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INTRODUCTION
The State of Vermont and its citizens have a direct and ongoing interest in all
aspects of the decommissioning, spent fuel management, and site restoration of the
nuclear power plant that lies within the State's borders. The Vermont Yankee
Nuclear Power Station (Vermont Yankee) is in Vernon, Vermont, on the banks of
the Connecticut River. After 42 years of generating power, Vermont Yankee has
now ceased operations. On December 19, 2014, Entergy Nuclear Operations, Inc.
(Entergy) submitted its Post Shutdown Decommissioning Activities Report
(PSDAR), including a site-specific Decommissioning Cost Estimate (DCE) (ADAMS
Accession No. ML14357A110). On that same day, Entergy submitted several other
filings, including an Updated Irradiated Fuel Management Plan (ADAMS Accession
No. ML14358A251) and an Updated Decommissioning Funding Status Report
(ADAMS Accession No. ML14358A250). On January 6, 2015, Entergy filed an
exemptions request to allow it to access the Nuclear Decommissioning Trust (NDT)
Fund for spent fuel management expenses (ADAMS Accession No. ML15013A171).
The State of Vermont objects to these filings. While Entergy has previously
worked with the State toward mutually agreeable solutions on a number of matters,
including an omnibus Settlement Agreement in December 2013 that resolved many
legal and policy disputes between the parties, Entergy's latest round of filings were
made with full knowledge that the State objected to many aspects of these filings.
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The State respectfully requests that the Nuclear Regulatory Commission
(NRC) act immediately to force Entergy to address the many concerns the State
raises in its Comments below and in the attachments to these Comments.
I.

The NRC Should Require Entergy to Address the State's ConcernsExpressed Today and in Comments the State Previously Provided to
Entergy-and Hold a Full Adjudicatory Hearing on Whether Entergy
Can Proceed with Its Decommissioning Plans
In December 2013, after Entergy had announced its plans to shut down by

the end of 2014, the State of Vermont and Entergy signed an omnibus Settlement
Agreement that resolved many legal and policy disputes between the parties.
Entergy has attached that Settlement Agreement to its recently submitted PSDAR.
In paragraph 6 of the Settlement Agreement, Entergy agreed to provide the State
with a comprehensive site assessment study. Paragraph 6 then states that Entergy
"shall review the results of the study" with the Department of Public Service, the
Agency of Natural Resources, and the Department of Health, and Entergy "shall
consider any comments provided by those parties for inclusion in the PSDAR." To
ensure that this occurred, the Settlement Agreement imposed a minimum period of
"sixty (60) days after completing the site assessment study" before Entergy could
submit its PSDAR. The clear intent of this paragraph was that a meaningful
dialogue would occur between Entergy and the State during the 60-day waiting
period when Entergy was required to review and consider the State's comments.
Unfortunately, Entergy effectively ignored the substantive comments provided by
three separate State agencies during this 60-day time period.
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On December 13, 2014, within the required 60-day waiting period, Vermont
Department of Public Service Commissioner Christopher Recchia sent Entergy
detailed comments from three separate State agencies, including 190 itemized
comments explicitly requesting a response or additional information from Entergy
to better understand Entergy's post-closure plans and thus allow the agencies to
determine whether Entergy's post-closure activities will comply with applicable law.
Despite its contractual obligation to "consider" the State's comments before
submitting its PSDAR (Settlement Agreement ¶ 6), Entergy appears to have not
done so. The PSDAR that Entergy submitted to the NRC on December 19, 2014
contains an internal date on every page of "December 2, 2014"-which is 11 days
before the State provided Entergy with the comments Entergy was required to
consider.
The entirety of the State's December 13, 2014 submittal is attached-and
expressly incorporated into-these Comments. See Exhibit 1. Entergy's site
assessment study and the draft filings it provided to the State in October 2014 are
also attached. See Exhibit 2. Although Entergy-on February 28, 2015, more than
two months after it already submitted the PSDAR-provided a limited response to
some of the comments the State submitted, its response was inadequate and did not
provide the State agencies with the information they requested. See Exhibit 3. In
its February 28, 2015 letter, Entergy responded to only a portion of the State's
comments, and although Entergy stated that it was responding to all of the State's
comments on the PSDAR, it did not do that. It did not address the State's
3

comments on draft documents like the TLG Maximum SAFSTOR Cost Estimate,
even though that document was incorporated (without any apparent changes) into
Appendix C of the Decommissioning Cost Estimate that was included with
Entergy's PSDAR.1 The NRC should require Entergy to provide a detailed response
to all of the State's December 13, 2014 comments before the NRC allows Entergy to
proceed with its decommissioning plans.
The NRC should also require Entergy to respond to the State's Comments
provided today before the NRC allows Entergy to proceed with its decommissioning
plans. If there is to be any meaning given to the State's rights under NRC
regulations to comment on Entergy's proposed PSDAR, the NRC should require
Entergy to respond to the State's concerns.
In these circumstances, the NRC can-and should-"findo that a hearing is
required in the public interest" and provide a full adjudicatory hearing. 10 C.F.R.
§ 2.104. Many of Entergy's specific requests for exemptions, License Amendment
Requests, and its December 19, 2014 filings, including the PSDAR and
Decommissioning Cost Estimate, are interrelated, amend the terms of their license,
and should be addressed comprehensively in an adjudicatory hearing. As explained
below, Entergy's PSDAR, Decommissioning Cost Estimate, and related filings raise
a number of previously unaddressed issues that greatly affect the public interest.
This is particularly important in light of the piecemeal approach that Entergy has
1 Further, even for the State comments that Entergy responded to, many of its
responses were simply cross-references that were in fact unresponsive to the issues raised
by the State.
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taken to its post-closure-related filings with the NRC over the last year. The public
interest requires a full adjudicatory hearing to address the concerns expressed in
these Comments.
II. The NRC Should Require the PSDAR, Decommissioning Cost Estimate,
and Related Filings to Provide Reasonable Assurance that Adequate
Funds Will Be Available for Decommissioning
NRC regulations do not allow Entergy to take any decommissioning actions
that would "[r]esult in there no longer being reasonable assurance that adequate
funds will be available for decommissioning." 10 C.F.R. § 50.82(6)(iii). Entergy's
PSDAR, Decommissioning Cost Estimate, and other December 19, 2014 filings,
including updates to its Irradiated Fuel Management Plan and Decommissioning
Funding Status Report, make clear that Entergy intends to access the NDT Fund
for non-decommissioning uses, including spent fuel management expenses.
Entergy's January 6, 2015 exemption request explicitly seeks permission to use the
NDT Fund for spent fuel management expenses. The NRC should reject that
request and take all other necessary actions to ensure that each of Entergy's
withdrawals from the NDT Fund complies with applicable NRC regulations and
with the Master Trust Agreement that Entergy signed when it bought Vermont
Yankee. See Exhibit 4.
A. To Ensure Adequate Funding for Decommissioning, the NRC
Should Require Entergy to Revise Its Cost Estimates
Entergy's Decommissioning Cost Estimate includes a number of assumptions
that undermine Entergy's claim of reasonable assurances that it will meet its legal
obligation to decommission Vermont Yankee. The NRC should require Entergy to
5

revise its cost estimates to address the risk that some of these assumptions may
prove incorrect. In evaluating any claim that the NDT Fund contains "excess"
funds-as Entergy asserts in its December 19, 2014 filings and its January 6, 2015
exemptions request-the NRC must take into account recognized contingencies that
would increase the total cost for decommissioning, spent fuel management, and site
restoration.
It is no great insight that Entergy's financial analysis and its claim of
"excess" funds are based upon many assumptions that may not come to be. Indeed,
the only significant change between the draft PSDAR that Entergy provided the
State in October 2014 and the later version that Entergy submitted to the NRC
appears to be the addition of a regulatory commitment "to provide a total in
parental assurance of up to 10% of the remaining trust fund balance or $40 million,
whichever is less." PSDAR List of Regulatory Commitments. This addition to the
PSDAR is telling because it is triggered "[i]n the event that additional financial
assurance beyond the amounts contained in the remaining trust fund.., is
required." Id. In other words, Entergy concedes-as it must-that the trust fund
might turn out to be inadequate, thus triggering "the event that additional financial
assurance" is needed. Id. But at that point, the NRC regulations have failed to
assure adequate funding for decommissioning.
At that point, where "additional financial assurance ... is required," Entergy
should not place a limit on how much assurance it will provide, much less a limit
that decreases the lower the fund balance goes, as occurs with Entergy's
6

"commitment" of $40 million or "10% of the remaining trust fund balance...
whichever is less." Id. Depending on the circumstances (e.g., market decline), the
amount should be increased the lower the fund balance goes. Yet Entergy's
parental assurance "commitment" literally goes to $0 once the NDT Fund goes to
$0.
In other words, at the very moment when a parental guarantee may well be
needed, it no longer exists.
The lack of a true parental guarantee is not a small matter, particularly
given that Vermont Yankee is one of the first merchant generators to undergo the
decommissioning process. As the NRC heard from numerous members of the public
during the public hearing on February 19, 2015, Vermonters are greatly concerned
about whether the corporation of Entergy will exist decades from now when Entergy
must begin radiological decontamination and dismantlement. If at any point
Entergy fails to pay for all of the radiological decommissioning and spent fuel
management that is needed at the site, the State's concern is that uncovered costs
may ultimately fall upon the citizens of Vermont. The NRC has a legal duty to
ensure that this does not occur. At the February 19, 2015 hearing, NRC officials
assured Vermonters that Entergy would not be allowed to walk away from its legal
obligations. The NRC made similar reassurances in a later statement to the press:
"We're not going to just let them walk away. Even if it involved
working with the Department of Justice to go after the parent
company," said NRC spokesperson Neil Sheehan.
"Even if the
company dissolves, they still have assets.
Entergy owns a
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transmission company... and they own other nuclear power plants
other than this."
VTDigger.org, Residents Seek Assurance from Feds on Vermont Yankee
Decom mn issioing (Feb. 22, 2015), http://vtdigger.org/20 15/02/22/residents-seekassurance-feds-vermont-yankee-decommissioning/.
While the State of Vermont appreciates these reassurances, such statements
are not a substitute for the NRC's legal obligation to uphold regulatory
requirements that ensure that Entergy will have adequate funds to decommission
Vermont Yankee. This is especially important in light of the fact that Entergy has
already publicly expressed its view that, although it expects the fund to have
enough money to decommission the plant, Entergy expects litigation between the
State of Vermont and the company over any shortfall. See VTDigger.org, Entergy
Makes First Withdrawalfrom DecommissioningFund,
http://vtdigger.org/2015/02/1 1/entergy-make s-first-withdrawal-decommissioningfund/ ("If the fund comes up short, [the Entergy representative] said there would be
litigation between the state and the company as to how to pay for it.").
If such a lawsuit is ever brought by the State of Vermont, by the NRC
working with the Department of Justice, or by all three governmental agencies
working cooperatively, everyone will look back at the decisions the NRC makes (or
fails to make) over the next few months and wonder what went wrong. And if such
lawsuits fail, or succeed in a pyrrhic way because even the parent company is
insolvent at that point, the State of Vermont could be left with a radiologically
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contaminated site and spent nuclear fuel within its borders. The State asks the
NRC to do everything within its power now to ensure that this does not occur.
In particular, as noted in more detail below, there are several concrete steps
that the NRC can-and should-take now to ensure adequate funding for
decommissioning.
i. The NRC should require Entergy to do additionalradiologicaland
non-radiologicalsite characterization.Although Entergy chose to submit its
PSDAR more than two years before this filing is due, Entergy has until December
2016 to submit its PSDAR. The NRC should require Entergy to use this time to
engage in a more thorough radiological and non-radiological site characterization.
This is especially important in light of the recent discovery of radionuclides like
strontium-90 in locations where those contaminants have not previously been
discovered.
The characterization of the site (radiological and non-radiological) has not yet
occurred. Rather, Entergy has elected to wait decades until nearly the end of the
allowed SAFSTOR period before engaging in this characterization. The decision to
delay characterization makes it incredibly difficult for the NRC and the State of
Vermont, including the Department of Health, the Agency of Natural Resources,
and the Department of Public Service, to evaluate the PSDAR. The decision to
delay characterization also calls into question all of the cost estimates that Entergy
has provided in its PSDAR and related filings. Without a full site characterization,
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there is no way to determine what it will ultimately cost to perform radiological
decommissioning, spent fuel management, and site restoration.
Overall, the PSDAR is written with inadequate detail for the Department of
Health to be confident that the public health and the environment are protected
during any of the five plant status types-transition from operations, SAFSTOR
dormancy, preparations for dismantling and decontamination, dismantling and
decontamination, and site restoration. For instance, the PSDAR does not
adequately estimate the number and type of personnel onsite to accomplish work,
especially: wet spent fuel operations; fire protection; monitoring of structure,
system, and component integrity; and radiological environmental monitoring.2 The
PSDAR also fails to identify what external resources (local, state, or federal)
Entergy is relying on to protect the health and safety of the public during the
various phases of post-shutdown activities. Without adequate information on these
and other matters, the Department of Health cannot be certain that public health
and safety will be served to the degree needed.
The PSDAR also does not describe the depth and breadth of the planned
radiological environmental monitoring program. Doing so is important because of
the large volume of radioactive materials generated by plant operations and to be
maintained within the structures, systems, and components during each phase of

2 It is unclear why the plant staffing is not adequately identified, given that such
information is routinely included in supplemental data developed by TLG in performing
decommissioning costs estimates. The PSDAR should provide the staffing plan for each
phase of post-shutdown activities and describe how the plant activities and programs are
expected to change over the phases of post-shutdown activities.
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decommissioning. At multi-unit sites like Millstone 1 and Indian Point 1, there is a
robust radiological environmental monitoring program that covers the unit that is
in SAFSTOR. The PSDAR provides no indication that robust radiological
environmental monitoring is planned or will be executed at Vermont Yankee.
The PSDAR also inadequately describes radiological emergency preparedness
during decommissioning. The basis of emergency planning ignores hostile action
based scenarios that could destroy key structures storing radioactive materials or
result in a zirconium fuel cladding fire while fuel remains in the spent fuel pool.
The Department of Health has concerns for public health during the time to
prepare for SAFSTOR and when spent fuel is transferred from the spent fuel pool to
dry casks. Plans are inadequately described in the PSDAR to assure the
Department of Health that accidents and releases that may affect the environment
and public health can be managed by Entergy with a dramatically reduced work
force. The Department of Health is concerned as well about radioactive material
releases during the period of decontamination and dismantling just before license
termination. Concerns arise due to the complex and unique nature of the
radiological industrial and transportation activities to occur during
decontamination and dismantling.
Throughout the SAFSTOR years, large quantities of radioactive materials in
solid and liquid form will be left in storage onsite where leaks have occurred in the
past, and may occur again. In addition to radioactive material storage, inventory
management and monitoring, and response to leaks into the environment, there is a
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serious concern about fire protection for. the structures, systems, and components
containing radioactive materials in storage. Capabilities to monitor for and respond
to these kinds of radiological emergencies are not adequately addressed in the
PSDAR.
The inadequacy of the PSDAR's site characterization violates directly
applicable NRC regulatory guidance. For instance, the NRC has directed that "[t]he
cost of remediating known environmental contamination should be included (soil,
groundwater, surface water, etc.)" in the PSDAR. NRC Regulatory Guide 1.185 at
8. Entergy's PSDAR does not meet this requirement because such costs cannot be
estimated without more detailed site characterization.
One clear omission from the PSDAR (and the Site Assessment Study that
Entergy did before completing the PSDAR) is the recent discovery of strontium-90
in locations where that contaminant had not previously been discovered. See
Vermont Department of Health Communications Office, Strontium-90 Detected in
Ground Water Monitoring Wells at Vermont Yankee (Feb. 9, 2015),
http://healthvermont.gov/news/2015/020915_vystrontium90.aspx.

The Department

of Health also found cesium-137, strontium-90, and other long half-life radioactive
materials in soil samples taken in 2010. See
http ://healthvermont.gov/enviro/rad/yankee/laboratoryitesting.aspx.
The Department of Health's publication of results iregarding strontium-90 in
groundwater wells occurred after Entergy submitted its PSDAR. At this point, we
already know of at least one way in which the Decommissioning Cost Estimate is
12

incorrect-namely, the analysis underlying the estimated amount of soil removal
that will be needed surrounding the advanced off-gas (AOG) building. On that
issue, Entergy has stated the following:
It should be noted that no additional remediation of the soil in the
vicinity of the AOG building was included, based upon the earlier
remediation (soil removal) performed by Entergy VY and the findings
from the GZA groundwater investigation that only tritiurn had
migrated into the groundwater. Tritium is a low-energy beta emitter
with a half-life of approximately 12.3 years, decaying to nonradioactive helium. As such, any residual sub-grade tritium is not
expected to require any further remediation at the time of
decommissioning in order to meet site release criteria.
Decommissioning Cost Estimate, § 3, page 12 (emphasis added; footnote omitted).
The Decommissioning Cost Estimate is clearly out-of-date and incorrect in its
claim that "only tritium ha[s] migrated into the groundwater" in this area. Id. This
new data on strontium-90 creates doubt regarding Entergy's claim in the PSDAR
that previous excavation of the AOG leakage site eliminates the need to excavate
deeper than three feet below grade. See id.; see also id. at § 3, page 13 (noting that
foundations and building walls will only be removed "to a nominal depth of three
feet below grade"). Many long-lived radionuclides are likely to be found in soils and
groundwater far from the small excavation made to repair the leaks that likely
allowed reactor condensate to enter into the site soils for many years. In addition,
these same long-lived radionuclides are likely to be found in the structures,
systems, and components left during SAFSTOR and then later decontaminated and
dismantled.
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At an absolute minimum, the recent discovery of strontium-90 requires
further analysis by Entergy and revision of the PSDAR to take this into account.
This is an important issue because the presence of strontium-90 or other
long-lived radionuclides could greatly increase the costs of decommissioning and
site restoration. NRC regulatory guidance on the requirements of a PSDAR
specifically directs that "[tihe cost of remediating known environmental
contamination should be included (soil, groundwater, surface water, etc.)." NRC
Regulatory Guide 1.185 at 8. Entergy's PSDAR does not meet this requirement.
Long half-life radioactive materials are to be expected to be found in soils at
Vermont Yankee. These include 5,730-year half-life carbon-14, 100-year half-life
nickel-63, 29-year half-life strontium-90, 30-year half-life cesium-137, 13.5-year
half-life europium-152, and 12.3-year half-life hydrogen-3. See Abelquist, Eric W.,
DecommissioningHealth Physics, A Handbook for MARSSIM Users (2d Ed. 2014).
These radioactive materials and hard-to-detect radionuclides were found in the
decommissioning of both Maine Yankee and Connecticut Yankee in addition to
transuranics, radioisotopes of plutonium, curium, neptunium, and americium. See
Letter from Thomas L. Williamson, Maine Yankee Director of Nuclear Safety and
Regulatory Affairs to NRC (Jan. 16, 2002) (ADAMS ML020440651). Further, as the
State pointed out to Entergy in the State's December 2014 comments, carbon-14 has
been a major issue in the decommissioning of other sites such as Yankee Rowe and
is expected to be a concern in the decommissioning of future sites such as San
Onofre. Despite the State's explicit request, Entergy has not yet provided any
14

evaluations, analyses, or other bases for assuming that carbon-14 will not be of
concern in decommissioning Vermont Yankee.
Conversations with Health Department staff in Maine and with
Environmental Conservation Department staff in Connecticut indicate that
decommissioning is likely to reveal unanticipated radioactive sources to be
remediated. These included pockets of highly contaminated groundwater dammed
up by existing structures at Maine Yankee and a 25-foot-deep 225-foot-long
excavation of soil around the reactor water storage tank at Connecticut Yankee.
These kinds of potential situations are not adequately accounted for in the PSDAR.
The PSDAR provides no assurance that the challenges of remediating these
radioactive materials are factored into the planning and funding for the
decommissioning of Vermont Yankee.
Even if strontium-90 had not recently been discovered, the PSDAR would be
deficient given other evidence that soil contamination exists-and that remediation
is thus likely to be needed-more than three feet below grade. The October 2014
Site Assessment Study documents the 1991 leak in the chemistry lab drain line, the
AOG reactor condensate leaks confirmed in 2009, the piping leaks between the
radioactive waste building and the AOG building discovered in 2010, and other
spills and leaks of radioactive materials. The area between the Connecticut River,
the intake structure, the discharge structure, and the reactor, turbine, and
radioactive waste buildings may contain large volumes of contaminated soil
requiring excavation to meet the derived concentration guideline levels for
15

appropriate remediation in accordance with the Multi-Agency Radiation Survey and
Site Investigation Manual. Significant leakage of reactor condensate and
radioactive materials spills have occurred: in the AOG piping tunnel; in piping
between the AOG building and the radioactive waste building; in and around the
radioactive waste building; in the condensate storage tank courtyard; and between
the Connecticut River and the reactor, radioactive waste, and AOG buildings.
Entergy should sample soils at depths greater than three feet and be prepared to
remove contaminated soil for off-site disposal when necessary. If Entergy fails to
remediate beyond three feet below grade, contamination could reach the
groundwater and river water down-gradient of these areas. The PSDAR provides
no information to determine whether the human and financial resources required
for all necessary soil removal and other remediation will be available at the time
the remediation must occur.
Because an adequate characterization of the site (radiological and nonradiological) has not yet been done, Entergy cannot provide an accurate estimate of
the scope of work and resulting costs for decommissioning. Indeed, Entergy's
Decommissioning Cost Estimate explicitly recognizes (at page vii) that it "may not
reflect the actual plan to decommission Vermont Yankee."
More generally speaking, the PSDAR does not provide sufficient information
about the plans and resources to be dedicated to post-shutdown decommissioning
activities at Vermont Yankee. The lack of sufficient information in the PSDAR
leaves the Department of Health unable to ensure that Entergy will leave the site
16

in a safe condition that will not lead to adverse health effects. Entergy must
provide the NRC and the State of Vermont with substantial additional information
before the NRC allows Entergy to proceed with its decommissioning plans. This
would provide, among other things, the needed assurance that there will be:
(1) robust environmental surveillance of this site where large volumes of radioactive
material as well as asbestos, lead, and other hazardous materials may be stored for
fifty years or more before disposal 3 ; (2) adequate staff and other resources to
monitor the integrity of structures, systems, and components that contain these
radiological and other hazardous materials; and (3) adequate plans and funding to
assure the removal of soils and other sources of radioactive and other hazardous
contamination that resulted from 42 years of operation in Vermont, including many
years of long-unidentified leaks and identified radiological and non-radiological
incidents.
As noted above, Entergy has until December 2016 to submit its PSDAR, and
the NRC should require Entergy to use this time to engage in a more thorough site
characterization so that it can make a more accurate Decommissioning Cost
Estimate in connection with its PSDAR. At a minimum, if a more detailed site
characterization is not going to occur until after the SAFSTOR period, then the

3 The Department of Health has comprehensive regulations governing asbestos and
lead. See Department of Health, Vermont Regulations for Asbestos Control (1995),
http://healthvermont.gov/regs/asbestoscontrol-reg.pdf; Department of Health, Vermont
Regulations for Lead Control, http://healthvermont.gov/regs/VRLCFINAL0912.pdf. The
PSDAR does not explain what actions Entergy plans to take to ensure compliance with
these regulations during post-closure operations.
17

NRC should require Entergy to plan for contingencies that may not be discovered
until that time.
As it stands, although Entergy's Decommissioning Cost Estimate claims to
take into account "contingencies," it in fact does not do so. Rather, Entergy puts
forth an estimate "based on ideal conditions" and then factors in "a percentage
contingency" based on "unforeseeable events that are alinost certainto occur in
decommissioning, based on industry experience." Decommissioning Cost Estimate
at xii (emphasis added). Entergy goes on to note that "[clontingency funds ... are
expected to be fully expended." Id. (emphasis added); see also id. at § 3, page 4
("Contingency funds are expected to be fully expended throughout the program.").
If such funds are "expected to be fully expended," then-by definition-they are not
really contingencies, but rather expenses that are expected to occur.
Actual contingencies-such as the discovery of strontium-90 and other
radionuclides in places not previously thought to be contaminated-have
historically led to enormous escalations in decommissioning costs. For instance, at
Connecticut Yankee, the discovery of strontium-90-the very same radiological
contaminant that was recently discovered in the groundwater at Vermont Yankeeled to an enormous decommissioning cost escalation during the radiological
decontamination and dismantlement phase that Entergy intends to postpone until
the end of its SAFSTOR period. Yet Entergy categorizes all of these types of
potential expenses as "financial risks" and explicitly notes that it "does not add any
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additional costs to the estimate for financial risk." Decommissioning Cost Estimate
§ 3, page 6 (emphasis added).
The NRC cannot allow Entergy to ignore contingencies that may not be
discovered until the site is characterized after the SAFSTOR period. This is
particularly true in light of Entergy's January 6, 2015 exemption request and other
filings that explicitly request that the NRC rely upon this already-outdated
Decommissioning Cost Estimate as proof that there are allegedly "excess" funds in
the NDT Fund.
ii. The NRC cannot allow Entergy to assume that it will have no spent
fuel management expenses after 2052. Entergy's cost estimates include no
funding for spent fuel management beyond 2052, and thus provide no explanation
for how decommissioning costs might escalate if spent fuel remains onsite at the
time that decontamination and dismantlement begins. Further, Entergy's claim of
"excess" funds in the NDT Fund is predicated on the assumption that all spent fuel
will be removed by 2052. This assumption conflicts with federal law, historical and
current political realities, and recent statements from the NRC, the U.S. Court of
Appeals for the District of Columbia Circuit, and the Vermont Public Service Board.
The NRC cannot allow Entergy to make assumptions that require, among
other things, changes to current law. Yet, according to the U.S. Government
Accountability Office (GAO), a change to current law is precisely what is needed to
allow the U.S. Department of Energy (DOE) to begin accepting spent fuel in 2026
and complete the removal of spent fuel by 2052, as Entergy assumes will occur.
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Entergy's entire Updated Irradiated Fuel Management Plan, and all of its cost
estimates for spent fuel management expenses, depend upon DOE's plan to attempt
to site an interim storage facility by 2025. (There is clearly no prospect of Yucca
Mountain opening within the next 10 years.) But the GAO has stated that an
interim storage facility requires congressional action because "new legislative
authority is needed for developing interim storage that is not tied to Yucca
Mountain." GAO 15-141, Spent Nuclear Fuel Management at 20 (October 2014),
available at http://www.gao.gov/assets/670/666454.pdf. Further, "experts and
stakeholders generally [have] noted that because the Congress has not agreed on a
new path forward for managing spent nuclear fuel since funding was suspended in
2010, nor have DOE officials proposed legislation requesting new authority,
obtaining specific legislative authority in time to meet DOE's proposed time frames
might be challenging." Id. In other words, not only does Entergy's spent fuel
management plan require congressional action before it can be implemented, but it
requires congressional action that has not yet even been proposed and that would be
"challenging" to get passed even if it were proposed. Id.
And even if DOE were to receive legislative approval to site an interim
storage facility, the GAO report lists several other challenges to the actual siting of
such a facility. Id. at 19-37. These include technical challenges to transporting
high-burnup fuel (which Vermont Yankee has), as well as the political and societal
challenges that have historically proved insurmountable in past attempts to site
nuclear waste storage facilities at Yucca Mountain and elsewhere. As the U.S.
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Court of Appeals for the District of Columbia recently held, the societal and political
barriers to siting an offsite nuclear waste storage facility require the NRC to
analyze the very real possibility that spent fuel will be stored onsite at plants like
Vermont Yankee indefinitely. See generally New York v. NRC, 681 F.3d 471 (D.C.
Cir. 2012). The NRC itself recognized this possibility in its recently issued
Continued Storage Rule, which includes an analysis of onsite spent nuclear fuel
storage under an "indefinite timeframe to address the possibility that a repository
never becomes available." NUREG-2157 at iii. Given the NRC's acknowledgement
that spent fuel might be stored onsite at plants like Vermont Yankee indefinitely,
the NRC cannot allow Entergy to assume that all fuel will be removed by 2052.
Indeed, even Entergy's own Decommissioning Cost Estimate notes a number
of the reasons that spent fuel removal is unlikely to occur by 2052. For instance,
Entergy notes that "the country is at an impasse on high-level waste disposal."
Decommissioning Cost Estimate at xiv; id. at § 1, page 5. Further, the prospect of
an interim storage facility-which is a necessary prerequisite to Entergy's spent
fuel storage plan-is identified merely as one of the Blue Ribbon Commission on
American's Nuclear Future's "recommendations" that "may impact
decommissioning planning." Id. at xv & § 1, page 6 (emphasis added). And the
Decommissioning Cost Estimate candidly admits that Entergy's spent fuel storage
plan depends upon "the appropriate authorizations from Congress." Id. Further,
other sections of the Decommissioning Cost Estimate recognize-as Entergy mustthat the fuel may not be removed by 2052. For instance, in discussing
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decommissioning of the dry-cask storage pad and facilities, Entergy notes that this
will occur "at the time of plant decommissioning or after DOE has removed all spent
fuel from. the site." Decommissioning Cost Estimate § 2, page 6 (emphasis added).
Also, as Entergy is well aware, in 2006 the Vermont Public Service Board, in
its Docket 7082 Order and Certificate of Public Good, required Entergy to address
the possibility of spent nuclear fuel remaining onsite as long as through 2082. See
http://www.state.vt.us/psb/orders/2006/files/7082cpg.pdf. Entergy's PSDAR fails to
explain why it has chosen to ignore the Order of the Vermont Public Service Board
requiring an analysis based on spent fuel being onsite for at least 30 years longer
than Entergy assumes in its PSDAR.
In short, Entergy's 2052 date for the completion of the removal of spent
nuclear fuel is not only unrealistic and dependent on a change to current federal
law, but it is also directly contrary to statements of the Vermont Public Service
Board, the NRC, and the U.S. Court of Appeals for the D.C. Circuit. When the
Vermont Yankee reactor was licensed in 1972, the Atomic Energy Commission
stated that the reactor's spent fuel would be promptly transported to an out-of-state
reprocessing facility soon after that fuel was removed from the reactor. Vermont
Yankee Nuclear Power Station Final EIS at 93-94 (July 1972) (ML061880207).
More than forty years later, none of the spent nuclear fuel has been removed, nor is
there any likely prospect that removal will occur in the near future. Just as the
U.S. Court of Appeals for the D.C. Circuit recently forced the NRC to confront this
reality in the context of its Continued Storage Rule, the NRC must confront that
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reality here as well. Indeed, even Entergy candidly admits that, based upon a
number of "performance assumptions," it "anticipates" that spent fuel removal
"could" be complete by 2052. Decommissioning Cost Estimate at xi. The NRC
cannot allow Entergy to make assumptions about what "could" happen, particularly
when Entergy is attempting to use those assumptions in related filings to claim an
alleged "excess" of funds. Any claimed "excess" quickly disappears as soon as the
NRC recognizes, as it must, that spent fuel could remain onsite after 2052.4
iii. The NRC cannot allow Entergy to assume that site restoration
will cost only $57 million. Because Entergy has chosen to put Vermont Yankee
into SAFSTOR, the PSDAR provides only general summaries of the non-radiological
aspects related to how final site restoration will be achieved. Further, Entergy's
cost estimate of $57 million for site restoration ignores evidence that the
Department of Public Service has presented to the Vermont Public Service Board in
Docket #7862 that a more reasonable estimate for site restoration would equate,
adjusted for current 2014 dollars, to around $100 million and could be as high as
$133 million once contingencies are taken into account. And as both the NRC and
Entergy have recognized on numerous occasions, the ultimate site restoration
standards that apply to Vermont Yankee are a matter of State authority. Thus, if

4 Entergy's claimed "excess" of around $176 million at the end of decommissioning in
2076 mostly disappears if Entergy includes the estimated annual expenses of $4 million
(and consequent lost interest) for spent fuel management from 2053 to 2076 (rather than
assuming, as Entergy does, that those expenses are "$0"). And even if a small portion of
that alleged "excess" money still remains in the NDT Fund by 2076, it would not be nearly
enough to pay for ongoing spent fuel management expenses in the future.
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Entergy is going to provide the NRC with estimates about the cost of site
restoration, it should assume that these costs could be as high as $133 million.
B. To Ensure Adequate Funding for Decommissioning, the NRC
Should Limit Entergy's Use of the Vermont Yankee NDT Fund at
This Time to Activities that Reduce Radiological Contamination
As the State recently explained in two letters to NRC Nuclear Reactor
Regulation Director William Dean (dated January 26, 2015 and January 27, 2015),
the NRC has a statutory duty to ensure that Vermont Yankee's owners and
operators have-and will continue to have-the ability to pay for decommissioning.
The NRC is charged with overseeing each nuclear power plant's NDT Fund to
ensure that each fund is sufficient to fully decontaminate the site to below the
NRC's allowed radiological limits. As the U.S. Court of Appeals for the Seventh
Circuit recently held, "[t]he decommissioning of nuclear facilities is closely
regulated by the Nuclear Regulatory Commission, and its regulatory authority
embraces every potential malfeasance or misfeasance of assets dedicated to the
decommissioning process." Pennington v. Zionsolutions LLC, 742 F.3d 715, 719 (7th
Cir. 2014) (Posner, J.). As "the designated policeman of decommissioners," the NRC
is tasked with "assess[ing] the management of the complex, technologically
sophisticated process of nuclear decommissioning." Id.
Entergy's proposed funding approach for decommissioning, spent fuel
management, and site restoration is problematic for at least two reasons. First,
applicable NRC regulations do not allow Entergy to use NDT Funds for anything
other than radiological decommissioning. Those regulations serve an important
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purpose, and the NRC should not exempt Entergy from those regulations. Second,
the Vermont Yankee NDT Fund is subject to a Master Trust Agreement that
Entergy signed when it purchased Vermont Yankee, and the Master Trust
Agreement does not allow Entergy to make the withdrawals it seeks to make.
i. NRC regulationslimit NDT disbursements to activities that reduce
radiologicalcontamination. Applicable statutes and NRC regulations do not
allow Entergy to use NDT Funds for anything other than radiological
decommissioning. Disbursements from the NDT Fund "are restricted to
decommissioning expenses." 10 C.F.R. § 50.75(h)(1)(iv). All withdrawals must be
"for legitimate decommissioning activities consistent with the definition of
decommissioning in [10 C.F.R.] § 50.2." Id. § 50.82(a)(8)(i)(A). The NRC's definition
of "Decommission" is limited to activities that "reduce residual radioactivity." 10
C.F.R. § 50.2. As the NRC has made clear, "Decommissioning activities do not
include the removal and disposal of spent fuel which is considered to be an
operational activity or the removal and disposal of nonradioactive structures and
materials beyond that necessary to terminate the NRC license." General
Requirements for DecommissioningNuclear Facilities,53 Fed. Reg. 24018-01, 24018
(1988). Because decommissioning only includes activities that reduce radiological
contamination, it "do[es] not include the cost of demolition and removal of
noncontaminated structures, storage and shipment of spent fuel, or restoration of
the site." Id. at 24028.
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The NRC's regulations on the creation and use of NDT Funds explicitly state
that these funds are intended to cover only radiological decontamination necessary
for site closure: "Amounts [required to be set aside in the NDT Funds] are based on
activities related to the definition of 'Decommission' in § 50.2 of this part and do not
include the cost of removal and disposal of spent fuel or of nonradioactive structures
and materials beyond that necessary to terminate the license." 10 C.F.R. § 50.75
n. 1. The NRC's regulations on financial qualifications for nuclear decommissioning
similarly note that NDT Funds address "only those decommissioning costs incurred
by licensees to remove a facility or site safely from service and reduce residual
radioactivity," which does not include, "for example, the costs of dismantling or
demolishing non-radiological systems and structures." StandardReview Plan on
Power,Reactor Licensee FinancialQualificationsand Decommissioning Funding
Assurance, NUREG-1577, Rev. 1, at 16, § 2(A)(3) (1999). In short, the NRC has
made abundantly clear that, absent a waiver, only costs that "reduce residual
radioactivity" can be withdrawn from the NDT Fund. StandardReview Plan for
Decommissioning Cost Estimates for Nuclear Power Reactors, NUREG-1713, Final
Report, at 4, § (B)(3) (2004).
Entergy is well aware of this restriction-hence it has filed its January 6,
2015 exemptions request in an attempt to avoid having to comply with longstanding and directly applicable NRC regulations. Entergy has recently asserted
that the NDT Fund can be used for planning costs associated with spent fuel
management, citing NRC Regulatory Guide 1.184. See Letter from T. Michael
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Twomey to Kyle H. Landis-Marinello and Christopher Recchia at 2 & n.7 (Feb. 9,
2015). But that very same passage of the NRC regulatory guidance also highlights
the general rule that NDT Funds cannot be used for spent fuel management
expenses:
[F]unds collected and set aside in the decommissioning trust for
decommissioning are exclusively for radiological decommissioning as
defined in 10 CFR 50.2.
Therefore, the amount set aside for
radiological decommissioning as required by 10 CFR 50.75 should not
be used for: (1) the maintenance and storage of spent fuel in the spent
fuel pool, (2) the design, construction, or decommissioning of spent fuel
dry storage facilities directly related to permanent disposal, (3) other
activities not directly related to, radiological decontamination, or
dismantlement of the facility or site.
NRC Regulatory Guide 1.184 at 6 (emphasis added).
ii. The Master Trust Agreement limits NDT disbursements at this
time to activities that reduce radiologicalcontamination. Just as applicable
statutes and regulations place important limitations on what disbursements are
allowable from the NDT Fund, the Master Trust Agreement-which Entergy signed
when it purchased Vermont Yankee-also places limitations on NDT Fund
disbursements. 5 The Master Trust Agreement imposes legal restrictions on when
and for what purposes Entergy can withdraw money from the NDT Fund. Such
restrictions are not surprising given that Vermont ratepayers contributed the
majority of the principal funds that currently exist in the NDT Fund-Entergy has
never contributed any money to that Fund. Rather, Entergy inherited the NDT
5 The NRC's approval of the sale of Vermont Yankee explicitly required that the

"decommissioning trust agreement must be in a form acceptable to the NRC," including 30day notice to the NRC before any disbursements. OrderApproving Transfer of License and
Conforming Amendment, Docket No. 50-271 (May 17, 2002) (ADAMS ML#020390198).
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Fund-subject to numerous conditions in the Master Trust Agreement-as part of
its purchase of the plant in 2002, and Entergy has never made a payment to the
NDT Fund. The Vermont Legislature has directed the Vermont Department of
Public Service to advocate for prudent use of the ratepayer contributions that
created the NDT Fund. See Vt. Stat. Ann. tit. 30, § 2(d). The State has a significant
interest in ensuring that this money is spent consistent with NRC regulations and
the terms of the Master Trust Agreement. The NRC should apply extra scrutiny to
disbursements from the Vermont Yankee NDT to ensure that Vermont ratepayer
money is spent prudently and appropriately.
Further, Vermont ratepayers have an existing 55% interest in any leftover
funds. That direct interest is noted in several provisions of the Master Trust
Agreement, including Exhibits D and E. The 55% interest is also required under
various Vermont Public Service Board Orders and Certificates of Public Good that
remain in effect today. When Entergy sought to purchase the Vermont Yankee
plant in 2002, the Vermont Public Service Board approved that sale only upon a
number of conditions, including the return of any excess NDT funds to ratepayers:
"Upon completion of the decommissioning of Vermont Yankee, any property
remaining in [Entergy's] Decommissioning Trust funds shall be distributed by the
Trustee for the benefits of the customers of Vermont Yankee's sponsors."
Investigation into General Order No. 45 Notice filed by Vermont Yankee Nuclear
Power Corporationre: proposed sale of Vermont Yankee Nuclear Power Station to
Entergy Nuclear Vermont Yankee, LLC, and related transactions,Docket No. 6545
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(June 13, 2002) at p. 158, availableat http://www.state.vt.us/psb/6545.htm, aff'd, In
re Proposed Sale of Vermont Yankee Nuclear Power Station, 829 A.2d 1284 (Vt.
2003); see also Entergy's 2002 Certificate of Public Good, Docket No. 6545 (June 13,
2002), Condition 2, available at http://www.state.vt.us/psb/6545.htm (same);
Entergy's 2014 Amendment to 2002 Certificate of Public Good, Docket No. 7862
(Mar. 28, 2014), at p.2, available at
http://psb.vermont.gov/sites/psb/files/orders/2014/201403/7862%20%20CPG%20Amendment.pdf.
As the Vermont Public Service Board noted in a related ruling, "the
disposition of any potential future excess decommissioning funds has expressly been
an issue throughout this proceeding" and was "fully litigated" as part of the
proceeding that approved Entergy's purchase of Vermont Yankee. Order re:
Motions to Alter or Amend, Enter Final Judgment, and Stay PendingAppeal,
Docket No. 6545 (July 30, 2002), at 6 n.17, availableat
http://www.state.vt.us/psb/6545.htm. In fact, the Vermont Public Service Board
rejected a proposal that would have denied Vermont ratepayers their full 55%
interest in leftover NDT Funds, finding that such a proposal was inconsistent with
ratepayer expectations under provisions of the previous decommissioning trust that
had been in place since 1988. Final Order, Docket No. 6545, at 36-38. The Vermont
Public Service Board concluded that "these funds were collected from ratepayers for
a specific purpose and, if not needed for that purpose, should be returned" to
ratepayers. Id. at 152.
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Given their 55% interest in any leftover funds, Vermont ratepayers have a
direct interest in ensuring that every disbursement from the NDT Fund complies
with applicable statutes, regulations, and the Master Trust Agreement. Vermont
ratepayers are directly harmed by any money that the Bank of New York Mellon
improperly disburses.
The Master Trust Agreement places numerous restrictions on any use of the
NDT Fund. Most importantly, the Master Trust Agreement:
(1) requires that all radiological decontamination and decommissioning be
complete before any money from the NDT Fund can be used for spent fuel
management or site restoration6 ; and
(2) once radiological decontamination and decommissioning is'complete,
allows withdrawals only for spent fuel management costs that were not
7
recovered from the Department of Energy.

The "exclusive purpose" of the Master Trust Agreement is "to accumulate and
hold funds for the contemplated Decommissioning of the Station and to use such

funds, in the first instance, for expenses related to the Decommissioning of the
Station as defined by the NRC in its Regulations and issuances, and as provided in

6 The

Master Trust Agreement recognizes that "Decommissioning" may at times
include activities that, though not directly reducing radiological contamination by
themselves, are nevertheless necessary to allow radiological decommissioning and
decontamination, such as the removal of spent fuel from the reactor to the spent fuel pool.
7 Noticeably absent from Entergy's January 6, 2015 exemption request is any

reference to the legally binding Master Trust Agreement or to the fact that Entergy's
request seeks to use the NDT Fund to pay for certain expenses that the U.S. Department of
Entergy (DOE) is legally required to undertake.
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the licenses issued by the NRC for the Station and any amendments thereto."
Master Trust Agreement § 2.01 (emphasis added). As discussed above, NRC
regulations clearly define decommissioning as activities that reduce radiological
contamination, and explicitly exclude expenses such as spent fuel management and
site restoration. The Master Trust Agreement's "exclusive purpose" is to follow
these NRC regulations by ensuring that NDT expenses are used in the first
instance to reduce radiological contamination. Thus, the Master Trust Agreement
requires that all radiological decontamination and decommissioning be complete
before any money from the NDT Fund can be used for spent fuel management or
site restoration.
Other sections of the Master Trust Agreement similarly require the Bank to
refrain from disbursing funds for anything other than radiological decontamination
and decommissioning until those activities are complete. In particular, the Master
Trust Agreement, in several sections, specifically sets up a sequencing of
disbursements that requires all radiological decontamination and decommissioning
activities to be "completed" before any other disbursements are allowed. Master
Trust Agreement § 4.01.
Section 4.01 of the Master Trust Agreement, like the applicable NRC
regulations discussed above, limits disbursements from the NDT Fund to "paying
costs, liabilities and expenses of Decommissioning or, if so specified, administrative
expenses." The Master Trust Agreement defines "Decommissioning" as "the
removal of the Station from service and disposal of its components in accordance
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with Applicable Law." Master Trust Agreement § 1.01(j). Only "[o]nce
Decommissioning is completed" can the Bank release NDT Funds to Entergy for
uncovered "Spent Fuel Costs and Site Restoration Costs." Id. § 4.01 (emphasis
8

added).

