UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D €. 20866

November 27, 1990

Mr. Don J. Womeldorf, Chief
Low=level Radicactive Waste
State of California
Department of Health Services
714/744 P Street

Sacramento, CA 94234-7320

Dear Mr. Womeldorf:

This is in response to your letter to me, dated November 8, 1990,
about comments from the Environmental Protection Agency (EPA) and
the need for liners at a low-level radioactive waste disposal
facility (LLWDF). VYour interpretation of the Nuclear Regulatory
Commissiun (NRC) regulatory reguirements in 10 CFR Part 61 is
correct regarding the use of liners at a disposal site for LLW.
Liners are not reguired by Part 61 either for mitigation of
radionuclide migration or for environmental monitoring, ner are
liners conegidered necessary to meet the performance objectives of
Part €1. 1In fact, in the specific instance of the proposed
California LLWDF, a liner may be counterproductive in that it
would introduce the potential for accumulation of water within
the disposal unit, which would otherwise not likely occur at an
arid site and could increase long~term risk to human health and
the environment. The basis for our position is described in the
enclosure.

In this context it is important to consider several key
principiss 1pon which Part 61 is based. The first is to ensure
long-term stability of the disposal facility through an
appropriate combination of facility design, site characteristics,
and waste form. This stability provides for long~term isolation
of the LLW in a manner that minimizes contact of emplaced wastes
with water. Further, Part €1 is based on minimizing the presence
of liguids in waste, the contact of water with waste during
receipt and emplacement, and the contact of water with waste
after the site is closed. Finally, the Part 61 regquirements are
directed at selection of a site with suitable and predictable
characteristics that promote stability and containment of the
waste. Thus, the basic principles embodied in Part 61 are
directed at achievement of a stable, passive disposal system that Vi
aveids the need for active c-re and maintenance after site
closure. For any given site, the combination of natural site
features coupled with disposal facility design, operations, waste
classification and waste form requirements will collectively
provide for corpliance with the performance objectives in
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Mr. Don J. Womeldorf -2 -

Part 61. Following closure, only passive surveillance and
confirmatory monitoring should be necessary to continue to
confirm site performance. NRC has confidence that the California
low=level waste regulatory program will ensure that the
California LLWDF will provide for the passive stability and
performance envisioned in Part 61.

In addition, in your October 25, 1990 letter to Jacqueline Wyland
at EPA Region IX, we understand you provided EPA with pertinent
information that they may not have had when deve'ping their
comments dealing with protection of groundw~ts» =A gurface water
resources. Also, it is our understanding "“'e requested
additional information on environmental - . -y from US
Ecology, the license applicant for the .a..fornia LIWDF. This
additional information could help to mitigato EPA's concerns and
will support preparation of the final environmental impact
statement.,

I trust that this reply responds to your request.

Sincerely

Cazlton Kammerer, Director

State Prograns

Office of Governmental and
Public Affairs

Enclosure:
NRC Response to Liner lssue

cc: Daniel McGovern
Regional Administrator, Region IX
U.8. Environmental Frotection Agency

Sylvia K. Lowrance, Director
Office of Solid wWaste
U.8. Environmental Protection Agency

Richard J. Guimond, Director
Office of Radiation Programs
U.8. Environmental Protection Agency

Stuart Gummer, Chairman
Colorado River Basin Regional Water
Quality Control Board

Douglal Romoli, Project Manager
California Desert District
Bureau of Land Management
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Finally, in your October 25, 1980, letter to Jacqueline Wyland at Region IX,
U.§. Environmental Protection Agency, you provided copies of pertinent
portions of US Ecology's application dealing with protection of groundwater
and surface water resources. We, also, understand you have requested
additional information from US Ecolo?y on their environmental monitoring
program which resulted from your review of their application, This
information sho. ¢, also, #ssist in h¢1p1n? resolve this issue in responding
tg\commcnts and in preparation of the final environmental impact statement,

\\hust that this reply responds to your request.
Sincerely,
Carlton C., Kammerer, Director

State Programs
Office of Governmental and Public Affairs

ce: Daniel Mc
insitrator, Region IX
ntal Protection Agency

Sylvia ¥, Lowra
0ffice of Solid.

\
Richard J. Guimond,
Office of Radiation grams
U.S. Environmental P ction Agency
Douglas Romoli, Project\

California Desert Distri
Bureau of Land Management

anager
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NRC Response to California Department of Health Services
Request for Technica) and Regulatory Assistance
on the Liner Issue

1. NRC Response

The KRC concurs with the California Department of Health Services' (DHS's)
position that flexible membrane 1iners are not required to comply with NR(C's
requirements for low-level radioactive waste (LLW) disposs) in 10 CFR Part 61.
In edditior, NRC concurs that 1iners are not necessary to monitor radionue)ide
releases or contain the waste for & properly designed disposa) facility located
in an arid environment as proposed by Californfa, Further, NRC stresses that
Tiners mey not even be desirable for California's proposed LLW disposa)
focility because they could unnecessarily result n violations of NRC's
requirements or incresse the long-term risk to humen health and the environment
from the dispose) facility, A deciston to include limers in the design would
significantly incresse the engineering effort required to demonstrate that the
gesign, operation, and closure of the facility complies with the performance
objectives and technica) requirements of 10 CFR Part 61.

