall have authority to
abate, control and prevent pollution.").

DHEC promulgated regulation 61-63 under statutory mandate for the obvious
reason that nuclear waste can adversely affect the health and welfare of our citizens
- if not disposed of properly. In doing so, DHEC required Chem-Nuclear to comply
with the "technical requirements” and "performance objectives" that DHEC chose
to put in the regulations. It is important that DHEC enforce its own regulations
and require Chem-Nuclear to take action to comply with the technical
requirements. This importance derives not simply from the need to avoid the
serious consequences of non-compliance; it is important because it is the law. We

?! See S.C. Coastal Con_servation League v. S. C Dep't of Health & Envtl. Control,
390 S.C. 418, 429, 702 S.E.2d 246, 252 (2010) (noting "a regulation has the force
of law").



are concerned that DHEC did not follow the law in failing to require Chem-
Nuclear to comply with all of the technical requirements of subsection 7.11.11.

We are also concerned by DHEC's decision not to amend the requirements for
issuance of the license after the ALC instructed Chem-Nuclear in its 2005 order to
submit a report to DHEC regarding the feasibility of covering trenches and sealing
vaults. The propriety of DHEC's decision to "concur[] with the report's evaluation
of the issues" is not before this court, and we do not base our holding on the merits
of that decision.”? However, the fact that DHEC did not require Chem-Nuclear to
take any action or make any changes to its disposal practices casts doubt upon
DHEC's decision to renew the license.

Regardless of our affirmance of Chem-Nuclear's éompliance with the remaining
subsections of 7.11.11, we hold the ALC erred in affirming DHEC's determination
that Chem-Nuclear complied with subsection 7.10.7.

V. Remedy

As to four separate subsections of regulation 61-63, DHEC failed to enforce the
law of South Carolina. As to each, the ALC erred in finding Chem-Nuclear in
compliance. Under the law, Chem-Nuclear's license to operate the facility is
invalid. However, the appellant informed the court at oral argument it does not
seek revocation of the license; it asks simply that DHEC enforce its regulations,
and that Chem-Nuclear comply. In light of this request, we decline to rule the
permit is invalid. Rather, we remand to DHEC for further proceedings.

DHEC and Chem-Nuclear argue on rehearing that this court's requirement in
Chem-Nuclear I that all remand proceedings be based only on the factual findings

22 A footnote in the ALC's order states Chem-Nuclear conducted these studies and
DHEC "concurred with the report's evaluation of the issues." The record does not
contain the results of these studies or the reasons DHEC chose not to amend the
license requirements as a result of the report. The basis of DHEC's decision not to
amend the license or impose additional requirements for operating the facility is
not before this court. While DHEC must enforce—and Chem-Nuclear must
comply with—the regulations, it is not our place to disagree with DHEC as to how
it should enforce its own regulations, or mandate how Chem-Nuclear should
comply with these regulations. We merely review the ALC's and DHEC's
determinations of compliance without passing judgment upon the technical aspects
of how this compliance is accomplished.




of the 2005 order has hampered both DHEC and Chem-Nuclear's efforts to
demonstrate to this court compliance with subsections 7.11.11.1 and 7.11.11.2 and
others. We understand the problem.” On remand, DHEC shall consider ali
available information as to whether Chem-Nuclear has complied with the
regulations. On appeal to the ALC, it may conduct its proceedings with no
limitations from this court on the evidence it may consider.

VI. Conclusion

We affirm the ALC as to all issues presented to this court, except Chem-Nuclear's
compliance with subsections 7.11.11.1, 7.11.11.2, 7.11.11.4, and 7.10.7. Asto
those four subsections, we hold the ALC erred in affirming DHEC's conclusion
that Chem-Nuclear was in compliance.

HUFF and THOMAS, JJ., concur.