This sequencing is explained further by Exhibit D of the Master Trust
Agreement. Exhibit D-labeled "Decommissioning Requirements"-explicitly
defines the "Completion of Decommissioning" as "plant dismantlement and
decontamination to NRC standardsplus the completion of additional activities
agreed to or imposed in the course of [the sale docket] before the Vermont Public
Service Commission or pursuant to any subsequent law or proceeding, but excluding
spent fuel management and any site restoration." Master Trust Agreement Ex. D
(emphasis added). In other words, spent fuel management and site restoration
expenses could be recovered from the NDT Fund only if they occurred after the
completion of radiological decommissioning.
And even then, the NDT Fund can only be used to cover expenses that the
U.S. Department of Energy (DOE) does not have to pay. The Master Trust
Agreement was signed in 2002. At that point, four years after DOE breached its
Although Entergy notes that section 4.01 refers to spent fuel and site restoration
costs "to the extent not included in Decommissioning," that parenthetical statement does
not mean that the Master Trust Agreement's definition of "Decommissioning" includes all
such costs. First, the language "to the extent not included" implies that there are spent fuel
costs that are not included in "Decommissioning." Further, as noted in detail below, the
definition of "Decommissioning" in the Master Trust Agreement states that it includes
"non-DOE spent fuel storage" expenses incurred during "pre-shutdown activities." Master
Trust Agreement § 1.01(j). Those limitations cannot be reconciled with Entergy's apparent
position that "Decommissioning" includes all costs of spent fuel management during the
post-closure period.
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contractual obligation to remove spent nuclear fuel from nuclear sites such as
Vermont Yankee, it was clear that Entergy would have the ability to sue DOE for
spent fuel management expenses. In fact, the Purchase and Sale Agreement for
Vermont Yankee explicitly transferred all rights to such lawsuits, and Entergy has
since recovered tens of millions of dollars from DOE for spent fuel management
expenses that would not have occurred had DOE removed the fuel in 1998.
The continuation of these lawsuits was anticipated by the Master Trust
Agreement, which set up a process to ensure that Entergy did not double recover for
spent fuel management expenses by using NDT Funds for expenses that it would
later recover from DOE through litigation. In particular, the definition of
"Decommissioning" in the Master Trust Agreement states that it includes "nonDOE spent fuel storage." Master Trust Agreement § 1.010) (emphasis added).
Similarly, Exhibit D of the Master Trust Agreement sets up the following provision
to address the "return of excess funds" from the NDT-a provision that clearly
requires Entergy to obtain all possible relief from DOE before it attempts to use
NDT Funds for spent fuel management expenses:
Return of Excess Funds in accordance with the second following
paragraph, shall occur following the earliest of (i) the date Completion of
Decommissioning has occurred and the Company has satisfied all of its
responsibilities for spent fuel management and site restoration or
(ii) the date on which Completion of Decommissioning occurs and any of
the following occur: (x) settlement between the Company and the US
Department of Energy ("DOE") with respect to spent fuel management
responsibilities for the Station, (y) final resolution of litigation by the
Company against DOE with respect to spent fuel management
responsibilities for the Station, or (z) satisfactoryperformance by DOE of
its spent fuel responsibility with respect to the Station.
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Master Trust Agreement Ex. D (emphasis added). Exhibit D then notes that
"excess funds" excludes costs "not otherwise payable by the federal government in
accordance with (x), (y) or (z) above."
Section 5.02 of the Master Trust Agreement similarly notes that it is "upon
termination of this Master Trust or such Funds, [that] the Trustee shall distribute
all funds necessary for Spent Fuel Costs and Site Restoration Costs to the
Company." That is because, as NRC regulations require, the NDT Fund must cover
all necessary radiological decontamination and decommissioning expenses before
any disbursements can be made to cover other expenses such as spent fuel
management and site restoration. That sequencing is the only way to ensure, as
the NRC must do, that Entergy maintains sufficient funds to radiologically
decontaminate the site.
The sequencing mentioned above is also required by the Master Trust
Agreement-for the same safety reasons that the NRC requires it, but also because
Vermont ratepayers have a direct interest in all excess funds. In particular, as
mentioned above, Vermont ratepayers will obtain 55% of all excess funds from the
NDT Fund. Thus, the Master Trust Agreement contains numerous provisions to
ensure proper care of these funds by Entergy and the Bank of New York Mellonincluding, for instance, the requirement that Entergy not spend any NDT Funds on
expenses that DOE is legally required to undertake.
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While Entergy's February 9, 2015 letter attempts to assert a different
interpretation of the Master Trust Agreement, Entergy's position is untenable and
in fact demonstrates why the NRC cannot allow Entergy to withdraw NDT Funds
for spent fuel management during the post-closure period before radiological
decommissioning is complete. For instance, Entergy claims that Exhibit D of the
Master Trust Agreement should effectively be ignored since it only addresses the
"Completion of Decommissioning" and not the ability of the Bank to disburse funds
for decommissioning itself. Entergy Feb. 9, 2015 Letter at 3. Yet, as discussed
above, section 4.01, which governs distributions by the trustee, contains limits and
sequencing of payments consistent with Exhibit D.
Entergy also asserts that only "FERC has the authority to determine the
disposition of any excess trust funds." Id. at 4. If anything, FERC regulations
provide yet another reason why the Master Trust Agreement must be interpreted as
limiting initial NDT Fund expenditures in the post-closure period to
decommissioning activities as defined by NRC regulations, since Entergy does not
have FERC approval to use the NDT Fund for anything other than radiological
decommissioning: "Absent express authorization of [FERC], no part of the assets of
the [NDT] Fund may be used for, or diverted to, any purpose other than to fund the
costs of decommissioning the nuclear power plant to which the Fund relates, and to
pay administrative costs and other incidental expenses, including taxes, of the
Fund." 18 C.F.R. § 35.32(6) (emphasis added). Thus, as both NRC and FERC
regulations require, it is only once decommissioning activities are complete (and
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thus NRC oversight complete) that excess funds can be used for other purposes,
such as spent fuel management. Also, Entergy's argument ignores FERC's approval
of the 2002 sale and transfer of the NDT Fund. See Vermont Yankee NuclearPower
Corp. et al., 98 FERC ¶ 61,122, order on reh'g, 98 FERC ¶ 61,358; see also New
England Coalition v. Vermont Yankee Nuclear Power Corp., 101 FERC ¶ 61,239.
For these and other reasons, the NRC should reject all aspects of Entergy's
proposed PSDAR and related filings, including its January 6, 2015 exemptions
request, insofar as Entergy seeks permission to spend NDT Funds at this time on
anything other than reducing radiological contamination at the site. At a
minimum, this means the following:
(1) The NRC should reject all requests by Entergy to use the Vermont Yankee
NDT Fund for spent fuel management expenses during the post-closure
period before radiological decommissioning is complete. This would
include rejecting Entergy's January 6, 2015 exemptions. request, as well as
Entergy's December 19, 2014 Updated Irradiated Fuel Management,
Updated Decommissioning Funding Status Report, and proposed PSDAR
and Decommissioning Cost Estimate insofar as those documents rely on
using the Vermont Yankee NDT Fund for spent fuel management
expenses before radiological decommissioning is complete. The NRC
should then require Entergy to submit revised filings of its December 19,
2014 filings, including a revised plan for spent fuel management expenses
that is consistent with the requirements of 10 C.F.R. § 50.54bb.
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(2) The NRC should analyze Appendix C of Entergy's Decommissioning Cost
Estimate and prohibit Entergy from withdrawing money from the
Vermont Yankee NDT Fund for all items that fail to meet the NRC's
definition of decommissioning, including, at a minimum, the following:
a. The $5 million payment (lines la.2.22 & lb.2.22) that Entergy is
making to the State as part of the Settlement Agreement;
b. Emergency preparedness costs (e.g., line la.2.23) 9 ;
c. Shipments of non-radiological asbestos waste (e.g., line la.2.27);
d. Insurance (e.g., line la.4.1);
e. Property taxes (e.g., line la.4.2);
f. Replacement of structures during SAFSTOR (e.g., line 2b. 1.4);
g. Any costs associated with offsite buildings that are not
radiologically contaminated; and
h. All other listed costs that relate to activities that do not reduce
radiological contamination.
9 Expenses for emergency preparedness do not reduce radiological contamination at
the site and are thus not proper uses of the NDT Fund. Entergy would therefore need an
exemption (which has neither been requested nor granted) before it could withdraw NDT
Funds for emergency preparedness expenses. Nevertheless, in addition to listing
emergency planning as a license termination expense in Appendix C of its Decommissioning
Cost Estimate, an Entergy spokesperson recently stated that Entergy intends to use NDT
Funds not only for emergency preparedness measures, but also for "any legal costs"
resulting from the State's challenges to Entergy's planned reductions in emergency
preparedness. VTDigger.org, State Appeals Decision on Vermont Yankee Monitoring,
http://vtdigger.org/2015/02/26/state-appeals-decision-on-vermont-yankee-emergencymonitoring/ (emphasis added). According to the Entergy spokesperson, these legal costs are
,"part of our decommission costs,' he said. 'This is money that's going to be coming from
trust fund."' Entergy's reasoning was that "[b]ecause the plant is no longer generating
revenue, [the Entergy spokesperson] said any legal costs the company incurs will come out
of the decommissioning trust fund." Id. The NRC cannot allow that to happen.
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(3) The NRC should request that Entergy explain, in light of its merchantgenerator status, how Entergy will fund items such as those listed above,
as well as costs that are not currently listed in its Decommissioning Cost
Estimate, such as employee pension fund liabilities. Entergy's ability or
inability to fund such liabilities bears directly on Entergy's ability to fund
radiological decommissioning expenses should those expenses turn out to
be larger than anticipated. Entergy erroneously places all projected costs
into three categories: NRC License Termination costs, Spent Fuel
Management costs, and Site Restoration costs. The NRC should make
clear that certain costs, such as those noted above, fall outside of these
three categories, and the NRC should ask Entergy to add a fourth
category for those costs. In addition to those items listed above, this
fourth category would also contain expenses such as Entergy's "NEI
Annual Fee" (e.g., line la.2.38 of Appendix C). Further, the NRC should
require Entergy to revise some of those costs. For instance, Entergy
states in Appendix C of its Decommissioning Cost Estimate that it expects
to pay only around $7,000 per year in property taxes beginning in 2020
(e.g., lines 2aa.4.2 & 2b.4.2). This is incorrect. Although Entergy notes
that its payments under the generation tax will "cease once the plant is
permanently shutdown" (Decommissioning Cost Estimate § 3, page 18),
Entergy fails to account for the fact that the generation tax is the basis for
Entergy's current exemption from otherwise applicable state property
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taxes. Entergy has no basis for assuming that its current exemption from
those taxes will continue once the generation tax ceases to provide
revenue to the State of Vermont. Entergy similarly has no basis for its
claim that local authorities will tax Vermont Yankee "as vacant land."
Decommissioning Cost Estimate § 3, page 18. Entergy has not explained
how it will pay for any higher property taxes that may apply either at the
state or local level.
(4) The NRC should take all other actions necessary to protect the money in
the NDT Fund until radiological decommissioning is complete. See, e.g.,
10 C.F.R. § 50.82(a)(8)(i)(A) (requiring that all withdrawals from NDT
Funds must be "for legitimate decommissioning activities consistent with
the definition of decommissioning in [10 C.F.R.] § 50.2"); Master Trust
Agreement § 2.01 (stating that the "exclusive purpose" of the Master
Trust Agreement is "to accumulate and hold funds for the contemplated
Decommissioning of the Station and to use such funds, in the first
instance,for expenses related to the Decommissioning of the Station as
defined by the NRC in its Regulations and issuances, and as provided in
the licenses issued by the NRC for the Station and any amendments
thereto" (emphasis added)).
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III. In Accordance with the National Environmental Policy Act, the NRC
Must Analyze the Environmental Impacts of Entergy's Proposed
PSDAR and Related Filings
The National Environmental Policy Act (NEPA) requires federal agencies to
prepare "a detailed statement.., on the environmental impact" of any proposed
major federal action "significantly affecting the quality of the human environment."
42 U.S.C. § 4332(1)(C)(i); see generally 42 U.S.C. §§ 4321 et seq. At a minimum, if
an agency is going to allow a licensee to engage in activities with environmental
impacts without the agency first issuing a detailed environmental impact
statement, the agency must do an environmental analysis and issue a "finding of no
significant impact" (FONSI). 40 C. F. R. § 1501.4; id. § 1508.14.
The requirements of NEPA apply not only to affirmative actions by an agency
(such as a licensing decision), but also to actions of a licensee that "are potentially
subject to Federal control and responsibility," such as the PSDAR. Id. § 1508.18
(emphasis added). "Actions include the circumstance where the responsible officials
fail to act and that failure to act is reviewable by courts or administrative tribunals
under the Administrative Procedure Act or other applicable law as agency action."
Id. Under the Administrative Procedure Act, the requirements of NEPA apply
equally to an agency's actions as to an agency's "failure to act." 5 U.S.C. § 551(13).
Thus, although the NRC takes the position that it need not formally approve a
PSDAR, it nevertheless has duties under NEPA to review the environmental
impacts of decommissioning plans. NEPA responsibilities are triggered by the fact
that a federal agency "has actual power to control the project." Ross v. Fed.
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Highway Admin., 162 F.3d 1046, 1051 (10th Cir. 1998). Here, there is no doubt
that the NRC has authority over the decommissioning of nuclear power plants, and
the NRC itself has explicitly recognized its authority to "find the PSDAR deficient."
NRC Regulatory Guide 1.185, StandardFormat and Content for Post-Shutdown
DecommissioningActivities Report at 10 (June 2013).
At least one federal circuit court of appeals has already made clear that
"[r]egardless of the label the [Nuclear Regulatory] Commission places on its
decision," the act of "permitting [a licensee] to decommission the facility" requires
NEPA review: "An agency cannot skirt NEPA or other statutory commands by
essentially exempting a licensee from regulatory compliance, and then simply
labelling its decision 'mere oversight' rather than a major federal action. To do so is
manifestly arbitrary and capricious." Citizens Awareness Network, Inc. u. Nuclear
Regulatory Comm 'n, 59 F.3d 284, 293 (1st Cir. 1995). Another federal circuit court
of appeals has similarly held in an analogous situation that when a federal agency
has a "mandatory obligation to review" plans, the agency's "failure to disapprove" of
those plans constitutes "major federal action" triggering NEPA review. Ramsey v.
Kantor, 96 F.3d 434, 445 (9th Cir. 1996).
The required NEPA analysis must be comprehensive and address all
"potential environmental effects" unless those effects are so unlikely as to be
"remote and highly speculative." San Luis Obispo Mothers for Peace v. Nuclear
Regulatory Comm'n, 449 F.3d 1016, 1030 (9th Cir. 2006). Potential environmental

41

impacts from the storage of spent nuclear fuel include impacts resulting from "the
possibility of terrorist attack." Id. at 1031.
Before the NRC allows Entergy to proceed with decommissioning, the NRC
must perform the required NEPA analysis of potential environmental impacts
associated with Entergy's specific PSDAR and related filings. This would
necessarily include analyzing the environmental and economic impacts of the
PSDAR's election of the maximum SAFSTOR period.
A comprehensive analysis is required here in part to avoid segmenting
environmental analyses into discrete parts without ever looking at their full
combined effects-an approach that NEPA does not allow. See e.g. Del. Riverkeeper
Network v. FERC, 753 F.3d 1304, 1314 (D.C. Cir. 2014) ("The justification for the
rule against segmentation is obvious: it prevents agencies from dividing one project
into multiple individual actions each of which individually has an insignificant
environmental impact, but which collectively have a substantial impact." (quotation
and alteration marks omitted)); see also, e.g., NRDC v. Callaway, 524 F.2d 79, 88
(2d Cir. 1975) (NEPA is meant to provide "a more comprehensive approach so that
long term and cumulative effects of small and unrelated decisions could be
recognized, evaluated and either avoided, mitigated, or accepted as the price to be
paid for the major federal action under consideration" (emphasis added)). The NRC
has previously underscored the value of a comprehensive NEPA analysis: "While
NEPA does not require agencies to select particular options, it is intended to foster
both informed decision-making and informed public participation, and thus to
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ensure that the agency does not act upon incomplete information, only to regret its
decision after it is too late to correct." In Re Duke Energy Corporation(McGuire
Nuclear Station, Units 1 and 2;ý Catawba Nuclear Station, Units and 2), CLI-02-17,
56 N.R.C. 1, 10 (2002).
In short, NEPA does not allow the NRC to permit Entergy to proceed with its
decommissioning activities without further analysis by the NRC of the potential
environmental impacts of those activities. The PSDAR as it currently stands is
insufficient to identify and assess the site-specific environmental impacts of
Entergy's decommissioning activities to facilitate proper planning. The process
outlined in NRC Regulatory Guide 1.185 requires a conclusion to be made based on
comparison to pre-defined and generic environmental impacts that may or may not
be applicable to all nuclear power plants. Additionally, the range of environmental
impacts addressed by Entergy's PSDAR does not include environmental impacts
associated with non-radiological contaminants and the generation and storage of
non-radiological wastes. Thus, the PSDAR fails to provide sufficient information to
allow the NRC, the State, and the public to assess all of the environmental impacts
associated with Entergy's decommissioning activities.
While it is the State's position that a full NEPA analysis is required here
before the NRC can allow Entergy to proceed with decommissioning, Entergy's
PSDAR is also deficient because it incorrectly claims that all environmental impacts
are "bounded" by previously issued environmental impact statements. See PSDAR
§ 5; 10 C.F.R. § 50.82(a)(4)(i); NRC Regulatory Guide 1.185. As an initial matter,
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while Entergy states that it "has concluded that the environmental impacts
associated with planned VYNPS site-specific decommissioning activities" are
bounded by previous environmental impact statements (PSDAR at 22), it is of
course the NRC, not Entergy, that is the entity legally responsible for compliance
with the National Environmental Policy Act.
Further, Entergy does not and cannot support its "bounding" claim. Entergy
attempts to show "bounding" by citing three documents issued between the years
1997 and 2007: the 1997 Generic Environmental Impact Statement in Support of
Rulemaking on Radiological Criteria for License Termination of NRC-Licensed
Nuclear Facilities (NUREG-1496); the 2002 Final Generic Environmental Impact
Statement on Decommissioning of Nuclear Facilities (NUREG-0586); and the 2007
Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
Supplement 30, Regarding Vermont Yankee Nuclear Power Station (NUREG-1437,
Supplement 30).
Those three documents, the most recent of which is now eight years old, do
not "bound" all of the environmental impacts associated with decommissioning this
specific plant under the specific PSDAR that Entergy has just submitted. Entergy
asserts-without citation to any scientific or environmental reports, studies, or
analyses-that because Vermont Yankee "is smaller than the reference boiling
water reactor used in the [2002 Decommissioning] GEIS ...

[it] is therefore

bounded by those assessments." PSDAR at 22. But Entergy has provided no
scientific basis for concluding that the size of a plant is the exclusive factor for
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determining its potential environmental and other impacts during
decommissioning.
To the contrary, regardless of a plant's size, other site-specific factors canand do-affect the potential environmental and other impacts of decommissioning.
For instance, Vermont Yankee has an operating elementary school located just 1500
feet from the reactor building. The 2002 Decommissioning GEIS never took that
site-specific factor into account. The 2007 Supplemental GEIS also failed to take it
into account. In fact, the 2007 Supplemental GEIS does not appear to have
addressed any site-specific factors at Vermont Yankee, concluding instead that
"there are no impacts related to these issues beyond those discussed in the [2002
Decommissioning] GEIS." NUREG-1437, Supplement 30, at 7-2.
The close proximity of an operating elementary school cannot be ignored. At
a minimum, this factor calls for imposing common-sense mitigation measures that
ensure that schoolchildren are not present during certain decommissioning
activities, such as the transfer of spent nuclear fuel or the demolition of buildings
containing radioactive or non-radiological hazardous materials like asbestos and
lead.' 0 It is well known that young children are more vulnerable to adverse health
reactions to airborne contaminants such as lead. See, e.g., Vermont Dept. of Health,
Lead Poisoningand Prevention, http://healthvermont.gov/enviro/lead/ ("Young

Despite specific requests for such information by the Department of Health and
the Agency of Natural Resources in the December 2014 comments that the State provided
to Entergy, the PSDAR is silent on the presence and eventual disposition of asbestoscontaining materials and lead-based paint, and Entergy has failed to provide this requested
information to either the Department of Health or the Agency of Natural Resources.
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children are at highest risk because their developing bodies absorb lead more easily.
Lead dust exposure can have life-long health effects such as lowering a child's IQ.").
Thus, in contrast to Entergy's "bounding" claim, a decommissioning activity
such as the demolition of a building that contains lead (and the lead dust created
from that) might have minimal or no environmental impacts at a larger plant in an
isolated area, but significant consequences at Vermont Yankee if even a small
amount of lead dust travels the short distance between the plant and the nearby
elementary school. Entergy's PSDAR therefore fails to show that these
environmental impacts are bounded by previous analyses.
The failure of Energy's PSDAR to address an issue such as lead dust is
particularly problematic in light of the NRC's regulatory guidance requiring the
consideration of "impacts from non-radiological hazards, such as dust, noise, water
use, and hazardous (non-radiological) waste." NRC Regulatory Guide 1.185 at 9
(emphasis added).
More generally, the PSDAR's limited discussion of non-radiological hazards is
deficient. Neither the PSDAR nor the October 2014 Site Assessment Study
acknowledges or specifies a plan or schedule for ensuring compliance with
Vermont's hazardous waste generator closure requirements, outlined in Section 7309(c) of the Vermont Hazardous Waste Management Regulations. In order for its
activities to comply with state laws, including Agency of Natural Resources
regulations, Entergy must submit a plan for closure of the site that includes closure
of all non-radiological hazardous waste handling and storage areas on site in a
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manner that minimizes the need for further maintenance and that appropriately
minimizes or eliminates post-closure escape of non-radiological hazardous waste
and hazardous constituents to the groundwater and atmosphere, as requested by
the Agency in its response to Entergy's October 2014 Site Assessment Study. To
date, Entergy has not done so.
Another factor that is clearly not bounded by previous environmental
analyses is the potential for environmental impacts associated with the storage of
spent nuclear fuel. Entergy's PSDAR for Vermont Yankee raises numerous
environmental, safety, and other impacts related to spent fuel storage that are not
addressed by any of the environmental analyses that Entergy cites. In fact, the
2002 Decommissioning GEIS did not analyze any environmental, safety, or other
impacts related to spent fuel storage, but rather explicitly relied on the NRC's
Waste Confidence Decision-a decision that has since been vacated by the U.S.
Court of Appeals for the D.C. Circuit. See New York v. NRC I, 681 F.3d 471 (D.C.
Cir. 2012). Similarly, the 2007 GEIS for Vermont Yankee explicitly relied on the
now-vacated Waste Confidence Decision and noted that the 2007 analysis was
"based upon the assumption that storage of the spent fuel onsite is not permanent."
NUREG- 1437, Supplement 30, A- 146.
Entergy's PSDAR also makes reference to the NRC's recently issued
Continued Storage Rule (NUREG-2157), noting that this Rule "found that the
generic environmental impacts of ongoing spent fuel storage are small." PSDAR at
36. Entergy fails to mention that this Rule has been directly challenged by the
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State of Vermont and others in a current proceeding in the U.S. Court of Appeals for
the D.C. Circuit (New York v. NRC II).
Further, Entergy's reliance on the Continued Storage Rule requires Entergy
to address the NRC's explicit recognition in that Rule that spent fuel may be stored
indefinitely at each reactor site, and the assumption that, in that scenario, each
reactor operator will need a Dry Fuel Transfer Station to move spent fuel into new
dry casks every 100 years. Entergy's PSDAR is deficient because it fails to explain
how it would address the contingency of indefinite onsite storage, including all
safety and environmental concerns regarding transferring fuel into new dry casks
every 100 years. Entergy's PSDAR, Decommissioning Cost Estimate, and related
filings are also deficient because they fail to identify any funding source for: (a) the
construction of a Dry Fuel Transfer Station; (b) the purchase of 58 new casks and
all other labor and material costs for transferring the fuel every 100 years; and
(c) the costs of maintaining security at the site indefinitely.
Other factors at this particular nuclear power plant that are clearly not
bounded by previous environmental analyses include:
- Recreational activities take place on the Connecticut River bordering the
plant.
* In addition to what Entergy identifies as currently endangered and
threatened species, over the next 60 years it is likely that the list of
endangered and threatened species will increase due to human activity,
climate change, and other factors.
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- Indeed, science's increased understanding of climate change-and its
ensuing weather events-is an independent factor that the NRC needs to
address to properly evaluate the potential environmental impacts of
Entergy's current plan to decommission Vermont Yankee. For instance,
given this plant's proximity to the Connecticut River, the NRC needs to
evaluate whether the current standard for nuclear power plant External
Flood evaluations is outdated. The current standard only looks at the 100year flood plain. Neither Entergy nor the NRC has provided any explanation
for why a 100-year flood plain (rather than a 500- or 1,000-year flood plain)
suffices in light of our current scientific understanding of climate change-an
understanding that was not available during previous environmental
analyses. This is particularly true with regard to issues such as placement of
the dry-cask storage pad, given that, as the NRC recently recognized in its
Continued Storage Rule, spent nuclear fuel could be stored onsite for 500 or
1,000 years, or even longer.
- There is known and unknown contamination at Vermont Yankee from
previously identified tritium leaks and the more recently identified presence
of strontium-90. The NRC should require Entergy to address the
environmental and other effects of any delay during the SAFSTOR period in
addressing such leaks, including the well-known fact that migration will
increase the area that is contaminated.
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- There are unique environmental and economic impacts related to the
length of any SAFSTOR period, and numerous reasonable alternatives (each
with unique environmental and economic impacts) to the SAFSTOR period
that Entergy has elected. Neither the NRC nor Entergy has ever taken into
account that, for this particular nuclear power plant, there are negative
economic impacts to the surrounding area resulting from Entergy's decision
to use the maximum SAFSTOR period rather than a shorter SAFSTOR.
Regulations implementing NEPA (such as 40 C.F.R. § 1508.8) require the
NRC to analyze the economic impacts of major federal actions significantly
affecting the environment. Neither the NRC nor Entergy has ever done such
an analysis, which would require, among other things, accounting for the
economic costs of leaving the plant dormant (taking up space that could
otherwise be used productively), as well as 60 years of downward pressure on
property values and area development due to hesitancy to invest in an area
that is slated for a major industrial deconstruction project (with attending
noise, aesthetic, and other concerns). This analysis is required by federal
law, and Entergy cannot proceed with its decommissioning plans until such
an analysis is performed.
- Because Vermont Yankee is owned by a merchant generator (rather than a
regulated utility), Entergy cannot go back to ratepayers if it has
underestimated the costs of decommissioning, spent fuel management, or site
restoration. The lack of a guaranteed ratepayer base raises numerous thus50

far-unanalyzed environmental concerns, including the possibility that certain
decommissioning or site restoration activities will not occur due to lack of
funding.
- Entergy's PSDAR announces for the first time that an estimated 1.3 million
gallons of highly radioactive water will be stored in the torus within the
reactor building during decades of SAFSTOR. Given that it was not until the
PSDAR that Entergy revealed plans to deal with this radioactive water in
this manner, this issue raises environmental issues that are obviously not
"bounded" by any previous environmental analysis. Nor has Entergy pointed
to any previous analysis addressing potential environmental impacts
associated with storing radioactive water in this manner. The Department of
Health is concerned that Entergy has not yet identified what instrumentation
will be used to monitor torus water levels in the PSDAR. Entergy should also
describe what kind of inspection regimen for possible leakage will be used
until this water is properly disposed of as radioactive waste. Further,
Entergy should explain in the PSDAR when disposal of this water will occur
and how.
The PSDAR is also inadequate in terms of its environmental analysis related
to the need for extensive groundwater monitoring. To protect public health, safety,
and the environment, Entergy must extensively monitor groundwater until
decommissioning is complete and its license has been terminated. After tritium
contamination was measured in groundwater at many nuclear power plants, the
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Nuclear Energy Institute developed the Groundwater Protection Initiative (NEI
Technical Report 07-07). Throughout the different phases of decommissioning,
Entergy should, at a minimum, maintain its current monitoring levels as required
by NEI 07-07 at the Vermont Yankee facility until NRC license termination. This is
necessary since radioactive materials will remain in storage for decades before
decontamination and dismantling. It is particularly important in light of the
Department of Health's recent identification of strontium-90 in groundwater.
The recent discovery of strontium-90 in groundwater raises additional
concerns regarding soil contamination that may enter the groundwater and move in
a way that threatens public health, safety, and the environment. This includes
contamination from previously mentioned long half-life radioactive materials, as
well as shorter half-life materials in the soils at Vermont Yankee. For instance,
cobalt-60, cesium-134, zinc-65, and manganese-54 have been all been documented in
soils and as sources in previously investigated leaks at Vermont Yankee. See Site
Assessment Study; Department of Health, Laboratory analyses for soil samples
collected March 17, 2010 at locations along the Vermont Yankee Advanced Off-Gas
Pipe Tunnel leak pathway, availableat
http://healthvermont.gov/enviro/rad/yankee/documents/VYData_soilsamples-mar
ch2010.pdf.
Despite the clear need for robust environmental monitoring until license
termination, the PSDAR is mostly silent on this subject. For protection of the
environment and public health, monthly sampling from all 32 groundwater
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monitoring wells and all three drinking water wells currently sampled at Vermont
Yankee should continue through license termination, and split samples from those
wells should be provided to the Vermont Department of Health for independent
confirmatory analysis. In addition, Entergy should continue to perform radiological
environmental monitoring of the pathways to the public, direct gamma radiation,
soils, sediments, fish and other flora and fauna as conducted during operation of the
facility until the large volume of radioactive materials stored onsite are removed by
decontamination, dismantling, and licensed disposal.
Along with those samples currently split with the Department of Health,
including onsite groundwater and drinking water, sediments and fish from the
Connecticut River, and direct gamma radiation measurements by dosimeter, the
State of Vermont must be provided split samples from the final status surveys that
are intended to document that soil and structure remediation will allow release of
the site for unrestricted use at NRC license termination. The PSDAR fails to
include any such requirement and is thus deficient in this regard.
Further, as noted in Section V.B below, the PSDAR provides an inadequate
environmental analysis of potential impacts from a radiological incident.
In summary, it is indisputable that there are many environmental impacts
related to decommissioning, and the PSDAR does not analyze those impacts in the
manner required by NEPA and other applicable statutes and regulations. It is the
State's position that the NRC must engage in a full NEPA analysis of those impacts
before allowing Entergy to proceed with decommissioning. Even if the NRC
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disagrees with that position, then, at a minimum, the NRC must evaluate the
PSDAR for compliance with 10 C.F.R. § 50.92, which requires a supplemental
environmental impact statement in situations such as this where new information
has not previously been analyzed. See also, e.g., Marsh v. Oregon Natural Res.
Council, 490 U.S. 360, 374 (1989) (noting that when an agency receives new and
significant information casting doubt on a previously issued environmental
analysis, the agency must reevaluate the earlier analysis). At a minimum, the NRC
should require the PSDAR to list all of the environmental impacts related to
decommissioning and identify where each one has been evaluated in another
context. Entergy has not done so. Nor could it do so, as many of these impacts have
not been previously evaluated. Consequently, further environmental analysis is
needed before the NRC allows Entergy to proceed with decommissioning.
IV. The NRC Should Require Entergy to Revise Its Analyses Regarding the
Emergency Planning Zone
Entergy's decommissioning plans, including its Decommissioning Cost
Estimate and the environmental analysis contained in its PSDAR, seem to assume
that Entergy will obtain a number of exemptions requests and License Amendment
Requests related to emergency management. See, e.g., Decommissioing Cost
Estimate § 3, page 17 (noting that "fees associated with emergency planning are
assumed to continue through 2016" at which point "the fees are discontinued"). At
least two of those requests-a license amendment that would discontinue the
Emergency Response Data System (ERDS), and a license amendment that would
reduce the Emergency Planning Zone (EPZ)-are being actively challenged by the
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State of Vermont. Unless and until those legal challenges have been resolved,
Entergy cannot go forward with a decommissioning plan that assumes that these
license amendments will be allowed.
A. Entergy Cannot Assume a Reduced Emergency Planning Zone
The State of Vermont has filed extensive comments and submitted a request
for a hearing regarding Entergy's license amendment request to reduce the
Emergency Planning Zone. Those comments, provided by three separate State
agencies, are attached-and expressly incorporated into-these Comments. See
Exhibit 5. The attached comments explain why the NRC should not allow Entergy
to reduce the Emergency Planning Zone in the way Entergy has requested.
B. Even If Entergy Could Assume a Reduced Emergency Planning
Zone, That Assumption Would Require Additional Environmental
Analyses to Comply with the National Environmental Policy Act
and NRC Regulations
Entergy's PSDAR claims-without citation-that "emergency plans and
procedures will remain in place to protect the health and safety of the public while
the possibility of significant radiological releases exists." PSDAR at 29. On this
basis, Entergy "concludes that the impacts of [Vermont Yankee] decommissioning
on radiological accidents are small and are bounded by the previously issued GEIS."
Id. This analysis is flawed for several reasons.
To begin, Entergy's current plans with regard to the Emergency Planning
Zone were not available-and thus could not have been analyzed-until Entergy
announced those plans through various detailed requests for exemptions and
License Amendment Requests filed within the last year. Those detailed plans are
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clearly not bounded by documents from 1997, 2002, and 2007, which were developed
many years before Entergy's recently announced plans. Indeed, as noted above,
what plans Entergy will actually be allowed to implement is currently an open
question and will remain so until the current ERDS and EPZ litigation is complete.
A significant part of that litigation relates directly to the State's arguments that
Entergy's plan to reduce the Emergency Planning Zone exposes the State and its
citizens to unacceptable potential environmental and health impacts. See generally
Exhibit 4. Entergy cannot seriously claim that documents from 1997, 2002, and
2007 "bound" the potential environmental impacts of plans that were never
provided between 1997 and 2007 and that remain uncertain to date because they
are the subject of active litigation.
In fact, the 2007 GEIS for Vermont Yankee explicitly disclaimed any
environmental analysis of emergency management: "the Commission has
determined that there is no need for a special review of emergency planning issues
in the context of an environmental review for license renewal." NUREG-1437,
Supplement 30, A-213 to A-214. The NRC's rationale was that "[o]ffsite entities
such as State and local governments and the U.S. Federal Emergency Management
Agency have responsibility for offsite emergency planning" and any "[p]erceived
deficiencies ... in the offsite emergency plans should be directed to the government
entities that have responsibility for the specific portions of the plan judged to be
deficient." Id. at A-214. In other words, the NRC refused to do the requisite
environmental analysis because other agencies, including "State and local
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governments" were responsible for offsite emergency planning. Yet Entergy has
now proceeded with at least two actions related to emergency managementdisconnection of the ERDS notification system, and reduction of the EPZ-that are
expressly opposed by the State of Vermont and that threaten to diminish the State's
ability to meet its emergency planning obligations.
Entergy and the NRC cannot have it both ways. If Entergy and the NRC are
going to make emergency management decisions that are opposed by the State of
Vermont, they cannot claim that such decisions are "bounded" by an environmental
analysis that relied on State authority over these important matters.
Further, the PSDAR has clear inadequacies regarding issues such as
radiological spill control during dewatering operations. The PSDAR contains a
statement that one of the processes for placing the plant in SAFSTOR is
"[p]rocessing and disposal of water and water filter and treatment media not
required to support dormancy." PSDAR page 10. These activities present a
significant risk for release to the environment. Yet there is inadequate evidence in
the PSDAR that these activities are well-planned and that sufficient staff will be
employed to prevent accidents.
The PSDAR also inadequately describes what fire protection systems will be
in place at Vermont Yankee. Throughout every stage of decommissioning, large
quantities of radioactive material will exist within the remaining structures,
systems, and components until they are decontaminated and dismantled. In the
event of a fire, these materials may result in radioactive contamination of, and
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radiation doses to, firefighters and other first responders. Consumption by fire of
radioactive materials may also result in offsite contamination. No evidence is
provided in the PSDAR that local fire department personnel are fully prepared for
onsite firefighting with limited support offered by reduced staff at Vermont Yankee.
There is also no evidence in the PSDAR as to how offsite responders can manage
offsite contamination that results from fires that consume radioactive materials
stored onsite.
The PSDAR claims that the 2002 Decommissioning GEIS "assessed the range
of possible radiological accidents during decommissioning" and that "the risk at
spent fuel pools is low and well within the NRC's Quantitative Health Objectives."
PSDAR at page 29. But this ignores the wide range of hostile-action-based
scenarios that were made vividly possible after the attacks of September 11, 2001.
These hostile actions, according to the National Academies of Science, could lead to
a zirconium fire in the spent fuel pool or severely damage the torus where more
than one million gallons of radioactive water will be stored until decontamination
and dismantling. See National Academies of Science, Committee on the Safety and
Security of Commercial Spent Nuclear Fuel Storage Board on Radioactive Waste
Management Division on Earth and Life Studies National Research Council, Safety
And Security Of Commnercial Spent Nuclear Fuel Storage [Public Report] (2006).
The U.S. Court of Appeals for the Ninth Circuit has already ruled that "the
possibility of terrorist attack" is not so "remote and highly speculative" as to fall
outside the bounds of NEPA. San Luis Obispo Mothers for Peace, 449 F.3d at 1030.
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The NRC thus must assess the potential environmental impacts from, for instance,
a terrorist attack that leads to a zirconium fire in the spent fuel pool or severely
damages the torus where more than one million gallons of radioactive water will be
stored until decontamination and dismantling. See id.
V. The NRC Should Require Entergy to Address Numerous Other
Deficiencies in the PSDAR and Related Filings
In addition to addressing the overarching concerns raised above, the State
requests that the NRC require Entergy to address a number or other deficiencies in
its PSDAR and related filings. The State flagged many of these errors and
oversights in its December 13, 2014 submission to Entergy-a submission that, as
noted earlier, is expressly incorporated into these Comments. See Exhibit 1.
In addition:
- A number of aspects of the Site Assessment Study bear directly on the
PSDAR, and the NRC should require Entergy to explain aspects of the Site
Assessment Study that are unsupported or inconsistent with representations that
Entergy makes in the PSDAR. For instance, in § 8.3, page 53, of the Site
Assessment Study, Entergy provides a table of "Cost Estimate Results" with
numbers that are unexplained and unsupported. The State pointed this out to
Entergy in the State's comments in December 2014, but received no response on
this issue. The text preceding this section indicates that the vendor estimates were
only for license termination work. The implication is that the vendor estimates of
license termination were combined with Entergy's estimates for spent fuel
management and site restoration to arrive at a total estimate. Thus, one would
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expect the difference between each vendor license termination estimate and the
total to be roughly the same. One would also expect the difference to be equal to
Entergy's cost estimate of a total of about $425 million in spent fuel management
and site restoration costs (the difference between $817 million in license
termination costs and the total $1.24 billion estimate). Yet neither is the case.
Rather than $425 million, each of the three vendor estimates add in around $694 to
about $754 million for spent fuel management and site restoration. The NRC
should ask Entergy to explain what spent fuel management and site restoration
costs were used to arrive at the total decommissioning cost for each vendor, and
why these costs differ for each vendor even though the vendors apparently were not
asked to estimate those costs.
- Table 2.1 (page 8): The Large Component Removal duration is given as 1.3
years, including reactor vessel internals and reactor vessel segmentation. This is
unrealistic given that the Zion decommissioning currently underway began these
activities in 2010 and is not yet complete and may take another year or so. The
NRC should ask Entergy to explain how the cost for the segmentation work
included in the Vermont Yankee estimate would change if the period of performance
were four years or more consistent with Zion experience. The NRC should also ask
Entergy to explain how any change in the period of performance for this work would
affect the overall duration or cost of the license termination work.
- Section 2.2.3: Entergy claims that radioactive decay during the SAFSTOR
period will significantly reduce the quantity of contamination and radioactivity that
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must be disposed of during decommissioning. But, as the State pointed out to
Entergy in its December 2014 comments, the Site Assessment Study shows that
there appears to be no reduction in waste volume based on decay during SAFSTOR.
Similarly, Entergy says as much in its own Decommissioning Cost Estimate: "No
process system containing/handling radioactive substances at shutdown is
presumed to meet material release criteria by decay alone (i.e., systems radioactive
at shutdown [will] still be radioactive over the time period during which the
decommissioning is accomplished, due to the presence of long-lived radionuclides.)".
Decommissioning Cost Estimate § 5, page 2. While decay would reduce the number
of curies to be removed and in that sense the quantity of radioactivity removed, the
discussion should be clarified to note that waste volumes are not decreased.
. Section 2.2.4: Assuming that the current cost estimate is
based on disposal
of waste at the Waste Control Specialists Site (WCS) facility, a comparison of waste
disposal costs in the 2012 Vermont Yankee estimate and the current estimate
reveals inconsistencies that the NRC should ask Entergy to explain. In the 2012
estimate, it was assumed that a large fraction of the low-level waste would be sent
to an off-site processing facility with the remainder being sent to Envirocare for
burial. The total cost of waste processing and burial for a total of about 669,000
cubic feet of waste was a little over $60 million dollars. However, in the current
estimate it appears no waste would be sent to a processor and all waste would be
sent for burial at WCS, with higher disposal cost than Envirocare, but the total
waste burial cost is only about $45 million for a total volume of about 666,000 cubic
61

feet. It is unclear how shifting from the lower cost off-site processing and
Envirocare assumption to the WCS assumption results in substantially lower cost.
Further, the average cost per cubic foot for disposing of waste through a processor
in the 2012 estimate is about $66 per cubic foot. Calculating the average cost of
waste disposal at WCS in the current estimate, the cost is about $67 per cubic foot.
It is unclear how the per-cubic-foot cost for disposal at WCS could be comparable to
the 2012 cost for off-site processing which was cheaper than even disposal at
Envirocare. In 2012, the rate for disposal at WCS was about $150 per cubic foot.
Using that rate, the total waste burial cost would be about $99 million rather than
the $45 million that Entergy estimates in its Decommissioning Cost Estimate. The
NRC should ask Entergy to explain the rates assumed for disposal of low-level
waste and the basis for this rate.
. Section 2.2.5 (Removal of Mixed Waste): This section currently states that
"[i]f technology, resources, and approved processes are available, the processes will
be evaluated to render the mixed waste. non-hazardous." Rendering mixed waste
non-hazardous may only occur pursuant to 40 C.F.R. 266.235 as adopted by
Vermont in VHWMR 7-109(b)(2), when applicable, or pursuant to a hazardous
waste treatment facility permit (see Subchapter 5 of the Vermont Hazardous Waste
Management Regulations). This section of the PSDAR should be revised
accordingly to reflect this requirement.
- Section 2.2.6 (Site Characterization): This section currently states that
"[d]uring the decommissioning process, site characterization will be performed in
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which radiological, regulated, and hazardous wastes will be identified, categorized,
and quantified." The State of Vermont regulates and manages non-radiological
Hazardous Waste Sites utilizing the Agency of Natural Resources' Investigation and
Remediation of Contaminated PropertiesProcedure(IROCPP), which outlines
processes for the investigation and remediation of releases of non-radiological
hazardous materials. Entergy must prepare and submit a detailed plan outlining
its characterization process for the site that is consistent with the IROCPP, as well
as a proposed schedule for site assessment and remediation of the site. The PSDAR
should be revised to reflect this information.
- Section 2.2.7: This discussion is inappropriately limited to remediation of
tritium and fails to account for the recent discovery of strontium-90 in groundwater.
Further, even if Entergy could limit this section to tritium contamination, Entergy
cannot assume that remediation or removal of structural materials or soil
containing tritium will not be required solely because the levels are less than those
required by the NRC for license termination. When decommissioning occurred at
the Yankee Rowe plant, the licensee processed or removed all material with
detectable tritium. The NRC should ask Entergy to explain why it believes that
similar remedial measures at Vermont Yankee will not be required.
- Section 4.1, page 21: The PSDAR should explain the rationale for using the
HIS Global Insight's Index for CPI, All Urban, All Items, for the escalation of lowlevel waste costs at WCS. Historically, low-level waste costs have grown at much
higher rates than general cost escalation.
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- Section 5.4 (Additional Considerations): Entergy's PSDAR reaffirms its
commitment to "conduct all activities in Vermont, including at the VY Station site,
in accordance with federal and state laws, including VDH's Radiological Health
Rule" in accordance with the December 2013 Settlement Agreement. To
demonstrate that Entergy's decommissioning and site restoration activities will
comply with all state laws, including Agency of Natural Resources regulations,
Entergy must submit a more detailed plan and timeline of decommissioning and
other activities required to remediate the site. This must include a detailed
description and schedule for such non-radiologically related processes as:
demolishing buildings on site, removal of underground petroleum storage tanks, the
phased closure of waste handling and storage areas on the site, and site
characterization and investigation procedures and techniques. As noted earlier,
requests for this information as well as other information pertaining to Entergy's
plan for decommissioning and remediation of the site were submitted to Entergy by
the Agency of Natural Resources in its December 2014 comments. To date, Entergy
has not supplied this information to the Agency. The PSDAR should be revised to
demonstrate how Entergy's post-closure activities will comply with state laws and
regulations.
CONCLUSION
The State of Vermont has a number of concerns with the decommissioning
plans that Entergy has submitted to the NRC in Entergy's PSDAR and related
filings. For the reasons noted above, the PSDAR is deficient and does not comply
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with applicable NRC regulations. Entergy has a lot more work to do before the
NRC and State officials can conclude that Entergy's plans for decommissioning
Vermont Yankee will comply with all applicable state and federal law.
Entergy's decommissioning plans are also deficient because they delay the
site characterization that is needed to determine the true costs of decommissioning,
while simultaneously claiming that there is already an "excess" amount of money in
the NDT Fund. On that front, the State's request is a modest one-simply that the
NRC apply the regulations that already apply to the NDT Fund and not allow
Entergy to be exempted from those regulations. This request coincides with what
Entergy is already obligated to do under the Master Trust Agreement it signed
when it bought the Vermont Yankee plant.
The State of Vermont is a sovereign entity hosting the plant at issue in this
proceeding. The State and its citizens are the ones who will ultimately live with the
consequences of the decisions that are made in the next few months. The NRC
must take the State's concerns seriously.
For the reasons noted above, the NRC should act now to address all of the
matters raised in these Comments. For the NRC's convenience, the State has
summarized its specific requested actions in the Addendum immediately following
these Comments.
The State looks forward to the NRC's response to these Comments and to a
continued dialogue with the NRC and Entergy as these matters proceed forward.
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ADDENDUM
The State respectfully requests that the NRC should take the following actions now:
. Require Entergy to provide a detailed response to all of the State's
December 13, 2014 comments.
. Require Entergy to respond to the State's Comments provided today.
. Provide the NRC's response to each of the State's Comments.
. Provide the State with a full adjudicatory hearing in accordance with 10
C.F.R. § 2.104 to address the State's concerns and protect the public interest.
. Require Entergy to revise its cost estimates as noted above.
. Require Entergy to use the time between now and December 2016 to
engage in a more thorough radiological and non-radiological site characterization so
that it can make a more accurate Decommissioning Cost Estimate in connection
with its PSDAR.
. Require Entergy to plan for contingencies that may not be discovered until
the end of SAFSTOR and that would increase the total cost for decommissioning,
spent fuel management, or site restoration.
. Not allow Entergy to rely on cost estimates that assume that all spent fuel
will be removed from the site by 2052.
* Not grant Entergy's January 6, 2015 exemption request, and find deficient
Entergy's December 19, 2014 Updated Irradiated Fuel Management, Updated
Decommissioning Funding Status Report, and related portions of the PSDAR and
Decommissioning Cost Estimate insofar as Entergy is attempting to use the
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Vermont Yankee NDT Fund for spent fuel management expenses during the postclosure period before radiological decommissioning is complete. The NRC should
then require Entergy to submit revised filings of its December 19, 2014 filings,
including a revised plan for spent fuel management expenses that is consistent with
the requirements of 10 C.F.R. § 50.54bb.
. Analyze Appendix C of Entergy's Decommissioning Cost Estimate and
prohibit Entergy from withdrawing money from the Vermont Yankee NDT Fund for
all items that fail to meet the NRC's definition of decommissioning, including, at a
minimum, the following:
a. The $5 million payment (lines la.2.22 & lb.2.22) that Entergy is
making to the State as part of the Settlement Agreement;
b. Emergency planning costs (e.g., line la.2.23);
c. Shipments of non-radiological asbestos waste (e.g., line la.2.27);
d. Insurance (e.g., line la.4.1);
e. Property taxes (e.g., line la.4.2);
f. Replacement of structures during SAFSTOR (e.g., line 2b. 1.4);
g. Any costs associated with offsite buildings that are not
radiologically contaminated; and
h. All other listed costs that relate to activities that do not reduce
radiological contamination.
Require Entergy to explain, in light of its merchant-generator status, how
it will fund items such as those listed above, as well as costs that are not currently
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listed in its Decommissioning Cost Estimate, such as employee pension fund
liabilities.
* Require Entergy to revise Appendix C of its Decommissioning Cost
Estimate to include a fourth category that contains expenses such as the ones listed
above and Entergy's "NEI Annual Fee" (e.g., line la.2.38 of Appendix C).
. Require Entergy to revise incorrect estimates, such as Entergy's claim that
it will pay only around $7,000 per year in property taxes beginning in 2020 (e.g.,
lines 2aa.4.2 & 2b.4.2).
. Take all other actions necessary to protect the money in the NDT Fund
and allow its expenditure only for allowable uses until radiological decommissioning
is complete.
. Undertake a NEPA-compliant comprehensive analysis of all potential
environmental and economic impacts of Entergy's post-closure plans, including an
analysis of all potential impacts related to:
a. All potential radiological incidents at the site;
b. The continued storage of spent nuclear fuel, including the
possibility of indefinite storage onsite and the possibility of a
terrorist attack on stored spent nuclear fuel;
c. The transfer of spent nuclear fuel and the possibility of accidents
during such transfers from the spent fuel pool to dry casks and
potentially from old dry casks to new dry casks;
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d. The creation and operation of a Dry Fuel Transfer Station to move
spent fuel into new dry casks every 100 years, and the funding
source for: (1) the construction of a Dry Fuel Transfer Station;
(2) the purchase of 58 new casks and all other labor and material
costs for transferring the fuel every 100 years; and (3) the costs of
maintaining security at the site indefinitely
e. The existence of radiological and non-radiological contamination;
f. The generation and storage of non-radiological contaminants; and
g. Site-specific impacts resulting from:
i. the plant's close proximity to an operating elementary school
(and potential airborne asbestos and lead contamination, as
well as potential impacts from a radiological incident);
ii. recreational activities on the bordering Connecticut River;
iii. species that may become listed as endangered or threatened
in the next 60 years;
iv. science's increased understanding of climate change,
including expected increases in the severity of floods;
v. known and unknown contamination at Vermont Yankee
from previously identified tritium leaks and the more
recently identified presence of strontium-90;
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vi. unique environmental and economic impacts and
alternatives related to the length of any SAFSTOR period,
including negative impacts from a longer SAFSTOR period;
vii. the inability to go back to ratepayers if any post-closure
costs have been underestimated; and
viii. the storage of an estimated 1.3 million gallons of highly
radioactive water in the torus during SAFSTOR.
* Require Entergy to explain how each of the above impacts is allegedly
bounded by previously issued environmental impact statements and why Entergy
believes that a supplemental environmental impact statement is not needed to meet
the requirements of 10 C.F.R. § 50.92.
. Require Entergy to explain how it plans to comply with state law for the
closure of non-radiological waste handling and storage areas on site, including
whether it has submitted a plan to the Agency of Natural Resources as the Agency
requested.
. Require Entergy to extensively monitor groundwater until
decommissioning is complete and its license has been terminated, including at a
minimum: maintaining its current monitoring levels as required by NEI 07-07;
undertaking monthly sampling from all 32 groundwater monitoring wells and all
three drinking water wells currently sampled at Vermont Yankee; and providing
split samples from those wells to the Vermont Department of Health for
independent confirmatory analysis.
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. Require Entergy to continue to perform radiological environmental
monitoring of the pathways to the public, direct gamma radiation, soils, sediments,
fish and other flora and fauna as conducted during operation of the facility.
. Require Entergy to provide the State with split samples from the final
status surveys that are intended to document that soil and structure remediation
will allow release of the site for unrestricted use at NRC license termination.
. Require Entergy to revise its analyses to reflect the current requirements
under its license for maintaining an Emergency Planning Zone.
. Require Entergy to explain what fire protection systems will be in place at
Vermont Yankee.
. Perform a NEPA-compliant analysis of any proposed reductions in the
Emergency Planning Zone, including analyzing issues such as radiological spill
control during dewatering operations and the potential environmental impacts from
a terrorist attack that leads to a zirconium fire in the spent fuel pool or severely
damages the torus where more than one million gallons of radioactive water will be
stored until decontamination and dismantling.
. Require Entergy to explain aspects of the Site Assessment Study that are
unsupported or inconsistent with representations that Entergy makes in the
PSDAR, including unexplained and unsupported numbers in the table of "Cost
Estimate Results" in § 8.3, page 53, of the Site Assessment Study.
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* Require Entergy to explain why Large Component Removal will take only
1.3 years at Vermont Yankee when it is taking more than 4 years at Zion, and how
a longer period would affect Entergy's cost and duration estimates.
* Require Entergy to clarify that waste volumes will not be decreased as a
result of SAFSTOR.
. Require Entergy to explain discrepancies between its current cost estimate
for waste disposal at the WCS facility and the estimate it made in 2012.
. Require Entergy to explain how it plans to comply with state law requiring
that rendering mixed waste non-hazardous may only occur pursuant to 40 C.F.R.
266.235 as adopted by Vermont in VHWMR 7-109(b)(2), when applicable, or
pursuant to a hazardous waste treatment facility permit (see Subchapter 5 of the
Vermont Hazardous Waste Management Regulations).
. Require Entergy to prepare and submit a detailed plan outlining its
characterization process for the site that is consistent with the Investigation and
Remediation of ContaminatedPropertiesProcedure,as well as a proposed schedule
for site assessment and remediation of the site.
* Require Entergy to revise the PSDAR in light of the recent discovery of
strontium-90 in groundwater.
. Require Entergy to explain why it assumes that remediation or removal of
structural materials or soil containing tritium will not be required if the levels are
less than those required by the NRC for license termination, when the licensee at
plants like Yankee Rowe processed or removed all material with detectable tritium.
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. Require Entergy to explain the rationale for using the HIS Global Insight's
Index for CPI, All Urban, All Items, for the escalation of low-level waste costs at
WCS, given that historically low-level waste costs have grown at much higher rates.
* Require Entergy to submit a more detailed plan and timeline of
decommissioning and other activities required to remediate the site.