2. Discussion

As described in Don J, Womeldorf's November B, 1990 letter to the NRC, the
Environmental Protection Agency (EPA) Region Ix has recommended consideration
end analysis of a 1iner and leachate collection system as part of the
Southwestern Compact's proposed LLW disposal fact fty. EPA's rationale for
recommending the lirer and leachate collection system 1s that such @ system
would provide for rapid detection of any radionuciide releases to the vadose
zone beneath the facility, Based on an anelysis of the EPA recommendation,
DHS concluded that 1iner and leachate collection s;stcms are neither
presciptively required by NRC requirements in 10 CFR Part 61 nor necessary to
comply with the performance objectives and technica) requirements of Part 6.

NRC's requirements 1n Part 61 emphasize a systems approach to LLW disposal,
including consideration of site characteristics, facility design and operation,
waste form and classification, and facility closure, These requirements were
developed fn the early 1980's based on the lessons learned at the first
generation of LLW disposa) facilities 1n this country and on the naw
technologies emerging for the disposa) of hazerdous chemica) and other wastes,
The Commission selected the requirements after extensive analysis of
elternative site, design, and waste characteristics.

At the time the Commission promulgated the requirements. the NRC was well aware
of the potential adverse consequences of sccumulation o’ water within disposa)
units as a result of low-permeability foundetion meterials or other berriers to
flow such as flexible membrane liners. This accumulation of water led to
releases of radionuclides from disposa) units at the commercia) LLW disposa)
facilities at West Valley, New Yor » and Maxey Flats, Kentucky, Similar



roblems had also occurred at the LLW disposal facility operated by the
gepartmonl of Energy ot Oak Ridge, Tennessee. Extensive corrective actions,
including pumping and treatment of leachate from the disposal units, continue
to be necessery ot these sites to prevent unacceptable discharge of contaminated
water to the land surface.

Although these problems were caused in part by the low permeability of the
netures! foundation materials beneath the disposal units and high infiltration
rates through unit covers, installation of flexible membrane 1iners or other
engineered barriers to flow could have the same practical effect on
sccumulation of water within the disposal units., In the supplementary
information that accomparied the Part 61 requirements, the Commission stated
that:

"... relience should be placed on siting requirements which will keep
woter aweay from wastes, result in low volumes of contaminated water being
relessed, and provide a long travel time for decay. The Commission takes
exception to any design which relies on & leachate collection and
trestment system to reduce migration., Such @ design 15 expected to result
in o requirement for continued active site maintenance, therefore
vioisting the performance objective 1n 61.44,% [47 FR §7466; December 27,
1882

Besed on NRC's continuing oversight of California's LLW regulatory program, 1t
eppears that Celifornia DHS hes adopted an approach that 1s consistent with the
Commission's position and the requirements in Part 61.

The regulatory approach adopted by the Commission in Part 61 allows & license
epplicant and disposa) site operator optimal flexibility in selecting
technologies and procedures to ensure protection of the public health and
sefety and the environment, This epproach 1s reflected in the structure of the
requirements, which consist of overarching performance objectives 1n Subpart C
end specific technical requirements on site suitability, design, operations,
closure, waste characteristics, environmenta) monitoring, and other aspects in
Subpart D of Part 61,

KRC believes that the regulatory framework embodied in Part €1 provides & more
effective spproach to minimizing the formation and migratior of leachate from
LLW disposa] facilities than & policy that relies heavily on the use of liners
and leachate collection systems, For LLW disposal, NRC does not believe that
Tiners and leachate collection systems will totally eliminate the potential for
groundwater contamination. If an applicent roposed a 1iner and leachate
collection system as part of & disposa) facility for LLW the NRC would be
concerned that the system could contribite to the accumuiation of leachate
within the disposa) unit, which would require active long term maintenance to
remove and treat and, 1f not rem ved, could result in unacceptable releasss of
contaminants to the environment,

Whether for the purpose of monitoring or conteining potentia) radionuclide
releases from the disposal f|c111t{. Tiners and leachate collection systems can
only be used for LLW disposal facilities {f they will not result in



sccumulation of water within the disposa) unit that would violate the
performence objectives and the technical requirements in Part 61. For example,
incorporating a liner and leachate collection system in the design for the
Southwestern Compact's proposed disposal facility would require the applicant
to demonstrate that the performance objectives would not be violated over the
long term (e.9., 500 years or more depending on waste characteristics) as a
result of water accumulation within the disposa) trenches. Such &
demonstration would be difficult since water accumulation could theoretically
result in a continuing need to pump and treat the leachate, in direct discharge
of contaminated leachate to the land surface, or 1n & concentrated discharge of
contaminated leachate to the vadose zone when the liner failed.

