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Nuclear power plant licensees are required to con-
trol releases of radioactive liquids and airborne ma-
terials from their facilities to ensure that they are

below regulatory limits (Code of Federal Regulations
(CFR) Title 10, Parts 20 and 50) and to provide adequate
protection for public health, safety, and the environment.
Regulatory requirements for the control of radioactive ef-
fluents include provisions for sampling, analysis, moni-
toring during releases, assessing the potential impacts, and
reporting them to the NRC. In addition, licensees are also
required to develop and implement a radiological envi-
ronmental monitoring pro-
gram to assess the long-
term impacts from plant
operation.

Decommissioning expe-
rience during the 1990s at
facilities such as Connecti-
cut Yankee, Yankee Rowe,
and Maine Yankee high-
lighted the potential for
small leaks or spills or
equipment failures that oc-
cur from time to time dur-
ing plant operation to result
in unanticipated subsurface
contamination that must be
addressed at decommission-
ing. In addition, inadvertent
releases at operating plants
(e.g., Braidwood 2005–
2006, Byron 2006, Callaway

2006, Indian Point 2005, Dresden 2004, and Salem 2002)
brought heightened public and regulatory interest in the
issue, although none of these instances resulted in any risk
to public health, safety, or the environment.

Inadvertent releases of radioactive material to the envi-
ronment clearly undermined stakeholders’ trust in the
openness of communication by the local utility and in the
industry’s commitment to operate nuclear power plants
in an environmentally responsible manner. In November
2005, the Nuclear Energy Institute (NEI) formed a task
force to develop a coordinated approach and guidance for
ground water protection.

The U.S. Nuclear Regulatory Commission formed the
Liquid Radioactive Release Lessons Learned Task Force in

March 2006 to review indus-
try events and any associat-
ed public health impacts, in-
dustry actions, applicable
NRC inspection require-
ments, and communications
with external stakeholders.
The NRC task force issued
its final report1 on September
1, 2006. Among the report’s
26 recommendationswere to
augment the existing regula-
tory framework, review de-
sign and maintenance re-
quirements for components
that contain radioactive flu-
ids but are not considered
safety-related, and perform
additional reviews of guid-
ance and regulations for de-
commissioning and license
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renewal. Regarding public health impacts, the report con-
cluded as follows:

The most significant conclusion of the task force re-
garded public health impacts. Although there have
been a number of industry events where radioactive
liquid was released to the environment in an un-
planned and unmonitored fashion, based on the data
available, the task force did not identify any instances
where the health of the public was impacted. (page i)

To ensure that industry’s efforts were responsive to the
NRC’s and other stakeholders’ concerns, the NEI staff
and key industry representatives participated in several
public meetings with the NRC to discuss industry actions
and progress on the development of the Industry Ground
Water Protection Initiative (GPI) and associated industry
guidance. In May 2006, the Nuclear Strategic Issues Ad-
visory Committee for NEI unanimously voted to adopt
the GPI,2 which established voluntary measures to mini-
mize the potential for inadvertent releases of radioactive
liquids to the environment and to improve communica-
tion with external stakeholders and provide reassurance
that the nuclear power industry is committed to a high
standard of public radiation safety and protection of the
environment. Interim guidance documents for develop-
ing the action plan and for developing the voluntary com-
munication protocol were issued in June 2006.3,4

Each nuclear power plant committed to implementing
the Industry GPI by July 31, 2006. During the same time
frame, each facility voluntarily provided a summary of
previous leaks and contamination events to the NRC that
is available on the NRC’s electronic system, ADAMS. The
major elements of the Initiative included the following:

1. Development and implementation of an action plan to
assure timely detection and effective response to in-
stances of inadvertent radiological liquid releases to
ground water to prevent offsite migration of licensed
material and to quantify the potential impacts on de-
commissioning.

2. Expansion of the reporting requirements to include vol-
untary communication of leaks and spills or sample re-
sults for onsite ground water that exceed environmen-
tal reporting thresholds and inclusion of those data in
30-day and annual reports to the NRC.