73

Exhibit 1

VT Ex. 1 001

112 State Street

001=.. ý"` , IMontpelier, VT
PUBLIC SERVICE DEPARTMENT

...

05620
Telephone: (802) 828-2811 (main)

December 13, 2014
Mr. Barrett Green
Entergy Nuclear Vermont Yankee (VIA EMAIL)
RE: Comments on the SAS and PSDAR
Dear Mr. Green:
Thank you for the opportunity to review the Site Assessment Study (SAS) and its
attachments, including the draft Post Shutdown Decommissioning Activities Report
(PSDAR) for the Vermont Yankee Nuclear Power Station.
As contemplated by the December 23, 2013 Settlement Agreement, attached are Comments
from the Department of Public Service, the Agency of Natural Resources, and the
Department of Health on the Site Assessment Study and its attachments. While these
Comments include the Agencies' preliminary evaluation of the draft Post Shutdown
Decommissioning Activities Report, the Agencies expect to submit more extensive
comments once Entergy submits a formal filing to the Nuclear Regulatory Commission, and
as some of the issues we are commenting on today get further fleshed out.
For convenience and completeness, we also attach other comments we have received to date
through the NDCAP public process, but want to make clear those comments are the
opinions of their respective authors and do not necessarily reflect the opinions of the State
Agencies.
If you have any questions on the comments we have provided you today, we are happy to
speak with you or meet at any time. We hope you find these constructive and in the spirit
intended to improve the PSDAR uncertainties over time through the NRC review
period. We look forward to receiving your responses to these comments and hope that
these comments will be addressed in the filing you intend to make with the NRC later this
month and at subsequent opportunities as the process moves forward.
Sincerely,

Christopher Recchia, Commissioner
Vermont Department of Public Service
Cc:

William Glew, Jr., Esq.
Timothy Ngau, Esq.
T. Michael Twomey, Esq.
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Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

PSD - 1

General: Entergy has until December 2016 to submit its PSDAR
and should use this time to engage in a more thorough site
characterization so that it can incorporate a more accurate
Decommissioning Cost Estimate into its PSDAR.

PSD - 2

General: The documents make clear that the characterization of
the site (radiological and non-radiological) has notyet been
done. Without the characterization work being done it is
unclear what the basis is for the estimated scope of work and
resulting costs. At a minimum, the documents need to discuss
the basis for the current estimate, the uncertainty that remains
pending complete site characterization and how this uncertainty
is being dealt with in the estimate through inclusion of
allowances or additional margin.

PSD - 3

General: Entergy should provide an overall description of the
assumed conditions at the Vermont Yankee ("VY") site when
decommissioning is to start. This would address questions about
uncertainty of the conditions assumed for the technical
descriptions of various decommissioning activities and their
associated related cost estimates.

PSD - 4

General: In instances where decommissioning activities or
identified contaminations are items that will likely be updated
once better data is available (such as after demolition of some
VY structures has occurred) this should be stated.

PSD-5

General: There does not appear to be firm agreement on the
site release criteria. It appears that the estimate is predicated
on an NRC license termination limit of less than 25 mrem/year.
The estimate does not appear to acknowledge that site

VT Ex. 1 003

Entergy Response

Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)
Response
Comment #

Document Section & Description of Reviewer(s) Comment

Entergy Response

restoration criteria originating with the State of Vermont for
radiological and non-radiological contamination may require
additional work. Consideration of the site restoration criteria for
other sites such as Yankee Rowe would indicate more stringent
criteria are likely.

PSD - 6

General: The funding analysis indicates that even with the
significantly delayed dismantlement there is not sufficient
funding to cover the Entergy estimated scope of site restoration
that may be understated. According to Entergy's calculations, it
currently falls $82 million short of having enough money to pay
for license termination and spent fuel management, and even if
it made up for that shortfall, there would be no money left to
cover the Entergy estimated site restoration cost of about $57
million. If more stringent criteria were invoked or actual site
characterization reveals added scope, the shortfall would be
larger.

PSD -7

General: The decommissioning schedule assumes a delay of
about 17 years after all spent fuel has been removed from the
site in 2052 but before actual dismantlement begins. The
rationale for this delay is unclear given that the financial benefit
of the delay is very small and depending on actual investment
performance and cost escalation could easily be zero or
negative.

PSD - 8

General: While the documentation provided is substantial, there
is a lack of discussion of actual assumptions, work activities, and
schedule information concerning the cost estimate. The
detailed backup calculations and data that are part of
decommissioning costs estimates have not been made available.
2
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Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

Entergy Response

As a result, the ability to review the actual estimated costs in any
detail is extremely limited.
PSD - 9

Site Assessment Study (SAS), October 2014, Exec. Summary, pg.
1, next to last paragraph: The increased costs being described
should be listed. If one compares the current estimate with the
Scenario 1 SAFSTOR costs from the February 2012 estimate
there is a difference of about $130 million after adjusting the
Scenario 1 costs to be in 2014 dollars (assuming escalation of 3%
peryear). It is not clear how this difference can be explained as
being due to the costs to transition to a SAFSTOR condition since
such costs would also have been included in the 2012 Scenario 1
estimate. The explanation of the difference in the cost between
the 2012 Scenario 1 costs and the 2014 estimate should be
provided. It is understood that the scenarios are not identical
but the differences would not explain the difference of about
$130 million.

PSD - 10

SAS, Exec. Summary, pg. 1, last paragraph: It is true that until all
spent fuel is removed from the site, there will be some fraction
of the site that cannot be released for unrestricted use. Entergy
should provide any calculation or analysis that has been
performed to establish what fraction or what parts of the VY site
could be released for unrestricted use if license termination
were completed except for the dry fuel storage facility. The
result of this calculation should be included in the PSDAR.
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Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

PSD - 11

SAS, Exec. Summary, pg. 2, first paragraph: The
acknowledgement that the NRC will not at present allow ENVY
to take credit for potential recovery from claims against DOE is
consistent with NRC statements to Entergy. Entergy should
confirm that this cost estimate includes all of the costs for all
expected post-shutdown work at VY including site maintenance,
spent fuel management, NRC license termination and site
restoration without any credits or deductions based on possible
recovery from the DOE.

PSD -

SAS, Exec. Summary, pg. 2, first paragraph: This paragraph
states that although the fuel will be completely removed from

12

Entergy Response

the VY site by 2052, the dismantling will not begin until 2069.
Thus, the delay can only be for the purpose of allowing the trust
fund to grow. However, based on the Entergy funding analysis
("Vermont Yankee Nuclear Power Station Funding Scenario
Calculations"), the fund balance only increases by about $4
million during this 17-year delay period. Given the uncertainties
in decommissioning and waste disposal cost increases over time,
it is unclear that a delay from 2052 to 2069 is warranted for such
a small increase in the trust fund. The rationale for this delay
after all fuel is removed should be provided.
PSD - 13

SAS, Exec. Summary, pg. 2, first paragraph: With regard to the
start of dismantling in 2069, the funding calculations show a
draw of over $43 million from the fund in 2068 when the
previous years had been about $3.5 million. Thus, it appears the
funding analysis assumes start of significant decommissioning
work in 2068 even though the description says that work would
not begin until 2069. The reason for the significant increase in
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Response
Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

Entergy Response

expenditures in 2068 should be identified.
PSD -14

SAS, § 1.4: While this section discusses radiological impacts on
the VY site soil in detail, it makes no mention of the groundwater
sampling that is routinely performed onsite. While the latter is
discussed in Section 1.6 and Appendix E, groundwater sampling
should also be noted here.

PSD - 15

SAS, § 1.4, pg. 10, first paragraph: This paragraph notes that
there has been a buildup of radioactive contamination in the site
storm drains. However, there is no discussion here or in the
PSDAR as to what extent such buildup is expected to occur
during the decades of SAFSTOR prior to plant dismantlement.
Further, there is no discussion or explanation of how such
buildup over time has been factored into the estimated cost for
decommissioning. Discussion of the anticipated buildup during
the decades of SAFSTOR should be provided along with
explanation of how this anticipated buildup has been factored
into the estimated costs for decommissioning.

PSD - 16

SAS, § 1.4, pg. 10, first paragraph: Given the noted buildup of
radioactive contamination, an explanation should be provided as
to why historical sampling is sufficient to conclude that
contamination levels will not require mitigation after the lengthy
SAFSTOR period.

PSD - 17

SAS, § 1.4, pg. 10, second paragraph: This paragraph lists
radioactive isotopes of interest. However, Carbon-14 is not
included in this list. Carbon-14 has been an issue in
decommissioning of other sites such as Yankee Rowe. Carbon14 is expected to be a concern in the decommissioning of future
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Response
Accepted?
(Yes/ No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

Entergy Response

Response
Accepted?

(Yes/ No)
sites such as San Onofre. Entergy should provide any
evaluations, analyses or other basis for assuming that Carbon-14
will not be of concern in decommissioning VY. Alternatively,
Entergy should identify any costs and include them in the VY
cost estimate to account for dealing with Carbon-14.
PSD - 18

SAS, § 1.4, pg. 10, Class 1 Areas: The methodology for
establishing the scope of remediation should be provided. The
method for estimating the cost for this remediation should be
provided. The work breakdown structure ("WBS") that includes
this estimated cost should be identified.

PSD -19

SAS, § 1.4 pg. 10, Class 1, Item #1: Indications of tritium in the
Condensate Storage Tank (CST) telltale drains were reported to
the State in June 2014. Entergy should indicate whether the
expectation is that this is evidence of a new CST leakage incident
or that the noted curtailment of the leak has degraded. Make
sure any changes in the discussion here are reflected in the
corresponding Appendix E, Section 7.1.1 discussion.

PSD - 20

SAS, § 1.4, pg. 11, Class 2 Areas: The discussion should be
expanded to make clear whether any remediation has been
assumed for these areas. If not, any analysis, evidence or other
bases for assuming zero remediation will be needed for these
areas should be provided and a description of the basis
discussed. If some remediation has been assumed, the extent of
remediation should be identified and the basis for arriving at the
assumed scope of remediation should be described. The
methodology for estimating the cost for such remediation
should be explained. The WBS that includes this cost should be
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Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

Entergy Response

identified.
PSD - 21

SAS, § 1.4, pg. 11, Class 2, Item #3: The North Warehouse is
slated to be dismantled in early 2015 in preparation for
constructing a Second ISFSI pad adjacent to the first pad. Will
any remediation of radiological contamination be done as part
of this tear-down? Additionally, does this tear-down effort
include additional radiological or non-radiological sampling to
assure that there is not additional contamination beneath the
warehouse footprint?

PSD - 22

SAS, § 1.4, pg. 11, Class 2, Item #4: It is noted elsewhere within
the SAS that VELCO now owns the switchyards located on the VY
site. Is the last sentence of this item intended to mean that any
remediation for this item cannot be completed until the
switchyard(s) is (are) dismantled by VELCO?

PSD - 23

General Comment related to PSD-6: Because the switchyards
are owned by VELCO, are there any on-site radiological or nonradiological clean-up activities that are VELCO's responsibilities
rather than Entergy's? If yes, briefly enumerate those
responsibilities in the reply to this comment.

PSD - 24

SAS, § 1.4, pg. 12, Class 3 Areas: The discussion should be
expanded to make clear whether any remediation has been
assumed for these areas. If not, any analysis, evidence or other
bases for assuming zero remediation will be needed for these
areas should be provided and a description of the basis
discussed. If some remediation has been assumed, the extent of
remediation should be identified and the basis for arriving at the
assumed scope of remediation should be described. The
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methodology for estimating the cost for such remediation
should be explained. The WBS that includes this cost should be
identified.
PSD -25

SAS, § 1.4, pg. 11, first paragraph: The significance of the
statement that sampling in 1988 found lower contamination
levels than in 1987 should be provided. The paragraph also
states that a pathway dose assessment has been completed and
this area is not of concern. The discussion should clarify if
Entergy expects the pathways analysis for determining the
Derived Concentration Guideline Levels ("DCGLs") will confirm
that the levels in this area will be acceptable. If so, the analysis,
evaluation or other evidence supporting this conclusion should
be identified.

PSD - 26

SAS, § 1.4, pg. 11, items numbered 1 through 4: A description
should be provided of the costs that have been included in the
decommissioning cost estimate for remediation of the areas
discussed. The WBS that includes these costs should be
identified.

PSD - 27

SAS, § 1.4, pg. 12, first paragraph. The discussion should be
clarified to make clear whether the statement that the
concentrations of radioactive material being well below the
criteria specified in the permit is intended to indicate that no
future remediation will be needed. If so, since the DCGLs to be
used for license termination have not yet been established, the
basis for such a conclusion should be included.

PSD - 28

SAS, § 1.5, pg. 13: Identify in general, what costs have been
included in the decommissioning estimate for remediation of
8
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areas with such contamination. Provide any analysis, calculation
or other evidence that supports the estimated costs for such
work. Describe any uncertainty that exists in the estimated
scope of work and estimated cost of any such remediation. This
description should particularly address why the estimate is
reasonable given that the existing text makes clear that
characterization of the areas discussed has not yet been
performed.
PSD - 29

I

SAS, Site Characterization: The previous comments about
characterization raise another concern about when the
characterization will be done. The characterization for
radiological, non-radiological and groundwater contamination
can result in increased scopes of work and increased costs.
Since Entergy intends to place the plant into SAFSTOR and begin
the decommissioning when the trust fund has grown sufficiently
to cover the decommissioning work and certain other possible
costs, the characterization must be done reasonably early in the
process. Otherwise, the ultimate scope of work and cost will
remain unknown and the decision of when the trust fund is
sufficient will similarly be uncertain. The timing and costs
included in the decommissioning cost estimate for each type of
characterization (radiological, non-radiological and
groundwater) should be identified. The basis for the estimate
costs should be identified. The WBS numbers including these
costs should be identified. Additionally, in identifying the timing
of the characterization an explanation should be provided as to
why the chosen timing allows for orderly accommodation of any
unexpected results or why there is sufficient allowance provided
in the estimated costs to cover such unexpected results.
9
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PSD -30

SAS, § 1.6, pg. 20, item 2: The paragraph includes discussion of
how the detection of tritium was due to the sampling method.
However, the explanation raises the following concern. If
purging water from the well before sampling induced the
migration of tritium contaminated ground water, this confirms
that there is tritium contamination. The explanation only
indicates that, with respect to this specific well, the hydraulic
pressure of water in the well somehow normally hinders
migration of contamination into the well. Explain what has
happened to the tritium contaminated shallow groundwater.
Explain if there will be further characterization needed to
determine the level of action necessary. Identify any costs in the
decommissioning estimate to deal with such contaminated
water including both characterization and remediation. Explain
the basis for such costs. Discuss any assumptions concerning the
migration of such contaminated water over the SAFSTOR period.

PSD-31

SAS, § 1.6, pg. 20, item 3. This paragraph says that there is no
data to evaluate the impact on groundwater that may have
resulted from a leak in the chemistry laboratory sink or from
fires at the main and auxiliary transformers. Identify if the
decommissioning cost estimate includes any cost for
characterization and remediation of the contaminants from
these events. If not, explain the basis for not including costs
given that it is acknowledged that currently no data is available
to evaluate the possible impacts. If costs are included, describe
the basis for the included costs and identify the WBS that
includes these costs.

PSD -32

SAS, § 1.6, pg. 20, items 4: This paragraph describes other
events that may have created contamination that would require

Entergy Response

10

VT Ex. 1 012

Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Entergy Response

Document Section & Description of Reviewer(s) Comment

remediation. However, there is no discussion of the actions that
have been taken or will be taken to determine the scope of the
possible contamination and the scope of required remediation.
Further, the text identifies that some areas have not be
investigated because they are inaccessible. The section should
be clarified to explain whether the decommissioning cost
estimate includes any cost for characterization and remediation
of the contaminants from these events. If not, the basis should
be provided for not including costs given that it is acknowledged
that currently no data is available to evaluate the possible
impacts. If costs are included, identify the basis for the included
costs and the WBS that includes these costs.
PSD - 33

SAS, § 2, Spent Fuel Management: Although not explicitly
stated, based on the number of fuel assemblies and the number
of casks discussed, the plan is based on use of the Holtec HISTORM 100 system. Each cask of this system can hold 68 BWR
spent fuel assemblies. Entergy is transitioning to the Holtec FW
system at one of its other sites. The Holtec FW system holds 87
BWR assemblies and has less restrictive cooling times. Use of
the Holtec FW would require 10 fewer casks. The Spent Fuel
Management Plan states that Entergy is considering multiple
cask vendors and cask designs. Describe any analysis that has
been done or will be done to justify the use of a specific cask
design.
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PSD -34

SAS, § 2, Spent Fuel Management: Explain the impact on the
estimated decommissioning costs if the assumed start date for
DOE spent fuel acceptance is delayed. Explain the impact on the
estimated costs if the assumed date for removal of all fuel from
the VY site is delayed.

PSD -35

SAS, § 2, Spent Fuel Management: Entergy states that from
2026 through 2052 based on the assumptions about DOE spent
fuel acceptance, there will be costs for transfer of spent fuel
from the dry storage facility to the DOE. Based on funding
strategy, the costs in 2021 through 2025 are roughly the same or
in some cases higher than in later years when the fuel transfer
work would be ongoing. Identify the costs included in the
estimate for the transfer of spent fuel from dry storage to DOE.
Identify the basis for these costs and the WBS that includes
these costs. The added discussion should explain why the total
project cash flow does not change in any noticeable way when
going from years of dry storage without transfer of fuel to years
of dry storage with transfer of fuel.

Entergy Response
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PSD -36

SAS, § 2.1, pg. 23: Provide any analysis, evaluation or any other
data supporting the assumption that all fuel will be placed into
dry storage by late 2020. Identify the basis to assume that the
necessary dry storage hardware (casks, canisters, and damaged
fuel cans) can be procured in the numbers needed in time to
support this assumed schedule. Describe any analysis that has
been done of the inventory of spent fuel in the VY spent fuel
pool against the cooling time requirement of the Certificate of
Compliance for the cask system assumed to be used. Confirm
that this analysis supports that no assemblies will require a
cooling time that would preclude placing them in dry storage by
late 2020.

PSD -37

SAS, § 2.2.1, pg. 23: On several occasions, including at least one
NDCAP meeting, Entergy officials have stated that the selection
of a vendor for the second ISFSI has not occurred. Yet, this
section indicates that this ISFSI "will fully comply with the
requirements specified in the Holtec Final Safety Analysis
Report." Does this imply that Holtec is the preferred vendor for
the second ISFSI? It would be more appropriate to state that the
second ISFSI "will fully comply with the requirements specified in
the FSAR of the selected ISFSI Vendor." More generically, the
discussion should state that the ISFSI will fully comply with 10
CFR 72, to which all ISFSIs (& their FSAR documentation) must
comply.

Entergy Response
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PSD -38

SAS, § 2.2.1, pg. 23: The height of the ISFSI pad above mean sea
level (MSL) is noted. Consider stating whether this elevation in
proximity to the Connecticut River is outside of the 100-year
flood plain (the current standard for nuclear power plant
External Flood evaluations). Also state whether this elevation is
outside of one or more additional, less probable flood plains
(e.g. the 500 or 1000 year flood plain). Also state how recently
the 100-year flood plain has been analyzed and whether that
analysis took into account climate change.

PSD -39

SAS, § 2.3.1, pg. 24: Explain how an uninterrupted power supply
to the Reactor Building and Intake Structure systems mentioned
here will be maintained. Back-up supplies should be identified
(e.g., Vernon Hydrostation, the current Emergency Diesel
Generators and/or the Station Blackout Diesel Generator).

PSD - 40

SAS, § 2.3.1, pg. 24: The CST is currently used as a makeup!
letdown water source for the Spent Fuel Pool. It is subsequently
stated in Section 3.1 that the CST will be drained & abandoned
once modifications to the Torus are in place, meaning that the
CST (and associated equipment to pump CST water to the Spent
Fuel Pool) will be used for some period following cessation of
power operations. Section 2.3.1 should note the CST and any
additional systems that will be powered to support Spent Fuel
Pool cooling during the early stages of the VY Station's
decommissioning.

PSD - 41

SAS, § 2.3.1, pg. 24: This discussion should also identify systems
that must be powered and maintained for spent fuel handling
until the transfer to ISFSI storage is completed.

Entergy Response
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PSD -42

SAS, § 2.3.2, pg. 24: This section discusses how the presence of
the ISFSI could hinder demolition activities depending on the
timing of DOE performance. Explain how this potential impact
was considered in deciding the location for the new ISFSI pad.
Explain if this potential impact was considered in deciding
whether the new ISFSI pad would supplement the existing pad
capacity or the new ISFSI pad would be sized such that it would
have sufficient space for all 58 anticipated casks. Explain any
evaluation performed of any scenario where the DOE
performance is delayed long enough that in order to complete
the license termination work within 60 years after shutdown,
the work would have to be done with spent fuel still being
stored on the current ISFSI pad. If no evaluation of such a
scenario was done, explain why not.

PSD -43

SAS, § 3.1, pg. 25: This section indicates that radioactive water
will be transferred to the torus and maintained as a source of
water for future use during the reactor vessel internals
segmentation project. Describe the analysis, including seismic
analysis, done to establish the maximum quantity of water that
can be stored in the torus. Describe the controls that will be
invoked to ensure the quantity of water stored does not exceed
the maximum calculated. Explain the actions needed to
maintain the torus during the SAFSTOR period and the estimated
cost for these actions. Identify the specific WBS that includes
these costs.

PSD -44

SAS, § 3.1, pg. 25: Since this section briefly discusses
modifications to components such as the Torus to supply
additional spent fuel pool (SFP) water, it should identify any SFP
instrumentation enhancements that will be made to improve
15
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the ability to monitor SFP water level / inventory.
PSD -45

SAS, § 3.2, pg. 25: This section states that all activated materials
"generally" have to be removed from the facility. Explain what
criteria are used to establish the need to remove radioactive
materials whether activated or contaminated for license
termination or site restoration, other than the DCGLs
established by the site-specific pathways analysis. Explain why
the DCGLs (which have yet to be determined) or some other
criteria support stating that activated material "generally" needs
to be removed. Explain the significance of this statement.
Clarify if there is there any intention to leave any activated
material on the VY site.

PSD-46

SAS, § 3.2.1, pg. 26: The discussion regarding removal of the
control blades does not describe their ultimate disposal. By
comparison, the 30 power range instrument strings are "loaded
into a shipping container and transferred to a waste disposal
site." The section only states that the control blades are
"compacted in the spent fuel pool." Also, clarify whether the
shipping containers used for the control blades and the
instrument strings are the same as the ISFSI containers or
something different.
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PSD -47

SAS, § 3.2.1, pg. 26, second paragraph: If the control rod blades
are not intended to be shipped off site prior to draining the
spent fuel pool after all fuel is removed in 2020, explain where
are these control rod blades will be stored given the very high
radiation levels from them. Identify the basis for the estimated
cost of compacting the blades and the estimated cost of
disposing of the blades. Identify the WBS numbers that include
the costs for compacting and disposing of the control blades.

PSD - 48

SAS, § 3.2.1, pg. 26, third paragraph: The power range
instruments contain special nuclear material (SNM) and are
likely to be Class B. Describe any evaluation that has been
performed to determine if the amount of SNM in these
instruments is low enough to allow the WCS facility to accept
them for disposal. Identify the costs included in the estimate for
disposal of these instruments. Describe the basis for the costs.
Identify the WBS that contains these costs.

PSD- 49

SAS, § 3.2.2, pg. 27: This paragraph discusses intact removal of
the reactor vessel although it states this is unlikely. Clarify that
the decommissioning cost estimate is based on segmentation of
the vessel or describe what other assumption forms the basis of
the cost estimate.

Entergy Response
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PSD - 50

SAS, § 3.2.4, pg. 28, fourth paragraph: This states it is likely the
majority of the equipment will be removed from the Reactor
Building prior to dismantling. Identify any equipment that will
not or may not be removed prior to dismantlement. Explain the
basis for leaving any equipment in place. Identify any evaluation
or analysis of how leaving equipment in place will affect the
effort and cost of dismantlement of the Reactor Building.

PSD - 51

SAS, § 3.2.4, pg. 29, first paragraph: This paragraph states that
non-contaminated material may be suitable as scrap or
recycling. Describe the process for separating the noncontaminated material from contaminated material. Discuss
how the clean and contaminated material will be controlled
after separation to ensure no cross contamination or spread of
contamination. Identify the cost for the separation and control
of contaminated and non-contaminated material. Explain the
basis for these estimated costs. Identify the WBS that contains
these costs.

PSD - 52

SAS, § 3.2.4, pg. 29, second paragraph: This states that Entergy
does not intend to use any construction debris as fill, but does
not analyze whether material removed from the VY site may be
used as scrap or recycled. If Entergy intends to use material for
scrap or recycle it, discuss the established criteria for how
material will be judged to be acceptable for these purposes.
Identify what is assumed in the cost estimate with respect to use
of VY materials being used as scrap or recycled. If the estimate
assumes use of VY material as scrap or for recycling, explain the
rationale for assuming that VY material can be used for scrap or
recycling.

Entergy Response
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PSD -53

SAS, §§ 3.2.4 & 3.2.5, pgs. 28-29: Entergy should acknowledge
that the rubblization of debris for use as on-site fill is strictly
forbidden by the Settlement Agreement included in Appendix A.

PSD -54

SAS, § 3.3, pg. 30: The discussion should acknowledge that the
results of this SAS will be used in the Planning, Implementation,
Assessment and Decision phases described here.

PSD -55

SAS, § 4.2, pg. 33: This section says that the detailed
characterization of the VY site will be performed prior to the
start of dismantlement and the results will be incorporated into
the dismantlement planning. This seems to make clear that the
characterization of the site has not yet been performed. Explain
when the characterization will be performed. Identify the costs
included in the cost estimate for the characterization work.
Given that the site has not been characterized, explain the basis
for the scope of remediation or dismantlement work
represented in the decommissioning cost estimate. Explain the
uncertainty in the cost estimate given the lack of detailed
characterization information.

PSD -56

SAS, § 5.3, pg. 36: Identify what site restoration standards have
been assumed in the decommissioning cost estimate. Provide
the basis for assuming these particular standards. If the
radiological standard is based only on the NRC limit of 25 mrem
per year, the discussion should include explanations as to how
this compares to the site restoration criteria used by other
reactor sites in New England. Other New England sites used
more restrictive criteria than the .25 mrem per year.

Entergy Response
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PSD - 57

SAS, § 7.2, pg. 42: This section discusses benefits of SAFSTOR
identified by the NRC. The third "benefit" would not appear to
apply to VY. Looking at the waste volumes in the 2012 VY
estimates for DECON and SAFSTOR scenarios, there is essentially
no difference. Further, the waste volume identified for the
current SAFSTOR estimate for the PSDAR is essentially the same
as the 2012 volumes. Therefore, explain the purpose of
identifying this NRC perceived benefit when the VY specific
analysis does not support such a conclusion. This same logic
would also apply to the fourth "benefit" concerning reduction in
waste disposal space. For the reasons cited above, this NRC
conclusion is not supported by VY specific analysis of waste
volumes for DECON and SAFSTOR scenarios. An explanation
should be provided relative to the fourth "benefit" as well.

PSD - 58

SAS, § 7.2, pg. 42: The last NRC "benefit" is a storage period
compatible with the need to store spent fuel. Again, this is not
consistent with the VY specific plan. The current plan assumes
spent fuel will be removed by 2052 but the decommissioning will
not be complete until 2075. Explain why it is relevant to identify
the generic NRC benefits of SAFSTOR when the specific VY plan,
evaluation or assumptions is not consistent with the NRC
conclusions.

Entergy Response
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PSD -59

SAS, § 7.2.2, pg. 43: The first paragraph discusses that SAFSTOR
can result in the inventory of radioactive waste being reduced.
The 2012 TLG/Entergy decommissioning estimates had
essentially the same waste inventory for both DECON and
SAFSTOR scenarios. The 2012 inventories are essentially the
same as the inventory in the current SAFSTOR estimate. Explain
the rationale or significance of stating this hypothetical
possibility when it is contrary to the VY specific facts. Similarly,
there is a discussion of hypothetical information from PNL
studies from several decades ago concerning waste volumes.
Explain the importance or relevance of citing to these
hypothetical results when there is VY specific information.

PSD -60

SAS, § 7.2.2, pg. 44, third paragraph: The discussion of the use
of lower cost waste disposal facilities may be appropriate with
regard to non-radioactive waste, however, as discussed later in
the document, VY is obligated to dispose of radioactive waste at
the WCS facility. Therefore, explain the relevance of identifying
that others have been able to use less expensive radioactive
waste disposal options when these options are not available to
VY.

Entergy Response
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PSD - 61

SAS, Table 8-1, pg. 49: This table specifies a 1.3-year duration
for "Large Component Removal." It appears that this line item
includes reactor vessel internals and reactor vessel
segmentation. A 1.3-year duration is extremely optimistic for
these activities. The Zion decommissioning currently underway
began these activities in 2010 and the completion of one unit
(vessel internals and vessel) is not complete and may take
another year or so. This project includes the development and
manufacture of tooling and testing of the tooling as well as
actual segmentation work. Explain the basis for assuming a
duration of 1.3 years for reactor internals and reactor vessel
segmentation. Discuss how the cost for the segmentation work
included in the VY estimate would change if the period of
performance were four years or more consistent with Zion
experience. Identify any effect such a change in the period of
performance of this work has on the overall duration or cost of
the license termination work.

PSD -62

SAS, § 8.1.2, pg. 51: There is a discussion that the differences
between the Entergy cost estimate and vendor cost estimate
"can be explained" by various factors. However, there is no

Entergy Response

quantification as to the magnitude of difference from each of
these factors or a discussion of which factors apply to which
vendors. Such quantification should be provided.
PSD -63

SAS, § 8.3, pg. 53: All three of the vendor DECON total cost
estimates are larger than the SAFSTOR estimate. Given the
added costs for SAFSTOR preparation, the added costs of the
SAFSTOR period, and the lack of identified cost savings from
SAFSTOR, explain why the DECON estimates are higher.
22
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PSD -64

SAS, § 8.3, pg. 53: Although not stated here, the Entergy license
termination estimate not including dormancy costs is about
$639 million. This should represent a scope of work consistent
with the DECON license termination estimated by the other
vendors. Two of the 3 vendors have license termination costs
that are almost $200 million higher than the Entergy estimate.
Specifically identify any quantitative explanation of this
substantial difference. Explain the comparison of the vendor
estimates with the Entergy estimate.

PSD -65

SAS, § 8.3, pg. 53: The text preceding this section indicates that
the vendor estimates were only for license termination work.
The implication is that the vendor estimates of license
termination were combined with Entergy estimates for spent
fuel management and site restoration to arrive at a total
estimate. Thus, one would expect the difference between each
vendor license termination estimate and the total to be roughly
the same. One would also expect the difference to be equal to
the Entergy cost estimate of a total of about $425 million in
spent fuel management and site restoration costs (the
difference between $817 million in license termination costs and
the total $1.24 billion estimate). Yet neither is the case. Rather
than $425 million, each of the three vendor estimates adds in
around $694 to $754 million for spent fuel management and site
restoration. Explain what spent fuel management and site
restoration costs were used to arrive at the total
decommissioning cost for each of the vendors. Explain why
there are different spent fuel management costs and site
restoration costs when the vendors apparently were not asked
to estimate those costs.

Entergy Response
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PSD - 66

SAS, § 8.3, pg. 53: The license termination duration for all three
vendor estimates are significantly longer than the Entergy
estimate. Explain why the durations are different. Explain why
the Entergy estimate of 7 years is appropriate rather than the
8.5 to 13 years provided by the other three vendors.

PSD - 67

SAS, § 8.3, pg. 53: For the three vendor estimates, all site work
is complete in 2052. Given that it is assumed that the fuel is not
completely removed until 2052, it is unclear how this can be
correct. Once the fuel is removed, the ISFSI will have to be
decommissioned and remaining site restoration work
completed. For the vendor estimates explain the basis for
assuming all work is completed by 2052.

PSD -68

SAS, § 8.3, pg. 53: Explain the purpose of comparing an Entergy
SAFSTOR estimate with three vendor DECON estimates. Identify
the conclusions that should be drawn from this comparison.

PSD -69

SAS, § 8.3, pg. 53: The asterisked note at the bottom of the
table identifies that the vendor estimates do not include profit.
Clarify the significance of this note. Identify any difference in
assumptions for the Entergy and vendor estimates that make
the noted fact relevant to understanding the comparison. If the
Entergy estimate includes profit, identify the magnitude of profit
included.

Entergy Response

24

VT Ex. 1 026

Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

PSD -70

SAS, § 9.1, pg. 55: Explain the relevance of last two sentences.
These two sentences are comparing the full balance of the NDT
to the present value needed for license termination based on
the NRC formula. The license termination cost is not the VYspecific estimate.

PSD - 71

SAS, § 9.5, pg. 57: Clarify if it is correct that the Entergy
decommissioning, spent fuel management, and site restoration
cost estimate of $1.24 billion is the total cost for all site work
without any credit for cost recovery from DOE.

PSD -72

SAS, § 9.5, pg. 57: The basis for assuming only a three-year lag
between incurring costs and recovery from DOE should be
provided. If this delay is predicated on Entergy reaching a
settlement with DOE, this should be clearly stated. If not based
on a settlement, describe the evidence or experience from
litigation with DOE that supports a three-year recovery time.

PSD - 73

VYNPS Post-Shutdown Decommissioning Activities Report, Sept.
30, 2014 Draft ("PSDAR'), General: Entergy has until December
2016 to submit its PSDAR and should use this time to engage in a
more thorough site characterization so that it can incorporate a
more accurate Decommissioning Cost Estimate into its PSDAR.

Entergy Response
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PSD -74

PSDAR, General: In light of the uncertainty surrounding the
ultimate site restoration standards, Entergy should not assume
that site restoration will cost only $57 million. The Department
has presented evidence before the Public Service Board in
Docket #7862 that a more reasonable estimate for site
restoration would equate, adjusted for current 2014 dollars, to
around $100 million and could be as high as $133 million once
contingencies are taken into account. Entergy should assume
that site restoration could cost as much as $133 million.

PSD - 75

PSDAR, General: Entergy should acknowledge that the Nuclear
Decommissioning Trust Fund is subject to a Master Trust
Agreement that places legal restrictions on when and for what
purposes Entergy can withdraw funds from this Fund.

PSD - 76

PSDAR, General: In particular, Entergy should acknowledge in
the PSDAR that the Master Trust Agreement requires all
radiological decontamination and decommissioning to be
complete before any leftover money from the Nuclear
Decommissioning Trust Fund can be used for spent fuel
management or site restoration, and that even once radiological
decontamination and decommissioning is complete, the only
withdrawals allowed for spent fuel management costs are for
expenses that were not recovered by DOE.

Entergy Response
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PSD - 77

PSDAR, General: Entergy should note in the PSDAR that
Vermont ratepayers contributed the majority of the funds that
currently exist in the Nuclear Decommissioning Trust Fund, that
Entergy has never contributed any money to this Fund, and that
Vermont ratepayers have an existing 55% interest in any leftover
funds.

PSD -78

PSDAR, § 1.2, pg. 3: Entergy acknowledges that site restoration
standards fall under the State's jurisdiction and are yet to be
determined. In light of that uncertainty, Entergy should not
assume (as it does, for instance, at p.6 and p.15) that remaining
structures will be demolished only "to three-feet below grade."
Consistent with the Settlement Agreement and state law, the
State may well require demolition beyond that level.

PSD - 79

PSDAR, § 2.0, pg. 6, third paragraph: This paragraph discusses
site staffing during dormancy and the expectation the staffing
will change during the dormancy period. However, there is no
qualitative or quantitative description of how the staffing is
expected to change over time. A description of how the staffing
will change along with the basis for the changes should be
provided. A quantitative description of the staffing should also
be provided to allow assessment of the staffing costs included in
the cost estimate.
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PSD - 80

PSDAR, § 2.0, Pg. 6, fourth paragraph: This states that the spent
fuel will remain in the pool until it meets the criteria for transfer
but does not specify any specific dates. The SAS on the other
hand states that the fuel will all be in dry storage by late 2020.
The PSDAR discussion should be consistent with the SAS and
explain why the criteria for transfer will be met in time to
support the given date.

PSD -81

PSDAR, § 2.0, pg. 6: Entergy notes that an "additional ISFSI pad
will be added." Entergy should clarify whether it intends to seek
a new or amended NRC license for the additional ISFSI pad.
Entergy also should note that its petition for approval for the
additional ISFSI pad from the Vermont Public Service Board is
pending.

PSD - 82

PSDAR, § 2.0, pg. 6, last paragraph: This paragraph states: "For
the purposes of a current decommissioning cost estimate, it is
assumed that the remaining structures are to be demolished to
three-feet below grade and the excavations backfilled." Indicate
that this assumption carries significant uncertainty, as the depth
to which structures will be removed is subject to the
development of site restoration standards pursuant to state law.
Provide a discussion of the uncertainty that the actual
demolition will be different. Describe any alternative
possibilities and relative likelihood of each. Include a discussion
of how the cost estimate and funding analysis provide allowance
or margin for the other alternatives.
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PSD - 83

PSDAR, § 2.0, pg. 7; Entergy should delete the assertion that
there are "no identified or anticipated decommissioning
activities that are unique to the VYNPS site outside the bounds
considered in the GELS." Entergy should acknowledge, as
detailed in part below, that there are a number of aspects of its
planned decommissioning that were never analyzed or
considered in the GELS.

PSD - 84

PSDAR, Table 2.1, pg. 8: A duration of 5.2 years is listed for the
wet fuel storage period with a start date of 2016. Assuming this
period begins Jan 1, 2016, the wet storage period would end in
February or March 2021. However, the SAS states all fuel will be
moved to dry storage by late 2020. In addition, Section 2.1.2 of
the PSDAR also says fuel transfer will be complete by late 2020.
The date that is the basis for the cost estimate should be
unambiguously identified. The SAS and PSDAR should be
modified to be consistent.

PSD - 85

PSDAR, Table 2.1, pg. 8: Fifteen years is listed as the duration for
the dormancy with no fuel storage period. Based on the other
dormancy period lengths and a start of January 2016, the
dormancy period with no fuel storage would end in late 2067
rather than 2068. This difference is small, but the years should
be made consistent with the period lengths given.

PSD -86

PSDAR, Table 2.1, pg. 8: The Large Component Removal
duration is given as 1.3 years. This appears to be overly
optimistic. For more detail, see the comment PSD - 61.

Entergy Response
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PSD -87

PSDAR, § 2.1.1. pg. 10, seventh bullet: Provide a description of
what water and water filter and treatment media will be
required to support dormancy so that the scope of this effort is
more clearly defined. Identify the WBS that includes this cost.

PSD -88

PSDAR, § 2.1.1, pg. 10, eighth bullet: Explain whether there is a
separate WBS for this waste disposal in the cost estimate.
Provide a discussion of the inventory and the basis for that
inventory that was used to calculate the costs included in the
cost estimate for this waste disposal.

PSD -89

PSDAR, § 2.1.1, pg. 10, tenth bullet: Identify the cost included in
the estimate for this work. Explain the basis for the estimated
cost. If based on plant records, identify the records reviewed.

PSD -90

PSDAR, § 2.1.2, pg. 12, fourth paragraph: This discusses the
reasons for security. The first is to safeguard fuel and the
associated cost would reasonably be considered spent fuel
management. The second reason is to prevent unauthorized
access. The PSDAR or other documents should describe the
allocation of security costs and the basis for this allocation
among license termination, spent fuel management and site
restoration. While the specific paragraph of the PSDAR
referenced is only related to the dormancy period, the question
of how security cost is allocated would apply to all periods of the
decommissioning. The requested discussion should be provided
for all periods of decommissioning.
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PSD - 91

PSDAR, § 2.1.5, pg. 15, first paragraph: This states that subject
to the development of site restoration standards pursuant to the
Settlement Agreement, it is being assumed that structures will
be removed to three feet below grade. Description of any
allowance in the cost estimate for standards that require some
greater level of removal should be provided. If no allowance is
provided, this should be identified along with a discussion as to
why this is reasonable. Also, if no allowance is included there
should be a discussion of how the added costs will be provided
for if more stringent criteria are ultimately developed. Finally,
there should be a description of how development of more
stringent criteria would affect the funding plan/analysis.