Further, an applicant would have to demonstrate that use of @ 1iner and
lTeachate collection system would not violate the specific technical
requirements of Subpart D of Part 61, Specifically, the applicant would have
to describe how the proposed disposal system complies with the following
technice] requirements, among others, despite the potential for water
sccumulation within the disposal unit as & result of the 1iner:

€1.51(a)(1) « “S1.: design features must be directed toward long-term
isolation and avoidance of the need for continuing active maintenance
efter site closure,"

61.51(2)(2) « *The disposal site design and operation must be compatible
with the disposal site closure and stabilization plan and lead to disposal
site closure that provides reasonable assurance that the performance
objectives of Subpart C of this part will be met.*

61.81(a)(3) « “The disposa) site must be designed to complement and
improve, where appropriste, the ebility of the disposal site's natura)
characteristics to assure that the performance ohjectives of Subpert C of
this part will be met.*

61.51(2)(4) « "Covers must be designed to minimize to the extent
practicable water infiltration, to direct pcrcolat!n? or surface water
away from the disposed waste, and to resist degradation by surface
geologic processes and biotic activity,*

61.51(a)(6) « *The disposa) site must be designed to minimize to the
extent practicable the contact of water with the wiste during storage, the
contact of standing water with waste during disposal, and the contact of
percolating or standing water with wastes after disposal,*

The applicant would need to demonstrate that the feoility hes been designed,
constructed, operated, and closed in a manner that ensures infiltration through
the unit cover will be less than the flux rate through the liner over the
Tifetime of the unit, Such a demonstration would be difficult given the
limited ogorat1ona1 experience with the long-term performance of flexible
membrane lirers. The demonstration would also have to includc, among other
.hings, @ description of how the liner complements and fmproves the ability of
the sfte's natura) characteristics to assure compliance with the performance



objectives and how the design minimizes to the extent practicable contact of
percolating or standing water with wastes after disposal despite the potential
for accumugat!on of water within the unit. This could be especially difficult
for a dispose) facility located in an arid environment, such as progotod by
California, where the performance of the disposa) s{atom without a liner and
leachate collection system may already comply with Part €1 and the inclusion of
the 1iner only increases the potentia) for sccumulation of water within the
disposal unit,

The gotont1c1ly adverse impacts of the Yiner on performance of the disposa)
facility and 1ts compliance with Part 6] exist regardless of whether its
intended purpose 15 to contain the waste or facilitate monitoring of
redionuc)ide releases, Alternative monitoring technologies that provide for
timely detection of contaminant releases are rcadily available and yet would not
sppear t~ “ose the problems ceused by 1iners and leachate cullection systems,
For e». , the NRC 1s awere of monitoring systems proposed by the Department
of Ener  Jor the LLW disposal facility at the Nevada Test Site, DOE's

proposed system provides for neutron moisture content logging, gamme
spectroscopy, and soi) gas sampling within and beneath the disposal unit, For

e commercial LLW disposal facility, such m0n1tor1ng systems could be used to
provide “...early warning of releases of radionuc)ides from the disposa) site
before they leave the site boundary,” 1n sccordance with NRC requirements in 10
CFR €1.63(c), without unnecessarily promoting accumulation of water within the
disposal unit, NRC has provided regulatory guidance on acceptable

environmental monitoring programs in the Staff Technical Position on
Environmental Monitoring.

One final comment 1s appropriate with respect to the *Joint NRC-EPA Guidance on
¢ Conceptua) Design Approach for Commercial Mixed Low-Leve)l Radioactive and
Hezardous Waste Disposal Facilities® and 1ts relation to the proposed
Celifornia LLW disposal facility, The NRC and EPA developed this joint
guidance to provide one acceptable conceptua) design for disposa) of mixed
waste in accordance with the requirements of NRC 1n 10 CFR Part 61 and of EPA
in 40 CFR Part 264. It 1s important to emphasize that the ?uidanco presents &
*conceptual" design only; any application |doptin? this design approach would
have to demonstrate compliance with both sgencies' requirements. With respect
to NRC's requirements in Part 61, an applicant would have to demonstrate that
the disposal system dors not suffer from the same limitations and potential
problems described above for disposal units that include liners and leachate
collection systems, In addition, the joint guidance should not be construed as
& generic endorsement by NRC or EPA for this type of disposa) facility design
for LuW other than mixed waste. For the reasons cited a ove, it 1s desirable
to avoid the potential complications associated with 1iners and leachate
collection systems by avoiding their use altogether, except as required by EPA
;or hazar:o:s waste disposal in accordance with the Resource Conservation and
ecovery Act,