Peer reviews to verify that each facility had an action
plan and communication protocols were performed in the
fourth quarter of 2006 and first quarter of 2007, respec-
tively. By August 1, 2006, each utility had an action plan in
place and had begun to assess its facilities’ systems, struc-
tures, and components and work practices to identify those
items that presented the highest potential for equipment
failure or a leak of radioactive material. The initial phase
for implementing the GPI also involved updating studies
of the site’s hydrology and geology as necessary to ensure
that monitoring wells were appropriately located to pro-
vide for early detection of any ground water contamina-
tion. To meet the goal for improving transparency about
plant operations, each member company reached out to its
external stakeholders to discuss the GPI and their ap-
proach for implementing the voluntary initiative.

The very short time frame to develop and adopt the In-
dustry GPI did not allow for industry technical standards
to be developed for ground water protection programs
prior to the implementation of the GPI. In September
2006 an Electric Power Research Institute (EPRI) com-
mittee began work to develop technical guidelines for an
effective ground water protection program, resulting in
implementation of the GPI occurring concurrently with
the development of the guidance. EPRI published techni-
cal guidance for a comprehensive ground water protec-
tion program in November 2007.5

To facilitate the transfer of knowledge, the NEI held a
workshop on ground water protection in February 2007.
Since then, the NEI and EPRI have held joint annual
workshops on ground water protection to provide a fo-
rum for industry, vendors, research organizations, and the
NRC to interact and share lessons learned to improve
ground water protection programs.

NEI Guidance for the Initiative

In August 2007, the NEI issued NEI 07-07, “Industry
Ground Water Protection Initiative—Final Guidance
Document.” This revision incorporated the lessons
learned from the industry reviews, requests for clarifica-
tion and observations during implementation from mem-
ber companies, and input from stakeholders.

The GPI has become an ongoing program that will ap-
ply throughout each stage of a nuclear power plant’s life
cycle. Following are the elements of an effective ground
water protection program to meet NEI 07-07:

i. To understand the flow of ground water through the
site based on the hydrology and geology and to be able
to predict how inadvertent contamination would like-
ly move.

ii. To evaluate systems, structures, and components and
work practices that could lead to inadvertent contami-
nation through equipment failure and/or human error.

To ensure that industry efforts
were responsive to the NRC’s
and other stakeholders’
concerns, the NEI staff and
key industry representatives
participated in several public
meetings with the NRC to
discuss industry actions and
progress on the development
of the Industry GPI and
associated industry guidance.



iii. To develop an effective ground water monitoring pro-
gram to provide for early detection of inadvertent con-
tamination and to use that information to improve de-
commissioning recordkeeping and planning.

iv. To enhance communications with external stakeholders
about events that could result in inadvertent contamina-
tion of soil and/or subsurface water, even if there is no
risk to public health or protection of the environment.

v. To ensure independent review and oversight of the
ground water protection program.

To accomplish the elements described previously, NEI
07-07 provides specific actions and objectives. For ele-
ments i–iii, those objectives are as follows:

1.1 Ensure that the site characterization of geology and
hydrology provide an understanding of predominant
ground water gradients based upon current site con-
ditions.

1.2 Identify the site’s potential for inadvertent leaks or
equipment failure based on plant design and work
practices.

1.3 Establish an onsite ground water monitoring program
to ensure timely detection of inadvertent radiological
releases to ground water.

1.4 Establish a remediation protocol to prevent migration

of licensed material offsite and to minimize decom-
missioning impacts.

1.5 Ensure that records of leaks, spills, and remediation
efforts are retained and retrievable to meet the re-
quirements of 10 CFR 50.75(g).

For the communication element (iv), the objectives in-
clude the following:

2.1 Conduct initial and periodic briefings on the site-specific
GPI program for designated state and local officials.

2.2 Perform “informal” communication as soon as prac-
ticable to appropriate state and local officials with fol-
lowup notification to the NRC, as appropriate, re-
garding a leak/spill as defined in NEI 07-07 into
ground water and onsite or offsite water sample re-
sults exceeding the reporting criteria for environmen-
tal samples.

2.3 Submit a 30-day report to the NRC for any result for
an onsite ground water sample that exceeds the re-
porting criteria for environmental samples of ground
water to be used or that may be used as a source of
drinking water. Copies of the 30-day report shall also
be provided to appropriate state and local officials.