PSD - 92

PSDAR, § 2.1.5, pg. 15, last paragraph: This paragraph indicates
that intact removal of the reactor vessel may not be a viable
option. If there is reason to believe that intact removal may be a
viable option, provide a discussion of the rationale for such
possibility. If the cost estimate is based on segmentation, the
PSDAR should clearly state that the estimate and schedule are
based on segmentation. If the basis of the cost estimate is other
than segmentation, the PSDAR should identify the reactor vessel
removal assumption on which the cost estimate is based.
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PSD -93

PSDAR, § 2.2.3, pg. 16, first paragraph: This paragraph states
that radioactive decay during the SAFSTOR period will
significantly reduce the quantity of contamination and
radioactivity that must be disposed of during decommissioning.
As noted in comments on the SAS (e.g., PSD - 57 & PSD - 59),
there appears to be no reduction in waste volume based on
decay during SAFSTOR. While decay would reduce the number
of curies to be removed and in that sense decrease the quantity
of radioactivity removed, the discussion should be clarified to
note that waste volumes are not decreased. The discussion
should also include some quantitative description of what is
meant by "significantly" reduce.

PSD - 94

PSDAR, § 2.2.4, pg. 16: The discussion should be clarified to
identify that the estimated cost of radioactive waste disposal is
based on disposal of all low-level waste at the WCS facility in
Texas. If this is not the basis of the estimated costs, the basis for
the cost estimate should be clearly stated along with explaining
the rationale for basing the cost on disposal of some or all of the
radioactive waste at a different site.
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PSD - 95

PSDAR, § 2.2.4, pg. 16: Assuming that the current cost estimate
is based on disposal of waste at the WCS facility, a comparison of
waste disposal costs in the 2012 VY estimate and the current
estimate is confusing. In the 2012 estimate, it was assumed that
a large fraction of the low-level waste was sent to an off-site
processing facility with the remainder being sent to Envirocare
for burial. The total cost of waste processing and burial for a
total of about 669,000 cubic feet of waste was a little over $60
million dollars. However, in the current estimate it appears no
waste is sent to a processor and all waste is sent for burial at
WCS, with higher disposal cost than Envirocare, but the total
waste burial cost is only about $45 million for a total volume of
about 666,000 cubic feet. It is unclear how shifting from the
lower cost off-site processing and Envirocare assumption to the
WCS assumption results in substantially lower cost. Further, the

Entergy Response

average cost per cubic foot for disposing of waste through a
processor in the 2012 estimate is about $66 per cubic foot.
Calculating the average cost of waste disposal at WCS in the
current estimate, the cost is about $67 per cubic foot. It is
unclear how the per cubic foot cost for disposal at WCS could be
comparable to the 2012 cost for off-site processing which was
cheaper than even disposal at Envirocare. In 2012, the rate for
disposal at WCS was about $150 per cubic foot. Using that rate
the total waste burial cost would be about $99 million rather
than about $45 million. The rates assumed for disposal of lowlevel waste and the basis for these rates should be specified.
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PSD -96

PSDAR, § 2.2.7, pg. 17, second paragraph: If this discussion is
limited to remediation of tritium in ground water, that limitation
should be clearly stated. If the discussion applies to more than
groundwater, the basis for assuming that remediation or
removal of structural materials or soil containing tritium will not
be required even if the levels are less than those required by the
NRC for license termination should be provided. The Yankee
Rowe plant processed or removed all material with detectable
tritium. Any discussion of why remediation will not be required
or will be limited should include an explanation as to why the
criteria for the VY site are expected to be less restrictive than the
criteria for the Yankee Rowe site.

PSD -97

PSDAR, § 5.0, pg. 21: Entergy states that "ENVY has concluded
that the environmental impacts associated with planned VYNPS
site-specific decommissioning activities" are bounded by
previous environmental impact statements (PSDAR at p.21).
Entergy should recognize that the NRC, not Entergy, is the entity
legally responsible for compliance with the National
Environmental Policy Act.

PSD -98

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS
never took into account the fact that, for this particular nuclear
power plant, an operating elementary school is located just 1500
feet from the reactor building.

PSD -99

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS
never took into account the fact that, for this particular nuclear

Entergy Response

power plant, recreational activities take place on the
Connecticut River bordering the plant.
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PSD - 100

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS
never took into account the fact that, for this particular nuclear
power plant, in addition to what Entergy identifies as currently
endangered and threatened species, over the next 60 years it is
likely the list of endangered and threatened species will increase
due to human activity, climate change and other factors.

PSD - 101

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS
never took into account the fact that, for this particular nuclear
power plant, there is known and unknown contamination from
previously identified tritium leaks and the effect of any delay
during the SAFSTOR period in addressing such leaks (such as
migration that increases the area that is contaminated).

PSD - 102

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS
never took into account the fact that, for this particular nuclear
power plant, there are unique environmental and economic
impacts related to the length of any SAFSTOR period, and
numerous reasonable alternatives (each with unique
environmental and economic impacts) to the SAFSTOR period
that Entergy has elected.
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PSD - 103

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS
never took into account the fact that, for this particular nuclear
power plant, there are negative economic impacts to the
surrounding area resulting from Entergy's decision to use the
maximum SAFSTOR period rather than a shorter SAFSTOR.
Regulations implementing the National Environmental Policy Act
(such as 40 CFR § 1508.8) require the NRC to analyze the
economic impacts of major federal actions significantly affecting
the environment. Neither the NRC nor Entergy has ever done
such an analysis, which would require, among other things,
accounting for the economic costs of leaving the plant dormant,
taking up space that could otherwise be used productively, as
well as 60 years of downward pressure on property values and
area development due to hesitancy to invest in an area that is
slated for a major industrial deconstruction project (with
attending noise, aesthetic, and other concerns). Entergy should
acknowledge that this analysis is required by federal law.

PSD - 104

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS
never took into account the fact that, for this particular nuclear
power plant, because it is owned by a merchant generator,
unlike a regulated utility, Entergy cannot go back to ratepayers if
it has underestimated the costs of decommissioning, spent fuel
management, or site restoration.
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PSD - 105

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that its
decommissioning plan raises numerous environmental, safety,
and other impacts related to spent fuel storage that are not
addressed by the GELS, and Entergy should analyze all of those
impacts. For example, the GElS did not analyze any
environmental, safety, or other impacts related to spent fuel
storage, but rather explicitly relied on the NRC's Waste
Confidence Decision-a decision that has since been vacated by
the U.S. Court of Appeals for the District of Columbia Circuit in
New York v. NRC I.

PSD - 106

PSDAR, § 5.0, pg. 21: If, for purposes of analyzing the
environmental and other impacts of spent fuel storage, Entergy
is relying not on the GElS, but on the NRC's recently issued
Continued Storage Rule, Entergy should explicitly state that it is
doing so and should also note in the PSDAR that this Rule is the
subject of a current court proceeding (New York v. NRC II).

PSD - 107

PSDAR, § 5.0, pg. 21: The NRC's Continued Storage Rule
recognizes that spent fuel may be stored indefinitely at each
reactor site and assumes that, in that scenario, each reactor
operator will use a Dry Fuel Transfer Station to move spent fuel
into new dry casks every 100 years. Entergy should explain how
it would address the contingency of indefinite onsite storage,
including all safety and environmental concerns regarding such a
transfer and identification of the funding source for: (a) the
construction of a Dry Fuel Transfer Station; (b) the purchase of
58 new casks and all other labor and material costs for
transferring the fuel every 100 years; and (c) the costs of
maintaining security at the site indefinitely.
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PSD - 108

PSDAR, § 5.1, pg. 21: Entergy should delete the assertion that
because "VYNPS is smaller than the reference boiling water
reactor used in the GElS... [it] is therefore bounded by those
assessments." The size of a plant is not the exclusive factor for
determining its potential environmental and other impacts
during decommissioning.

PSD - 109

PSDAR, § 5.1.3 & Reference List (Section 6.0), pg. 23: Reference
9 refers to an NPDES permit that has been superseded. Entergy
should cite the current (October 2014) NPDES permit.

PSD - 110

PSDAR, § 5.1.7, pg. 32: This section provides low-level waste
volumes by Class. There should be some discussion, here or
elsewhere in the PSDAR or supporting documents, describing
how the plant equipment and material inventories were
developed and how these inventories were then used to
generate the waste volumes. This discussion should include
identification of assumptions such as packing efficiencies and
waste packaging weight limitations that were utilized in
calculating the burial volume for low-level waste.

Entergy Response
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PSD - 111

PSDAR § 5.1.9, pg. 28: Does the NRC generic offsite radiological
consequences analysis discussed in this section make any
assumptions on the population likely to receive a radiological
dose from any of its scenarios? Such assumptions should be
identified, and the section should state whether the
assumptions include the existence of an elementary school in
close proximity to the site, as is the case with the VY site. Any
change in the offsite radiological analysis due to the close
proximity of a school to the VY and accompanying change to the
generic offsite radiological analysis should be noted. For
example, is the breathing rate for elementary school children
different than the generic breathing rate used in the NRC generic
analysis? Would any such differences warrant maintaining the
EPZ for a period beyond that normally proscribed by the risk
reduction for the zirconium fire event?

PSD - 112

PSDAR, § 5.1.17, pg. 32: The total disposal volume for Class A, B
and C waste is identified as 666,399 cubic feet. However, in the
actual cost estimate Maximum SAFSTOR Decommissioning Cost
Estimate - DRAFT), on the last page shows a total of 666,336
cubic feet. Though close, this difference should be reconciled.

PSD - 113

Spent Fuel Management Plan, Rev. 4, Jun. 2014 ("SFMP"), § 1.3,
pg. 3: Indicate where the figure identified as "Tab 1" can be
located.

Entergy Response
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PSD - 114

SFMP, §§ 1.3 &2.1, pgs. 3-4: The Dry Fuel System MOU, PSB
Order and CPG should be added to the SAS for referencing here.
Subsequent MOUs discussed in this Appendix (e.g. see Section
4.1) should also be included in the miscellaneous items appendix
suggested previously.

PSD - 115

SFMP, § 3.1, pg. 5: This section states that Entergy is evaluating
the location of the second ISFSI pad. Based on the cash flow in
the funding analysis, it appears that the assumption is that all
spent fuel will be stored in proximity such that for security
purposes, whether it is one or two pads, the operation is
consistent with a single ISFSI. This should be clearly stated if it is
true. If this assumption is not true, there should be an
explanation provided as to how the costs during dormancy
during dry storage are sufficient to provide for operation of two
separate ISFSls.

PSD - 116

SMFP, § 3.1, pg. 5: The Public Service Department has received

Entergy Response

several public comments noting that Entergy previously
committed to locate the second ISFSI away from the existing
ISFSI. Explain the reasons behind the decision to locate the
second ISFSI immediately adjacent to the existing one.
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PSD - 117

SFMP, § 3.2, pg. 5: This section says Entergy is considering
multiple cask vendors and cask for use at VY. An explanation
should be provided as to how is this possible given the time
frame for design and construction of the second ISFSI pad and
procurement of casks within the constraint of the stated plan to
have all fuel moved to dry storage by late 2020. Also, a
discussion should be provided concerning the costs for the
procurement of support equipment and implementation of plant
modifications if a system other than the Holtec Hi-Storm 100 is
used.

PSD - 118

SFMP, § 3.4, pg. 5: The current estimate assumes all spent fuel
is removed from VY by 2052. Entergy should acknowledge that
this plan depends upon DOE siting an interim storage facility by
2025, and that the GAO has stated that this type of plan requires
congressional action because DOE's current authority is limited
to developing a permanent repository. Also, the 2006 Vermont
Public Service Board Docket 7082 Order required VY to address
the possibility of fuel remaining on site as long as through 2082.
Apart from the discussion related to this on page 6, there is no
discussion of the effect on cost and funding analysis if spent fuel
remains on site beyond 2052 and potentially until 2082 or
beyond. Such discussion should be included particularly given
that, according to Entergy's calculations, it currently falls $82
million short of having enough money to pay for license
termination and spent fuel management, and even if it made up
for that shortfall, there would be no money left to pay the
approximately $57 million estimated by Entergy for site
restoration.
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PSD - 119

SFMP, § 3.4, pg. 6: The bullets on this page identify various
actions that Entergy will undertake to develop and execute
programs related to spent fuel storage. It is unclear from the
SFMP or the PSDAR what costs, if any, are included in the
decommissioning cost estimate relative to these various actions.
There should be a discussion of the related estimated costs and
the basis for these costs as well as identification of where such
costs are included in the detailed cost estimate. If there are no
estimated costs in the estimate for these actions, an explanation
should be provided as to why such costs should not be included
in the estimate.

PSD - 120

SFMP, § 3.4, pg. 6, third bullet: Explain why 2028 or 20 years
after loading the first spent fuel canister at VY is the appropriate
date. The Certificate of Compliance (COC) for the Holtec HiStorm 100 system currently in use at VY expires in 2020. Holtec,
VY or someone else must renew the COC prior to 2020. That
renewal would be for at least 20 years and perhaps 40 years so
there would be no reason for 2028 to be an important deadline.
If any date would be important, it would be 2020. Beyond this, if
the renewal were for only 20 years, it would expire in 2040. The
discussion should be provided as to what actions VY is
committing to in order to ensure continued license validity for
the Holtec Hi-Storm system beyond the next license renewal. If
there is reason to question whether the license can be extended
beyond the next renewal, a discussion of the reasons for such
concern should be provided along with a discussion of the
actions that would be needed if the license could not be
renewed. The discussion of possible actions if the license cannot
be renewed should identify the estimated costs for such actions.
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PSD - 121

SFMP, § 3.4, pg. 6, fourth and fifth bullets: Any costs in the
estimate for the actions discussed in this bullet should be
identified. If there are no costs, an explanation should be
included as to why no costs are in the estimate. If there are
costs for these actions in the estimate, the location of these
costs in the estimate should be identified along with the basis of
the estimated costs. The discussion of the basis should identify
how the estimate of cost for these actions takes into
consideration the programs accepted by the NRC in relicensing
other ISFSI's for an additional 40 years.

PSD - 122

SFMP, § 3.4, pg. 6, fourth and fifth bullets: Explain why 40 years
after pad construction is the appropriate time for these actions.
Explain how the need for these actions relates to the date of
DOE performance. For example, the explanation should identify
whether these actions will be undertaken if the DOE were on
track to remove all fuel by 2052 (as is assumed in the PSDAR).
Further, the explanation should identify if and how the level of
effort estimated for aging management activities depend on the
future expected date for DOE performance.
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PSD - 123

SFMP, § 4.2, pg. 7: This section describes the method of transfer
of spent fuel from the VY ISFSI to DOE. The method described
uses the Hi-Trac transfer cask to move the sealed spent fuel
canisters from the storage overpacks to Hi-Star transportation
casks.

Entergy Response

a. As noted above, Section 3.2 says Entergy is considering
multiple cask vendors and casks but the process described is
only valid for the Holtec system. Unless the decision has been
made to use a Holtec system, Section 4.2 should discuss the
possible actions if other dry storage casks or systems are chosen.
b. The process described utilizes a stack up. The Hi-Trac is
stacked on top of the Hi-Storm storage cask to remove the
canister and then moved and stacked on top of the Hi-Star to
insert the canister. The NRC has raised issues concerning the
seismic stability of such stack-up configurations based on
findings at the Perry facility in 2011. Entergy made significant
plant modifications at the Arkansas Nuclear One site to address
the NRC concerns. Provide an explanation of how the NRC
concerns about stack-up seismic stability for the transfer of
spent fuel from the VY ISFSI to DOE transportation casks will be
resolved. The method of addressing the NRC concerns should be
discussed in the SFMP and PSDAR. Any costs in the estimate for
equipment or processes related addressing the seismic stability
issues should be identified. This identification should include
discussion of the basis for the estimated costs. If there are not
costs for such items in the estimate, an explanation should be
provided as to why it is appropriate to exclude any such costs.
(cont.)
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PSD - 123
Cont.

c. The process described requires lifting equipment and
depending on the lifting equipment, equipment for protection
from a cask-drop event. The type of lifting equipment planned
for use should be described. Any costs that are included in the
estimate for procurement or rental of the lifting equipment
should be identified. Based on the type of lifting equipment
Entergy plans to use, there should be a discussion of what, if
any, equipment will be needed for cask-drop protection.

PSD - 124

SFMP, § 4.2, pg. 7: Indicate when the Cask Transfer Facility
noted here will be constructed. Explain whether Entergy has
considered whether any existing onsite structures (e.g. the
Reactor Building or the Containment Access Building) could be
repurposed as the CTF.

PSD - 125

SFMP, § 4.2, pg. 7: The eventual moving of spent fuel offsite will
likely require improvements to infrastructure surrounding the VY
site (e.g. roadways leading to 1-91 or the freight / Amtrak railway
near the VY site). Explain whether any of the VY
decommissioning estimates to date have inherently or explicitly
assumed a preference for transporting radiological waste and
other contaminated materials offsite. With regard to
radiological waste, explain whether Entergy foresees a need for
transporting any radiological waste (high-level or low-level) in
either a northerly or easterly direction for any great distance (i.e.
shipments that would eventually travel through New Hampshire,
northern New York or Canada) rather than the more likely
transport directions leading to Massachusetts or central /
southern New York.

Entergy Response
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Response
Accepted?
(Yes/ No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)
Response
Comment #

Document Section & Description of Reviewer(s) Comment

PSD - 126

TLG Maximum SAFSTOR Cost Estimate ("MSCE"), General: Some
of the detailed comments relating to other documents concern
information from the MSCE. However, any detailed or thorough
review of this estimate is complicated by the lack of supporting
information. TLG estimates routinely are provided as part of a
report that provides schedule information with description of.
the work done in the various periods listed in the cost estimate,
some descriptive information concerning work activities and
identification of many of the assumptions on which the estimate
was based. The same type of information is not included in any
of the documents associated with the PSDAR. Further, TLG
estimates usually have a relatively large volume of supporting
information and calculations that are useful in evaluating the
estimated costs. Absent a complete delineation of the estimate
assumptions and access to the detailed backup data and
calculations, the ability to review the MSCE is very limited.

PSD - 127

MSCE, General: Entergy places all projected costs into three
categories: NRC License Termination costs, Spent Fuel
Management costs, and Site Restoration costs. Entergy should
recognize that many costs fall outside of these three categories,
and Entergy should add a fourth category for those costs.

Entergy Response
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Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

PSD - 128

MSCE, General: Entergy should recognize that a number of costs
that are currently listed as "NRC License Termination costs"
belong in the fourth category noted above. In particular,
Entergy should re-categorize all costs that do not reduce
radiological contamination at the site. This includes:

Entergy Response

a. The $5 million payment (lines la.2.22 & lb.2.22) that Entergy
is making to the State as part of the Settlement Agreement;
b. Emergency planning costs (e.g., line la.2.23);
c. Asbestos shipments of non-radiological waste (e.g., line
la.2.27);
d. Insurance (e.g., line la.4.1);
e. Property taxes (e.g., line la.4.2);
f. Replacement of structures during SAFSTOR (e.g., line 2b.1.4);
g. Any costs associated with offsite buildings;
h. All other listed costs that relate to activities that do not
reduce radiological contamination; and
i. Costs not currently listed (e.g., employee pension fund
liabilities).
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Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

PSD - 129

MSCE, General: Entergy should explain the basis for its
estimates regarding property taxes, particularly the assertion
that Entergy expects to pay only around $7,000 per year
beginning around 2020 (e.g., lines 2aa.4.2 & 2b.4.2). Entergy
should clarify whether this estimated $7,000 per year payment is
based upon the VYNPS or an offsite building. If Entergy is relying
on its current exemption to property taxes, it should recognize
that that exemption is premised upon Entergy paying alternative
taxes through its current generating tax.

PSD - 130

MSCE, General: Entergy should explain what, if any,
contingencies it has in place in the event that the Nuclear
Decommissioning Trust Fund fails to obtain the expected stockmarket returns over the next 60 years.

PSD - 131

MSCE, General: Entergy should explain what, if any,
contingencies it has in place in the event that the costs of
radiological decommissioning increase at a greater-thanexpected rate over the next 60 years.

PSD - 132

MSCE, General: Given the uncertainty in DOE performance, the
unknown results of future site characterization, the yet to be
determined site release criteria, and uncertainty in cost
escalation as well as other uncertainties all of which could result
in increased costs, the meaning of the label "Maximum" is
unclear. An explanation should be provided as to the
significance or meaning of labeling the costs estimate as the
"Maximum" SAFSTOR estimate.

Entergy Response
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Response
Accepted?
(Yes/ No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

PSD - 133

MSCE, General: Security represents a significant cost particularly
during the dormancy period with spent fuel on site. Security
costs are highly dependent on the details of the site-specific
security plan. In most instances decommissioning cost
estimators are not allowed access to the detailed security plan.
As a result, it is important that the site security management be
involved in developing the estimate of security costs. This may
be done by the security staff actually developing the estimate or
by the security staff providing information on staffing levels and
associated costs to the cost estimators without divulging
safeguards information. A discussion should be provided of the
interaction with and involvement of the VY security staff in
developing the security costs for the various periods of the
decommissioning.

PSD - 134

MSCE, WBS la.2.38: Entergy should re-categorize the "NEI
Annual Fee" from a Spent Fuel Management cost to a cost that
falls within the fourth category discussed above.

Entergy Response
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Response
Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Public Service Department (PSD)

Comment #

Document Section & Description of Reviewer(s) Comment

PSD - 135

MSCE, WBS 4b.2.7 & 5b.2.6: These items include costs that
appear to be for ISFSI dismantlement and decommissioning. The
total cost of these two items is about $6.4 million for ISFSI with
pads holding 58 spent fuel casks. In December 2012, Entergy
submitted a letter pursuant to 10 CFR § 72.30 to the NRC. This
letter included the Entergy estimate for decommissioning of the
VY ISFSI. The 2012 letter represent the cost for
decommissioning an ISFSI sized for 42 casks as about $2.75
million in 2012 dollars. Escalated to 2014 dollars this would be
about $2.85 (escalated consistent with CPI). Extrapolating this
cost to 58 rather than 42 casks would yield a cost of about $4
million. A discussion should be provided to explain how the ISFSI
decommissioning costs in the Maximum SAFSTOR estimate is
consistent with the ISFSI decommissioning estimate submitted
to the NRC in 2012. If there are reasons that the more recent
estimate is not consistent, the reasons should be explained
along with a description of the contributors to the cost
difference.

PSD - 136

VYNPS Radiological Historical Site Assessment, General: Several
of the structures with contamination enumerated in this
Appendix are slated for dismantling / removal in early 2015 (e.g.
the North & South Warehouses and the Tan Building). Explain
whether the related items in these tables and figures will be
updated in mid-2015 to reflect any additional contamination
surveys conducted after these structures are dismantled /
removed.

Entergy Response

Response
Accepted?
(Yes

/No)
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ANR Comments on
Entergy Vermont Yankee Site Assessment Study
December 2014
Overview
On December 23, 2013, the State of Vermont and Entergy entered into a settlement agreement that
included a commitment by Entergy to prepare a Site Assessment Study (SAS) of the costs and tasks of
radiological decommissioning, spent nuclear fuel management, site restoration of the Entergy Station,
and a full assessment of non-radiological conditions at the Station site. The settlement agreement
requires Entergy to review and consider any comments provided by the State for inclusion in the PostShutdown Decommissioning Activities Report (PSDAR) prior to filing the SAS, any site-specific cost
estimate, or the PSDAR with the Nuclear Regulatory Commission (NRC).
The Agency of Natural Resources (ANR) has reviewed the SAS to prepare comments on the content of
this report that fall within the ANR's authority. The ANR's review and comments provided today
address the waste issues identified in the SAS regarding non-radiological hazardous materials and
hazardous wastes. The comments in this document do not address radiological waste issues raised in the
report, nor do the comments address asbestos or lead abatement issues as the Vermont Department of
Health is the primary regulator of these areas.
The information contained in these Comments includes general comments to the overall content of the
SAS (including requests for the production of additional information, records, or data relied upon or
referenced in the SAS), and more specific comments relating to a certain section or page of the SAS.
These Comments and requests for additional information represent only ANR's review of the •
information included in the SAS. ANR expects that Entergy will engage in constructive discussions
with ANR staff, the public, and other State agencies to address the ANR's concerns in an efficient and
transparent manner. To that end, we have attached a chart of our specific comments (see underlined text
that follows) to facilitate Entergy's responses to the comments and inclusion of the comments in the
PSDAR.

Department of Forests, Parks& Recreation

Department of Fish & Wildlife

Respect. Protect. Enjoy.
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Department of Environmental Conserration

Due to the preliminary nature of the SAS and the breadth and complexity of the information presented in
the SAS report (being presented for the first time in a comprehensive single source document), ANR
reserves the right to modify or add to these Comments in the future. The submission of these Comments
shall not limit ANR's rights to otherwise comment or participate in the NRC or any other process, and
ANR expressly retains all authority and reserves all rights to take any actions authorized by law,
including all appropriate evaluation of toxicological hazards. Nothing in this document shall be
interpreted as prohibiting or restricting Entergy from complying with any NRC requirements or other
obligations under its NRC license.
I.

GENERAL COMMENTS ON SITE ASSESSMENT STUDY
Use of MARSSIM process
The SAS is designed to identify potential environmental issues that could remain at the facility after the
power plant ceases energy production operations at the end of 2014. The ANR has no objection to
Entergy using the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) guidance
even though this process was not developed to evaluate non-radiological environmental issues. In
general, the terminology used in and the organization (identifying potentially impacted areas into Class
1, Class 2, or Class 3 areas) of the MARSSIM process helps to organize the issues remaining at the
plant. The MARSSIM analysis relies on an iterative process whereby a background study is updated
with additional investigation to further characterize the degree and extent of contamination at a site. In
this way, this process is similar to other environmental regulations and standards like the ASTM Phase 1
and Phase 2 Site Assessment Studies and Vermont's hazardous waste guidance titled "Investigation and
Remediation of Contaminated Properties Procedure."
Underlying information and reports
The SAS and Appendix F of the SAS (the Non-Radiological Historical Site Assessment (NRHSA))
reference and rely upon a number of sources of information. These sources include reports related to
incidents of non-radiological contamination; the file required by federal regulation 10 C.F.R. 50.75(g) to
maintain a record of contamination incidents important to decommissioning; selected inspection reports
prepared by American Nuclear Insurers (ANI); company records describing equipment leaks, spills of
hazardous materials and an inventory of components containing elemental mercury; the spills database
maintained by the Waste Management Division of ANR (Table 1-1 ); various permits related to
environmental regulation of the plant; interviews of current or former long-time plant employees to
identify incidents that may not have been documented in plant records; Phase I and II Environmental
Site Assessment of Vermont Yankee Nuclear Power Corporation in 2001; and inspection of the site to
observe each identified potentially impacted area. Though comprehensive, this list of informational
sources is not specific enough to discern what sources may already be in the ANR's possession or the
public domain. Additionally, there is no justification provided when only selected reports were analyzed
and relied upon. In order for the ANR to conduct a thorough and independent review of the SAS,
Entergy should ensure that all records listed above are available to the ANR. ANR should also be
2

VT Ex. 1 054

provided with a list of employees interviewed for the SAS and either a transcript of the interview or list
of questions asked in the event that ANR wishes to conduct its own interviews or respond to the
information provided by employees in the SAS (ANR - 1, ANR - 2).
Furthercharacterizationofpotentially impacted areas
The SAS identifies a number of areas potentially and/or actually impacted by chemical contaminants
(identified as "potentially impacted areas") and states that these areas will be further characterized "as
[they] become more accessible during decommissioning to determine the extent to which [they] may
have been impacted." Entergy should explain the characterization process in greater detail so that ANR
can determine the adequacy of this approach (ANR - 3). The SAS does not indicate what is meant by
"characterization" of a potentially impacted area; what procedure (i.e., what new investigation,
sampling, or analysis) will take place to determine whether additional remedial measures or clean-up of
a potentially impacted area is needed.
Generatorclosure requirementsand timeline
The Vermont Hazardous Waste Management Regulations (VHWMR) include Generator Closure
requirements (VHWMR § 7-309(c)) that are not referenced in the SAS plan for site closure and cleanup. Entergy must consider how these requirements pertain to the facility and identify what steps
Entergy will take during the post-closure process to comply with these requirements by submitting a
comprehensive plan for phased closure of waste handling and storage areas on the site for approval by
the Hazardous Waste Program of DEC (ANR- 4).
Undergroundstorage tank systems
All underground storage tanks that are removed will be required to follow the Underground Storage
Tank (UST) Closure and Site Assessment Requirements, formalized in June, 2010, to ensure a
consistent closure process for all tanks on the site (ANR - 5). In addition to other requirements,
notification of tank closure must be made at least 5 business days before the date scheduled for closure,
and a copy of the report must be sent to the DEC UST Program.
II.

SPECIFIC COMMENTS ON SAS
1. 5 Non-RadiologicalContaminantsOn-Site
Update of NRHSA (Page13)
The SAS states that "The [Historical Site Assessment] process, as described in MARSSIM, is an
iterative process in which knowledge about the site is obtained through records of past events and
augmented over time through scoping surveys and characterization surveys. Entergy will periodically
update the Non-Radiological HSA as information is gathered." Entergy should specify what process
will be used to obtain or update any additional information, and should notify and consult the State and
the public with regard to any changes made as the result of additional or updated information (ANR 3
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6). ANR reserves the right to review and comment further on any additional scoping surveys and
characterization surveys as they may be performed. ANR also reserves the right to request that
additional work be performed at identified potentially impacted areas or at other areas at the facility as
further information is obtained or as those areas become more accessible during the decommissioning
process.
Identification ofpotentially impacted areas (Page 15)
The SAS states that, "The assessment identified one hundred thirty four (134) areas on or adjacent to the
VYNPS site where current or former activities may have resulted in non-radiological impacts potentially
significant to the decommissioning effort." This list of "potentially impacted areas" does not appear to
include the petroleum-impacted soils, identified during the 2010 tritium release investigation, that are
located roughly 30 feet below ground surface at a location just northeast of the Radiological Waste
Building. Entergy should identify the need for any further investigation of this area in the SAS
(ANR - 7).
* Structuralcomponent materials;PCB management (Page15)
While abatement of areas of the plant where lead-based paint and asbestos are present is overseen by the
Vermont Department of Health, Lead and Asbestos Abatement Program, lead waste (including waste
resulting from abatement activities) must be tested to determine if it is subject to regulation as hazardous
waste under the VHWMR (ANR - 8).
Entergy should also address possible PCB contamination in wire sheathing, caulking, and paints
throughout the plant and how these potential hazardous wastes will be handled and managed throughout
the decommissioning process (ANR - 9). Note that materials contaminated with PCBs at a
concentration of 50 ppm or greater are regulated as hazardous waste under the VTO 1 listing (see,
VHWMR § 7-211).
Finally, devices containing elemental mercury (e.g., mercury switches, thermostats, gauges), batteries,
cathode ray tubes and lamps must be managed either as hazardous waste or as universal waste in
accordance with Subchapter 9 of the VHWMR (ANR - 10). (Note: the VHWMR are in effect in
Vermont in lieu of the U.S. EPA RCRA hazardous waste regulations).
0 SMAC designatedsites (Page16)
The SAS identifies that two of the Class 1 areas at which petroleum products have been released have
been designated by the Vermont Department of Environmental Conservation (DEC) as "Site
Management Activities Complete" (SMAC) sites. In these cases, institutional controls (primarily notice
to land records) were implemented as notification of any remnant contamination left in place due to the
area not being currently accessible. In one case, involving a release from a 5,000-gallon underground
fuel oil storage tank, petroleum constituents may remain in low concentrations at the site. Once the
decommissioning process makes these areas of the site more accessible, Entergy should conduct
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additional investigation and perform any remedial work required at this site. I Entergy should submit a
work plan for such additional investigation, outlining all work to be performed, for approval by the ANR
(ANR - 11). Such additional remediation of these SMAC sites may supersede the current notice to the
land record with a notice that all of the remnant contamination has been addressed.
0 Transformers (Page16)
To ensure that the oil-water separators on site do not contribute to contamination of the surrounding soil
or other environmental media, Entergy should conduct further sampling at and around the separators
upon their excavation (ANR - 12). At a minimum, one sample should be obtained for total petroleum
hydrocarbons (TPH) and PCBs. If field observations determine that this area is contaminated, then
Entergy should perform further characterization of the area in order to determine the degree and extent
of the contamination.
The SAS identifies a fire at the Main Transformer that occurred in June 2004, whereby "transformer oil
and fire-fighting foam were spread outside of the transformer containment." Entergy should indicate
whether any residuals or contaminants of concerns (such as perfluorinated compounds, or PFOAs) from
the foam remain on the site that may require clean-up. Entergy shall submit a work plan for such
additional investigation required, outlining all work to be performed, for approval by ANR (ANR - 13).
The SAS identifies a leak in the Auto Transformer that occurred within the fenced area of the 345kV
switchyard in 2003. The SAS indicates that the spill was remediated by excavation and removal of
approximately 25 cubic yards of impacted soil, but that impacted soil may remain beneath the concrete
pad on which the Auto Transformer sits. The information included in Table 1-1 indicates that there
were two transformer leaks that occurred in 2003 (identified as "WMD 136" and "WMD 394").
Entergy should clarify which leak is being referenced in this section, and if any additional remediation is
needed at the location of the leak (ANR - 14).
* Chemistry laboratory(Page17)
The SAS provides minimal detail of the purpose and historical use of the chemistry laboratory. Entergy
should provide additional details such as what materials were tested or analyzed for in the lab; what
activities, testing, and analytical methods were conducted in the lab; and what materials (chemicals)
were used or managed in the lab (ANR - 15). This information is critical for the ANR to have in order
to determine what potential contaminants may have been released as a result of laboratory activities and
to ensure that the lab site is properly remediated.
The SAS indicates that no non-radiological contaminants were detected in a 1991 investigation
(conducted upon discovery of a leaking sink drain), but that the investigation inquiry was limited in
scope "due to limited accessibility." Though the SAS indicates that further characterization of the area
will be conducted during decommissioning, Entergy should clarify the timing and scope of further

'This may also be true for the tetrachloroehthylene (PCE) contamination stemming from the former dry cleaning
operation at the facility.
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investigation and what contaminants/chemicals will be sampled or analyzed for in such investigation
(ANR- 16).
0

Former Edson's Gulf (Page 18)

The ANR concurs that the hydraulic lift cylinder and the former floor drain at the former Edson's Gulf
site may need further investigation and possible remediation. However, once the garage is no longer
used for maintenance activities, Entergy should conduct further investigation into possible releases from
these operations, as well as mitigation measures that may be required, if any contamination is identified
(ANR - 17).
*

Table 1-1; Summary of Vermont Waste Management Division Spills Databasefor Vermont
Yankee (Page19)
Table 1-1 appears to consist of information related to spills that occurred at the facility and that were
reported to the DEC. The manner in which the information is presented in the table is confusing and
inconsistent with how the information is recorded and maintained by DEC. For instance, DEC identifies
reported spills by a Spill Number, which include a reference to the year (i.e., 2014WMMIOO). However,
the table does not include the spill number with an associated year/date, and thus the information
included in the table is not presented chronologically. Entergy should recreate this table to include Spill
Numbers and order the information in the table chronologically (ANR - 18).
3.2.3 Systems and Equipment
* Release criteria(Page29)
The SAS states that debris produced during demolition will be designated for off-site disposal.
"Contaminated materials" (those that are "exceeding the release criteria") will be sent to a controlled
disposal facility (or licensed landfill), while non-contaminated materials may be used as scrap or
recovery. Entergy should clarify what is meant by "contaminated materials" in this instance, as well as
what is meant by "release criteria"; whether these are NRC criteria or are yet-to-be determined by either
state or federal authorities (ANR - 19). This information is necessary for the ANR to determine and
anticipate the potential impact of any non-radiological debris and waste being shipped offsite for
disposal and/or for reuse or local recycling.
4.0 HazardousMaterialsRem ediation (Pages33-34)
As systems are abandoned throughout the decommissioning process, areas that contain hazardous
materials (e.g., oil reservoirs, battear storage areas, tanks) must be assessed for possible releases. At
least one sample for analysis should be collected and analyzed to confirm that an area is clean, or
alternatively, to identify areas that will require further characterization. The identification of
contamination (through visual observation, field analysis, or lab analysis) should prompt further
characterization and a determination of whether further remediation is required. Entergy shall submit a
work plan as to how it will assess areas for possible releases, including all work to be performed and
how sampling will be conducted, for approval by ANR (ANR - 20).
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5.3 Site RestorationStandards
* Testing of PCBs (Page36)
The SAS identifies paints used at industrial sites as the most common source of PCB materials with
concentrations of greater than 50 ppm total PCBs in them that would invoke provisions of the Toxic
Substances Control Act (TSCA). Other materials, such as caulking, wire/cable sheathing, and/or any
untested oils may also contain PCBs at concentrations of greater than 50 ppm. Entergy's plans for
remediation of the site should include testing of these materials in order to ensure they do not contain
excessive levels of PCBs in them (ANR - 21). As noted above, materials containing PCBs at a
concentration of 50 ppm or greater are regulated in Vermont under the VTO1 hazardous waste listing
(see VHWMR § 7-211).
0 Future reuse determination (Page37)
Entergy stated, "Entergy ... will continue to work in good faith to determine in a timely and costeffective means a set of site restoration standards required and necessary to support future use of the VY
property without limitation." As part of this commitment, Entergy should determine future possible uses
of the property as early in the decommissioning process as possible, and recommend further site
characterization and remediation activities that will be necessary based on the future use (ANR - 22).
The public and appropriate State entities should be consulted in this planning.
APPENDIX F: NON-RADIOLOGICAL HISTORICAL SITE ASSESSMENT
Appendix F of the SAS identifies numerous areas where environmental media may have been impacted
by non-radiological contaminants throughout the history of the plant, including areas that may require
further characterization and remediation. During the decommissioning and decontamination processes,
Entergy should ensure that the following areas and materials are addressed adequately:
* Potentiallyimpacted areas (App. F; Page3)
Entergy should investigate the area outside Radiological Waste Building for possible chlorinated VOCs
(i.e., any spills, possible blowdown, drain). Entergy shall submit a work plan for such additional
investigation, outlining all work to be performed, for approval by ANR (ANR - 23).
Entergy should investigate all manholes (MH-A, MIH-B, and MH-C) and oil/water separators for
releases for TPH and PCBs. The 3 storm water outfalls should also be investigated for TPH and PCBs
due to possible deposition of these compounds in soils and groundwater stemming from any releases
from transformers in the switchyard. Entergy shall submit a work plan for such additional investigation,
outlining all work to be performed, for approval by ANR (ANR - 24).
As referenced above, UST removals and AST closures conducted by Entergy must comply with the
procedures in the "2010 Underground Storage Tank Closure and Site Assessment Requirements".
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* Specific materials testing (App. F; Page 6-7)
Entergy should test all wiring, caulking and any remnants from foam application in fire-fighting
operations for PCB's and PFOA's during the decommissioning process. Entergy shall submit a work
plan for such additional investigation, outlining all work to be performed, for approval by ANR (ANR 25, ANR - 26).
A licensed technician will be required to perform lead abatement per the Vermont Department of Health
regulations. Entergy should ensure compliance with these requirements by contacting the VDH Lead
and Asbestos Abatement Program specifically (ANR - 27).
* Heating Boiler Fuel Oil UST; transformers (App. F; 8-9)
In order to obtain unrestricted closure without implementation of any institutional controls (such as
notice to land records), all soils measuring at above 200 mg/kg TPH must be remediated. Entergy
should further investigate the presence of VOCs in groundwater measurements that may stem from the
former dry cleaning site or the 5,000-gallon UST site; any VOCs measuring above standards must be
further assessed and remediated. Entergy shall submit a work plan for such additional investigation and
remediation, outlining all work to be performed, for approval by ANR (ANR - 28).
* Chemistry lab and sink drain (App. F, Page 9)
As referenced above, Entergy's characterization of lab drain pipe should include list of chemicals used
or otherwise managed in lab so that the ANR will know what chemicals to look for.
* Nearby Off-Site PropertiesOwned by Entergy (App. F; Page10)
Entergy should engage in further characterization of the dry well and hydraulic lift cylinder during
removal at the Former Edson's Gulf (Site No. 93-1485). Entergy shall submit a work plan for such
additional characterization, outlining all work to be performed, for approval by ANR (ANR - 29).
ECS 2001 REPORT
The SAS relies, in part, on information from the 2001 Environmental Site Assessment conducted by
ECS. The ECS report identifies certain areas that may require further characterization and potential
remediation; however, it is unclear whether Entergy has identified the need for further characterization
of these sites in its plan for decommissioning and decontamination of the site (as outlined in the SAS).
Entergy should therefore further characterize the following areas during its decommissioning and
decontamination process, and should submit a work plan to ANR Entergy for such additional
characterization and any required remediation, outlining all work to be performed (ANR - 30):
TPH Areas of Concern (and reported concentrations*):
-

North Field (43 to 410 mg/kg);

-

South Field (39 to 230 mg/kg); and

-

Drainage system of 115Kv switchyard (87 to 250 mg/kg).
8
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*Vermnont's current residential soil standard for TPH is 200 mg/kg. This standard may be revised in accordance with
revisions to EPA's soil standard for TPH.

PCB Areas of Concern (and reported concentrations**):
-

MH-A oil (Arochlor-1260 at 11,600 ug/Kg);

-

Spare Main Transformer (composite sample at 200 ug/Kg).
** Vermont's current soil standard for PCBs is 0.22 mg/kg.

Lastly, to be able to conduct a thorough and independent review of the SAS, including information from
underlying reports, ANR requests copies of the Appendices from ECS 6/4/2001 report, including
Appendix S - Lab Results (ANR - 31).
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Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

ANR - I

Underlying information and reports: In order
for the ANR to conduct a thorough and
independent review of the SAS, Entergy
should ensure that the reports and other
identified sources of information on which
the SAS relies are available to the ANR.

ANR

Underlying information and reports: In order
for the ANR to conduct a thorough and
independent review of the SAS, Entergy
should provide the ANR with a list of
employees interviewed for the SAS and either
a transcript of the interview or list of
questions asked in the event that ANR wishes
to conduct its own interviews or respond to
the information provided by employees in
the SAS.

-

2

ANR - 3

Entergy Response

Further characterization of potentially
impacted areas: Entergy should explain the
process for characterization (for potentially
impacted areas) in greater detail so that ANR
can determine the adequacy of this
approach.

1
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Response
Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #
ANR -4

Document Section & Description of
Reviewer(s) Comment

Entergy Response

Generator closure requirements and
timeline: Entergy should consider how
Generator Closure requirements (as required
by the VHWMR) pertain to the facility and
identify what steps Entergy will take during
the post-closure process to comply with
these requirements by submitting a
comprehensive plan for phased closure of
waste handling and storage areas on the site
for approval by the Hazardous Waste
Program of the Department of Environmental
Conservation.

ANR

-

5

Underground storage tank systems: UST
removals and AST closures conducted by
Entergy must comply with the procedures in
the "2010 Underground Storage Tank Closure
and Site Assessment Requirements".

ANR

-

6

Update of NRSHA: Entergy should specify
what process will be used to obtain or update
additional information in the NRSHA, and
notify and consult the State and the public
with regard to any such changes made as the
result of additional or updated information.
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Response
Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

ANR -7

Identification of potentially impacted areas:
Entergy should identify the need for any
further investigation of any petroleumimpacted soils identified during the 2010
tritium release investigation (located roughly
30 feet below ground surface just northeast
of the Radiological Waste Building).

ANR -8

Structural components; PCB management:
Entergy should test lead waste (including
wastes resulting from abatement activities)
to determine if the waste is subject to
regulation as hazardous waste under the
VHWMR.

ANR -9

Structural components; PCB management:
Entergy should address possible PCB
contamination in wire sheathing, caulking,
and paints throughout the plant, including
how these potential hazardous wastes will be
handled and managed throughout the
decommissioning process.

ANR - 10

Structural components; PCB management:
Entergy must manage devices containing
elemental mercury (e.g., mercury switches,
thermostats, gauges, batteries, cathode ray
tubes and lamps) as hazardous waste or as
universal waste in accordance with
Subchapter 9 of the VHWMR.

Entergy Response

3
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Response
Accepted?
(Yes/ No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

ANR - 11

SMAC designated sites: Entergy should
conduct additional investigation and any
required remedial work at the area where
there was a release from 5,000-gallon fuel oil
UST, and where petroleum constituents may
remain in low concentrations) (Sites No.
992617). Entergy shall submit a work plan for
such additional investigation, outlining all
work to be performed, for approval by ANR.

ANR - 12

Transformers: Entergy should conduct
further sampling at and around the oil-water
separator(s) on-site to ensure that the
separators do not contribute to
contamination of the surrounding soils or
other environmental media. Entergy shall
submit a work plan for such additional
investigation, outlining all work to be
performed, for approval by ANR.

ANR - 13

Transformers: Entergy should indicate
whether any residuals or contaminants of
concern (i.e., perfluorinated compounds, or
PFOAs) from fire-fighting foam used during
the 2004 transformer fire remain on-site (and
whether they require clean-up). Entergy shall
submit a work plan for such additional
investigation, outlining all work to be
performed, for approval by ANR.

Entergy Response
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Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

ANR - 14

Transformers: Entergy should clarify which
2003 leak is being referenced in this section
of the SAS (whereby impacted soils may
remain), and if any additional remediation is
needed at or around this location.

ANR - 15

Chemistry laboratory: Entergy should provide
additional details of the historical purpose
and use of the chemistry laboratory, such as:
what materials were tested or analyzed for in
the lab; what activities, testing, and analytical
methods were conducted in the lab; and
what materials (chemicals) were used or
managed in the lab.

ANR - 16

Chemistry laboratory: With regard to further
characterizing the chemistry laboratory's
leaking sink drain, Entergy should clarify the
timing and scope of further investigation and
what contaminants and chemicals will be
sampled or analyzed for in such investigation.

ANR - 17

Former Edson's Gulf (Sites No. 93-1485):
Once the garage is no longer used for
maintenance activities, Entergy should
conduct further investigation into possible
releases from operations conducted therein,
as well as what mitigation measures may be
required (if contamination is identified).

Entergy Response
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Response
Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

Entergy Response
Reviewers)_Comment_

ANR - 18

Table 1-1; Summary of WMPD Spills Database
for VY: Entergy should include Spill Numbers
and order the information presented in the
table in a chronological order.

ANR - 19

Release criteria: Entergy should clarify what
is meant by "contaminated materials" and
"release criteria" in this section (and whether
the "release criteria" are NRC criteria or are
yet-to-be determined by either state or
federal authorities).

ANR - 20

Hazardous materials remediation: As systems
are abandoned during the decommissioning
process, Entergy must assess areas that
contain hazardous materials (e.g., oil
reservoirs, battery storage areas, tanks) for
possible releases. At least one sample for
analysis should be collected and analyzed to
confirm that an area is clean, or to identify
areas that require further characterization.
The identification of contamination (through
visual observation, field analysis, or lab
analysis) will prompt further characterization
and a determination of whether further
remediation is required. Entergy shall submit
a work plan as to how it will assess areas for
possible releases, including all work to be
performed and sampling to be conducted, for
approval by ANR.
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Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

ANR - 21

Testing of PCBs: Entergy's plans for
remediation of the site should include testing
of materials (such as caulking, wire/cable
sheathing, and/or any untested oils that may
contain PCBs at concentrations of greater
than 50 ppm) in order to ensure that these
materials do not contain excessive levels of
PCBs.

ANR - 22

Future reuse determination: In consultation
with the State and the public, Entergy should
determine future possible uses of the
property as early in the decommissioning
process as possible, and recommend further
site characterization and remediation
activities that will be necessary based on the
future use.

ANR - 23

Appendix F: Potentially impacted areas:
Entergy should investigate the area outside
Radiological Waste Building for possible
chlorinated VOCs (spills, possible blowdown,
drain). Entergy shall submit a work plan for
such additional investigation, outlining all
work to be performed, for approval by ANR.

Entergy Response
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Response
Accepted?
(Yes/ No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

ANR - 24

Appendix F: Potentially impacted areas:
Entergy should investigate all manholes (MHA, MH-B, and MH-C) and oil/water separators
for releases of TPH and PCBs. The 3 storm
water outfalls should also be investigated.
Entergy shall submit a work plan for such
additional investigation, outlining all work to
be performed, for approval by ANR.

ANR - 25

Appendix F; NRSHA: Specific materials
testing: Entergy should test all wiring, and
caulking for PCBs during the
decommissioning process.

ANR - 26

Appendix F; NRSHA: Specific materials
testing: Entergy should test all areas where
fire-fighting was applied during fire-fighting
operations for PCBs and PFOA's. Entergy
shall submit a work plan for such additional
investigation, outlining all work to be
performed, for approval by ANR.

ANR - 27

Appendix F; NRSHA; Specific materials
testing: Entergy should ensure compliance
with lead abatement requirements by
contacting the VDH Lead and Asbestos
Abatement Program specifically.

Entergy Response
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Response
Accepted?
(Yes No)

/

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #

Document Section & Description of
Reviewer(s) Comment

ANR - 28

Appendix F; NRSHA; Heating boiler fuel oil
UST; transformers: Entergy shall remediate
all soils measuring above 200 mg/kg of TPH.
Additionally, VOCs in groundwater measuring
above standards from the former dry cleaner
and 5,000 gallon UST must be further
assessed and remediated. Entergy shall
submit a work plan for such additional
investigation and remediation, outlining all
work to be performed, for approval by ANR.

ANR - 29

Appendix F; NRSHA; Nearby off-site
properties owned by Entergy: Entergy should
engage in further characterization of the dry
well and hydraulic lift cylinder during removal
at the Former Edson's Gulf (Site No. 931485). Entergy shall submit a work plan for
such additional characterization, outlining all
work to be performed, for approval by ANR.

ANR - 30

ECS 2001 Report: Entergy should clarify
whether the specified areas of concern are
addressed in SAS report, and if not, Entergy
shall submit a work plan for such additional
investigation and remediation, outlining all
work to be performed, for approval by ANR.

Entergy Response
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Response
Accepted?
(Yes I No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Agency of Natural Resources (ANR)

Comment #
ANR - 31

Document Section & Description of
Reviewer(s) Comment

Entergy Response

ECS 2001 Report: Entergy should provide
ANR with copies of the Appendices from the
ECS 2001 Report, including Appendix S - Lab
Results.

10
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Response
Accepted?
(Yes / No)

NRMONT
VE
DEPARTMENT OF HEALTH
Vermont Department of Health Comments on Entergy Vermont
Yankee Site Assessment Study
DECEMBER 10, 2014
Overview
The Vermont Department of Health (VDH) received its copy of the Entergy Vermont Yankee
Site Assessment Study (SAS) the week of October 17, 2014. The document was reviewed for
comments that may improve the processes and outcomes for decommissioning of the Vermont
Yankee Nuclear Power Station (VYNPS). VDH requests that Entergy include these
improvements in the next revision of the Post Shutdown Decommissioning Activities Report
(PSDAR).
VYNPS is scheduled to cease operations by the end of December 2014. Soon after, Entergy will
implement its plans for decommissioning, including the complete defueling of the reactor and
preparing the plant structures, systems and components for an extended period of dormancy
(SAFSTOR). Later steps in the process include transfer of all nuclear fuel from the reactor
building spent fuel pool to dry casks and storage on the independent spent fuel storage
installation (ISFSI). Final steps include decontamination and dismantling of the plant structures,
systems and components (DECON), a final site survey to verify that residual radioactivity will
not lead to doses that exceed limits for the release of the site for unrestricted use, and site
restoration and termination of the US Nuclear Regulatory Commission (NRC) license.
The October 2014 Site Assessment Study describes some details about these decommissioning
activities, and describes some of the radiological and non-radiological conditions of the site at
VYNPS. The SAS helps the VDH plan its monitoring of VYNPS decommissioning based on
three processes used since the early planning and construction stages of the facility in the late
1960s:
1. Continuous engagement with all relevant parties to verify the necessary steps to protect
public health are planned and executed effectively,
2. Periodic inspection of VYNPS to obtain first-hand verification that work and conditions
remain protective of public health, and
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3. Comprehensive monitoring of the environment around VYNPS to independently identify
if and when radioactive materials migrate off site to expose members of the public and
contaminate the environment.

In this document, the VDH focused mainly on radiological elements of the SAS, recognizing that
other agencies of the State of Vermont will focus on non-radiological contamination, financial
considerations and other issues. The VDH also comments on the section of the SAS related to
asbestos and lead. Like radiological effluents and direct gamma radiation, these contaminants are
regulated by the Health Department, too.
Findings of the VDH in the SAS
Generally, the SAS describes the various steps planned to decommission the VYNPS. It also
includes brief description of some of the radiological events that will present challenges during
decommissioning. The SAS explains that decommissioning begins with prompt defueling of the
reactor in early 2015 followed by preparations for SAFSTOR concluding by April 30, 2016. It
describes the transfer of spent fuel from the spent fuel pool to dry casks by the end of 2020 and
decontamination and dismantling of plant structures, systems and equipment once there are
sufficient funds are in the Nuclear Decommissioning Trust Fund to do so. Entergy states that
under the maximum SAFSTOR timeframe, decontamination and dismantlement will begin in
2069 with license termination in 2073 and site restoration completed by 2075. The SAS
acknowledges that decontamination and dismantling could begin much earlier than that.
Relative to these stages of decommissioning, the Health Department has concerns for public
health especially during the time to prepare for SAFSTOR and the time to transfer spent fuel
from the spent nuclear fuel pool to dry casks starting after the cessation of operations through
2020 as well as during the period of decontamination and dismantling (DECON) just prior to
license termination. The concerns during this time are due to the complex and unique
radiological industrial and transportation activities planned. The Health Department also has
concerns for public health protection throughout these high work activity periods and the
SAFSTOR years in between because very large quantities of radioactive materials in solid and
liquid form will be left in storage on site where leaks have occurred in the past, and may occur
again. A key concern is fire protection for the structures, systems and components containing
radioactive materials in storage. Another is leak detection and radioactive liquid storage volume
monitoring. The Site Assessment Study should fully address these concerns.
Specific comments of the Vermont Department of Health that will improve the PSDAR and
future planning follow, starting on the next page.
It should be noted that the Health Department acknowledges that, as appropriate and in
consultation with the Health Department, the Agency of Natural Resources is reserving the
2
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authority to evaluate the environmental risks associated with radioactive isotopes that are
identified at the site.
Independent Spent FuelStorage
The ISFSI is separately licensed by the NRC and the Vermont Public Service Board. There are
currently 884 spent fuel assemblies on the ISFSI in thirteen casks on one pad. After all spent fuel
is moved from the spent fuel pool into casks, a total of 3,880 spent fuel assemblies will be stored
in 58 dry fuel storage casks on two ISFSI pads. Continuous temperature and radiation monitoring
results for the casks on the ISFSI are currently sent to the Health Department on a monthly basis.
Entergy should commit to continuing to do so. This information is important, as found by the
Public Service Board, and the Health Department requests that the monitoring results continue to
be communicated to VDH until all spent fuel assemblies are removed from the site, which
Entergy states it does not expect to occur until 2052.
Three of the 58 casks will be used for the storage of what is called greater than class C waste
(GTCC). This is the low level radioactive waste having the highest radiation levels, levels so
high as to make transportation and land disposal difficult. During DECON, the reactor vessel
internals, control rod blades and other components will be cut up and placed into these three
spent fuel casks and stored with the 55 casks containing spent fuel. The Health Department was
informed that the radiation levels from these casks may make compliance with the direct gamma
radiation level limits (20 milliroentgen per year at the site boundary) in the VDH Radiological
Health Rule (Rule) difficult. As described below, Entergy committed to complying with the
Rule in the December 2013 Settlement Agreement, and has reaffirmed that commitment in its
Draft PSDAR (at page 34). In addition, the Health Department must continue to independently
verify that direct gamma radiation levels remain below this limit.
Entergy should explain what steps will be taken, for example shielding the three GTCC casks
with spent fuel casks, to maintain direct gamma radiation levels from them in compliance with
the Rule and as low as reasonably achievable (ALARA).
Compliance with the VDH RadiologicalHealth Rule
The Settlement Agreement (paragraph 4) requires that the company "conduct all activities in
Vermont, including at the VY Station, in accordance with federal and state laws, including
VDH's Radiological Health Rule." Entergy has reaffirmed this commitment in its Draft PSDAR
(at page 34). The Rule requires that Entergy assure annual doses from each of five exposure
pathways be less than five millirem total effective dose equivalent. The pathways are liquid
effluents, radioactive particulates, radioactive iodines, noble gases and direct gamma radiation.
The Rule also requires Entergy to allow site access by the Commissioner of Health to inspect the
facility and to obtain samples relevant to public health protection. Entergy should explicitly
acknowledge that it will comply with all parts of the Rule until the NRC license is terminated

3
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and include an express provision in the PSDAR for coordinating the above processes with VDH
during post-closure activities.
The State of Vermont, and likely other jurisdictions, have benefitted from independent
verification of the radiological conditions in the environment around Vermont Yankee. The
Health Department should continue to receive splits of samples obtained throughout every phase
of decommissioning, and especially during preparations for SAFSTOR, transfer of spent fuel
from the spent fuel pool to dry casks, decontamination and dismantling, and the final status
survey. VDH also should be provided a copy of the final status survey for comprehensive review
and comment given that it represents the best evidence of public health protection for all future
uses of the land once it is released for unrestricted use by the NRC.
Challenges due to the size of the site and nearby elementary school
The VYNPS site is small in size and close to populated areas, including an elementary school.
The closest site boundary is only 910 feet west of the reactor and the Vernon Elementary School
is only 1500 feet west of the reactor building. Industrial and transportation accidents involving
radioactive materials onsite may easily have offsite impacts. During decommissioning activities,
especially decontamination and dismantling, radiological environmental monitoring will remain
important to independently verify that residents are not exposed to excessive radiation and that
agricultural and other uses of the land are not exposed to excessive amounts of radioactive
material contamination.
The SAS's provisions for radiological environmental monitoring are insufficient given the
proximity of the plant to the surrounding population. Entergy's monitoring should be augmented
by continuing the independent radiological environmental surveillance provided by the VDH,
proven effective for the last 45 years. Entergy should support this augmentation.
Because the site is small, it is likely that decontamination and dismantlement activities involving
heavy industrial equipment and many workers will stretch well beyond current radiologically
controlled area boundaries. Entergy should address in future planning and in the PSDAR whether
the radiologically controlled area boundaries during decontamination and dismantling should be
expanded.
Challengespresented by the electricalinfrastructure
The VYNPS site is densely packed with electrical generation and transmission infrastructure, as
well as waste management facilities and spaces. Most of the 125 acre site, including the many
acres occupied by this infrastructure, will require remediation of radioactive contamination.
There is inadequate information about how this will be accomplished. Entergy should fully
explain its plan for remediation, including how it will accomplish the remediation if the electrical
infrastructure remains energized as part of the New England grid during that time.

4
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Radioactive materialson site are notfully characterized
The SAS describes a number of events that have left significant amounts of land, as well as many
structures, systems and components, in a radiological condition that has not been filly
characterized. Records of spills, interviews with personnel and limited sampling of the
environment from various activities provide only limited insight into what might be expected,
and thorough assessments will not be conducted until decades from now. These assessments
include those necessary for detailed planning of the decontamination and dismantling work that
will occur after an extended SAFSTOR period and the final site survey to be conducted to verify
that decontamination and dismantling was effective in reducing residual radioactive materials to
levels that allow for unrestricted releaseof the site and NRC license termination. The lack of a
thorough characterization of each of the 72 Class 1, 2 and 3 areas identified in the historical site
assessment, makes comprehensive sampling of the environment until that final site survey
critical. Entergy should include a comprehensive sampling plan for the 72 areas.
Even without more thorough characterization, it is clear that the VYNPS site will continue to
store a very large quantity of radioactive materials until decontamination and dismantling. Until
the final site survey proves there is no further impact on the public health and the environment
by these materials in storage, given the risks of leakage proven to have occurred in the past and
likely to occur in the future, continued receipt of relevant information by the State of Vermont is
critical. The Health Department requests an estimated inventory of radioactive materials by
radioisotope, total activity and location within the structure, systems and components remaining
at the plant SAFSTOR.
Monitor the ventilation in the reactorbuilding until license termination
In the SAS, Entergy only commits to monitoring the reactor building ventilation system for
radioactive material releases while spent fuel is in the spent fuel pool. The Health Department is
concerned about the millions of gallons of highly radioactive water stored in the torus within the
reactor building. This radioactive source provides sufficient reason to monitor the exhaust air
from this building for radioactive contamination. Entergy should also explain whether disposal
of this water will occur before decontamination and dismantling, which may be decades from
closure. Further, Entergy should identify what kind of instrumentation will be used for
monitoring torus water levels and what kind of inspection regimen for possible leakage will be
used until this water is properly disposed of as radioactive waste.
Entergy should monitor groundwaterafter cessation of operations
After tritium contamination was measured in groundwater at many nuclear power plants, the
Nuclear Energy Institute developed the Groundwater Protection Initiative. The SAS states that
the bases for groundwater monitoring will be evaluated throughout the different phases of
decommissioning. Entergy should, at a minimum, comply with the NEI Groundwater Protection
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Initiative at the VY facility until NRC license termination. This is especially so since radioactive
materials will remain in storage for decades before decontamination and dismantling.
Analysis of adequate waste disposalcapacity
According to Entergy, decontamination and dismantling is not likely before the 2040s and could
begin as late as 2069. Between now and then, a large amount of radiological waste disposal will
likely occur from a growing number of nuclear power plants entering or contemplating
decommissioning. This disposal could occur at what may be the primary site for large volumes
of waste from the dismantling and decontamination of Vermont Yankee, the Waste Control
Specialist facility in Texas. It is recommended that an analysis of the capacity of this facility to
accept all the waste from the decontamination of Vermont Yankee decades from now be
undertaken, especially since Vermont is a party to the Texas Low Level Radioactive Waste
Compact that manages the facility.
An estimate of the number and timing of radioactive waste shipments
When it occurs, the decontamination and dismantling of Vermont Yankee will likely be the
largest industrial activity ever conducted in Vermont. It is slated to be completed in around four
years. It would be very instructive to know how many of the different types of radioactive waste
shipments are likely and how frequently they will occur, for example by shipments per month.
Total waste volume estimates are given in section 7.2.2 of the SAS, so calculations for waste
shipments by type and their possible frequency would appear highly feasible.
The disadvantagesof SAFSTOR
In section 7.2 of the SAS, it is stated that there are advantages and disadvantages to DECON and
SAFSTOR. A list of six advantages attributed to the NRC is provided. It would be appropriate
that a list of the recognized disadvantages be provided in the SAS.
Definition of ARO and TLG and recognition that TLG is an Entergy subsidiary
The term ARO is used in section 8.1.1 of the SAS. It would be useful to have this defined. It
does not appear in the list of acronyms in the preface (neither does VDH). Another acronym
deserving attention is TLG. It should be disclosed that this company is an Entergy subsidiary.
Asbestos and lead
The SAS vaguely describes the presence of asbestos containing materials and lead-based paint.
The general reference statement that these materials "have been reviewed or will be sampled
during the decommissioning" is made in the report. The State of Vermont needs to know now
what asbestos and lead-based paint exists at Entergy Nuclear Vermont Yankee. Entergy should
address this through an inspection survey report. This report would inventory the materials that
exist, their quantities, locations and their current condition. Additionally, abatement
6
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specifications and cost estimates for removal and disposal should be developed as related to
decommissioning. The inspection survey report, abatement specifications and cost estimates
should be filed with the State of Vermont as soon as possible. This will serve as a baseline
inventory and status of condition and can be reviewed with periodic surveillance inspections up
until the point of demolition.

7
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Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Department of Health (VDH)

Comment #
VDH

-

1

Document Section & Description of
Reviewer(s) Comment

Entergy Response

General: Based on comments reviewed from
other Agencies and the public, an overall
description of the assumed conditions at the
start of Vermont Yankee's (VY's)
decommissioning is warranted. This would go
a long way to address many of the questions
that indicate that the Reviewers are
uncertain what conditions are assumed for
the technical descriptions or their related
financial estimates. In instances where items
are assumptions that will be updated once
better data is available (such as after some
demolition of VY structures has occurred) this
should be stated.

VDH-2

PSDAR Section 5.1.3 & Reference List (Section
6.0): Reference 9 refers to an NPDES permit
that has been superseded. Please cite current
(October 2014) NPDES permit.

VDH-3

Follow-up to Comment VDH-2: It may be
preferable to cite both the 2006 & the 2014
permits.

VDH-4

Fully address fire protection, radioactive
liquid storage leak detection and volume
monitoring.

VDH-5

Continuing to do continuous temperature
and radiation monitoring of the casks on the
ISFSI and continue sending results to VDH on
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Response
Accepted?

(Yes/ No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Department of Health (VDH)

Comment #

Document Section & Description of
Reviewer(s) Comment

Entergy Response

a monthly basis.
VDH-6

Explicitly acknowledge that it will comply
with all parts of the VDH Radiological Health
Rule until the NRC license is terminated and
include an express provision in the PSDAR for
coordinating the above processes with VDH
during post-closure activities.

VDH-7

VDH should continue to receive splits of
samples obtained throughout every phase of
decommissioning, and especially during
preparations for SAFSTOR, transfer of spent
fuel from the spent fuel pool to dry casks,
decontamination and dismantling, and the
final status survey.

VDH-8

VDH also should be provided a copy of the
final status survey for comprehensive review
and comment.

VDH-9

Entergy's environmental monitoring should
be augmented by independent radiological
environmental surveillance provided by VDH
and Entergy should support this
augmentation.

VDH-10

Entergy should address in future planning
and in the PSDAR whether the radiologically
controlled area boundaries during
decontamination and dismantling should be
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Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Department of Health (VDH)

Comment #

Document Section & Description of
Reviewer(s) Comment

Entergy Response

expanded.
VDH-11

Entergy should fully explain its plan for
remediation of the switchyard property,
including how it will accomplish the
remediation if the electrical infrastructure
remains energized as part of the New
England grid during that time.

VDH-12

The lack of a thorough characterization of
each of the 72 Class 1, 2 and 3 areas
identified in the historical site assessment,
makes comprehensive sampling of the
environment until that final site survey
critical. Entergy should include a
comprehensive environmental sampling plan
to monitor for contamination migration in
these 72 areas.

VDH-13

Entergy should provide an estimated
inventory of radioactive materials by
radioisotope, total activity and location
within the structure, systems and
components remaining at the plant during
SAFSTOR.
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Response
Accepted?
(Yes / No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Department of Health (VDH)

Comment #

Document Section & Description of
Reviewer(s) Comment

VDH-14

Either monitor the exhaust air from the
reactor building for radioactive
contamination, or explain why this is not
necessary given the large volume of
radioactive water stored within the structure
during SAFSTOR.

VDH-15

Explain whether disposal of the water
consolidated in the torus during SAFSTOR will
occur before decontamination and
dismantling, which may be decades from
closure.

VDH-16

Identify what kind of instrumentation will be
used for monitoring torus water levels and
what kind of inspection regimen for possible
leakage will be used until this water is
properly disposed of as radioactive waste.

VDH-17

Comply with the NEI Groundwater Protection
Initiative at the VY facility until NRC license
termination. This is especially so since
radioactive materials will remain in storage
for decades before decontamination and
dismantling.

Entergy Response
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Response
Accepted?
(Yes /No)

Vermont Yankee SAS / PSDAR Review Comments
Reviewing Agency: Vermont Department of Health (VDH)

Comment #
VDH-18

Document Section & Description of
Reviewer(s) Comment

Entergy Response

Provide an analysis of the capacity of the
Texas Low Level Radioactive Waste Compact
to accept all the waste from the
decontamination of Vermont Yankee decades
from now.

VDH-19

Describe how many of the different types of
radioactive waste shipments are likely and
how frequently they will occur, for example
by shipments per month.

VDH-20

Provide a list of the recognized disadvantages
of SAFSTOR in the SAS.

VDH-21

Define ARO, VDH and TLG in the glossary and
add recognition that TLG is an Entergy
subsidiary.

VDH-22

Describe what asbestos and lead-based paint
exists at Entergy Nuclear Vermont Yankee
through an inspection survey report. This
report would inventory the materials that
exist, their quantities, locations and their
current condition.

VDH-23

Asbestos and lead abatement specifications
and cost estimates for removal and disposal
should be developed as related to
decommissioning.
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Response
Accepted?
(Yes /No)
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Vermont Public Service Department
ATTN: PSDAR/SAS Comments
112 State Street- Drawer 20
Montpelier, VT 05620-2601

Z01l4 DEC - I A 10: 0q

November 24, 2014
Draft PSDAR/SAS
Dear Mr. Leshinskie,
Thank you for the opportunity to make comment on the Draft Post Shutdown Activities Report (PSDAR)
as required by Title 10 of the Code of Federal Regulations (CFR) 50.82, "Termination of License,"
paragraph (a)(4)(i) for the Vermont Yankee Nuclear Power Station (VYNPS), including the Site
Assessment Study (SAS) an obligation under the settlement agreement (Agreement) between the State
of Vermont (VT), Entergy Nuclear Vermont Yankee (ENVY) and Entergy Nuclear Operations (ENO),
negotiated in December 2013. It is our understanding that the comments provided below will be
considered for inclusion with the Public Service Department's (PSD) comments that will subsequently be
provided to Entergy for incorporation with its PSDAR submittal to the United States Nuclear Regulatory
Commission (NRC). We further understand that comments from the Vermont Nuclear Decommissioning
Citizen Advisory Panel (VNDCAP) from their meetings of November 20 and December 18, 2014 on the
PSDAR/SAS may also be included by ENVY in their submission to the NRC.
As the regional center for Windham County, Brattleboro stands to suffer the biggest indirect economic
impact of the plant closure and given the proximity of the site (just under seven miles from the center of
Brattleboro) Brattleboro remains concerned about the ongoing public safety issues with the plant, the
length of time and cost of radiological decontamination and site restoration and the eventual
repurposing of a large industrial site of regional significance. We have specific comments in relation to
the draft PSDAR and SAS below.

1.

SAFSTOR Economic Impact versus DECON: The SAS outlines a SAFSTOR approach to
decommissioning with the transition to 'dormancy' proposed for 2020. We take on good faith
Entergy VY's commitment to "prompt decommissioning" while seeking the SAFSTOR method.
We further note that even an optimistic date for commencing dismantling and decontamination
is set at 2040. The DRAFT PSDAR responds to socio-economic conditions created by the
decommissioning and site restoration process by concluding that under the analysis used by the
Generic Environmental Impact Study (GELS) "economic impacts are neither detectable nor
destabilizing and that mitigation measures are not warranted" (p 2 9). Yet, the discussion of the
GElS establishes that large plants in rural areas closing early and using the SAFSTOR option were
the likeliest to have negative impacts (emphasis added). In light of this finding and the intent of
the Agreement Brattleboro requests that radiological decommissioning be conducted using
DECON so that the site can be returned to unrestricted use as soon as possible, thus minimizing
the social and economic impact of the decommissioning process as acknowledged in the GELS.

2.

Prompt Decommissioning: The Town of Brattleboro endorses the position of WRC in calling for
a prompt decommissioning such that complete site restoration (subject to the Agreement) takes
place as soon as practical. This will ensure the site may continue to contribute to the orderly
development of Vernon, Brattleboro, the region and the state. We note with concern that the
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SAS operates with the assumption that SAFSTOR allowing ENVY up to sixty years "to release the
VYNPS site for unrestricted use".'
3.

Decommissioning Trust Fund Management: The Town of Brattleboro remains concerned that
Entergy proposes utilizing the Decommissioning Trust Fund (DTF) for spent fuel management
while simultaneously pursuing cost recovery actions against the Department of Energy (DOE). As
currently structured, failure to collect from the DOE impacts the growth of the DTF. Spent fuel
management should more properly be considered an operational cost, with no impact on the
DTF. Brattleboro was reassured that Entergy is "pursuing a funding strategy for
decommissioning that would rely on use of the... [DTF] and additional lines of credit'2.
Brattleboro would prefer that the DTF be restricted to narrowly defined decommissioning tasks,
and that spent fuel management functions be paid for through a dedicated fund or line of credit,
able to be reviewed by all parties to the Agreement. If and when ENVY recaptures further costs
from DOE the reimbursement (net any associated legal and administrative costs) can be shown
in such a single purpose fund or credit line. ENVY must be able to show that ongoing disputes
concerning spent fuel management or any other non-decommissioning activities do not have a
negative impact on the growth of the DTF.
While Entergy VY has established a separate Site Restoration Fund (SRF) the management of this
fund should be fully separate from the DTF. It remains unclear as to whether some Site
Restoration expenses still appear to be dependent on growth in the DTF. Site restoration should
ensure full economic re-use of the land (including the removal of all underground structures and
pipes). The SAS is a significant commitment to summarizing in one document the history of the
VYNPS site. Brattleboro understands the challenge of needing to wait for the plant to shutdown
to conduct a more meaningful assessment of radiological and hazardous waste contamination.
The costs and scope of work for site restoration in keeping with the intent of the Agreement is
still clouded with uncertainty and we ask that continued analysis and decision-making allow for
public input.

4.

Adequacy of the SRF: The commitment in the Agreement to establish a SRF is inadequate to
meet the forecasted costs of such work. Entergy VY has committed a $20 million guarantee by
2017 to assure fund growth up to $60 million. Meanwhile the combined cost of
decommissioning, spent fuel management, and site restoration have been estimated to cost
more than a billion dollars with site restoration expected to exceed $225 million.

5.

Licensing Agreement Requests (LARs) re: Emergency Planning Zone and Emergency Response
Organization: Brattleboro joins with the WRC and the State of Vermont in seeking to maintain
the existing EPZ until all spent fuel is placed in dry cask storage on-site or is transported from

Entergy Vermont Yankee, Site Assessment Study, October 2014
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the site.3 As proposed the EPZ will be reduced to the ENVY property line within 16 months of
permanent plant shutdown. This would result in the elimination of two off-site levels of
emergency response (Site Area Emergency and General Emergency Action). We believe this
poses an unacceptable risk to emergency services personnel and the public. Brattleboro also
considers that maintenance of an appropriate RERP is an operational cost and therefore the DTF
should not be used to pay for RERP commitments.
The Town of Brattleboro appreciates the opportunity to comment on this extremely important
phase in the operation of VYNPS. As the commercial and service center most affected by these
changes Brattleboro knows the decisions made by the Department of Public Service and the
Agencies of Human Services (VDH) and Natural. Resources (DEC) along with VYNPS through the
implementation the Agreement and/or the proceedings of the NRC will have a very large long term
impacts on the health, welfare and environment of our community. We ask that you remember this
in your deliberations and actions. On behalf of the Selectboard I thank you for your ongoing
commitment to protect the health, environment and economic opportunity of our community.

Yours Sincerely,

David Gartenstein
Chair of the Selectboard

CC:

Christopher Recchia, Commissioner of Public Service
David Mears, Commissioner of Environmental Conservation
Dr. William Irwin, VT Department of Health

Ibid.
Town Manager's Office
230 Main Street Brattleboro, VT 05301

(802) 254-4541
FAX (802) 257-2322
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The following table contains a summary of the public comments received by the Vermont Public Service
Department (PSD) regarding VY's decommissioning, the SAS and the PSDAR draft (as of December 10,
2014).
By far, the most common request in the received comment sets was the retention of the current 10-mile
Emergency Planning Zone (EPZ) beyond the planned "hot wet" spent fuel storage period (i.e. beyond
April 2016). In a total of 41 public comment sets, 32 sets requested retaining the current EPZ at least
until all spent fuel is moved to dry cask storage. Of these 32 comments, 2 request retaining the current
EPZ until all spent fuel is removed from site. 3 of the 32 comments request expanding the EPZ to 50
miles. 4 additional comments requested some modification of the currently used and proposed on-site
dry cask storage systems.
Roughly half of the received comments included additional requests. While similar comments were
seen in several of the comments set, no comment subject other than the EPZ was repeated more than 5
times in the various comment sets.

Summary of Public Comments Received by the
VT Public Service Department Regarding
Vermont Yankee's Decommissioning, the Site Assessment Study &
the Draft Post-Shutdown Decommissioning Activities Report
Geographic Source of
Comments

North Bennington, VT
Putney, VT
Amherst, MA
Plainfield, MA

Request
EPZ until all
Fuel in Dry
Casks
0
0
0

Fairlee, VT

0

Ashfield, MA
Colrain, MA

0
0

Received via phone

*

Received via email

Request
EPZ until all
Spent Fuel
is Offsite

Request
Expansion
of EPZ to
50 miles

Additional / Other Requests in
Comments

Protect spent fuel from possible attacks;
surround casks with earth berm
Keep track of long term safety of VT
Yankee

*

Received via email
(noted as within
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Maintaining the EPZ should be a
condition for receiving the CPG for the
second ISFSI
Concerned spent fuel is vulnerable to
espionage
Very concerned about loss of SFP water
& risk of Zirconium fire

Summary of Public Comments Received by the
VT Public Service Department Regarding
Vermont Yankee's Decommissioning, the Site Assessment Study &
the Draft Post-Shutdown Decommissioning Activities Report
Geographic Source of
Comments

Request
EPZ until all
Fuel in Dry
Casks

Request
EPZ until all
Spent Fuel
is Offsite

Request
Expansion
of EPZ to
50 miles

Additional / Other Requests in
Comments

"radius of danger")
Brattleboro, VT

0

Received via email
Received via email
Received via email

0
0
0

Greenfield, MA

0

Amherst, MA
No address provided
Connecticut
No address provided
Burlington, VT
No address provided

0

No address provided
Lake Pleasant, MA
Turners Falls, MA
No address provided
North Bennington, VT
Brattleboro, VT
Amherst, MA

Concerned PSD does not care about
people "living in the zone."

Expedite move to dry cask by spending
DTF money.
Concerned that there is not enough
money in the DTF for plant
decommissioning & spent fuel storage
Stop polluting the Connecticut River
_

0
_

0

_

S

Requests "highest standards" for site
restoration; concerned how spent fuel is
protected from terrorists

*

*

Received via email
Greenfield, MA

*

*

Greenfield, MA

*

*

Westminster, VT

*

*
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Emergency evacuation site at GCC is too
close to site; move further away.
Opposes increase in notification time to
60 minutes; EPZ funding should come
from Entergy profits rather than DTF.
Requests independent Site Assessment
be done in addition to one completed by
Entergy; consider using spent fuel
systems currently used in Germany,
France & Japan which are superior to
ones currently used at VY.
Use more robust dry cask standards
implemented in Europe & Japan; plan

Summary of Public Comments Received by the
VT Public Service Department Regarding
Vermont Yankee's Decommissioning, the Site Assessment Study &
the Draft Post-Shutdown Decommissioning Activities Report
Geographic Source of
Comments

Request
EPZ until all
Fuel in Dry
Casks

Request
EPZ until all
Spent Fuel
is Offsite

Request
Expansion
of EPZ to
50 miles

Additional / Other Requests in
Comments

for addressing high burnup fuel after
spent fuel pool is gone; remove all soil
to at least 3 feet below grade, or further
until no radiation detected.

Received via email
Received via email

Thanks PSD for efforts to date.
Requests long term emergency
management, safety precautions for
waste transport & an independent Site
Assessment.
Suggests selling VY as a potential bed &
breakfast.
Do not use SFP as an excuse for full
complement of emergency measures;
don't waste taxpayer money challenging
federal jurisdictions
Assure that Entergy restores VY site to a
"greenfield" & not a "brownfield"
standard
PSD needs to support decommissioning
as described in the PSDAR & SAS (best
alternative for region other than
keeping VY operational); protect
economic benefits offered by VY to

Hadley, MA
Wilder, VT

Brattleboro, VT

Brattleboro, VT

Windham County.

Brattleboro, VT

Transfer cooler fuel to dry cask now
rather than waiting to 2016 or 2017; this
will reduce risk of zirconium fire
Supports Entergy's efforts to date in
responsible decommissioning
Encourage all sides involved to adhere
to terms of Settlement Agreement.
Assure that economic development
commitments made for Windham
County are preserved; return site to

Brattleboro, VT
Montpelier, VT

greenfield as soon as possible.
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December 10, 2014
Vermont Public Service Department
ATTN: PSDAR/SAS Comments
112 State Street - Drawer 20
Montpelier, VT 05620-2601
Dear Mr. Leshinskie:
The Windham Regional Commission is writing to comment on the Site Assessment Study (SAS)
and Post-Shutdown Decommissioning Activities Report developed by Entergy Vermont Yankee
ahead of their announced intent to cease operation of the nuclear power station located in the
Town of Vernon, Vermont by the end of December, 2014. WRC is the regional planning
commission that serves 27 towns in southeastern Vermont, including the 23 towns of Windham
County, Readsboro, Searsburg and Winhall in Bennington County, and Weston in Windsor
County. The Windham Region is the host region of the station.
The WRC has always maintained a neutral position as to whether or not the plant should
continue operation, as well as the merits of nuclear power for that matter, in order to facilitate
conversations among all sides of the issue. Therefore, we approach the closure and
decommissioning phase with a history of having been neither pro- or anti-Vermont Yankee or
pro- or anti-nuclear power. We have, however, developed positions on decommissioning,
spent fuel management, site restoration standards, and responsibility for decommissioning
costs that we feel are in the best interests of the host region.
Through participation as a party in dockets related to Vermont Yankee before the Vermont
Public Service Board, the WRC has for several years explored the issues surrounding the
eventual cessation of operations at the station, whenever and for whatever reason that might
occur. The following excerpt from the Windham Regional Plan, which took effect November 4,
2014, describes the positions of the WRC concerning the decommissioning of the station, as
well as spent fuel management, site restoration, and responsibility for the costs associated with
each. While this language describes actions the WRC feels the Vermont Public Service Board
should have taken in their order related to Docket 7862, our policy positions have not changed.
The Windham Regional Commission has always maintained a neutral position on
the question of the continued operation of the Entergy Nuclear Vermont Yankee
power station located in Vernon. The WRC has taken this position so it could
139 Main Street, Suite 505 / Brattleboro, VT 05301 / Phone: 802-257-4547 / Fax 802-254-6383
www.windhamregional.org
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facilitate discussion among those on all sides of the issue. The Commission has,
however, been very involved in Vermont Public Service Board dockets since
2007, arguing not for whether or not the plant should continue operation, but
rather for what is in the best interest of the region when the plant does
eventually cease operation, whenever and for whatever reason that occurs. The
WRC interests are to mitigate to the greatest extent possible the economic,
employment, cultural and social impacts of the plant's closure on the region; to
advocate for the fiscal well-being of towns; and to advocate for the restoration
of the Vermont Yankee site to greenfield status as soon as possible so that it may
be reused. These positions were most recently stated in the WRC's Initial Brief
filed on August 16, 2013 in Public Service Board docket 7862...The following
summarizes those positions excerpted from the brief:
*

Recognize the value of the Station to the region and state while it is
operating, and that the general good would be best served if, upon cessation
of operations, the Station is promptly decommissioned with complete site
restoration so that the site can be reused and serve the orderly development
of the region and state.
* Require that ENVY (Entergy Nuclear Vermont Yankee), ENO (Entergy Nuclear
Operations), and Entergy Corporation be held jointly and severally
responsible for all costs associated with operations, decommissioning, spent
fuel management, and site restoration.
" Require the prompt and complete decommissioning and site restoration of
the VY Station after shutdown (whenever that occurs) and prohibit the use of
SAFSTOR. The best way to accomplish this is to ensure the decommissioning
trust is adequate.
* Recognize the Decommissioning Cost Analysis prepared by TLG is
inadequate. The Board should specifically recognize the Decommissioning
Cost Analysis and Decommissioning Trust Fund do not adequately account
for the costs of removing all structures, reasonable property taxes, and
additional elements identified by other parties. The Board should require
that Entergy VY fully fund the decommissioning trust to cover all potential
costs associated with radiological decommissioning, spent fuel management,
and complete site restoration without the use of SAFSTOR.
* Require Entergy VY to meet its MOU (memorandum of understanding)
commitment to remove "all structures" as part of site restoration, rather
than just removing structures to three feet below grade.
* Require Entergy VY to establish separate and adequate funds to cover
radiological decommissioning, spent fuel management, and site restoration,
and require substantial additional payments into those funds.
* Require Entergy VY to identify a suitable location for a second ISFSI
(independent spent fuel storage installation).

139 Main Street, Suite 505 / Brattleboro, VT 05301 / Phone: 802-257-4547 / Fax 802-254-6383
www.windhamregional.org
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*

*

*

Require Entergy VY to consider shifting spent fuel from wet to dry storage, or
alternatively require a payment-in-kind into the decommissioning trust as if
fuel had been moved.
Additionally, the Board should require that Entergy VY provide funding to the
decommissioning trust to cover all the costs of managing spent fuel derived
from any period of extended operations after March 21, 2012.
Require specific actions from Entergy VY to comply with its commitment to
use its "commercial best efforts" to have the spent fuel removed from
Vermont.

The WRC feels that these positions are in the best interest of the region and the
state. What Entergy Nuclear Vermont Yankee intends to do upon closure is on
the record, under oath, before the Public Service Board. The Commission's
position was developed in response to what has been entered into the record.
The Public Service Board docket remains open, and the WRC believes that these
positions should serve as the primary point of negotiation between the State and
Entergy going forward. This filing, and other information related to the
Commission's work on Vermont Yankee, can be found on the WRC website at
http://windhamregional.org/vermont-vankee.
Additionally, at the request of the Town of Vernon and using a Municipal
Planning Grant, the WRC prepared a study titled, Resiliency Action Planfor the
Town of Vernon in Preparationfor the Eventual Closure of the Vermont Yankee
Nuclear PowerStation. This plan, completed in June 2012, explains the closure
and decommissioning process and what actions the town can take to prepare. It
is available here: http://windhamregional.org/images/docs/vy/exhibits/wrccross-35.pdf. As noted in the plan, federal law and regulations do not require
Entergy Nuclear Vermont Yankee to work with the town or the region as they
prepare for closure and decommissioning, but the WRC hopes they will
voluntarily do so. The WRC is prepared to assist in this effort and has reached
out to its counterparts in New Hampshire and Massachusetts to engage them in
preparing for the closure of the plant as well.
The WRC recognizes the significant and diverse impacts the closure of the plant
will have on the region, including its towns, families, friends, neighbors,
businesses, and economy. The WRC has invested considerable staff and
volunteer resources over the last six years in preparation for the plant's eventual
closure in order to understand its impacts and develop mitigation strategies. The
WRC stands by to assist its towns with planning for a post-Vermont Yankee
future, to lead a regional resiliency planning effort, and to provide support in
statewide response and recovery efforts. Mitigating the impacts on the region's
economy will require region-wide solutions, and the WRC will continue to
participate in and support the Southeast Vermont Economic Development
Strategy and the development of a Comprehensive Economic Development
139 Main Street, Suite 505 / Brattleboro, VT 05301 / Phone: 802-257-4547 / Fax 802-254-6383
www.windhamregional.org
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Strategy, led by our regional partner, the Brattleboro Development Credit
Corporation. The Commission will also encourage Entergy to voluntarily work
with the region and our towns to establish a working group through which there
will be clear communication about what the plant intends to do and what those
actions mean for our communities. We all must work together to plan for
resiliency as the region loses not only a major employer and economic engine,
but also many plant workers and their families (Windham Regional Plan, 2014,
pp. 112-113).
The PSDAR proposes the use of SAFSTOR rather than DECON, or prompt decommissioning. This
is contrary to what the WRC maintains is in the best interests of the region, its towns, and its
residents. It also proposes that remaining structures be demolished to a depth of only 3 feet
below grade and the excavations backfilled. This is similarly contrary to WRC policy and has
significant implications for the sufficiency of the site restoration fund.
As is noted in the PSDAR, a settlement agreement was arrived at between Entergy Nuclear
Vermont Yankee and Entergy Nuclear Operations and the Vermont Public Service Department,
the Agency of Natural Resources, the Department of Health. The WRC was not a party to the
negotiations that created the agreement nor was it a signatory. Our position on the settlement
agreement, and related memorandum of understanding, was stated in our Post Hearing Brief
and Proposal for Decision filed with the Vermont Public Service Board in Docket 7862:
Based on our understanding of past plant closures and decommissioning, and
information testified to under oath by Entergy VY, the most effective way to
mitigate the employment and economic impacts of the closure is prompt
decommissioning. The MOU between the state and Entergy VY does not call for
prompt decommissioning. It also does not assign responsibility for
decommissioning costs jointly and severally to the local corporate entities and
the parent corporation, it does not establish a specific standard to which the site
will be restored, and it does not provide a guarantee that the Decommissioning
Trust Fund (or supplemental Site Restoration Fund) will be sufficient.
We bring this to the reader's attention because as we transition from the regulation of a plant
that is operational to one that is ceasing operations and entering the post shutdown
decommissioning activities phase, we would again ask that Entergy Nuclear Vermont Yankee
and its parent companies, state agencies, and federal agencies to again consider the positions
that, after much deliberation, the WRC has determined to be in the best interests of the host
region and its towns and residents.
Concerning the technical contents of the site assessment study and PSDAR, the WRC has made
a verbal request to the Public Service Department that it retain the service of nuclear power
station decommissioning professionals to provide an objective and informed review of the
decommissioning and site restoration cost estimates and their underlying assumptions. We
were told that the Department was in the process of retaining such a professional. The WRC
139 Main Street, Suite 505 / Brattleboro, VT 05301 / Phone: 802-257-4547 / Fax 802-254-6383
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does not possess the expertise or resources to hire an expert to analyze the sufficiency of the
information presented in the site assessment study or PSDAR. Our only frame of reference is
that information presented by the parties in the most recent and past Public Service Board
dockets. The concerns raised by the Public Service Department and its expert witnesses in
Docket 7862 give us reason to ask that the sufficiency and accuracy of the decommissioning
and site restoration costs and their underlying assumptions be subject to expert, objective
review.
A matter that was not addressed as specifically in our regional plan is the continued support by
Entergy Nuclear Vermont Yankee of external emergency planning support. Our position can be
summarized by our comments to the Vermont Public Service Board in Docket 8300, which was
opened to review the request for a certificate of public good for a second ISFSI (Independent
Spent Fuel Storage Facitlity). This document is available on the WRC Vermont Yankee web page
http://windhamregional.org/vermont-vankee.
While we understand the potential for a catastrophic event will lessen once the
Station ceases operations, there remains the potential for a significant event as
long as spent nuclear fuel is stored on site, and regional emergency service
providers must always be prepared to respond, and must be adequately funded
to do so.
WRC recognizes that on-site nuclear safety is regulated by the NRC, but off-site
responders must be prepared to deal with any emergency that might occur onsite whether or not it extends to the off-site environment. And the Board
traditionally deals with emergency management issues and funding for off-site
emergency support in other dockets dealing with different fuels such as natural
gas. Likewise, it is not uncommon in non-nuclear Section 248 and Act 250 cases
for petitioners to agree to cover specialized equipment and training costs
necessitated by the unique elements of proposed development.
The Board should seek additional information from Entergy VY about all
potential scenarios that might require an on-site or off-site emergency response,
the type of response needed, and the cost for providing these services (including
the costs of ongoing training necessary to respond).
State agencies are holding discussions with Entergy VY about emergency
response issues and are seeking input from the WRC and towns within the
Emergency Planning Zone, and we hope a resolution of our concerns can be
accomplished outside of the CPG process. The Board should be mindful of where
funding for emergency services will come from, and should consider prohibiting
the use of the Decommissioning Trust Fund for this purpose because, as
described elsewhere in these comments, Entergy VY has previously done so little
to identify, secure, and fund alternative spent fuel storage options (Windham
Regional Commission Comments RE: Entergy VY Petition for a Certificate of
Public Good for a Second Spent Fuel Storage Facility, August 13, 2014, p. 17).
139 Main Street, Suite 505 / Brattleboro, VT 05301 / Phone: 802-257-4547 / Fax 802-254-6383
www.windhamregional.org
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We are encouraged that Entergy Nuclear Vermont Yankee plans to offload fuel from the spent
fuel pool to dry cask storage within a reasonable time frame, and we support the company's
exploration of financing at these costs so as to reduce funds that would be taken out of the
decommissioning trust fund. We also appreciate the willingness of Entergy Nuclear Vermont
Yankee and Entergy Nuclear Operations to participate in the Nuclear Decommissioning Citizens
Advisory Panel. While we may disagree with the decommissioning plans of the plant, it is
important to have a forum where issues can be discussed and where common ground may be
found. We do recognize that the Panel was formed to advise the state, and not the plant. It is
our understanding that other advisory panels formed in response to decommissionings were
intended to advise the plant as well. We hope that over time, Entergy Nuclear Vermont Yankee
will be amenable to the panel assuming such a role.
Thank you for your consideration of our comments. Please contact me should you have any
questions.
Sincerely,

Chris Campany, AICP
Executive Director

139 Main Street, Suite 505 / Brattleboro, VT 05301 / Phone: 802-257-4547 / Fax 802-254-6383
www.windhamregional.org
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To:
From:
Date:
Re:

Anthony Leshinskie (anthony.leshinskie Rcstate.vt.us)
Tom Buchanan (emailtombuchananigmail.com)
November 26, 2014
PSDAR/SAS Comments