2.4 Document all onsite ground water sample results and
a description of a leak/spill as defined in NEI 07-07 in
the Annual Radioactive Effluent Release Report or the
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Annual Radiological Environmental Operating Re-
port.

The final guidance also added objectives for independent
review and oversight of the program (element v), as follows:

3.1 Perform an independent self-assessment of the GPI
program.

3.2 Conduct a review of the GPI program under the aus-
pices of NEI.

NRC Activities

The NRC has undertaken a variety of activities to close
out the recommendations in the final report of the Liquid
Radioactive Release Lessons Learned Task Force. In Sep-
tember 2007, the staff revised the significance determina-
tion process for Public Radiation Safety to address un-
planned, unmonitored releases or spills as a failure to
implement the radioactive effluent release program. The
NRC issued Temporary Instruction 2515/173 in May
2008 to assist NRC inspectors in assessing licensees’ im-
plementation of the GPI; those inspections began around
September 2008. Ground water monitoring and/or site
characterization has also been included in several changes
or development of new regulations and regulatory guid-
ance. For example, the NRC included aspects of onsite
ground water monitoring in new or revised regulatory
guidance for minimization of contamination, control of

radioactive liquid and gaseous effluents, and environ-
mental monitoring.6,7,8 At this time, they are also consid-
ering including requirements for ground water monitor-
ing and/or site characterization in rulemaking and changes
to regulatory guidance for decommissioning planning and
license renewal.9,10

The GPI Continues

The GPI is and will be part of the ongoing programs
for nuclear power plants. At this stage, many nuclear pow-
er plants are refining their initial implementation of the
GPI by collecting additional data to improve their site
conceptual model of the flow of ground water through
the site, augmenting existing programs or developing new
techniques to monitor the condition of plant components,
and improving the administrative controls of their radio-
logical work practices to minimize the potential for leaks
or spills or licensed material. NEI-sponsored independent
peer reviews are under way to verify that member com-
panies are addressing each objective in NEI 07-07.

Because of increased attention to ground water protec-
tion and onsite ground water monitoring, leaks of ra-
dioactive liquids from buried piping have been detected.
In 2007, the Institute for Nuclear Power Operations
(INPO) expanded their plant evaluations to include the
condition of buried pipes. The following year, EPRI
formed the Buried Pipe Integrity Group and by December
2008 had issued guidance for a buried piping program.11

As a result of the leaks from buried pipes, in September

March/April 2010 Radwaste Solutions 27



28 Radwaste Solutions March/April 2010

2009 NRC Chairman Gregory Jaczko requested that the
staff review the NRC’s existing regulations and activities
for oversight of buried pipes and provide the Commission
with a paper explaining ongoing and planned generic ac-
tivities to address leaks from buried piping.12 Collectively,
the industry is working to develop a proactive assessment
and management program for buried pipes and is pursuing
research in inspection and analysis techniques to better de-
termine the condition of the buried components.

Significant Improvements

All nuclear power plants are committed to imple-
menting an effective ground water protection program,
improved management of unplanned or unmonitored re-
leases, and improved communications with external
stakeholders. In addition to meeting the objectives of
NEI 07-07, new plant applicants may use the NEI 08-08,
“Generic FSAR Template Guidance for Life-Cycle Min-
imization of Contamination,” to demonstrate compliance
with 10 CFR 20.1406. The early detection of leakage de-
scribed in NEI 08-08 relies on Sec. 1, Ground Water Pro-
tection Program, in NEI 07-07 as the technical basis.

The nuclear power industry has a vested interest in en-
suring consistent implementation of the Industry GPI.
Regulatory and public confidence in a plant’s commitment
to responsible environmental stewardship is essential to
supporting the ongoing operation of the current fleet and
future construction and operation of new nuclear plants.

In the two and a half years since the GPI was adopted,
the industry has made significant improvements to the
management of inadvertent releases and to ground water
protection programs. Many plants have established or
augmented periodic meetings with external stakeholders
to discuss plant operations, including the routine planned
releases of low levels of radioactive effluents from the
plant. The response from external stakeholders to recent
voluntary communications appears to have benefited from
the improved communication and education about the en-
vironmental protection aspects of nuclear power plant op-
erations.
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