I am offering personal comments for consideration by the Department of Public Service
regarding the Vermont Yankee Site Assessment Study (SAS) and Post Shutdown
Decommissioning Activities Report (PSDR).
From 2005 through September 2014 1 was a commissioner on the Windham Regional
Commission (WRC) representing the town of Londonderry, Vermont. I served as chair of WRC
Energy Committee and Vermont Yankee Study Committee, and in that capacity worked closely
with Jim Matteau and Chris Campany. I was directly involved in developing WRC's Vermont
Yankee related advocacy and structuring arguments before the Vermont Public Service Board
(PSB) through dockets 7440, 7600, and 7862, and formulating WRC's comments filed in docket
8300. I no longer serve as a regional planning commissioner, and thus offer these comments as a
knowledgeable citizen.
I did not begin my review of the SAS and PSDAR until the weekend of November 23, and have
given these documents only a short review, but nevertheless I'm disturbed by some of the
underlying assumptions and a lack of expected detail. I'm also troubled that Entergy VY has
identified a "niaxinmm" inclusive cost for radiological decommissioning, spent fuel
management, and site restoration ofjust $1.242 billion (SAS pages 46-51, section 8.1.1) while
using assumptions that exclude many potential costs and contingencies. The TLG estimates
should not be accepted by the Department or the NRC as maximum or as bounding.
I hope the State of Vermont will examine these important planning documents in much greater
detail. If you need any of the source material I have mentioned in these comments, please let me
know.
Here are my initial thoughts:
1) The plan assumes that all spent fuel will be removed from the station beginning in 2026
and concluding by 2052, and that the SAFSTOR Dismantling and Decontamination
(D&D) process will take place with no fuel on site. The movement of fuel off site makes
the D&D process much easier, and can reduce costs (SAS, pages 24 and 58). The lack of
fuel on site was assumed for the TLG SAFSTOR scenario, but not for the three
alternative estimates for prompt DECON. Entergy VY should not be permitted to base
their costs on the removal of fuel from the site in 2052. In docket 7082 (the first dry fuel
storage pad approval by the Vermont PSB) the Department argued that it would be
prudent to use a longer planning horizon, PSB then required Entergy VY to amend its
Tom Buchanan Comments re: PSDAR/SAS
November 26, 2014
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Page 1

Spent Fuel Management Plan (SFMP) with an assumption that fuel would remain on site
until at least 2082, and Entergy VY agreed to that condition (docket 7082 Board Order,
April 26, 2006, pages 80-81, page 91 condition 10; CPG condition 9). Entergy VY should
be required to meet the 2082 fuel removal standard in planning and budgets related to
decommissioning that are presented to the NRC. It simply does not make sense to accept
a DOE schedule for pick-ups beginning in 2026 when DOE lacks a place to permanently
store fuel, and has told Congress it lacks authority to accept fuel for interim storage.
2) As noted above, in docket 7082 PSB required Entergy VY to revise its SFMP to
accommodate a longer planning horizon that considers fuel storage on site through 2082,
at a minimum. The SFMP dated June 2006 acknowledges this requirement (section 3.4)
and the TLG Decommissioning Cost Estimates dated January 2007 and February 2012
include calculations for both DECON and SAFSTOR options with fuel on site until 2082.
Entergy VY maintains this approach in section 3.4 of SFMP revision 1 dated November
2008, revision 2 dated March 2011, revision 3 dated March 2013, and revision 4 dated
June 2014, but adds language to revision 4 (section 3.2) identifying a new DOE long
range plan that assumes DOE will remove all fuel by 2052, and attributes this to
'updated informationregardingthe DOE's removal schedule. " The SAS identifies the
probable source of this assumption as the U.S. Department of Energy's January 2013
"Strategyfor the Management and Disposalof Used Nuclear Fuel and High-Level
Radioactive Waste" (SAS page 24, section 2.3) As of this date it appears the DOE's plan
is nothing more than a statement of policy objectives which lacks a siting process, a new
organization to execute management of waste, stable funding, and most importantly legal
authority from Congress. At best the Plan identifies objectives of establishing a single
pilot interim site in 2021, a larger interim site in 2025, and "demonstratedprogress onl
the siting and characterizationof repository sites to facilitate the availabilityof a
geologic repository by 2048" (DOE Strategy Report, page 2). The Plan does not identify
where any of these sites might be located, what fuel or quantities of fuel will be accepted
from any specific nuclear sites, nor does the Plan offer a schedule for fuel pick-ups. The
guidance provided by DOE is not sufficient to alter the PSB's order in docket 7082 that
requires Entergy VY to plan for maintaining fuel on site through at least 2082, and indeed
the nebulous nature of the latest DOE Plan supports a conclusion that the federal
government will be unable to remove the fuel within any foreseeable timeframe.
Therefore, the Department should advise PSB that Entergy VY has inserted new
language into the required SFMP dated June 2014 which identifies long range planning
that assumes DOE acceptance of all spent fuel by 2052, and uses this as the basis for the
latest PSDAR and SAS, which may be inconsistent with the Board Order and CPG in
docket 7082.
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3) The SAS and PSDAR assume a second dry fuel storage pad (ISFSI) will be constructed,
and the SAS makes note that Entergy VY submitted a petition to the Vermont PSB for
this ISFSI on June 30, 2014 (SAS page 24). The PSDAR addresses the ISFSI approval
process on page 12 and assumes completion of the second ISFSI by 2017. However, on
July 25, 2014 and again on October 29, 2014 Entergy VY asked the PSB to delay
proceedings on the new ISFSI pending additional engineering studies. This appears to be
a tactical effort to sequence NRC approvals first, and to do so based on an incomplete
PSB petition. While it's likely a new ISFSI will eventually be approved, Entergy V\Y
should not base its plans and budgets on the existence of an ISFSI for which it has not
even submitted an actionable petition.
a. There is an additional concern related to the pending petition for a new ISFSI.
When Entergy VY sought authorization for the first ISFSI in docket 7082 it made
clear that if fuel hadn't been removed by DOE at the time of shutdown, a single
larger ISFSI would be required, and that it would be a consolidated new pad
positioned outside the protected area and far removed from the power block area
because that distance would be necessary to support decommissioning activity.
Now however, Entergy VY is attempting to secure approval for a second ISFSI
next to the existing pad, which could inhibit decommissioning. The Department
should carefully review the plan for the second ISFSI and determine what affect it
might have on decommissioning and if a better option exists. Please see WRC's
general comments and the review of the historical record as listed in the docket
8300 WRC comment letter filed on August 13, 2014, and make note of the
references in footnote 23 on page 7.
b. There does not appear to be a standard or even a commitment for site restoration
of the ISFSI(s) following the removal of spent fuel. The docket 7862 Settlement
Agreement assumed spent fuel would still be on site at the conclusion of plant
decommissioning and site restoration, and thus excluded site restoration of the
existing ISFSI from current requirements (paragraph 8). The Department should
assure that Entergy VY fully restores the site of the existing ISFSI and the site of
any future ISFSI approved by the PSB.
4) In docket 7862 Entergy VY agreed not to use a disposal option known as "rubblization,"
which the settlement agreement defines as "demolition of an above-grade
decontaminatedconcrete structure into rubble that is buried on site" (paragraph 8). I
recall that a Department witness in docket 7862 suggested Entergy VY may have based
its budgets on trucking some of the least contaminated concrete rubble and soil from the
site for disposal as fill within the tri-state region. The new plan may be taking a similar
approach. The Department should ensure that Entergy VY isn't planning to dispose of
rubble that it has agreed not to bury on-site, as fill throughout Vermont, Massachusetts,
and New Hampshire, and should make sure the budget does not include this option. The
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public should be comfortable that the material Entergy VY can't bury on site won't be
used as fill in local communities. Further, Vermont is bound by the Texas Compact
which requires that all applicable radiological waste be shipped to the Texas facility for
burial. The plan submitted by Entergy VY recognizes that other licensees have used
lower grade disposal options (SAS, page 44), and may assume some of Vermont's low
grade material can be disposed of outside of the Texas Compact at less cost. Entergy VY
should not be permitted to budget on the disposal of waste outside of the Texas Compact
unless it first obtains a waiver to do so.
5) The PSDAR states that radioactive decay during the SAFSTOR period "will significantly
reduce the quantitv of contaminationand radioactivity that must be disposed of during
decontaminationand dismantlement" (page 16). Likewise, the SAS lists a positive
attribute of SAFSTOR as 'a potentialreduction in the amount of waste disposalspace
required" (page 42). The SAS also discusses the analysis of the Pacific National
Laboratory which provides a generic range of radioactive waste volumes for the
SAFSTOR method, and notes that SAFSTOR waste volumes may be similar to the
DECON method (SAS page 44).The PSDAR states that "it is assumed that radioactive
contaminationon structures,systems, and component sumfaces will not have decayed to
levels that willpermit unrestrictedrelease" (page 13). Entergy VY reported one of the
biggest differences in vendor projected costs provided in the SAS (page 50-53) was based
on the volume of waste each expected to dispose of at licensed radiological disposal
facilities (see page 51, bullet 2). Prior Decommissioning Cost Analyses (DCA) prepared
by TLG Services show similar waste volumes with DECON and SAFSTOR, but
generally slightly higher volumes for the SAFSTOR option. WRC provided a review of
DCA language and waste volumes in its docket 7862 Reply Brief dated October 25,
2013, beginning on page 21. The WRC brief quoted as follows from pages 15-16 of the
2001 TLG DCA; "Given the levels of radioactivityand spectrum of radionuclides
expectedfrom thirtv to forty years ofplant operation, no plantprocess system identified
as being contaminatedupon final shutdown will become releasabledue to the decay
period alone, i.e., there is no significantreduction in waste volume in delaying
decommissioning.In fact, SAFSTOR estimates can show a slight increase in the total
projected waste volume, dte primarilyto initialpreparationactivitiesfor placing the unit
in safe-storage, as well asfrom follow-up housekeeping tasks over the caretakingperiod
for the station. " Given the uncertainty regarding projected waste reductions, Entergy VY
should not budget based on wishful thinking that waste volumes will be reduced over
time through SAFSTOR, but should instead assure budgets and financing will allow for
disposal of the maximum amount of potential radiological waste.
6) Entergy VY maintains a comingled Decommissioning Trust Fund and a separate Site
Restoration Fund. Entergy VY expects to recover significant damages from the
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Department of Energy (DOE) for spent fuel management expenses, and expects to use the
anticipation of recovering these funds to meet its NRC requirement to fund
decommissioning and future spent fuel management costs. In docket 7862 Entergy VY
acknowledged that at least some of the excess Decommissioning Trust Funds remaining
at the conclusion of radiological decommissioning would likely be used to fund site
restoration. The Settlement Agreement also allows for DOE recoveries to be placed in a
comingled NDT, or a separate fund "dedicatedto meeting the liabilitiesofEVY,
including deconmnissioning, SNF management, andsite restoration" (paragraph 11).
Entergy VY makes note of the potential use of these recovered funds for site restoration
in the SAS on page 57. While the Settlement Agreement established a separate and
exclusive site restoration fund, it does not appear to have completely cleaved site
restoration expenses from the use of the existing comingled trust fund. And, many
expenses can reasonably be categorized as either site restoration or nuclear
decommissioning, which makes segregated funding less efficient, less certain, and less
secure. The Department should advocate that the NRC not allow any DOE recoveries to
be used to reduce required decommissioning funding unless and until all site restoration
costs have been fully funded, and should require that DOE recoveries be placed in a
separate fund as described in the Settlement Agreement.
7) Entergy VY has not provided sufficient information to determine site restoration
standards. The SAS was designed to form the basis for defining site restoration standards,
and the parties to docket 7862 anticipated the Board would hold hearings, probably in
2015, to determine the standards that will apply (docket 7862, Board Order, page 88).
When Entergy VY purchased the VY Station it agreed to "removal of all structures" but
has since argued that this very clear standard requires only the removal of noncontaminated structures that are visible above the surface to an arbitrary depth of three
feet below the surface (radiologically contaminated structures will be removed regardless
of depth based on NRC requirements). The difference is significant. In dockets 7440 and
7862 Entergy VY identified multiple foundations that extend forty to fifty feet below the
surface, and a vast network of pipes and deep tunnels that are big enough for a man to
walk through. Witnesses in docket 7862 estimated the cost of removing all structures as
Entergy VY agreed to do in docket 6545 at $100 million. Entergy VY does not appear to
have included any of these costs or a related contingency to accommodate a negotiated
alternative within its projected budget.
a. The NRC requires a radiological release standard of 25 mrem (plus ALARA), but
other sites, including as Maine Yankee have been cleaned to a tighter standard
such as 1Omrem. The Department has advocated for a tighter standard, but the
SAS provides no basis for determining the cost or complexity of meeting a tighter
standard.
Tom Buchanan Comments re: PSDAR/SAS
November 26, 2014

VT Ex. 1 101

Page 5

b. In docket 7862 Entergy VY estimated the cost of site restoration as $47 million,
to include only the NRC standard of 25 mrem and removal of (non-contaminated)
structures to just three feet. Witnesses for the Department testified the TLG
estimates were too low and then calculated the cost for the same scope of work as
between $94 million and $126 million, a difference of as much as $80 million
(docket 7862 WRC Initial Brief, page 53, findings 126-131).
c. The SAS and PSDAR estimate site restoration cost as $57 million, assuming a 25
mrem standard and removal of structures to just three feet. This estimate appears
to have also been used in the SAS to "normalize" the inclusive estimates
provided by alternative vendors (SAS page 53). The actual cost of site restoration
cannot be known at this point because in spite of extraordinary efforts by the
Department and other parties in dockets 7440 and 7862, Entergy VY still hasn't
provided sufficient information, or even an accurate inventory of subsurface
structures. Thus, for the purposes of budgeting, Entergy VY should be required to
plan for the removal of all structures and a radiological standard of 10 mrem, and
all site restoration and inclusive estimates should be increased by a contingency of
at least $100 million. The Department should make the NRC aware of these costs
and should oppose using any decommissioning funds for spent fuel management
until all site restoration costs have been covered.
8) The TLG total cost estimate of $1.242 billion for radiological decommissioning, spent
fuel management and site restoration (SAS page 53, PSDAR page 9) makes no sense in
the context of competing estimates for prompt decommissioning provided in the SAS. In
past Decommissioning Cost Analyses TLG has consistently shown that the total inclusive
cost for SAFSTOR is higher than DECON for similar scenario pairings, yet the TLG
estimate for SAFSTOR provided in the SAS is significantly below the DECON costs
estimated by the other three vendors. Part of this variation may be due to the assumption
that spent fuel has been removed in the SAFSTOR scenario but not the DECON scenario,
although the discrepancy is large, and is more likely due to TLG's inadequate estimating
practices. TLG and Entergy VY have consistently offered estimates that are unrealistic,
beginning with a claim when they bought the VY Station that the fund would likely be
sufficient for prompt decommissioning by 2012, and a commitment that if the Station
operated until 2012 "in the worst case, ENVY would start decommissioning activities in
2022 andfinish in 2031 " (WRC docket 7862 Initial Brief, page 45, findings 89-90). With
every new TLG report the projected date of decommissioning and site restoration moves
further out. The Department should reject the latest TLG estimates as deeply flawed, and
should oppose using any TLG estimates in the SAS and PSDAR.
9) The size of the VY site needs to be clarified. In docket 7440 Entergy VY identified the
site as 125 acres. In docket 7862 Entergy VY identified the site as 'approximately 148
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acres, "and attributed the increase to additional property purchases. In the SAS, Entergy
VY once again identifies the site as "about 125 acres" (page 7). The reduction is the size
of the site may be attributed to a 99 year land lease to VELCO, for which Entergy VY
maintains responsibility for any required remediation below the ground surface (SAS on
page 39). The specific number of acres isn't a critical issue, but the Department should
clarify the size and inclusiveness of the VY site so all discussions begin with a consistent
understanding of site specifics.
10) The SAS includes a section detailing Entergy VY's perceived 'benefits of SAFSTOR,"
(SAS page 42) but offers no comparison to the benefits of DECON. Several of the
benefits of SAFSTOR identified by Entergy VY are subjective or possibly even false.
The Department should require Entergy VY to compare and contrast the benefits of
SAFSTOR and DECON, or at the very least should not accept Entergy VY's list of
dubious benefits of SAFSTOR and should require that this section be struck from the
document.
11) The list of insurance coverages includes only one policy extending beyond 2014. It is not
clear how Entergy VY will fund any potential claims after 2015, and most notably how
Entergy VY will fund a claim for a nuclear accident related to spent fuel, if such an
accident were to occur. It is my understanding that while the Station is operating primary
coverage is provided by site based insurance policies, and secondary coverage is
provided by the nuclear industry as required by the Price Anderson Act. It is not clear if
any coverage is provided for spent fuel accidents in either wet or dry storage once the
station ceases operations. While the greatest risk occurs when fuel is in wet storage, there
are unlikely but potential scenarios under which significant harms can occur on and off
site even with all fuel in dry casks (docket 7862 WRC Comment letter, pages 14-17). The
Department should require insurance that will cover any conceivable incident throughout
the period of SAFSTOR, decommissioning, site restoration, and ongoing spent fuel
storage.
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Vermont Yankee Nuclear Power Station
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Executive Summary
In August 2013, Entergy Corporation announced that the Vermont Yankee Nuclear Power
Station (.YNPS)
would not be refueled and would cease operations at the end of its current
operating cycle. In December 2013, several Vermont state agencies and VYNPS owner Entergy
Nuclear Vermont Yankee (ENVY) negotiated a settlement agreement that, among other things,
included commitments by ENVY that VYNPS would cease operations by the end of 2014 and
that ENVY would prepare a Site Assessment Studyý
At the time the agreement was negotiated, it was unclear exactly what a Site Assessment Study
was, since no other nuclear utilities had prepared one. It was, however, understood between
EN\VY and the Vermont agencies that the Site Assessment Study would provide a basis for
discussion about what would become of the V\YNPS plant and site after cessation of operations.
This report is a good faith effort by ENVY to consolidate into one source a summary of the
historical environmental and radiological condition of the site, to explain what activities ENVY
currently expects to occur as VYNPS transitions from an operating to decommissioning site, and
to discuss the updated cost estimates for the decommissioning of the site. This report summarizes historical information about the VYNPS site including information about events that were
required to be reported to State of Federal regulatory authorities. \Wqhere required, these events
were reported to the appropriate regulatory agency in accordance with reporting requirements.
Although most of the information contained in this report was made publicly available at different times over the course of the plant's operating history, the information may seem novel
because it is the first timne it has been collected and presented publicly as a single source. We
understand that different constituencies in the community may have different reactions to the
materials assembled here. We hope that all members of the community will find this report productive to the ongoing discussion about the future of the VYNPS site.
The most significant piece of new information presented in the Site Assessment Study is the
updated cost estimate to decommission V'YNPS, which is higher than previous cost estimates.
The increased costs have been subject to exhaustive review, challenge, and validation. The bulk
of the increased costs will be incurred in the transition period (roughly 2014 to 2020). Our goal
and expectation is to do the necessary work to safely transition VYNPS to the dormancy period
within the bounds of the updated, increased cost estimate. Achieving this goal will be dependent
on a number of factors, including our ability to obtain U.S. Nuclear Regulatory Commission
(NRC) approval of various submittals and a continued constructive relationship with the State of
Vermont.
The productive future use of the VYNPS site is of interest to all parties. The most significant
factor affecting the site's availability for other uses is the timing of the Federal Government's
removal of the spent nuclear fuel from the site and the State of Vermont. To date, ENVY and
its predecessors have paid the Federal Government over $119 mnillion toward this end, but until
the Government removes all of VYNPS' fuel, as it is obligated to do, the site cannot be released
in its entirety. In the meantime, we believe that moving all of the VY'NPS spent nuclear fuel into
robust dry fuel storage containers on a seismically-hardened Independent Spent Fuel Storage
Installation (ISFSI) in the short-term is in the best interest of all parties, and that will be our
primary focus over the next several years.
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ENVY will submit its Post-Shutdown Decommissioning Activities Report (PSDAR) and Site
Specific Decommissioning Cost Estimate (DCE) to the NRC. The assumptions in the DCE will
be consistent with NRC expectations, which do not allow ENVY to take credit for any costs it
expects to be able to recover in litigation from the Federal Government for its failure to remove
VYNPS' spent nuclear fuel. The base cost analysis that ENV"Y expects to present to the NRC
will be based on the maximum SAFSTOR period, which allows ENVY up to 60 years to release the VYNPS site for unrestricted use, because that scenario shows funding adequacy with
the largest margin. Under the maximum SAFSTOR scenario, dismantling and decontamination of the plant would not begin until approxinately 2069, and the site would not be released
for unrestricted use until approximately 2075. Under the terms of the settlement agreement,
ENVY agreed to initiate the actual decontamination and dismantlement process when it was
determined that there were adequate funds in the NDT. The numerous variables which must
be taken into consideration (costs, interest rate/fund growth, NRC rulings, etc.) result in a wide
range of outcomes as it relates to when the decontamination and dismantlement phase and site
restoration will be complete. For example, cost analyses that include expected recoveries from
the Federal Government for its failure to remove VYNPS' spent nuclear fuel suggest that a much
earlier date, potentially as early as the 2040s, is possible for the conmnencement of dismantling
and decontamination activities.
The VYNPS team will make every effort to continue to operate the plant safely and reliably
through the end of 2014, after which they will defuel the reactor and begin transitioning V7'YNPS
from an operating plant to one in a permanently shutdown, dormant condition. VYNPS' shutdown will mark the end of more than four decades of producing clean, reliable electricity for the
people of New England and the transition to a new chapter of environmental stewardship as we
begin preparing the site for other beneficial uses.
The factual statements in this Site Assessment Study have been verified through the process set
forth in VYNPS site procedure AP-00138. Although this procedure is inapplicable to most of
the appendices to the Site Assessment Study, where applicable, all reasonable efforts were made
to ensure the accuracy of the factual statements in the appendices. All forward-looking statements are preliminary, based on information currently available and are subject to change.
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1 Vermont Yankee Site Conditions
1.1 Site Description
The site is located in the town of Vernon, VT in Windham County on the west shore of the
Connecticut River immediately upstream of the Vernon Hydroelectric Station. The site contains
about 125 acres owned by Entergy Nuclear Vermont Yankee, LLC (ENVY) and a narrow strip
of land between the Connecticut River and the east boundary of the Vermont Yankee Nuclear
Power Station property to which ENVY has perpetual rights and easements from its owner. The
site is bounded on the north, south, and west by privately-owned land and on the east by the
Connecticut River. Site coordinates are approximately 420 47' north latitude and 720 31' west
longitude. The site plot plan is shown in Drawing G-191142 (Figure 1). The site's exclusion area
boundary and site area boundaries for both gaseous and liquid effluents are shown on Drawing
5920-6245 (Figure 2).
About 85% of the land within a 25-miffle radius of the site is undeveloped. Most of the developed land is used for agriculture and dairying, with homes scattered or grouped in small villages.
The area within 10 miles of the site has only one urban area, the city of Brattleboro, VT, which
is located about 5 miles upriver.
The closest site boundary is 910 feet west of the Reactor Building. The nearest homes are situated along the Governor Hunt Road just west of the site. The Vernon Elementary School is on
the opposite side of the road (Governor Hunt Road) about 1,500 feet from the Reactor Building.

1.2 Site History
The Vermont Yankee Nuclear Power Station (VYNPS) has been owned and operated by a number of different entities since the time the construction permit was issued by the U.S. Nuclear
Regulatory Commission (NRC). The issues identifies in this report have been gathered from
diverse sources including documents provided to ENVY in conjunction with the purchase of the
VYNPS. Many of the events detailed in this report occurred prior the ENVY's 2002 purchase
of VY"NPS.
A brief summary of the major NRC milestones related to the VYNPS construction and operational history is as follows:
*
*
•
"
*
*

Construction Permit Issued:
Operating License Issued:
Commercial Operation:
Power Uprate Approved:
Initial Operating License Expiration:
Renewed Operating License Expiration:

December 11, 1967
March 21, 1972
November 30, 1972
March 2, 2006
March 21, 2012
March 21, 2032

By letter dated September 23, 2013, ENVY notified the NRC that it intended to permanently
cease power operations of VYNPS at the end of the current operating cycle, which is expected
to occur during the fourth quarter of 2014. Contemporaneous with the announcement of cessation of operations, ENVY chartered a Decommissioning Planning Organization to delineate
the activities and costs associated with transitioning the plant from an operational status to an
eventually restored site.
7
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1.3 Spent Nuclear Fuel On-Site
Spent nuclear fuel generated by VYNPS is currently stored on-site in the VYNPS spent fuel pool
(or "wet storage") and in concrete casks located on an Independent Spent Fuel Storage Installation (ISFSI) facility (or "dry storage"). Currently, 368 fuel assemblies reside in the reactor as
part of the current operating cycle, 2,628 spent fuel assemblies (SFAs) are stored in the spent
fuel pool and 884 SFAs are stored in 13 dry storage casks on the ISFSI facility At the time of
shutdown in late 2014, VYNPS will have generated a total of 3,880 SFAs over the course of its
operational history. As part of the decommissioning process, ENVY will eventually move all
SFAs that are in wet storage to dry storage at the ISFSI facility. Those 3,880 SFAs will be stored
in 58 Dry Fuel Storage Casks (Overpacks and Multi-Purpose Canisters [MPCs]) that will sit on
two ISFSI pads located in the northern area of the VYNPS Protected Area (PA). The spent fuel
will remain in dry storage until it is removed from the site by the U.S. Department of Energy
(DOE). Thus, spent fuel stored on-site will progress through three states during the decommissioning process:
*

Wet and dry storage of spent fuel (Shutdown through late 2020)

*

On-site dry storage of all spent fuel (2021 through 2052[estimated])

"

Removal of all spent fuel (late 2052 [estimated]).

1.4 Radioactive Materials On-Site
In compliance with NRC regulations and current license requirements, ENVY maintains a
Radiological Effluent Monitoring Program (REMP) and Off-Site Dose Calculation Manual
(ODCM). The REMP/ODCM requires ENVY to monitor all potential effluent release pathways and prepare annual reports summarizing the physical form and quantity of all radionuclides
released to the environment. During the early years of operation, many effluent release points
(such as the Turbine Building roof vents) did not require routine monitoring. At such points,
the absence of monitoring allowed a gradual buildup of low level radioactivity consistent with
accepted historical industry control practices. Contamination accumulated over time at such
release point then migrated to other portions of the site via storm water runoff. ENVTY has
installed plant modifications consistent with evolving regulations to reduce or eliminate the quantities of radioactive effluent releases to comply with current regulatory limits.
ENVY had an initial Radiological Historical Site Assessment (HSA) prepared to document
historic radioactive material spills and leaks in order to assess their impact on the environment.
The HSA process, as described by the NRC in NUREG-1575, Multi-Agency Radiation Survey
and Site Investigation Manual (MARSSIM), is an iterative process in which knowledge about
the site is obtained through records of past events and augmented through scoping surveys and
characterization surveys. ENVY will periodically update the Radiological HSA as information is
gathered. The Radiological HSA is included as Appendix E of this report. The current Radiological HSA results are based on review of historical information required to be maintained by
the NRC, a review of condition reports, and interviews with current and former employees. The
Radiological HSA identifies 72 areas as potentially impacted by radioactive material that may be
of significance during the decommissioning. Of the 72 areas identified, none is considered a
major challenge to the decommissioning project. The information developed during the Radiological HSA will be utilized to focus site characterization activities to more accurately assess the
nature and extent of contamination at the site.
9
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Most issues identified resulted from spills, leaks, or build-up over time of contamination at levels
below those that could be detected by the monitoring methods that the facility employed consistent with the monitoring practices in use over time throughout the nuclear industry. Historical
sampling indicates a buildup of radioactive contamination in the site Storm Drain System. This
system collects surface water runoff from paved areas and building roofs in the Protected Area
and the Owner Controlled Area. The sources of contamination for this system include radioactive material stored and transported on the site, fallout from atmospheric weapons testing and
domestic and international nuclear accidents (Chernobyl and Fukushima-Daiichi), and fallout
from the \VYNPS station effluent release path (plant stack). Historic sampling indicates contamnination levels are a fraction of the NRC screening level Derived Concentration Guideline Levels
(DCGLs).
The dominant plant-related radioactive contaminants identified in the Protected and OwnerControlled Areas of the site are cobalt-60 (Co-60), cesium-137 (Cs-137), and tritium (H-3).
Exceptions to this generalization are: at the northeast side of the Radwaste Building where
managanese-54 (Mn-54) and zinc-65 (Zn-65) were identified in samples collected in 1987; and
the chemistry sample sink drain line break where cesium-134 (Cs-134), strontium-90 (Sr-90), and
iron-55 (Fe-55) were identified.
As part of the Radiological HSA, areas of known or potential contamination are classified based
on the potential for exceeding NRC license termination criteria. MARSSIM sets forth the NRCs
accepted methodology for determining whether radiological contamination has been reduced
sufficiently to permit license termination. The MVARSSIM guidance recommends classifying
areas of known or potential contamination into three classes:
*

Class 1 is the highest classification and indicates the area is likely to require radiological
remediation.

*

Class 2 is an intermediate classification and indicates the area is not likely to require remediation but will receive more comprehensive characterization and final status surveys.

*

Class 3 is the lowest classification and indicates the area has been exposed to plant-derived contamination at low levels and is not expected to require remediation.

Soil Impacts
The Radiological HSA identified four Class 1 Areas. Based on radiological surveys and assessments, none of these areas pose an immediate threat to human health or the environment.
1.

In 1976, approximately 83,000 gallons of water from the Condensate Storage Tank
(CST) was released to the Connecticut River from an overflow pipe. The release path to
the river had the potential to impact surface and subsurface soil. The release occurred
over a two day period via electrical conduit and underground pipe passageways. This
was documented in NRC Report No: RO-76-22/1T. In addition, in 1986 a leak was
discovered in the bottom of the tank that had saturated the sand layer between the tank
bottom and the underlying concrete support structure. Telltale drains are embedded
within the sand layer. The leak was evidenced by water from the telltale drains in the
CST ante-room. The bottom of the tank was replaced with new aluminum plates and
the leak was curtailed. All of the leakage from the tank was returned to the RadWaste
Building via the floor drains in the CST Moat area.

2.

Soil adjacent to the northeast side of the RadWaste Building was contaminated by a
build-up of low level radioactivity associated with activities to package expended resin
10
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for transport to a disposal facility. The contaminated soil nearest the cask room doors
was analyzed for levels of activity and subsequently excavated, backfilled, and sealed
with asphalt in August, 1987. Further sampling of this area to better characterize the
extent of total soil contamination was performed in May. 1988 and found contamination
at lower levels than those collected in 1987. A pathway dose assessment of this area has
been completed. The contaminated soil is not a concern for on-site or off-site doses.
Additional sampling was performed at the boundaries of this area in 1999 and sample
results indicate the contamination has not spread beyond the originally identified boundary.
3.

In 1991, a leak was discovered in the drain line from the chemistry lab sink to the
chemical drain tank in the Radwaste Building. This leak contaminated the soil under
the concrete floor of the lab. The volume of contaminated material was estimated to
be approximately 58,000 cubic feet. Radionuclides associated with the spill included
cesium-134 (Cs-134) and strontium-90 (Sr-90) and iron-55 (Fe-55). This location is the
only location on the VTYNPS site where these radionuclides are known to have been
released to the environment. This area has been designated as an approved on-site waste
disposal area under the requirements of NRC regulation 10 CFR 20.2002.

4.

Soil outside of a pipe trench in the vicinity of the Augmented Off-Gas (AOG) Building
became contaminated due to a pipe leak identified in January, 2010. The area between
theMaintenance Shop and the AOG Building was excavated and the leak was stopped.
Approximately 85 cubic yards of soil was removed as part of the remediation. The two
drain lines that were leaking were isolated and abandoned following the installation of
new lines. The excavated area was backfilled with flowable concrete material and clean
soil from an off-site source.

The Radiological HSA identified four Class 2 Areas. Based on radiological surveys and assessments, none of these areas pose an immediate threat to human health or the environment.
1.

In 1983, a pile of contaminated sand-blasting media was discovered near the south side
of the North \Warehouse. This material had been generated during maintenance work
associated with a previous refueling outage. The material was discovered on an unpaved
portion of the Protected Area. The media was packaged and disposed of as radioactive waste. The affected area was excavated and all contaminated soil was disposed of
as radioactive waste. Subsequent samples collected in this area have shown only trace
amounts of radioactivity, well below applicable regulatory limits.

2.

The expended cask loading activities impacting the soil adjacent to the RadWaste
Building described above have resulted in low level contamination migrating to an area
adjacent to the Intake Structure. Soil sample results in this area indicate contamination
levels well below applicable regulatory limits.

3.

Storage and handling of radioactive materials in the North Warehouse have resulted in
low level contamination of the grounds adjacent to the east and west entrances to the
warehouse. Historic sampling indicates contamination in this area is well below regulatory limits.

4.

In June 1988, NVYNPS determined that the plant septage contained Co-60 and Cs-137.
All off-site septage shipments were halted immediately. This is a recognized NRC Bulletin 80-10 issue (contamination of a nonradioactive system). VYNPS submitted a 10
CFR 20.302 application (now 10 CFR 20.2002) to the NRC for approval of a proposed
11
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disposal method - specifically, spreading the septage on the North and South Application Fields - which was approved on 8/30/89. The application and approval are in
Appendix B of the ODCM. In practice, the material has been spread only on the 2-acre
South Field Application Area. Sampling data demonstrate that thie concentrations of
radioactive material spread are well below the criteria specified in the permit for the
activity. No septage or other contaminated material has ever been spread on the North
Field Application Area. Most of the North Field is now within the perimeter of the new
VELCO substation.
The majority of the areas of the site have been assigned an initial classification of Class 3. The
classification of these areas is based on past practices described above and the potential for the
areas to have been impacted by low level radioactive contamination. These are generic areas of
concern and not known areas requiring remediation. All areas within the Protected Area that are
not designated as Class I or Class 2 have been classified as Class 3. The following areas outside
the Protected Area have also been designated as Class 3:
1.

Soil area north of the main parking lot - Contanminated asbestos materials were stored
in this area in 1984 and snow was routinely piled in this area as a result of plowing
the Protected Area and the parking lots in the Owner Controlled Area. Low levels of
radiological contamination deposited on the site were transported to this area when the
contamination became entrained in the snow.

2.

Septic System and Tanks - In 1988, V'YNPS determined that plant septage contained Co60 and Cs-137. All off-site septage shipments were immediately halted. Pursuant to 10
CFR 20.2003 (formerly 10 CFR 20.302), the NRC authorized VYNPS to create an on-site
waste disposal area for this material in the southern portion of the site near the Cooling
Towers (outside the Protected Area). In accordance with this authorization, accumulated
septic sludge is regularly pumped out for spreading on tfie 2-acre site at the south end of
the station. The septic tanks and leach fields may contain residual contamination.

3.

Cooling Tower Deep Basin Silt Storage Area - In 1993, low levels of contamination
were identified in samples of the silt removed from the cooling tower deep basin. The
first silt volume removed was approximately 14,000 cubic feet. Every 18 months, the
Deep Basin is inspected and additional silt is removed (if necessary) as part of scheduled maintenance and inspection of the deep basin. It is estimated that approximately
4,000 cubic feet of silt are removed during each cleaning activity. VYNPS requested
and received an amendment to the 10 CFR 20.2002 authorization for the septic sludge
authorization described above to include spreading the silt in the same location as the
septic sludge.

4.

Burn Area in the north parking lot - VYNPS burned scrap wood in this area in the 1970
timeframe. The material was surveyed and released from the plant using monitoring
techniques that were in accordance with industry standards at the time. These monitoring techniques may have resulted in release of trace amounts of radioactive material
which was concentrated in the burn process resulting in measurable levels of contamination in the Burn Area.

5.

As part of an NRC-issued Security Order, VYNPS reconfigured the Protected Area in
2006. As part of this activity, approximately 900 cubic feet of soil was removed from
the Protected Area. \7YNPS received NRC approval to place this material in the on-site
waste disposal area used for septage removed from septic tanks described above.
12
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Building Impacts
As part of the HSA process, initial radiological classifications have been assigned to the buildings at VYNPS. Details of the initial building classifications can be found in Section 5.4 of the
Radiological HSA contained in Appendix E of this report. All buildings, structures, systems, and
components associated with the V'YNPS nuclear power reactor or associated with handling of
related radioactive material have been classified as Class 1 areas. The), include the: Reactor Building, Turbine Building, Radwaste Building, CST and CST building, Service Building, Containment
Access Building, and AOG Building. Class 2 buildings include the: North Warehouse, Plant
Stank, and Maintenance Machine Shop. Class 3 buildings include the: Control Building, South
Warehouse, Construction Office Building, Cooling Towers, Intake Structure, and Discharge
Structure.
In addition, items of note from an environmental risk perspective include:
"

Contamination on building roofs - As discussed above, fallout contamination has
resulted in the buildup of low levels of radioactive contamination well below NRC
screening level DCGLs on the building roofs. Generally, building roofs are flat and are
constructed of ballast material (stone) placed over hot tar. This type of roofing material
is known to trap contamination in the tar requiring disposal of the roofing material as
radioactive material when it is removed.

*

Soils inmmediately adjacent to buildings - As discussed above, precipitation may cause
accumulated low level radioactive contamination on building roofs to migrate to the adjacent soils where the contamination becomes trapped in the soil and becomes concentrated. However, historical sampling has indicated the such contamination levels are well
below NRC screening level DCGLs.

1.5 Non-Radiological Contaminants On-Site
ENVY also had an initial Non-Radiological HSA prepared to identify areas of VTYNPS where
environmental media may have been impacted by non-radiological contaminants throughout the
operating history of the plant. The Non-Radiological HSA is provided as Appendix F to this
Site Assessment Study. As discussed above, the Radiological HSA was conducted using a process
adapted from MARSSIM guidance. Although MARSSIM was intended to address radiological
contamination, ENVY chose to maintain the MARSSIM terminology for purposes of assessing
non-radiological contaminants in this study. The HSA process, as described in MARSSIM, is an
iterative process in which knowledge about the site is obtained through records of past events
and augmented over time through scoping surveys and characterization surveys. ENVY will
periodically update the Non-Radiological HSA as information is gathered. Consistent with the
priorities of MARSSIM, Class 1 areas will receive the most comprehensive level of characterization and are most likely to require remediation, Class 2 areas are judged to be less likely to require
remediation but will still receive a high level of characterization, and Class 3 areas are judged as
unlikely to require remediation. A comparison of the MARSSIM process with the U.S. Environmental Protection Agency's Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and Resource Conservation and Recovery Act (RCRA) Corrective Action
process is shown below (extracted from MARSSIM Appendix F).

13

VT Ex. 2 018

RCRA
Corrective
AcinProcess

CERCLA Process

Soil Screening
Level GuidHance
... •: .:!.. •

Remedial
Process:- '.'•

ev

4 "res's
•. :

MARSSIM Figure Fl
.
Comparison of the MARSSIM Process with CERCLASuperfund Process

..and RCRCA Corrective Action Process"

The Non-Radiological HSA included review of reports related to incidents of non-radiological
contamination, review of the file required by federal regulation 10 CFR 5 0. 7 5 (g) to maintain a
record of contamination incidents important to decommissioning; review of selected inspection reports prepared by American Nuclear Insurers (ANI); search of company records describing equipment leaks, spills of hazardous materials and an inventory of components containing
elemental mercury, review of the spills database maintained by the Waste Management Division
of the Vermont Agency of Natural Resources (Tablel-1); review of various permits related to
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environmental regulation of the plant; interviews of current or former long-time plant employees to identify incidents that may not have been documented in plant records; review of Phase I
and II Environmental Site Assessment of Vermont Yankee Nuclear Power Corporation in 2001;
and inspection of the site to observe each identified potentially impacted area.
The assessment identified one hundred thirty four (134) areas on or adjacent to the VYNPS
site where current or former activities may have resulted in non-radiological impacts potentially
significant to the decormmfissioning effort. The potentially impacted areas are subdivided into
twelve categories as follows: septic systems (7), owner-controlled areas (16), underground and
above ground storage tanks (29), transformers and breakers (21), nmiscellaneous containers (24),
switchyards (3), storm drainage systems (5), water supply wells (4), chemical storage areas (4),
small satellite chemical and flammable material storage areas (10), compressed gas storage areas
(6), and nearby off-site areas owned by Entergy (5).
Eleven of the 134 potentially impacted areas have been classified as Class 1, 52 areas as Class
2, and 71 areas as Class 3. Each area will be characterized as it becomes more accessible during
decommissioning to determine the extent to which it may have been impacted.
None of the 134 potentially impacted areas identified is considered to pose an imminent threat
to human health or the environment that would require immediate corrective action. It should
be noted that the two Class 1 areas where petroleum products were released have been designated Site Management Activities Complete (SMAC) sites by the Vermont Department of
Environmental Conservation (VTDEC). Similarly, a finding of "no significant impact" has been
issued by the NRC regarding the chemistry laboratory drain leak. As to the remaining Class 1
areas, those where lead-based paint, asbestos or elemental mercury exist are within buildings,
not exposed to the environment, and are being properly managed. Both the Main and Auxiliary
Transformers are within concrete containment structures that drain to an oil/water separator.
The Spare Main Transformer has been removed from site and the soil below the Auto Transformer was remediated to the extent possible without undermining in-use equipment. Most of
the oil released from these transformers during past incidents has been captured and removed
from the site and is not a continuing source of contamination. All of the spills listed in the Vermont Waste Management Database (Table 1-1) for Vermont Yankee have been closed.
Each area will be further characterized as it becomes more accessible during decommissioning,
to determine the extent to which it may have been impacted. As prescribed in MARSSIM, those
areas classified Class 1 will receive a relatively higher level of scrutiny.
Each of the non-radiological Class 1 areas is described below.
Structural Component Materials - Areas Containing Lead-Based Paint, Asbestos or Elemental
Mercury
Three (3) Class 1 locations are generic and apply to relatively wide-spread areas of the plant
where lead-based paint, asbestos or components containing elemental mercury are present. Use
of lead-based paint was not required to be controlled prior to 1978 and it was widely used during
plant construction. In addition, lead blankets and blocks are currently used for shielding in parts
of the radiologically controlled area (RCA). In addition to lead, the potential presence of other
RCRA metals (i.e., chromium) will be evaluated to determine their appropriate disposition during
future site decommissioning activities. Investigations will be performed to determine whether
asbestos is a structural component (e.g., the Mechanical Cooling Tower bay divider walls) or is
a component of building materials (e.g., caulk, flooring, or paint). Asbestos containing materials will require removal by licensed personnel using appropriate personal protective equipment
15
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and control of the removed asbestos. Components containing elemental mercury; including
switches, gauges, fluorescent bulbs, and light ballasts; will require special handling and disposal as
universal waste under U.S. Environmental Protection Agency (EPA) regulations.
Former 5,000-Gallon House Heating Boiler Fuel Oil Underground Storage Tank
The former 5,000-gallon house heating boiler fuel oil underground storage tank (LIST) was located near the roll up door on the southwest side of the turbine building. The tank was removed
in 1994 and was confirmed to have leaked. A buried fill pipe runs westerly more than 200 feet
from the fuel oil pump room near the 75,000-gallon main fuel oil tank, under the maintenance
building and then northerly under the new warehouse to the UST. The pipe failed a tightness
test after the UST was removed indicating a potential for leakage. The fill pipe was drained and
capped but not removed because most of it was inaccessible.
Nine (9) groundwater monitoring wvells were installed in the vicinity of the UST to characterize the extent of contamination. Free-phase fuel oil accumulated in two of the nine monitoring
wells. A groundwater monitoring program and a recovery system to remove the accumulated oil
were approved by the Vermont Department of Environmental Conservation (VTDEC), Sites
Management Section (SMS Site No. 99-2617) and operated for several years. In September, 2008
the SMS issued a "SMAC" (sites management activity complete) designation for Site 99-2617.
This designation effectively closed the spill incident, even though low levels (below applicable
regulatory limits) of fuel oil constituents and chlorinated solvents were still detectable in some
groundwater samples. The nine monitoring wells associated with the spill were permanently
abandoned. Although recent guidance for tank closure and investigation published by the VTDEC was not available at the time of the tank leak, the associated investigation and remediation
appear to have been conducted effectively in accordance with that later guidance.
The chlorinated solvents detected were tetrachloroethylene (PCE) and its degradation products.
The source of the PCE was likely a dry cleaning operation that had been located in the nearby
turbine building truck bay during the mid-1980s. When the turbine building and new warehouse
are dismantled, soil in the vicinity of the truck bay, the former UST, and inaccessible portions of
the fill pipe will be characterized in accordance with applicable Vermont guidance.
Main. Spare Main, Auxiliary, and Auto Transformers
Multiple switchyards, substations, and transformers are located at the site. Most of the larger
transformers (Main Transformer, Auxiliary Transformer, Auto Transformer, and two Start-up
Transformers) are contained within secondary containment vaults whose drainage pass through
an oil/water separator and is managed and monitored by Procedure OP 2160, Oil and Hazardous Materials Spill Prevention and Control. Those transformers where releases of oil to the
environment are known to have occurred are discussed below
The Main, Spare Main, Auxiliary, and Auto Transformers are oil-cooled and have capacities of
27,400, 26,500, 4,920, and 17,200 gallons of oil, respectively. Because of their dielectric and
thermal conductivity properties, oils containing polychlorinated biphenyl compounds (PCBs)
were commonly used in transformers. Their use was banned in 1979 due to their environmental
toxicity and persistence. All transformers at VYNPS now contain non-PCB oil, but because the
plant was constructed before 1979, residual PCBs may still be detectable.
An oil spill was reported at the Main Transformer in 1996. Sampling conducted in 2001 during
the Phase I and II Environmental Site Assessment of the VYNPS site identified PCBs in oil in
the oil/water separator (MH-A) to which the containments for the Main and Auxiliary transformers drain. Soil staining was noted at that tine in the vicinity of the Main transformer and an
16
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active leak was indicated by the presence of sorbent pads within its containment. In June 2004
there was a fire at the Main Transformer and transformer oil and fire-fighting foam were spread
outside of the transformer containment.
Soil staining that appeared to be weathered and not from an active oil leak was also observed in
the vicinity of the Spare Main transformer during the 2001 Phase I and II Environmental Site
Assessment of the VYNPS site. An oil leak from that transformer was reported in 2005 and
the transformer was removed from the site in 2007. No soil staining has been observed in the
vicinity of the Auxiliary Transformer. However, during the employee interviews conducted during April and May 2014 it was reported that a fire occurred in the Auxiliary transformer prior to
1975 and oil sprayed on the ground beyond the transformer containment. A leak in the Auto
Transformer located within the fenced area of the 345kV switchyard occurred in 2003. The spill
was remediated by excavation and removal of approximately 25 cubic yards of impacted soil.
However, inaccessible impacted soil may remain beneath the concrete pad on which the Auto
Transformer sits.
The areas in the vicinity of each of these transformers, including their containments and oil/water separator MH-A, to which the Main and Auxiliary Transformers drain, will be fully characterized during decommissioning.
Chemistry Laboratory Sink Drain Leak
The sink drain in the Turbine Building chemistry laboratory was discovered to be leaking under
the floor slab in 1991. A limited subsurface investigation was conducted in 1991 by drilling one
soil boring through the lab floor near the location of the leaking drain. Three soil samples from
the depth interval between 2 and 13 feet below the floor were analyzed for both radiological and
non-radiological contaminants. A monitoring well was installed to the bottom of the soil boring
(15.75 feet below the floor), where bedrock was encountered, but no groundwater entered the
well.
Non-radiological contaniinants (volatile organic compounds, semi-volatile organic compounds,
total metals, ammonia, chloride, nitrite and pH) were not detected in the soil samples at concentrations greater than regulatory limits. Several radionuclides, as described in the Radioactive
Materials On-Site section above, were detected in the soil throughout the sampled depth interval.
VYNPS submitted a permit application to the NRC in 1991 to leave low levels of radionuclides
in place in accordance with federal regulation 10 CFR 20.302. On March 7, 1996 the NRC approved the application and published a Finding of No Significant Impact in the Federal Register
(61 FR 8984). In 1997, the NRC revised 10 CFR 20 and renumbered 10 CFR 20.302 to 10 CFR
20.2002.
The drain pipe was abandoned and a new pipeline was installed. Although no non-radiological
contaminants were detected by the 1991 investigation, the inquiry was limited in scope due to
limited accessibility A more thorough characterization of the area will be conducted during
decommissioning to determine if non-radiological contamuilation associated with disposal of
laboratory chemicals in the leaking drain remains in the adjacent soil.
Nearby Off-Site Properties Owned by Entergy
Two (2) Class 1 areas are not located on the VYNPS site, but are properties owned by ENVY
near the plant on Governor Hunt Road. The former Evelyn Edson residence at 298 Governor Hunt Road has been a residential property since it was constructed in approximately 1955.
A Phase I environmental site assessment of the property was completed in November 2009,
shortly before its purchase by Entergy and no "recognized environmental conditions" (RECs)
17
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were identified at that time. The house is in use by the Town of Vernon as their Emergency
Operations Center. A property inspection was completed in May, 2014. The floor in one room
in the south end of the basement contains approximately 9-inch square floor tiles. Based upon
their size (which is characteristic of floor tiles containing asbestos) and the age of the house, it
is likely that these tiles are "asbestos-containing material" (ACM). Also based on the age of the
house, lead-based paint may be present. Both the suspected asbestos floor tiles and lead-based
paint will require characterization and possible remediation.
The second property is the former Edson's Gulf property at 306 Governor Hunt Road, which
is immediately north of the former Evelyn Edson residence. The property was a gasoline filling
station and automobile repair facility that was developed in 1967, after the property was subdivided from the 298 Governor Hunt Road property. A Phase I environmental site assessment of
the property was completed in October, 2001, shortly before it was purchased by ENVY
Two (2) USTs containing gasoline were removed from the property in 1990 and were found to
be leaking. The incident was reported to VTDEC and is listed as SMS Site No. 93-1485. Seven
(7) groundwater monitoring wells were installed during a site investigation in 1993. A soil vapor
extraction (SVE) system was operated from December 1994 until August 1999 to remediate
contaminated soil and groundwater. Deeper water supply wells were drilled in the bedrock to
replace contaminated shallow wells at the nearby Evelyn Edson and Bailey residences. During
and after operation of the SVE system a groundwater monitoring program was undertaken to
demonstrate further remediation of the spill by natural attenuation. Concentrations of two volatile organic compounds (constituents of gasoline) were still greater than the Vermont Primary
Groundwater Quality Standards (PGQS) in one monitoring well in 2006.
In addition to the leaking USTs, an oil-stained floor drain in the northern garage bay formerly
drained to a drywell located northeast of the garage. An in-ground hydraulic lift in the garage
bay may have contained PCB oil. These areas of concern were the subject of a Phase II investigation in November 2007. The upper components of the hydraulic lift (but not the in-ground
cylinder) were removed and the floor drain and lift pit were sealed with concrete. A January 20,
2009 letter from VTDEC designated SMS Site No. 93-1485 Site Management Activities Complete (SMAC), and no additional activity regarding the gasoline leak was required. The drywell
to which the former floor drain flowed and the hydraulic lift cylinder apparently have not been
removed and may require remediation.
A property inspection was completed in May 2014. The garage bays were occupied by various
pieces of maintenance equipment. The back room was occupied by various containers of virgin
and waste oil staged on secondary containment skids, a 275-gallon above-ground storage tank
containing fuel oil for space heating, two steel cabinets for storage of non-flammable chemicals and two steel cabinets for storage of flanmmable material. A sea-van storage container in
the south yard contained additional maintenance equipment and several polyethylene 55-gallon
drums filled with water were stored at the exterior rear of the building. All containers appeared
to be in good condition, with no indication of spills or leaks.
Currently, the former Edson's Gulf property is used by the VYNPS Maintenance Department.
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Table 1 - Summary of Vermont Waste Management Division Spills Database for Vermont
Yankee
Quntt
Spl

No

Dat

Reprte

Naur

of

Inidn

(gllns

Dat

36

2/6/1993

Mineral oil spill

<1

53

7/2/1975

Tank overfill

700

54

3/6/1991

Radioactive waste leak

76

8/5/1978

Overflow in Turbine Vent

121

5/30/1991

Oil leak to River

167

6/14/1993

Drum found at dam

200

8/19/1991

Penetrant release

218

9/17/1990

Oil spill

Closed

2/8/1993
1/1/2000
3/6/1991

100

1/1/2000

5

5/31/1991
8/24/1993

0.25

8/19/1991

10

9/17/1990

241

9/8/1992

Drum tipped over

55

9/8/1992

267

9/15/1993

Gasoline Tank leak

0.25

9/16/1993

279

12/13/1991

Spill during transfer

2

12/17/1991

WMD 012

1/18/1994

Diesel fill line broke

10

1/18/1994

WMD 016

1/17/1997

Equipment failure on truck

6

1/27/1997

WMD 018

1/16/1996

Spill in Cooling Tank area

WMD 022

1/14/2010

Hydraulic oil leak

WMD 042

1/23/2013

Motor oil from truck

WMD 069

3/4/2005

Mercury leak

WMD 136

1

1/15/1996

<1

1/15/2010

3.5

1/23/2013

4 lbs

3/7/2005
5/8/2003

5/8/2003

Transformer leak

2

WMD 137

4/1/2013

Hydraulic hose on truck

4

4/1/2013

WMD 163

5/13/1994

Delivery spill

1

5/13/1994

WMD 174

6/6/2003

Hydraulic leak

4

WMD 193

6/24/1996

Leak to moat

WMD 194

5/16/2000

Leak from propane tank

WMD 210

6/18/2004

Transformer fire

WMD 236

7/27/2004

Lawn mower line failure

6/6/2003
6/26/1996

40 lbs

5/16/2000

10

6/18/2004
7/27/1994

WMD 237

8/5/2003

UST overfill

16

4/9/2004

WMD 263

8/12/2002

Oil leak at fan

15

8/12/2002

WMD 312

10/14/1994

Dump truck leak

5

10/31/1994

WMD 315

6/18/2008

Diesel spill from pump

5

6/18/2008

WMD 394

12/3/2003

Transformer leak

WMD 409

11/16/1999

Spill in driveway

5

11/16/1999

WMD 413

11/25/1997

Hydraulic line leak

10

11/25/1997

WMD 419

11/24/1999

Gasoline tank overfill

WMD 559

11/19/2008

Equipment maintenance

WMD 577

12/1/2008

WMD 586

12/1/2008

2/11/2004

5

11/24/1999

<1

11/19/2008

Diesel spill during delivery

5

12/1/2008

AST release

5

12/1/2008
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1.6 Groundwater
Summary of Groundwater Impacts
ENVY maintains an extensive groundwater monitoring system. Monitoring results indicate that
known contamination events do not create an immediate threat to public health or the environment. The known impacts to groundwater at the VYNPS site can be summarized as follows:
1.

Tritium is the only plant-generated radionuclide detected in groundwater at the site. A
comprehensive hydro-geologic investigation of the site completed in 2010 found
tritium in shallow groundwater extending approximately 400 feet down-gradient from
the source at the AOG Building pipe chase to the Connecticut River. The width
of the tritium plume increases from approximately 100 feet at the source area to approximately 300 feet along the bank of the river. Tritium concentrations in the shallow
sand aquifer have rapidly decreased at the source area from approximately 2,500,000
picoCuries per liter (pCi/L) in February 2010 when the leak was terminated to less
than 2,000 pCi/L in April 2010. For comparison purposes, the EPA Drinking Water
Standard limit for tritium is 20,000 pCi/L. Similar attenuation has also occurred within
the shallow plume down-gradient of the 'source, as the center of the residual contaninant mass migrates to the east. Attenuation is occurring at a slower rate in a deeper
silt sand aquifer and an intervening silt aquitard where the hydraulic conductivities and
related seepage rates are lower.

2.

With one exception, no tritium, gamma-emitting or hard-to-detect radionuclides
have been identified in groundwater from any wells in other areas of the plant, including
the drinking water wells located west of the Turbine Building, the REMP wells, and the
wells in the six septic system leach field areas. The one exception is the Construction
Office Building (COB) well located at the northeast corner of the COB and within the
area of the tritium plume. The COB well was one of four drinking water supply wells
for the plant that produce water from the bedrock aquifer. Low levels (approximately
2,000 pCi/L) of tritium were detected in the COB well during the investigation of the
leak from the AOG Building pipe chase; however, this detection was attributed to the
sampling method that purged water from the well before sampling and induced the migration of tritium contaminated shallow groundwater into the well. The COB well was
conservatively removed from service as a drinking water source and no samples identified tritium contamination while the well was in service. The COB well has since been
permanently abandoned and, following a grab sample test of the deep bedrock aquifer
that showed tritium levels below minimum detectable levels, was filled with a cement
grout to reduce the potential for drawing tritium into the bedrock aquifer.

3.

No non-radiological impacts to groundwater related to the permitted disposal of sanitary wastewater in septic system leach fields on-site or spreading of septic system sludge
in the South Land Application Area have been detected by groundwater monitoring in
these areas. No data is available to evaluate the impact to groundwater (if any) that may
have resulted from the leak in the chemistry laboratory sink drain discovered in 1991, or
from fires at the Main transformer (in 2004) and the Auxiliary transformer (in 1973) that
released transformer oil on the ground beyond their containment structures.

4.

Non-radioactive contamination of groundwater was identified in 1994 when the
5,000-gallon underground storage tank containing fuel for the house heating boiler
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was found to be leaking and was removed. Free-phase fuel oil was detected in two of
nine monitoring wells installed during the investigation and remediation of the leak. A
buried fill pipe for the 5,000-gallon tank that runs more than 200 feet from the fuel
oil pump room near the 75,000-gallon main fuel oil storage tank failed a tightness test
after the tank was removed. The fill pipe was blanked off but not removed because
overlying buildings made it inaccessible. In 2008, the VTDEC issued a finding of "site
management activities complete" regarding the tank leak, although low levels of fuel oil
constituents and solvents were still detectable in nearby monitoring wells. The source of
the solvents was likely a dry cleaning operation formerly located in the nearby Turbine
Building truck bay during the n-mid-1980s. Impacts to soil beneath the Turbine Building
truck bay or along the buried fuel oil fill pipe that were not investigated because these
areas are effectively inaccessible.
5.

It should be noted that the four underground storage tanks containing fuel oil or diesel
fuel that are currently in use on site are double-walled, with electronic interstitial
leak monitoring. The above-ground tanks storing petroleum products are either
double-walled or within concrete containment structures. There has been no indication of leakage from the four in-use underground storage tanks. Similarly, transformers
with large oil capacities are located within concrete containment structures or are on
concrete pads with a perimeter concrete berm. These design features reduce the likelihood of groundwater contamination caused by a release from these structures.

Groundwater Monitoring Programs
Groundwater monitoring programs at VYNPS have been developed to meet various regulatory
guidance and permnit requirements. The key programs include:
"

Groundwater Protection Initiative in accordance with Nuclear Energy Institute's (NEI)
Groundwater Protection Initiative (NEI 07-07); the program is currently designed for
operating plants.

*

The REMP monitors groundwater used for drinking water.

"

Groundwater monitoring to meet permit requirements for the septic tank sludge and
septic leach field permints.

After VTYNPS ceases operation, the technical bases of the groundwater monitoring programs
will continue to be evaluated throughout the phases of decommissioning to ensure groundwater
monitoring is commensurate with the activities and conditions of the station.
VYNPS implemented NEI 07-07 as part of a fleet-wide effort to comply with the Groundwater Protection Initiative (GPI). This program was first implemented in November 2007 when
three monitoring wells were installed at locations along the eastern boundary of the site to
screen for the presence of radionuclides in groundwater down gradient from the plant. Tritium
was detected in a groundwater sample collected in November 2009 from one of these wells. A
comprehensive hydrogeological investigation was commenced in January 2010 to determine the
source, fate and transport of the tritium. Twenty nine (29) additional groundwater monitoring
wells were installed at the site during that investigation to characterize the hydrogeological flow
domain and allow collection of groundwater samples.
In addition to groundwater from the 30 monitoring wells routinely sampled as part of Vermont Yankee's response to NEI 07-07, groundwater from other wells is sampled as part of the
\TYNPS REI\MfP. These wells include two on-site potable water wells producing drinking water
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from the bedrock aquifer west of the protected area. A third well, the Southwest \Well, also taps
into the bedrock aquifer but is no longer used as a potable water well. Water from the Southwest
Well is also sampled quarterly in compliance with the V'YNPS ODCM.
Septic tank sludge is periodically land spread in the South Land Application Area in accordance
with a Vermont Agency of Natural Resources (VANR) permit for residuals management and
an NRC septage spreading permit under federal regulation 10 CFR 20.2002, as outlined
in Appendix B of the VYNPS ODCM. Four shallow wells, located adjacent to the South Land
Application Area are sampled quarterly for gross beta activity, gamma-emitting radionuclides and
tritium. No plant-generated radionuclides have ever been found in the samples from these wells.
Groundwater from approximately 21 shallow monitoring wells distributed within six septic leach
field areas located in various parts of the plant and septic system effluent from the three systems
within the Protected Area are sampled semi-annually. The samples are analyzed by a contract
laboratory for indicators of biological impacts, including E. coli, chloride, nitrate, sulfate,
phosphorus and pH, in accordance with Vermont Yankee's Indirect Discharge Permit issued by
the VANR. The sample results from each location are in compliance with the permit requirements. Although not required by the permit, groundwater and effluent samples are analyzed for
radioactivity by the VYNPS on-site Chemistry Laboratory before shipment off-site for analysis
by the contract lab. No plant-generated radionuclides have ever been found in the samples from
these wells.
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2

Spent Nuclear Fuel Management

2.1 Wet Storage of Spent Nuclear Fuel
Spent fuel will remain in the spent fuel pool (SFP) until it meets the criteria for transfer to dry
storage, the existing ISFSI is expanded and the spent fuel can be transferred in an efficient manner to the expanded ISFSI. Spent fuel transfer from wet to dry storage is expected to be complete by late 2020

2.2 Dry Storage of Spent Nuclear Fuel
Once all spent fuel has been transferred from wet to dry storage, the spent fuel will remain at
V'YNPS in dry storage until DOE accepts the fuel and removes it from the site. In total, 3,880
SFAs will be stored in 58 Dry Cask Systems and stored on two ISFSI pads located in the northern
area of the VYNPS Protected Area. DOE's current estimate for start of acceptance of spent fuel
from the industry is 2025, with the first shipment from VYNPS in 2026. Based on these projections, the final shipment of VYNPS spent fuel to the DOE is anticipated to be in 2052.

2.2.1 ISFSI Pad Expansion
The Second ISFSI Storage Pad Project involves the construction of a second, highly-engineered
concrete storage pad located approximately 30 feet immediately to the west of the existing ISFSI
pad. The design of the pad will be similar to the presently installed pad and will fully comply
with the requirements specified in the Holtec Final Safety Analysis Report, or "FSAR," in order
to support the loaded storage casks, which weigh approximately 395,000 lbs. each. The Second
ISFSI pad is currently being currently designed for storage of 25 casks in a five by five arrangement and, when combined with the existing ISFSI storage pad, a total of 58 dry fuel storage
casks can be stored on the pads, which will allow removal of all spent nuclear fuel from the
Vermont Yankee Spent Fuel Pool. In addition, the pads will allow storage of up to three casks of
"greater than Class C" waste. Greater than Class C waste consists of non-fuel, low-level radioactive waste that the NRC considers not generally acceptable for near surface disposal.
The existing ISFSI storage pad currently has an elevated concrete apron at the same height as the
pad with an access ramp on either end to allow the Vertical Cask Transporter (VCT) to access
the pad. The existing ISFSI storage pad's west-facing ramp will be removed to accommodate
construction of the second ISFSI pad. A new west-facing concrete apron and ramp structure
will be installed for the Second ISFSI storage pad to allow the VCT to access that pad. The design and dimensions of the apron and ramp for the Second ISFSI storage pad will be similar to
the apron and ramp presently installed for the existing pad. In addition, an approximately 30 foot
long by 24 foot wide concrete connecting structure (connector) will be installed between the two
aprons to allow the VCT to transit between the pads.
The concrete pad will be a three foot thick monolithic structure containing steel rebar and concrete constructed during a continuous concrete pour. The finished elevation of the pad will be
254 feet above mean sea level which is the same elevation as the existing ISFSI pad.
23

VT Ex. 2 028

2.2.2 Certificate of Public Good
On June 30, 2014, ENVY submitted a petition to the Vermont Public Safety Board for a certificate of public good to construct the second ISFSI pad.

2.3 DOE Acceptance Situation and Assumptions Used for
Spent Fuel Management
ENVY is required to store spent fuel assemblies on site due to DOE's breach of the Standard Contract, which obligates DOE to remove spent fuel from the site. For planning purposes, and based
on the U.S. Department of Energy's January 2013 S/rategy./br/he Management and Diposalof Used
Nuclear Fuel andHigh-Leiel Radioact-ie lWaste, ENVY assumes the DOE will start transferring spent
fuel from the site beginning in 2026 and will complete removal of all fuel from VYNPS in 2052.
2.3.1

Impact on Site Operations

Due to the DOE breach of contract, ENVY must maintain an on-site storage location for spent
fuel assemblies until DOE satisfies its obligation to remove all fuel from VYNPS. Pursuant to
NRC requirements, spent fuel must be maintained in wet storage in the spent fuel pool to allow
sufficient cooling time before the fuel assemblies can be moved to dry storage. This requirement
results in the need for ENVY to maintain cooling and level control systems for the spent fuel
pool until all of the fuel assemblies can be transferred to the ISFSI. The Standby Spent Pool
Cooling System will be operated and maintained during the period of wet fuel storage to provide
cooling for the spent fuel pool. The Torus (a high capacity storage vessel used for emergency
cooling of the reactor and not needed following permanent defueling of the reactor) will be used
as a source of makeup water and letdown for spent fuel pool level control. Use of these systems
requires maintaining power to many areas of the Reactor Building and Intake Structure to operate large pump motors.
2.3.2

Impact on Decommissioning

Maintaining fuel assemblies in wet storage in the spent fuel pool has a significant impact on the
schedule and cost of decommissioning the station. During the period of wet fuel storage, station staffing levels must be maintained at a higher level to monitor the fuel, maintain the systems
required for fuel pool cooling and level control, and provide security around the spent fuel pool.
Following transfer of all spent fuel assemblies to dry storage in the ISFSI, modifications will
be made to the facility Protected Area to shrink the size of the Protected Area to an area immediately adjacent to the ISFSI pads. At that time, ENVY will be able to further reduce staffing
(including Security staffing) levels, commensurate with the reduced Protected Area. At the time
decontamination and dismantlement are scheduled to start, ENVY assumes all spent fuel will
have been removed from the site and therefore will not affect the decommissioning activities. If
DOE's removal of spent fuel is delayed beyond the assumed completion date or the decontamination and dismantlement activities are accelerated and start before the removal of the fuel, the
presence of the fuel may inhibit demolition or restrict the methodologies available for demolishing the Reactor Building and/or structures adjacent to the stored spent fuel.
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3

Radiological Remediation

3.1 Existing Radiological Source Term
With the exception of the spent fuel assemblies stored on the current ISFSI pad, the majority
of the existing radiological source term at the station is contained in the buildings that support
power generation, specifically: the Reactor Building, the Turbine Building, the RadX/aste Building, and the Augmented Off-Gas Building. These buildings contain piping, valves, filters, ion
exchangers, and tanks that contain radioactive materials as well as tools and equipment used to
perform maintenance on the facility. As part of the decommissioning process, after the plant is
shutdown, ENVY plans to place VYNPS in a safe, stable condition and maintain it in a "dormant" state until it begins decontamination and dismantlement activities. During the preparation for dormancy, radioactive liquids will be drained from systems not required for Spent Fuel
Pool operations and collected in the Condensate Storage Tank, RadW'aste Tanks, and the Torus.
A plant modification will be installed that allows use of the Torus as a makeup water source to
control water level in the spent fuel pool. Following installation and testing of this modification,
the CST and the liquid waste tanks located outside the Radwaste Building will be drained and
abandoned. At this point, all radioactive water in the facility will be stored in the Reactor Building. The water will be maintained in the Torus for future use during the reactor vessel internals
segmentation project.
To prevent the spread of contamination during the dormancy preparation period, monitored
ventilation systems will remain in operation in the Turbine and RadWaste Buildings until such
time as all systems are drained and placed in a safe condition. Monitored ventilation in the Reactor Building will remain in operation until all of the spent fuel is removed from the spent fuel
pool and stored in the ISFSI.

3.2 Facility Dismantlement
As one of the conditions for an operating license, the NRC requires the licensee to decomrmission
the nuclear plant after it ceases power operations. This requirement is based on the need to reduce
the amount of radioactive material at the site to ensure public health and safety as well as protection of the environment. To decommission a nuclear power plant, the radioactive material on the
site must be reduced to levels that permit termination of the license. This involves removing the
spent fuel (the fuel that has been in the reactor vessel), dismantling any systems or components
containing activation products (such as the reactor vessel and primary loop), and decontamination
and/or dismantlement of contaminated structures and areas. All activated materials generally have
to be removed from the facility, and shipped to a waste processing, storage or disposal facility. Contaminated materials may either be cleaned of contamination onsite, or the contaminated sections
may be cut off and removed (leaving most of the component intact in the facility), or they may be
removed and shipped to a waste processing, storage, or disposal facility. The licensee decides how
to decontaminate material, and the decision is usually based on the amount of contamination, the
ease with xvhich it can be removed, and the cost to remove the conta'dmination versus the cost to
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ship the entire structure or component to a waste-disposal site.
Facility dismantling may be deferred under the NRC-approved "SAFSTOR" decommissioning
method. Accordingl); the level of planning required today for future facility dismantling is much
less than the planning that would be required for decommissioning that occurs on a more accelerated basis under another NRC-approved decommissioning method ("DECON"). (SAFSTOR
and DECON are described in more detail in Section 7 below) Prior to the time of facility dismantling, the licensee vill perform the detailed engineering necessary to execute the deconmmissioning,
based on facts that exist at that tinme.

3.2.1 Reactor Vessel Internals
During N7YNPS' operating period, the internal components of the reactor vessel were neutron
irradiated and became highly radioactive. ENVY contracted \WNG, Inc. to perform an activation analysis of the reactor vessel and internal components to determine the radioactivity content
and waste disposal classification of the materials at the time of permanent removal from the
site. Results of this analysis indicate that VYNPS shold have one cask system containing Greater
Than Class C (GTCC) material.
In addition to the identified GTCC material, the reactor vessel contains other highly irradiated
components - 89 control rod blades and 30 power range nuclear instrument strings. The 89
control rod blades currently installed in the reactor vessel are likely to be Class B waste in accordance with 10 CFR Part 61 radionuclide concentration limits. Due to the high dose rates of
the irradiated blades (tens of thousands of Rem/hr on contact), it is expected the blades will be
compacted in the spent fuel pool to maximize the amount of water shielding available to reduce
worker exposure. All remaining reactor vessel components and the nuclear instruments can be
segmented and packaged using only the reactor cavity and equipment pit.
The 30 power range nuclear monitoring instruments installed in the reactor vessel contain small
quantities of special nuclear material and are planned for removal soon after fuel is removed
from the reactor vessel. The nuclear instruments are likely to be Class B waste in accordance
with 10 CFR Part 61 radionuclide concentrations. Once removed from the reactor vessel, the
nuclear instruments will be transferred to the spent fuel pool for storage. The nuclear instruments will eventually be loaded into a shipping cask and transferred to a waste disposal site.
The installed reactor vessel internal components are not special nuclear material. The reactor
vessel internal components are typically constructed of carbon steel. A reactor vessel activation
analysis to determine 10 CFR Part 61 waste classifications of the vessel and internal components
was performed. The analysis estimated the quantity (volume and weight) of waste to be generated when the vessel internals are removed. The vessel and internals are not considered waste
until such time as they are permanently removed from their installed locations.
Following reactor vessel and cavity re-flood (refilling the reactor vessel, the reactor cavity, and the
moisture-separator pit with water), the reactor vessel internals will be removed from the reactor
vessel and cut apart (or "segmented"), if necessary, for packaging, transport and disposal, or to
separate GTCC waste. Internals classified as GTCC waste will be segmented and packaged into
containers similar to spent fuel canisters for transfer to the DOE.
Disassembly and segmentation of the reactor vessel internals will likely involve use of remotely
operated equipment within the reactor cavity, covered with a contamination control envelope.
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The cavity water level will likely need to be maintained just below the cut to maintain the working area dose rates ALARA. Some of this material may exceed Class C disposal requirements.
This will be packaged for transfer to the DOE.
3.2.2

Reactor Vessel

In addition to the reactor vessel internals, the reactor vessel itself has become irradiated during
the operating period. Removal of the reactor vessel follows the removal of the reactor internals
during the active decontamination and dismantlement phase of the decommissioning. \W-hile
industry experience indicates that there may be several options available for the removal and disposal of the reactor vessel (i.e., segmentation or disposal as an intact package) intact removal may
not be a viable option at VYNPS due to transportation size and weight restrictions. If the reactor
vessel is required to be segmented for disposal, then it is likely that the work would be performed
remotely in-air, using a contanmination control envelope.
3.2.3

Systems and Equipment

After permanent cessation of operations and transfer of the fuel from the reactor vessel, plant
systems and equipment that are no longer needed to support wet fuel storage or decommissioning activities will be removed from service. Specific systems will continue to be used during the
different phases of the decommissioning process although in some cases in reduced roles.
Following a period of safe-storage, it is likely that the majority of the plant systems and equipment would be removed prior to dismantling of the structures. Residual fluids that had not
been removed in the initial plant layup would be drained and any hazardous materials (asbestos
containing gaskets, insulation, PCB coatings, mercury switches, etc.) remediated, prior to the
removal. Commodities with intrinsic value (e.g., copper) may be recovered in-situ, if easily assessable, or removed wholesale for off-site processing.
Non-contaminated components and commodities would be set aside for salvage or scrap, depending upon market conditions and demand. Components and commodities that were located
within a radiological control area or exposed to contamination during plant operations would
be surveyed prior to disposition. Partial or complete disassembly may be required for confirmation of internal radiological conditions. Material determnined to be free of contaminants would
be designated for salvage or scrap. Components and commodities with detectible contamination
would be designated for controlled disposal or additional processing, if deemed effective and
economical (for material recovery or volume reduction).
Contaminated components and commodities would be removed using appropriate radiological
controls. Depending upon the waste handling capabilities and waste acceptance criteria of the
disposal site, and the radiological characteristics of the waste, contaminated components and
commodities would be packaged in containers, and/or bulk-loaded into gondolas, railcars or
sealand containers for controlled disposal. Large components may be shipped intact, if transport
routes permit.
Vermont is a member of the Texas Low-Level Radioactive Waste Disposal Compact and, as
such, may be able to dispose of the majority of the waste generated during decommissioning
at the Andrews County facility in Texas,. operated by Waste Control Specialist. However, the
dismantling of the components residing closest to the reactor core may generate radioactive
waste that is considered unsuitable for shallow-land disposal (i.e., low-level radioactive waste with
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concentrations of radionuclides that exceed the limits established by the NRC for Class C radioactive waste (GTCC) as defined by 10 CFR 61.55).
Today, there are no disposal options for GTCC waste. Several decommissioned reactors (for
example, Maine Yankee, Yankee Rowe, and Connecticut Yankee) have packaged GTCC waste
in the same canisters that were used for on-site spent nuclear fuel storage and have placed the
GTCC waste at their on-site ISFSIs to await removal and disposal by the DOE.
3.2.4

Structures

The principal buildings requiring decontamination and dismantlement in order to terminate the
VYNPS operating license are the Reactor Building, Turbine Generator Building, AOG Building,
and Rad\Vaste Building. These buildings contain essentially all of the activated or radioactively
contaminated material and equipment within the plant.
Histonically, decontamination and dismantling of the Reactor Building has been the greatest challenge in facility dismantling. The VYNPS Reactor Building completely encloses the primary containment. It also houses the refueling and reactor servicing equipment (platforms and cranes),
new and spent fuel storage facilities, and other reactor auxiliary or service equipment, including
the reactor core isolation cooling system, standby gas treatment system, reactor cleanup denmineralizer system, standby liquid control system, control rod drive system equipment, the reactor core
and containment cooling systems, and electrical equipment components.
The Reactor Building is a seismic Class 1 structure, constructed of monolithic reinforced
concrete floors and walls to the refueling level. Above the refueling level, the structure consists
of steel framing covered by insulated siding and roof decking. A biological shield, which is an
integral part of the Reactor Building, encircles the primary containment. The shield has a variable thickness of four to six feet. A steel drywell vessel which houses the reactor primary system
is fixed to the building along its lower portion, and is laterally supported by the building along its
upper portion. Within the drywell, a cylindrical sacrificial shield structure surrounds the reactor
vessel. The hollow cylinder is comprised of ordinary reinforced concrete having a wall thickness
of approximately 2 feet. The inside and outside surfaces of the concrete are formed with steel
plate which is increased in thickness opposite the elevation of the core for extra shielding. The
cylindrical shield is supported on the same structural concrete that supports the reactor vessel.
It is likely that the majority of thle equipment will be removed from the Reactor Building prior
to its dismantling. Removal of the equipment will eliminate higher sources of radioactivity that
could mask lower levels that may be present within the concrete and steel structure, and improve
access and working conditions. Activated concrete (from neutron streaming) will be removed
by controlled demolition techniques along with the dryxwell steel, torus and pool liners. Major
sources of contamination will also be remediated at this time, including contamination on building surfaces and contamination that may have migrated into the concrete matrix. Remediation
may include spot decontamination and/or commodity removal and disposal. Decontamination
and removal techniques will vary with the type and extent of contamination present.
Activated concrete and contaminated concrete and steel xvill be sent off-site to a controlled
(licensed) disposal facility. Truck and rail are typically used to move the large quantities of waste
material, depending upon the off-loading capabilities of the disposal facility and the facility's
waste acceptance criteria, for example on bulk or packaged material.
Once the contamination levels have been reduced to allow open air demolition, the structure
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is dismantled by conventional techniques, employing tooling such as hydraulic hammers, thermal lance, hydro-jet, ball and chain, diamond wire, and explosives for the steel superstructure
and heavily reinforced structure containment structure. Debris produced in the demolition is
designated for off-site disposal. Contaminated material (exceeding the release criteria) would be
send to a controlled disposal facility (or licensed landfill). Non-contaminated material may be
suitable as scrap and/or recovery (including concrete reinforcing bar and aggregate) and could be
processed locally.
ENVY does not intend to use any construction debris (either contaminated or non-contaminated) as below-grade fill material. Any fill required for below-grade voids will be brought in from
off-site local sources.
Decontamination and dismantling of the otherbuildings on site would follow a similar process:
gross remediation and demolition. Radiological and/or hazardous wastes would be segregated
and sent off-site for controlled disposal. Non-contaminated materials would be designated for
recycling, recovery or disposal as construction debris.

3.2.5 Subsurface Soil and Building Foundations
The site would be characterized to support the development of a license termination plan and
planning for additional remediation. Areas of concern would be excavated (based upon a historical site assessment or sample analysis) and remediated. Material that did not meet the site
release criteria would be designated for off-site disposal.
The power blocks buildings would be removed to an assumed depth of approximately 3 feet
below grade. This is generally consistent with the site practices at the decommissioned Maine
Yankee, Yankee Rowe, and Connecticut Yankee reactors. Gravel from off-site sources would be
brought in to fill the below grade portions of the buildings and any other voids produced by the
demolition.
The remaining buildings that are not designated for reuse or preservation would be dismantled.
Without the massive, subsurface foundations, many of the structures would be removed in their
entirety.
A significant amount of the below grade piping (storm drains) and other commodities at the site
(duct bank, conduit and any near-surface grounding grid) are located around the perimeter of the
power block. Easily accessible commodities would be excavated and removed. Large concrete
piping, located at a depth of less than 20 feet, would most likely be excavated, breeched and
backfilled. Large concrete piping, located at a depth greater than 20 feet would most likely be
abandoned in place (with access ways sealed). The restoration process would be dictated by the
requirements and principles in effect at that time.
The overburden from the excavation would be surveyed for any radiological contamination.
Uncontaminated overburden or material with contamination below regulatory limits would be
stockpiled on site for future use in backfilling the below-grade voids. Material that did not meet
the site release criteria would be designated for off-site disposal.
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3.3 NRC License Termination Process
Following the dismantling of the VYNPS buildings that are not designated for reuse or preservation, ENVY will proceed with tfie license termination process. As noted above, the NRC describes an acceptable methodology for terminating licenses for power reactor sites in MARSSIM.
The process can be described as consisting of four broad-based phases: Planning; Implementing;
Assessing; and Deciding. The MARSSIM approach results in dividing the site into contiguous survey units which will be evaluated against the release criterion for the site. Although the
MARSSIM approach as described in NUREG- 1575 is intended for radiological contamination, a
similar process can also be used for non-radiological contaminants. Section 1.5 above includes a
diagram that compares the MARSSIM approach, the CERCLA Remedial and Removal Process,
and the RCRA Corrective Action Process. The four MARSSIM phases are described in more
detail below.
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Planning Phase:
During this phase of the project, information is gathered to identify contaminants of concern
(COCs), determine the areal extent of the contamination, determine the variability of contarmnation levels, identify areas that require remediation, and divide the site into survey units. Activities conducted during the planning phase may include scoping surveys, characterization surveys,
and remedial action surveys. The output of the planning phase is the Quality Assurance Program Plan (QAPP) wvhlch describes the processes used for collection, analysis, and evaluation of
the survey data.
Implementation Phase:
During this phase of the project, radiological and hazardous material samples are collected on
a survey unit by survey unit basis. Survey design and data collection are performed in accordance with standard operating procedures and the QAPP Survey packages are developed which
prescribe the number of sample data points that will be collected as wvell as describing the survey
instruments required to achieve the appropriate analytical sensitivity. Field samples include
duplicates, splits, spiked samples, and field blanks to verify laboratory instruments are capable
of achieving minimum detectable activity/minimum detectable concentrations required by the
QAPP
Assessment Phase:
During this phase of the project, sample results undergo verification and validation to data used
for release decisions are of sufficient quality and quantity to support the decision. The evaluation includes both the average concentrations and the variability of the contamination within the
survey unit. The variability is compared to the planning assumptions to verify the survey was adequate for the survey unit. NIARSSIM provides two statistical tests that can be used to evaluate
the data set. The presence or absence of the contaminant of concern in background determines
which of the statistical tests are used for the survey unit evaluation.
Decision Phase:
During this phase of the project, a final decision regarding suitability for release is made for each
survey unit. The MARSSIM approach uses the base assumption that the survey unit contains
residual contamination above the release limit. Using this approach requires a statistically robust
data set to reject the assumption and decide the survey unit is suitable for release.
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4

Hazardous Materials Remediation

4.1 Hazard Reduction Immediately Following Cessation of
Operations
During the preparation for site dormancy, an extensive campaign will be performed to reduce
the hazards associated with the site. Many of the hazardous materials used at the station support
systems that will not be required when the station is permanently shutdown. Large oil reservoirs
associated with plant equipment (e.g., main turbine lubrication oil) will be drained and disposed
of at an off-site facility. Large batteries that support emergency systems will be removed from
the station and disposed of at an appropriate off-site facility. Additionally, ready-issue stores
of oils and chemicals required to support plant operations wvill be transferred to other Entergy
stations or disposed of at appropriate hazardous disposal sites. The hazard reduction activities
will support changes to the on-site fire protection systems needed to achieve a dormant state for
buildings that no longer have operational heating systems.

4.2 Hazard Abatement to Support Decommissioning
During the decontamination and dismantlement phase of the project, materials that pose adverse
health effects to workers or the environment will be abated prior to or as part of the dismantlement activities. For example, surfaces coated with lead paint will have the lead paint abated at
locations where torch cutting will be performed and ACM containing insulation will be removed
from system piping before the piping is sectioned and size reduced for disposal. The detailed
site characterization ENVY will perform prior to the start of dismantlement activities will include sampling for hazardous materials. This information will be incorporated into the dismantlement planning to ensure all identified hazards are appropriately abated or controlled during
decommissioning activities.
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5 Site Restoration
5.1 Federal Regulations Applicable to VYNPS
Decommissioning
The State of Vermont is part of the Environmental Protection Agency (EPA) Region 1 (New
England) wlhich is headquartered at 5 Post Office Square - Suite 100 in Boston, Massachusetts.
In order to support regulatory compliant site restoration standards there are a number of potentially applicable federal programs that apply to VYNPS decommissioning.
The first set of programs is associated with the RCRA which is the primary federal law governing the disposal of solid and hazardous waste. The RCRA sets goals for:
"

Protecting human health and the environment from the potential hazards of certain
wastes.

*

Conserving energy and natural resources.

"

Reducing the amount of waste generated.

"

Ensuring that waste streams are managed in an environmentally sound manner.

To meet these goals, the RCRA establishes three (3) comprehensive programs that are administered by the EPA:
*

The Solid Waste Program, under RCRA Subtitle D, encourages the development of
comprehensive plans to manage non-hazardous industrial solid waste.

*

The Hazardous Waste Program, under RCRA Subtitle C, that establishes a system for
controlling hazardous waste from the time it is generated until its disposal (cradle to
grave concept).

*

The Underground Storage Tank (UST) program, under RCRA Subtitle I, which regulates underground storage tanks that contain hazardous substances and petroleum
products.

V\YNPS currently has several pernmits issued under the RCRA (including EPA ID
VTR000504167 and VTR000504175) and will likely need to maintain certain permits for hazardous waste storage areas, and USTs during the decommissioning process.
In addition to the RCRA programs, VYNPS may also be subject to the EPA's National Pollutant
Discharge Elimination System (NPDES) program during decommissioning. VYNPS has maintained an NPDES permit from the state of Vermont and EPA for the discharge of storm water,
circulating water, service water and non-contact cooling water since inception of the program
(EPA Permit VT0000264/Vermont Discharge Permit #3-1199). The State of Vermont has assumed the NPDES program from the federal government. The state issues its permits through
the Vermont Department of Environmental Conservation.
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The VYNPS NPDES permit is currently the subject of an amendment and is in a "draft" status
and has a proposed expiration date of December 31, 2015. An application for a new permit
will be submitted in mid-2015, a minimum of 180 days prior to the expiration of the amended
permit of record.
The third program that has a potential to impact VYNPS during decormnissioning is the EPA's
Toxic Substances Control Act (TSCA) program. TSCA regulates the production, importation,
use, remediation and disposal of specific chemicals including polychlorinated biphenyls (PCBs),
asbestos, radon and lead-based paints. While there is no current evidence of these types of
chemicals that would require invoking this program at VYNPS, there are known or previously
documented PCB-containing materials that exceed tie greater than 50 ppm total PCBs. The
most common sources are in paints used at industrial sites.

5.2 Future Use Criteria
Following the completion of radiological decommissioning at the site (with the exception of the
ISFSI), ENVY will begin site restoration activities. ENVY has yet to identify which portion of
the site property it expects to retain to maintain the ISFSI until the ISFSI is no longer needed for
onsite spent fuel storage. This would define the industrial footprint of the site and define the
Security Owner Controlled Area (OCA/SOCA) of the site prior to, during, and potentially after
decommissioning. The areas outside of the Owner Controlled Area (OCA) have been or will
be characterized to document environmental conditions and to confirm that there have been no
adverse impacts from industrial operations.
On December 23, 2013, ENVY, the Vermont Department of Public Service (DPS), and VANR
filed with the Vermont Public Service Board (PSB) a Memorandum of Understanding (MOU)
among the parties. In the MOU, the parties agreed, among other things, that they would work
together in good faith to determine appropriate standards for site restoration. ENVY will be
developing a plan for the ultimate release of the VYNPS property based on the site restoration
standards agreed upon by the parties.
With the commitment on the part of ENVY to fund the site restoration, it is envisioned that
the property may be released for conservation, open space, or economic redevelopment of the
site. To support property. disposition, ENVY will be subject to those regulations imposed by
federal agencies (e.g. NRC, EPA), state agencies (Vermont) and relevant agreements such as
those documented in various memoranda of understanding (e.g. PSB Docket No. 6545 MOU).
The future reuse of the VYNPS site and the associated site restoration standards, including the
timing of site restoration, may be influenced if the property or any portion of the property is to
be used solely for industrial, commercial or other similar uses. This scenario may not require the
immediate or full completion of site restoration to accommodate that type of use of the property, but would require an agreement between ENVY, DPS, ANR and/or the Vermont Department of Health (VDHI) as documented in the MOU.

5.3 Site Restoration Standards
As previously discussed, ENVY is the subject of and committed to compliance Xvith the regulatory requirements of both federal law as it pertains to license termination and state law as it
pertains to site restoration. Site restoration will commence in accordance with the site restoration standards established between ENVY and the State promptly after the completion of
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radiological decommissioning and license termination. As agreed to by ENVY and the Vermont
state agencies, the period of site restoration applies only to the period of time after radiological
decommissioning and license termination has been completed to the NRC's satisfaction. ENVY
understands and acknowledges that the State of Vermont has jurisdiction over site restoration.
ENVY also recognizes the existence of current state regulations, procedures, and standards
including the Investigation and Remediation of Contaminated Properties (IRCPP) which may
apply to site restoration at VYNPS, as collaboratively agreed upon by ENVY and the applicable
State agencies.
As noted above, ENVY, with the completion and submittal of this Site Assessment Study (SAS)
to the Vermont DPS, ANR and VDH, will continue to work in good faith to determine in a
timely and cost-effective means a set of site restoration standards required and necessary to support future use of the VY property without limitation. This commitment excludes the ISFSI and
any property/perimeter that is required as part of the facility in the event it is in place at the time
of site restoration. As a general matter, the site restoration process must always be mindful of
the safe management of the spent fuel stored on the site until such time as it is removed by the
Federal Government. More specifically, the established site restoration standards will address the
removal of structures at the V-YNPS site and associated levels of remediation, as required. For
example, pursuant to the MOU, decommissioning and site restoration practices shall exclude the
use of "rubblization" at the VYNPS site. Rubblization is defined as the demolition of abovegrade decontaminated or "clean" concrete structures into rubble that is used as fill and/or buried
at the site.
ENVY is committed to an integrated approach to site restoration with final closure of the
VYNPS site starting with the end state in mind. Defining the end state sets the course for defining the standards for site closure and future re-use. Communications with the State of Vermont
and other key stakeholders will be paramount in aligning expectations for site restoration. This
will be an ongoing and dynamic effort throughout the project.
ENVY's goal is to establish a transparent and collaborative approach to integrate key stakeholder
requirements so that site restoration is conducted in a safe, responsible, reliable and beneficial
manner.
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6 Remaining Site Assets
6.1

VELCO Switchyards and Substation

In May, 2009, ENVY entered into an asset sale agreement with Vermont Transco, LLC. (VELCO) to transfer the above ground equipment in the VYNPS 345KV Switchyard, the 115 KV
Switchyard, and the Vernon Substation to VELCO control. As part of the asset sale agreement,
ENVY leased the land associated with the switchyards and substation to VELCO for a period of
99 years.

6.1.1

Equipment

The asset sale agreement transferred ownership, maintenance responsibilities, and liability for all
equipment installed in the switchyards and the substation to VELCO. The switching equipment
in the 345 IKV and 115 KV Switchyards will be required to provide power to the station during the period of wet fuel storage. The Vernon Substation will continue to be used following
completion of the power plant decontamination and dismantlement activities. ENVY has an
access agreement in place with VELCO to allow VELCO personnel to enter the switchyards as
needed to perform inspections and maintenance on the equipment.

6.1.2 Land
ENVY maintains title to the land on whfich the switchyards and substation reside. ENVY maintains responsibility for any required remediation below the ground surface.
6.2 Rail Spur
To support the transfer of spent fuel to the DOE and transfer of radioactive waste associated
with the decommissioning process to a licensed disposal facility, ENVY will reactivate an on-site
rail spur. The on-site portion of the rail spur will follow the existing rail line on the northwest
side of the property and additional track will be installed to a point inside the current Protected
Area. Following completion of decommissioning activities, the rail spur may be left in place,
abandoned in place, or removed to support future use of the site.
6.3 Plant Support Building
The Plant Support Building is a three-story office building located on the western edge of the
site. The building consists of offices, conference rooms, and a cafeteria. The building is serviced by separate power and water supplies and a separate septic system. ENVY staff will be
housed in the Plant Support Building during the preparation for dormancy and the dormancy
period. The ultimate disposition of the building (retain for use or dismantle) will be made at a
later date.
6.4 Governor Hunt House
The Governor Hunt House (GHH) is a historic building. Modifications have been made to the
structure to allow use as a meeting area while retaining the character of the original building.
The building will be used for administrative purposes during the preparation for the dormancy
period. Following this period, a final disposition (retain or transfer) will be made.
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7 SAFSTOR versus Prompt DECON
"Decommissioning" is defined by 10 CFR 50.2 as the removal of a nuclear facility from service
and reduction of residual radioactivity to a level that permits release of the property for unrestricted use and termination of the license. NUREG-0586, "Final Generic Environmental Impact Statement [GEIS] on Decommissioning of Nuclear Facilities," evaluated the environmental
impact of three methods for decommissioning. The methods are as follows:
1.

DECON: The equipment, structures, and portions of the facility and site that contain radioactive contaminants are removed or decontaminated to a level that permits
termination of the license after cessation of operations. It is the only decommissioning alternative that leads to termination of the facility license and release of the facility
and site for unrestricted use (exclusive of the ISFSI) shortly after cessation of facility
operations.

2.

SAFSTOR: The facility is placed in a safe, stable condition and maintained in that
state until it is subsequently decontaminated and dismantled to levels that permit
license termination. During SAFSTOR, a facility is left intact, but the fuel has been
removed from the reactor vessel and radioactive liquids have been drained from
systems and components and then processed. Radioactive decay occurs during the
SAFSTOR period, thus reducing the levels of radioactivity in and on the material and,
potentially, the quantity of material that must be disposed of during decontamination
and dismantlement.

3.

ENTOMB: ENTOMB involves encasing radioactive structures, systems, and components in a structurally long-lived substance, such as concrete. The entombed structure
is appropriately maintained, and continued surveillance is carried out until the radioactivity decays to a level that permits termination of the license. Because most power
reactors will have radionuclides in concentrations exceeding the limits for unrestricted
use even after 100 years, this option will generally not be feasible.

The GEIS found DECON and SAFSTOR to be acceptable methods of decommissioning. The
NRC also recognized that some combination of the DECON and SAFSTOR methods would
also be acceptable. For example, the licensee could conduct a partial decontamination of the
plant followed by a storage period, followed by the completion of the decontamination and
dismantlement.

7.1 Differences in Preparation for Decommissioning Based
on Approach
The DECON and SAFSTOR methods accomplish the same goal; release of the site or portions
of the site for unrestricted use. The major difference between the methods is the timeframe
within which this goal is achieved - approximately ten years for the DECON method (excluding
the ISFSD) and up to 60 years for the SAFSTOR method. For a large commercial nuclear plant
the processes to terminate the license with the SAFSTOR method are similar to those that would
be employed in the DECON method if SAFSTOR is used.
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Preparations for decommissioning following the permanent cessation of operations are more
extensive if the licensee has elected the DECON method. Near-term dismantling requires the
continued operation or reconfiguration of plant systems, equipment, and the site infrastructure,
comparable to a major outage. In SAFSTOR, plant systems and site services are prepared for
long-term storage, with site activities focused on removing plant systems from service, de-energizing non-essential electrical components and circuits, reducing hazards, minimizing on-going
caretaking requirements, and establishing preventative maintenance plans for essential services
and site facilities.
The SAFSTOR method was initially conceived of as having three successive stages: (1) a short
period of preparation for safe-storage; (2) a variable safe-storage period of continuing care consisting of security, surveillance, and maintenance during which much of the reactor's radioactivity
decays; and finally (3) a relatively short period of decontamination and dismantling concluding
with the termination of the facility's operating license.

7.2 Benefits of SAFSTOR
The choice of the decommissioning method is left entirely to the licensee. However, the NRC
would require the licensee to re-evaluate its decision if the choice (1) could not be completed as
described, (2) could not be completed within a defined period after the permanent cessation of
plant operations, (3) included activities that would endanger the health and safety of the public
by being outside of the health and safety regulations, or (4) would result in a significant impact to
the environment.
While the NRC has found DECON and SAFSTOR to be acceptable methods of decommissioning, it recognizes that there are advantages and disadvantaged to the two methods. The NRC has
identified the benefits of SAFSTOR to include:
*

a substantial reduction in radioactivity.as a result of the radioactive decay that results during
the storage period;

*

a reduction in worker dose (as compared to the DECON alternative);

*

a reduction in public exposure because of fewer shipments of radioactive material to the
low-level waste site (as compared to the DECON alternative);

*

a potential reduction in the amount of waste disposal space required (as compared to the
DECON alternative);

*

lower cost during the years immediately following permanent cessation of operations; and

*

a storage period compatible with the need to store spent fuel onsite.

7.2.1

Personnel Exposure to Ionizing Radiation

The NRC issued Supplement 1 to the GElS ("Final Generic Environmental Impact Statement
on Decommissioning of Nuclear Facilities: Supplement 1, Regarding the Decommissioning of
Nuclear Power Reactors,") for use in evaluating environmental impacts during the decominissioning of nuclear power reactors as residual radioactivity at the site is reduced to levels that
allow for termination of the NRC license. The GEIS considered radiological doses to workers
and members of the public when evaluating the potential consequences of decommissioning
activities.
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ENVY intends to maintain the occupational radiation exposure to plant personnel As Low As
Reasonably Achievable (ALARA) and below the occupational dose liniits in 10 CFR Part 20
during decommissioning. The need for plant personnel to routinely enter radiological areas to
conduct maintenance, calibration, inspection, and other activities associated with an operating
plant would be reduced. Thus, it is expected that the occupational dose to plant personnel would
significantly decrease after the plant is shut down and defueled. The station ALARA program
will be maintained during dormancy and the delayed decommissioning periods to ensure that occupational dose is maintained ALARA and well with-in 10 CFR Part 20 lhiits.
It is expected that the occupational dose required to complete the decommissioning activities
would be reduced significantly by radioactive decay during the SAFSTOR period. The dose
estimates for dormancy periods greater than 10 years are provided in Table 4-1 of the GEIS
(834-326 person-rem). As suggested in footnote (b) of Table 4-1, comparison of occupational
radiation exposure to that of the DECON option may be more appropriate for short dormancy
periods (the estimated exposure for the DECON option in the GEIS is 1,874 person-rem).
7.2.2

Radioactive Waste Inventory

The radioactive waste inventory includes plant equipment, commodities, structural components,
demolition debris, and sometimes soil that, due to their radiological characteristics, requires controlled disposal. Radionuclide decay, in SAFSTOR, can provide a reduction in the overall inventory requiring controlled disposal or, at a mininum, a decrease in the hazards associated with the
handing of the inventory.
There are two sources of radioactive material: contamination and activation. Contaminated
materials are unintentionally transported through the facility by workers, equipment, and, to
some degree, air movement. Although many precautions are taken to prevent the movement of
contaminated material in a nuclear facility and to clean up any contaminated materials that may
be found, it is likely that contamination will occur in the Reactor Building, around the spent fuel
pool, and around specific systems, structures and components in other buildings. Radioactive
contamination may be deposited from the air or dissolved in water and subsequently deposited
onto material such as concrete. Radioactive contamination is generally located on or near the
surface of materials such as metals, high-density concrete, or painted walls. It can travel farther
into unpainted surfaces or lower-density concrete. Radioactive contamination can usually be
removed from surface areas by washing, scrubbing, spraying, or, in extreme cases, by physically
removing the outer layers of the surface material.
Activation products are also formed during reactor operation. Activation products are radioactive materials created when stable substances are bombarded by neutrons. Concrete and steel
surrounding the core of the reactor are the most common types of activated products. Activation products cannot be removed by the processes used to remove contamination. Activation
products are incorporated into the molecular structure of the material and cannot be wiped off
or removed. The entire structure (or portions) that have been activated must be removed and
treated as radioactive waste. Activated metal and concrete contain the single largest inventory of
radionuclides with the exception of the spent fuel, in facilities that are being decommissioned.
The radioactive decay of activation products, both of structures as well as corrosion products, is
the main source of radiation exposure to plant personnel.
The NRCs "Standard Review plan for Decommissioning Cost Estimate for Nuclear Power
Reactors," NUREG-1713, provides typical waste burial volumes for their reference BWR. The
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projections are based upon the work of Pacific Northwest National Laboratory (PNL) in their
"Revised Analyses of Decommissioning for the Reference Boiling Water Reactor Power Station,"
NUREG/CR-6174.
PNL's analyses provide a range of radioactive waste volumes for the SAFSTOR method, depending upon the extent of the decay of the radioactive materials present at the cessation of
plant operations. If decay does not result in the unrestricted release of the plant inventory, the
waste volume for SAFSTOR is similar to DECON (15,115 m3 or 533,781 ft3). If decay of all radioactive materials (except the reactor pressure vessel and sacrificial shield) to unrestricted release
levels is assumed, the volume is reduced significantly; to about 1,094 m3 (38,634 ft).
It should be noted that waste disposal volumes are also contingent on the waste disposal and
treatment options available to the licensee, and the associated economics. For example, in situations where the cost of disposal is high, volume reduction techniques may be effective in minimizing the volume of material requiring controlled disposal. These techniques could include
crushing, sorting, spot decontamination or repackaging to achieve higher waste densities. Licensees have also utilized lower-cost, hazardous waste disposal facilities (RCRA Subtitle C facilities)
or licensed landfills for the disposal of material containing very low levels of radioactivity.
There are limited options available for the disposal of the highly activated components, for example, from the segmentation of the reactor vessel and internal assemblies. The majority of this
material can be disposed of at the WCS Texas site; however a small volume of material will need
to be eventually transferred to the DOE for disposal. In the interim, licensees that have decommissioned their reactors have placed this material in storage along with the spent fuel at the site.
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8

Decommissioning Cost Estimates

8.1 USNRC Financial Assurance Requirements
The NRC has regulations regarding the methods used to reasonably ensure that funds will be
available to decommission the facility (or "financial assurance"). The NRC requires nuclear
power plant licensees to report to the agency the status of their decommissioning trust funds
at least once every two years, annually within five years of the planned shutdown, and annually
once the plant ceases operation.
Estimating the minimum amount of funds needed for decommissioning is important to prevent
funding shortfalls that could adversely affect public health and safety. Requirements for establishing the minimum funding amounts for decommissioning are set out in 10 CFR 50.33(k), 10
CFR 50.75, 10 CFR 50.82(a)(4), 10 CFR 50.82(a)(8), and 10 CFR 50.82(a)(9). These include the
following:
1.

An initial certification amount established at the operating license stage (for existing
licensees, by July 26, 1990), is required under 10 CFR 50.75(b), and 10 CFR 50.75(c)
(1).

2.

Adjustments to the certification amount are also required over the operating life and
storage period, if any, of the facility. Specifically, 10 CFR 50.75(b) requires each licensee to adjust the initial certification amount annually by use of the equation in 10 CFR
50.75(c)(2), which provides for escalation factors for labor, energy, and waste burial. In
addition, 10 CFR 50.75() requires each licensee to submit, at or about five years prior
to the projected end of operation, a preliminary decommissioning cost estimate that
includes an up-to-date assessment of the major factors that could affect the cost to
decommission.

3.

A post-shutdown decommissioning activities report (PSDAR) must be submitted by
the licensee to the NRC, with a copy to the affected States. This must be done prior to
or within two years following permanent cessation of operations. The PSDAR must
include a description of the planned decommissioning activities, along with a schedule
for their accomplishment, an estimate of expected costs, and a discussion that provides the reasons for concluding that the environmental impacts associated with sitespecific decommissioning activities will be bounded by appropriate previously issued
environmental impact statements (10 CFR 50.82(a)(4)).

4.

A site-specific decommissioning cost estimate must be submitted to the NRC prior
to the licensee using any funds in excess of those described in 10 CFR 50.82(a)(8)(ii).
In addition, the licensee must submit such a cost estimate within two years following
permanent cessation of operations, if not already submitted (10 CFR 50.82(a)(8)).

5.

A licensee is required by 10 CFR 50.82(a)(9)(ii)(F) to provide "[a]n updated site-specific estimate of remaining decommissioning costs" as part of a license termination plan.
In addition, 10 CFR 50.82(a)(9)(i) requires a licensee to submit its license termination
plan at least two years before the date of termination of the license.
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Licensees may demonstrate financial assurance for decommissioning by one or more of the following:
1.

Prepayment: In this case, at the start of operations, the licensee deposits enough funds
to pay the decommissioning costs into an account. The account is segregated from
the licensee's other assets and remains outside the licensee's control of cash or liquid
assets. Prepayment may be in the form of a trust, escrow account, government fund,
certificate of deposit, or deposit of government securities.

2.

External sinking fund: An external sinking fund is established and maintained by
setting funds aside periodically into an account segregated from licensee assets and
outside the licensee's control. The total amount of these funds will be sufficient to pay
decommissioning costs when it is anticipated that the licensee will cease operations.
An external sinking fund may be in the form of a trust, escrow account, government
fund, certificate of deposit, or deposit of government securities.

3.

Surety method, insurance, or other guarantee method: A surety method may be in
the form of a surety bond, letter of credit, or line of credit. Any surety method or
insurance used to provide financial assurance must be open-ended or, if written for
a specific term, such as five years, must be renewed automatically. An exception is allowed when the issuer notifies the NRC, the beneficiary, and the licensee of its intent
to not renew within 90 days or more preceding the renewal date. The surety or insurance must also provide that the full face amount be paid to the beneficiary automatically preceding the expiration date without proof of forfeiture if the licensee fails to
provide a replacement acceptable to the Commission within 30 days after receipt of
notification of cancellation. In addition, the surety or insurance must be payable to a
trust established for decommissioning costs, and the trustee and trust must be acceptable to the NRC. The surety method or insurance must remain in effect until the NRC
has terminated the license.

8.1.1 VY/TLG Maximum SAFSTOR Estimate
TLG prepared an updated estimate to decommission VYNPS. The 2014 TLG decommissioning cost analysis relied upon site-specific, technical information from the earlier evaluation issued
in February 2012, updated to reflect current assumptions pertaining to the disposition of the
nuclear unit and relevant industry experience in undertaking such projects. The 20114 estimate
was prepared for ENVY to comply with the requirements of 10 CFR 50.82(a)(4)(i).
The estimate is based upon a SAFSTOR scenario and encompasses two major time periods: 1)
the end of 2014 after operations have ceased through 2020 when all spent fuel has been relocated to the ISFSI, and 2) 2021 through 2075, which encompasses dormanc)y dismantlement and
decontamination, and completion of site restoration activities.
The estimate for the initial time period was based upon detailed planning performed by the site
and supporting corporate organizations and the associated budget projections for the projects
and site-support activities required to move the spent fuel from the wet storage pool in the reactor building into dry storage and to ready the facility for long-term storage. The estimate for the
later time period was based upon the modeling assumptions for dormancy and deferred dismanting traditionally used for compiling costs, for example, in the 2012 analysis, for these decommissioning phases.
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In general, the 2014 decommissioning cost estimate is presented by major activity and major
decommissioning phase or time period. The cost estimate accounts for the entire decomn-missioning work scope, including items that are outside the NRC's scope of the decommissioning
process. Examples of activities outside the NRC's scope of decommissioning include, but are
not limited to, (1) the maintenance and storage of spent fuel, (2) the design and/or construction
of a spent fuel dry storage facility; and (3) restoration of the site following the termination of the
operating license. As required by the NRC, these items are identified separately.
The 2014 estimate provides costs for each of the following (or similar) major activities and
phases, with a level of detail appropriate to the type of cost estimate:
(1)

major radioactive component removal (reactor vessel and internals and other large
components that are radioactive to a comparable degree);

(2)

radiological decontamination and decommissioning (removal of remaining radioactive
plant systems, including radiological decontamination);

(3)

management and support (expenses such as labor costs for licensee and decommissioning contractor staffs, energy costs, regulatory costs, small tools, insurance, and
others);

(4)

waste packaging/shipping (placing waste in packages and shipping to waste vendors or
burial site);

(5)

waste burial or waste vendor (waste burial charges, including waste vendors' processing fees; and

(6)

contingency (allowance for unplanned costs).

The 2014 cost estimate also includes the assumptions, references, and bases for the unit costs
used in developing the estimate.
The 2014 TLG estinate assumes that the existing ISFSI is expanded so that the entire inventory
of spent fuel (generated over the reactor's operating life) can be accommodated. The spent fuel
will remain in storage until it can be transferred to a DOE facility. Based upon an assumed 2025
start date for DOE receiving spent fuel from commercial reactors for interim storage or disposal
(based on current DOE projections), removal of spent fuel from the site could be completed by
the end of year 2052.
The deconm-missionfing periods and milestone dates for the analyzed SAFSTOR decommissioning alternative are identified in Table 8-1. For purposes of the analysis, the plant was assumed to
cease operations at the end of 2014 and remain in safe-storage until 2068, at which time major
decontamination and dismantlement activities would commence. The 2068 start date for major
decommissioning activities allows sufficient time to accomplish the activities required to terminate the operating license witthi the required 60-year time period. The scenario, and in particular the decommissioning schedule, was selected for illustrative purposes and for bounding the
cost estimate. It does not imply any decision on the part of ENVY to actually wait until 2068 to
commence major decontamination and dismantlement activities.
The cost elements are assigned to one of three subcategories in Table 8-2: NRC License Termination (radiological remediation), Spent Fuel Management, and Site Restoration.
The subcategory "NRC License Termination" is used to accumulate costs that are consistent
with "decommissioning" as defined by the NRC in 10 CFR Part 50.2. In situations where the
long-term management of spent fuel is not an issue, the cost reported for this subcategory is
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generally sufficient to terminate the unit's operating license.
The "Spent Fuel Management" subcategory contains costs associated with the construction
of a second ISFSI pad, maintaining the wet storage capability in the spent fuel pool until such
time as the fuel has cooled sufficiently for loading into dry storage containers, containerization
and transfer of spent fuel to the ISFSI, and the operation of the ISFSI until such tine that the
transfer of all fuel from this facility to an off-site location is complete. It does not include any
significant spent fuel management expenses incurred prior to the cessation of plant operations.,
nor does it include any costs related to the final disposal of the spent fuel.
"Site Restoration" is used to capture costs associated with the dismantling and demolition of
buildings and facilities. This includes the demolition of structures never exposed to radioactive
materials, as well as those facilities that have been decontaminated to appropriate levels. Structures are assumed to be removed to a nominal depth of three feet and backfilled to conform to
local grade.
It should be noted that the costs assigned to these subcategories are allocations. Designation
of cost elements is for the purposes of comparison (e.g., with NRC financial guidelines) or to
permit specific financial treatment (e.g., ARO determinations). In reality, the activities within
these subcategories may not be performed separately. For example, an owner may decide to remove non-contaminated structures early in the project to improve access to highly contaminated
facilities or plant components. In these instances, the non-contaminated removal costs could be
reassigned from Site Restoration to an NRC License Termination support activity. However, in
general, the allocations represent a reasonable accounting of those costs that can be expected to
be incurred for the specific subcomponents of the total estimated program cost, if executed as
described.
The 2014 estimate is also segregated into the following decommissioning phases (time periods):
"

Pre-decommissioning engineering, planning/plant deactivation and relocation of the
spent fuel from the wet storage pool to the ISFSI (activities from pre-decomnmissioning
engineering and planning through defueling, plant layup, placement of the reactor into a
permanent shutdown condition, and relocation of the spent fuel to dry storage);

"

Extended safe storage operations (safe storage monitoring of the facility until the
spent fuel is removed from the site and beyond, until dismantlement begins);

*

Final radiological decontamination and dismantling (radiological decontamination and
dismantling of radioactive systems and structures required for license termination,
including demolition for the purposes of reducing residual radioactivity);

"

Site Restoration (demolition of the remaining structures and restoration of the site).

The 2014 estimate was developed and costs are presented in 2014 dollars, consistent with the
NRC's prescribed method for presenting decommissioning costs in current dollars. The estimate
does not reflect the escalation of costs (due to inflationary and market forces) over the safe-storage and deconmmfissioning period.
Presentation of the decommissioning estimate in current year dollars is consistent with the
expectations of the NRC, as delineated their "Standard Review Plan for Decommissioning Cost
Estimates for Nuclear Power Reactors," (NUREG- 1713).
Cost escalation is addressed separately from the decommissioning estimate, typically, in a financial or funding analysis.
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TABLE 8-1
MAXIMUM SAFSTOR DECOMMISSIONING SCHEDULE AND PLANT
STATUS SUMMARY

Pre-Shutdown Planning

Aug 2013

Dec 2014

1.3

29 Dec 2014

30 Apr 2016

1.3

2016
2021

5.2

2052

2021
2052
2068

31.5
15

2068

2069

1.5

Large Component Removal
Plant Systems Removal and Building Decontamination

2069
2070

2070
2073

1.3
2.5

License Termination

2073

2073

0.7

2073

2075

1.5

Transition from Operations
29 Dec 2014

Plant Shutdown
Preparations for SAFSTOR Dormancy
SAFSTOR Dormancy
Dormancy w/\Vet Fuel Storage

Dormancy w/Dry Fuel Storage
Dormancy w/No Fuel Storage
Decommissioning Preparations *
Preparations for D&D
Dismantling & Decontamination

Site Restoration
Site Restoration
Total from Shutdown to Completion of
License Termination

59

Subject to the commitments regarding the commencement of radiological decommissioning in the
Settlement Agreement with the Vermont Public Service Department
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TABLE 8-2
MAXIMUM SAFSTOR DECOMMISSIONING COST SUMMARY

Planning and Preparations

$119,981

$23,069

na

Dormancy w/Wet Fuel Storage
Dormancy w/Dry Fuel Storage
Dormancy w/No Fuel Storage

$45,746
$137,229
$54,016

$217,244
$128,034
na

na
na
na

Site Reactivation
Decommissioning Preparation

$43,277
$36,238

na
na

$578
$456

$141,032
$208,167

na
na

$25
$4,118

$30,668

na

na

$823

na

$51,968

$817,219

$368,347

$57,145

Large Component Removal
Plant Systems Removal and Building
Remediation
License Termination
Site Restoration
Total

[a]

I'l Columns may not add due to rounding

8.1.2

(thousands of 2014 dollars)

Vendor Estimates for 2015 Start

In accordance with the Settlement Agreement among ENVY17, the Vermont Public Service Department, and Vermont Department of Health signed on December 23, 2013, ENVY developed
a request for proposal (RFP) and identified industry leaders in the preparation of cost estimates
for complex decommissioning projects. The RFP was sent to seven firms with five of the
firms responding with bids and the two of the firms teaming with another respondent. ENVY
selected three of the five respondents to perform a prompt decommissioning cost estimate. The
scope of work for the vendors was to estimate costs associated with NRC license termination
activities under the DECON alternative. The scope of work was essentially limited to estimat50
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ing the labor and waste costs associated with decontamination and dismantlement activities.
The vendor scope of work specifically eliminated costs associated with management of spent
fuel and owner costs such as security, taxes, fees, insurance, etc. The assumed start date for the
decontamination and dismantlement activities was set at January 1, 2015.
The vendors selected to perform the prompt decommissioning cost estimate provide a diversity
of experience and perspectives for completing the cost estimate. One vendor team is led by a
nuclear steam system supplier With boiling water reactor decommissioning experience in Europe.
One vendor team is led by an architect-engineer firm with pressurized water reactor decomnmissioning experience in the United States. The third vendor team is led by an experienced waste
management firm with pressurized water reactor decommissioning experience in the United
States.
The vendor cost estimating methodology is similar to the methodology employed by TLG for
past ENVY decommissioning cost estimates. Specifically, the vendors use a unit cost method
with modifiers applied based on the specific work area conditions (e.g., use of personal protective equipment, access restrictions, etc.) to develop an area by area cost. Each vendor provided
an estimate of the duration of the project schedule that was used to normalize the estimates to
reflect the true cost of the decommissioning project to ENVY
As discussed above, the vendor scope of work for the estimates was limited to costs associated
with physical decontamination and dismantlement of the VY station. The key assumption used
for the vendor cost estimates is that ENVY would provide oversight activities for a decomiussioning general contractor. This assumption reflects the project management model employed at
the Maine Yankee, Connecticut Yankee, and Yankee Rowe decommissioning projects.
Differences in vendor costs can be explained by the following:
1. Volume of contanminated soil estimated to require remediation. ENVY has not started the
comprehensive site characterization that will be performed as part of the decontamination and
dismantlement activities. For purposes of the cost estimates, each vendor provided an assumption for the amount of soil remediation that will be required as part of the decommissioning
activities based on their previous decommissioning experiences.
2. Volume of radioactive waste requiring package, transport, and disposal at a licensed radioactive waste disposal facility. ENVY has not started the comprehensive site characterization that
will be required to fully plan the decontamination and dismantlement activities. For purposes of
the cost estimate, each vendor provided an assumption for the amount of radioactive waste that
will be generated as part of the decommissioning activities based on their previous decommissioning experience.
3. The duration of the vendor schedule. Each vendor provided a schedule of decommissioning
activities as part of the basis of estimate for the project. Differences in vendor approach are
reflected in the overall cost of each vendors estimate.
4. The management staff assumed by each vendor. Each vendor provided a summary of the
management and support staff required to complete the project based on their experience managing large, complex decommissioning projects.
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8.2 Normalization of Decommissioning Cost Estimates
To reflect the combined ENVY and contractor scope of work cost of decommissioning the Vermont Yankee site, the staff normalized the three vendor contractor scope estimates with EN\VY
responsibility costs that were excluded from the vendor scope of work. The ENVY responsibility costs were extracted from the VY/TLG estimate, adjusted as necessary, and added to the
contractor scope estimates. Normalizing the vendor cost estimates to inclulde certain ancillary
activities in the VY/TLG SAFSTOR estimate allows comparison of the DECON and SAFSTOR scenarios which include all ENVY costs associated with either scenario.
The following costs from the VY/TLG estimate were adjusted and added to the vendor estimates as part of the normalization process:
1. ENVY costs associated with spent fuel management due to the DOE contract breach.
2. Owner responsibility costs that were outside the vendor contractual scope of work.
3. Increase in the on-site Project Management staff during the decontamination and dismantlement period. The increase in staff is required to provide oversight of the decommissioning
general contractor activities. The increase in staff reflects additional resources for: Project Management, Project Coordinators, Industrial Safety, Materials Procurement & Contracts, Licensing,
Environmental Compliance, Work Management, Radioactive Waste, Radiation Protection, Communications, External Affairs, and Administration.
4. Increase in the off-site Project Management Organization (PMO) staff during the decontamination and dismantlement period. The increase in staff is required to provide corporate level
oversight during this phase of the decommissioning period.
6. Security staff required to support decommissioning general contractor activities during the
decontamination and dismantlement period. Accelerating the major decommissioning activities
requires additional security staff to support security inspections of vendor equipment and waste
disposal transport vehicles.
7. NRC inspection fees associated with decontamination and dismantlement work. Using
experience gained during the Maine Yankee, Connecticut Yankee, and Yankee Rowe decommissioning projects, additional NRC inspections and oversight activities will be performed during
the decontamination and dismantlement work.
8. ENVY non-security and security staff were added to maintain the ISFSI following completion
of the building decontamination and dismantlement work.
9. Project financing costs were added to the vendor estimates.
10. Project contingency was revised to reflect the structure of the estimates.
11. Corporate Adininistrative & General allocations were added based on the staffing levels of
ENVY personnel that were added to the vendor estimates.
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8.3 Cost Estimate Results
The following table sumnmarizes the four cost estimates that have been performed for the
VYNPS site.
Prmp Deo

License
Termination Cost
for Prompt Start
January 2015)
Total Cost to
ENVY (License
Termination,
Spent Fuel, Site
Restoration)
Duration
of
License
Terminai
Werin-ination

(excluding SFN)
Year D&D
Complete
All Site \Xork
Complete

msinn

-Jauar

201

Str

SAF

edr3

EV/L

Vedr

Vedr

$833,690*

$627,177*

$842,492*

na

$1,529,779

$1,321,603

$1,597,016

$1,242,712

9 years

8.5 years

13.1 years

7 years

2024

2024

2028

2073

2052
I

2052
I

2052
I

2075
I

All costs in thousands of dollars (2014).
* Vendor estimates do not include any profit margin and would be subject to an adjustment duling bidding
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9 Funding Strategy for SAFSTOR
9.1 NRC Regulatory Requirements for License Termination
Under NRC regulations (10 CFR § 50.75), a licensee must provide reasonable assurance that
funds Will be available (or "financial assurance") for decommissioning (i.e., license termination)
costs. The regulations also describe the acceptable methods a licensee can use to demonstrate
financial assurance. Most licensees do this by funding a nuclear deconmmlissioning trust (NDT).
The NRC methodology limits the projected growth rate of the funds in the NDT to 2% per year
(real, not nominal).
ENVY uses an NDT for the purpose of demonstrating financial assurance. The trust was
transferred with the liability as part of the sale transaction when ENVTY acquired the plant. The
trustee is The Bank of New York Mellon. The trust had a balance of approximately $653 million as of the end of August 2014. This excludes a $40 million guarantee from Entergy Corporation that was provided before the NRC granted license renewal. It also excludes the Site
Restoration Trust that Entergy created and to date has funded with $10 million as part of the
Settlement Agreement.
The last financial assurance filing that EVY made was for 1/1/14 and showed an "NRC minimum" amount of approximately $624 million for a shutdown at the end of 2014. Using the
methodology Entergy has used for financial assurance filings with the NRC (and wvhich the NRC
has accepted on previous occasions), the 10 CFR § 50.75 funding requirement for the SAFSTOR
scenario that ENVY will file with the PSDAR is approximately $427 million (refer to Appendix I
for calculation). For thfe purposes of meeting that funding requirement, the NDT is overfunded
by approximately $200 million.

9.2 NRC Regulatory Requirements for Spent Fuel Management
Under separate NRC regulations (10 CFR § 50.54(bb)), a licensee must provide a program by
which the licensee intends to manage and provide funding for spent fuel management, but the
regulations do not require licensees to demonstrate "financial assurance" using the accepted
methods specified in 10 CFR § 50.75. In practice, this means that a licensee has more flexibility
in the kinds of products or assurances it uses in its spent fuel management funding plan. For
example, licensees are permitted to commingle their license termination and spent fuel management funds in their NDTs and have routinely been allowed to cite the projected difference
between license termination costs and the NDT balance as a source of spent fuel management
funding, even though an NRC exemption is required (and yet to be obtained by the licensee) to
withdraw money from the NDT for the purpose of spent fuel management. ENVY considers its NDT to be commingled and will continue to cite excess funds in the NDT as a funding
source for spent fuel management as it has in previous filings. In addition, in a previous spent
fuel management plan filed by ENVY, ENVY cited overfunding of its commingled NDT combined with a commitment on the part of the licensee to obtain additional funding in 2026. This
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was preliminarily accepted by the NRC without having an explicit credit facility or parent guarantee in place.
The bulk of a licensee's spent fuel management costs after shutdown result from the DOE's
breach of its contract to pick up spent nuclear fuel, wlhich requires the licensee to incur the costs
of storing the fuel until DOE removes it. ENVY is incurring such costs and has prevailed in
litigation with the Federal Government for recovery of damages. The NRC does not, however,
allow licensees to cite expected recoveries from the Federal Government associated with DOE's
breach as a funding source for spent fuel management costs.
The SAFSTOR scenario cost estimate that will be filed with the PSDAR shows $368 million in
SFM costs. Using the same methodology as the previous section, the funding requirement for
these costs is approximately $307 million (refer to Appendix I for calculation using LT&SFM
- -T). ENVY expects to cite the more than $200 million of overfunding discussed in Section
9.2 in combination with additional mechanisms to demonstrate an acceptable plan under NRC
regulations (10 CFR § 50.54(bb).

9.3 Likely NRC Filings Associated with NRC Funding
ENVY expects to file a PSDAR and Site Specific DCE for a SAFSTOR scenario approximately
60 days after this report is transmitted to the State of Vermont. After a 90 day waiting period
following submission of the PSDAR, presuming that the NRC does not find the PSDAR and
DCE deficient, ENVY will have access to the remaining approximately 9 7 % of the NDT to
reimburse License Termination spending, but not to reimburse spent fuel management spending (3% of the NRC generic decommissioning funding amount specified in 10 CFR Part 50.75 is
available now for decommissioning planning).
Following the PSDAR and DCE submittal, ENVY expects to make a Financial Assurance filing
per 10 CFR § 50.82(a)(8), which will reflect the funding status referenced above.
Following the Financial Assurance filing, ENVY expects to submit a request for a Commingled
Funds exemption to use NDT funds for spent fuel management, as referenced above. Separately, ENVY also expects to submit an updated Spent Fuel Management Plan, which will address
how ENVY will fund the gap without including expected litigation proceeds from the Federal
Government associated with DOE's breach for not taking SNF from the \TYNPS site.

9.4 Options for Addressing the Funding Gap
ENVY could commit to obtain funding on the order of $100 million at a future point when
the funding is required. This is consistent with previous filings by ENVY under 10 CFR §
50.54(bb). If the commingled funds exemption were granted on this basis, ENVY would expect
to use future spent fuel litigation recoveries as the source of the future funding.
Another option to address the funding gap would depend upon an Entergy Corporation guarantee. ENVY currently relies on a $40 million guarantee from Entergy Corporation as part of its
decommissioning financial assurance demonstration. This guarantee will not be cited or relied
upon in the decommissioning Financial Assurance filing under 10 CFR § 50.82(a)(8) and for that
reason, NRC regulations permit Entergy Corporation to cancel it after the filing. In order to
address the funding gap created by spent fuel management costs, ENVY could solicit Entergy
Corporation to maintain this guarantee and increase it to a sufficient level to meet the gap and
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to satisfy 10 CFR 50.82(a)(8)(vii)(C)'s requirement to have a "plan to obtain additional funds
to cover the cost [to manage spent fuel]". If the exemption were granted on this basis, ENVY
would expect to use future spent fuel litigation recoveries as the source of funding to replace the
Entergy Corporation guarantee.
The SAFSTOR costs estimate contains approximately $368 million in costs categorized as spent
fuel management costs. Of these costs, approximately $140 million are associated with the
construction of the second ISFSI pad and the purchase and loading of casks for the dry storage
of fuel on the existing and second ISFSI pads. As this set of costs can be reasonably segregated
from other costs and are reasonably certain to be recovered from the Federal Government,
ENVY may elect to finance some or all of these costs through a credit facility. This facility will
likely require some level of credit enhancement or guarantee from Entergy Corporation, which
has yet to be obtained. In this case, ENVY would be requesting the commingled funds exemption with the condition that the costs for the ISFSI construction or the purchase and loading of
casks onto the ISFSIs will not be funded from the NDT, but instead will be funded from the
credit facility. If the exemption were granted on this basis, ENVY would expect to use future
spent fuel litigation recoveries to repay the credit facility and after the credit facility was completely repaid, it would be cancelled and the Entergy Corporation credit enhancement or guarantee would be released.
ENVY could obtain funding from either a third party (with Entergy Corporation guarantees)
or from Entergy Corporation directly and to place that funding in a provisional trust associated with the NDT to meet the gap. If the exemption were granted on this basis, ENVY would
expect to use future litigation recoveries as the source of funding to fund a separate Provisional
Trust that would replace the first, thereby releasing the funds back to the third party or Entergy
Corporation.

9.5 Expected Recovery of Damages from the Federal Government Associated with Spent Fuel Management
Of the approximately $368 million in costs categorized as spent fuel management costs, ENVY
estimates that it may seek to recover the vast majority from the Federal Government. For
purposes of this illustration, the figure of $275 million will be used with an assumed recovery
rate of 90% with a three-year lag. These are reasonable assumptions, given that ENVY was able
to recover approximately 86%"o of the damages clained in the initial round of DOE litigation
(recovered $40.7 million of $47.4 million claimed, which included over $5.6 million in Clean Energy Development Fund payments found not to be recoverable and the balance of which is not
included in the future SFM costs that ENV"Y estimates it may seek to recover) and that many of
the legal issues that may arise in future litigation will have already have been litigated and resolved
during the first round of litigation.
Assuming this litigation recovery pattern, the 2% real growth rate provided by the NRC and a
start date of 2068 for dismantling and decontamination (i.e. the SAFSTOR case), there would be
an excess of on the order of $300 million in 2076, implying an earlier start date to dismantling
and decontamination is viable (refer to Appendix I for calculation).
Under the December 23, 2013 Settlement Agreement with Vermont, any funds from the NDT
that are used for spent fuel management and that are recovered from the Federal Government
will be retained by ENVY to meet its decommissioning, spent fuel management, site restoration, and other liabilities. With that requirement and based on the above assumptions regarding
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recoveries from DOE, the 2% real growth rate provided by the NRC and a start date of 2053 for
dismantling and decontamination (i.e. the year after DOE is assumed to remove the last of the
SNF), there would be an excess on the order of $200 million in 2060, indicating that a start date
to commence major decommissioning activities before 2053 may be realistic (refer to Appendix I
for calculation).
In the calculation above, the 2053 comrmnencement date for major decommissioning activities
is selected because of the assumption (based on DOE pronouncements) that the DOE will
complete picking up SNF from the VYNPS site in 2052. The removal of all spent nuclear fuel
makes the performance of major decommissioning activities substantially less complicated and
materially reduces overall security issues on the site. For that reason, a simple adjustmnent to the
TLG estimate is not advisable for a scenario that assumes that dismantling and decontamination begin while fuel remains on the site. Accordingly, the financial feasibility of start dates for
major decommissioning activities before 2053 is not presented here. The three cost estimates for
immediate DECON, which assume completion of major decommissioning activities with fuel
on the site (but do not account for the added complexity of having fuel movement campaigns
in parallel with dismantling and decontamination work) are more appropriate estimates for this
purpose.
Please note that "approximate" and "on the order of" have been used to describe the amounts
in this section. Appendix I provides a set of detailed calculations based on a specific set of assumptions, and which provides a precise set of outputs. Since these calculations are based on
inputs such as the balance of the NDT, which typically changes daily, fluctuations in the precise
outputs at different points in time are expected.
Given all of these considerations, if all the spent fuel were removed from the site by the 2040s, it
is possible, and perhaps even likely, that major decommissioning activities could start at that time.
If, however, dismantling and decontamination must occur with fuel on the site, such costs would
be higher, and the start date for major deconmmissioning activities will most likely be later.

9.6 Early Start of Decontamination and Dismantlement Phase
Consistent with the settlement agreement between ENVY and State of Vermont agencies,
ENVY agreed to initiate the actual decontamination and dismantlement process when it was
determined that there were adequate funds in the NDT. The numerous variables which must
be taken into consideration (costs, interest rate/fund growth, NRC rulings, etc.) result in a wide
range of outcomes as it relates to when the decontamination and dismantlement phase and site
restoration will be complete. Appendix I further describes how the variables affect the potential
start of the D&D and site restoration.
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Funding Strategy Financial Scenarios
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SETTLEMENT AGREEMENT
This Settlement Agreement ("Agreement") is entered into by and between Entergy Nuclear Vermont
Yankee, LLC ("EVY"), Entergy Nuclear Operations, Inc. ("ENO," and together with EVY, "Entergy
VY"), the Vermont Public Service Department ("PSD"), the Vermont Agency of Natural Resources
("ANR"), and the Vermont Department of Health ("VDH") (collectively, "the Parties").
The Vermont Yankee Nuclear Power Station ("VY Station") is a nuclear power plant
A.
located in Vernon, Vermont, that is owned by EVY and operated by ENO.
Entergy VY operated the VY Station until March 21, 2012, pursuant to a license from
B.
the Nuclear Regulatory Commission ("NRC") and a Certificate of Public Good ("CPG") from the
Vermont Public Service Board ("Board"). Before the expiration of those approvals, the NRC renewed
the license of Entergy VY for a further 20-year term, and EVY and ENO petitioned the Board for a
new CPG for a further 20-year term. The Parties disagree whether EVY had authority from the State
of Vermont to operate the VY Station after March 21, 2012. The Parties also disagree about much of
the evidence presented to the Board in connection with Entergy VY's petition for a further 20-year
term, including, among other things, the degree, extent, and duration of economic dislocation that
residents of Vermont would experience as a result of the shutdown of the VY Station.
Until August 27, 2013, Entergy VY was seeking from the Board a CPG that would
C.
permit Entergy VY to operate the VY Station through 2032. On August 27, 2013, Entergy VY
announced that it will cease operating the VY Station at the end of the current operating cycle. On
August 27, 2013, Entergy VY filed a Second Amended Petition with the Board, seeking a CPG from
the Board to continue operations to generate electricity only through December 31, 2014. On
September 23, 2013, ENO formally notified the NRC that the VY Station would permanently cease
power operations effective at the end of the current operating cycle, which is expected to be no later
than December 31, 2014.
Entergy VY and the State of Vermont ("State") are engaged in and/or contemplating
D.
other actual and potential litigation relating to the VY Station, including: (1) potential petitions for
review by the United States Supreme Court of the August 14, 2013, decision of the United States Court
of Appeals for the Second Circuit in Entergy v. Shumlin (2d Cir. Docket Nos. 12-707 and 12-791); (2)
Entergy VY's motion for attorneys' fees in Entergy v. Shumlin (D. Vt. Docket No. 1:1 1-cv-99); (3)
Public Service Board Docket No. 7600; (4) potential petitions for review of the December 10, 2013,
decision of the United States Court of Appeals for the Second Circuit in Entergy VY's challenge to
Vermont's generation tax enacted in 2012 (2d Cir. Docket No. 12-4659); and (5) Entergy VY's appeal
to the Supreme Court of Vermont from the Board's decisions in Public Service Board Docket No.
7440 (Sup. Ct. Vt. Docket-No. 2013-043). In accordance with this Agreement, Entergy VY and the
State of Vermont (through its appropriate agencies and departments) are entering into other agreements
and/or filing pleadings that will resolve the claims between the Parties in items (1) - (5) above, with
each Party to bear its own costs, including attorneys' fees, with the exception of any fees or costs that
are covered by statutory bill-back or other state billing authority.
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E.
It is in the best interests of Entergy VY and the State that post-operation matters
concerning the VY Station be addressed as constructively and transparently as possible, and be guided
by the following principles: (1) the VY Station should be permitted to operate through the end of the
current operating cycle to allow a reasonable transition and adjustment period for plant employees and
other affected stakeholders; (2) to facilitate the decommissioning and overall closure of the VY
Station, spent nuclear fuel ("SNF") should be moved from the spent fuel pool to dry cask storage in a
timely manner; (3) to facilitate the prompt economic redevelopment of the VY Station site, the
decommissioning process should occur without unreasonable delay, as soon as there are sufficient
funds in the Nuclear Decommissioning Trust ("NDT") for the VY Station; (4) it is in the best interests
of the State for the VY Station site to be available for prompt economic redevelopment through the
expeditious progress and completion of decommissioning and, as provided for in prior agreements, site
restoration; and (5) a specific fund should be established related to Entergy VY's site restoration
obligations in connection with the VY Station as agreed to herein.
In consideration of all of the foregoing, the obligations hereafter set forth and other good and valuable
consideration, the receipt and sufficiency of which are hereby acknowledged, the Parties agree as
follows.
1.

On or before December 31, 2014, Entergy VY shall cease all nuclear power generating
operations at the VY Station, except for the operation of emergency back-up generators as
needed, including periodic testing of same. Notwithstanding the foregoing, in the event the
current operating cycle is affected by unexpected operational events that are beyond Entergy
VY's reasonable control (whether external to the plant or otherwise), Entergy VY may seek
permission to operate the VY Station for a limited period of time after December 31, 2014.
Entergy VY will not operate the VY Station beyond December 31, 2014, unless: (1) PSD
supports Entergy VY's request to extend operation, and (2) Entergy VY seeks and obtains
approval from both the NRC and the Board by December 31, 2014, for such limited continued.
operation. It shall not be sufficient that Entergy VY commenced the steps needed to obtain
NRC and Board approval before December 31, 2014; Entergy shall not operate in 2015 unless,
during 2014, it receives every approval necessary for those limited operations. Entergy VY
assumes the risk that either the NRC or the Board or both may not approve Entergy VY's
request in 2014. In the event that Entergy VY obtains the Board and NRC approvals to operate
beyond December 31, 2014, under no circumstance, including pursuant to 3 V.S.A. § 814(b),
shall Entergy VY refuel or in any way supplement or extend the normal life of the fuel at the
VY Station for the current operating cycle, or conduct nuclear power generating operations at
the VY Station after February 28, 2015.

2.

Entergy VY and PSD shall jointly recommend to and shall support before the Board the
issuance of CPG(s) effective as of March 21, 2012, for: (1) operation of the VY Station through
December 31, 2014, and (2) storage of SNF derived from such operation, as requested by the
second amended petition filed by Entergy VY in Board Docket No. 7862 on August 27, 2013.
Entergy VY and PSD will submit a Memorandum of Understanding ("MOU") to the Board, in
the form attached as Exhibit A, in connection with those filings.
In the event that by March 31, 2014, the Board has not granted Entergy VY a CPG that:
(i) approves operation of the VY Station until December 31, 2014, and the storage of SNF
derived from such operation; and (ii) approves the Parties' jointly filed MOU substantially in
its entirety and contains conditions that do not materially alter, add to, or reject what is
2
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provided for by the MOU, each Party agrees that this Agreement may terminate, if such Party
so determines in its sole discretion and provides written notice within ten (10) days of Board
issuance of its order, whereupon each Party shall be placed in the position that it occupied
before entering into this Agreement, except that the obligations of paragraph 3(a) through (c)
and the actions taken thereunder are final and shall not be affected by any termination.
3.

Contemporaneous with this Agreement and subject to the provision for costs and fees in
paragraph 24 of this Agreement, Entergy VY and the State or the PSD shall take the following
steps or refrain from taking the steps noted (as appropriate) with respect to the litigation
described below, which they are engaged in and/or contemplating:
a.

Entergy VY and the State shall not file petitions for writs of certiorarifor review by the
United States Supreme Court of the August 14, 2013, decision of the United States
Court of Appeals for the Second Circuit in Entergy v. Shumlin (2d Cir. Docket Nos. 12707 and 12-791);

b.

Entergy VY shall move to dismiss, with prejudice, its claim for attorneys' fees in
Entergy v. Shumlin (D. Vt. Docket No. 1: 11 -cv-99);

c.

Entergy VY shall not file petitions for rehearing or writ of certiorarifor review by the
United States Supreme Court of the December 10, 2013, decision of the United States
Court of Appeals for the Second Circuit (2d Cir. Docket No. 12-4659) in connection
with the generation tax, and shall not challenge the generating tax at issue in that case in
any other proceeding or tribunal; and

d.

Within thirty (30) days of this Agreement or receipt, as appropriate, Entergy VY shall
pay all outstanding and all properly submitted future bill-back invoices issued by the
State.

Upon the Board's issuance of a CPG as described in paragraph 2:
e.

Entergy VY shall withdraw its appeal to the Supreme Court of Vermont from the
Board's decisions in Public Service Board Docket No. 7440 (Sup. Ct. Vt. Docket No.
2013-043); and

f.

Entergy VY and PSD shall jointly recommend that the Board close Docket 7600.

4.

Entergy VY shall conduct all activities in Vermont, including at the VY Station site, in
accordance with federal and state laws, including VDH's Radiological Health Rule.

5.

Entergy VY shall operate the VY Station in accordance with its existing National Pollutant
Discharge Elimination System ("NPDES") permit. Entergy VY and ANR agree to continue to
pursue issues related to Entergy VY's thermal discharge through ANR's NPDES permitting
process, in accordance with state and federal law.

6.

By December 31, 2014, Entergy VY shall complete and shall provide to PSD, ANR, and VDH
a site assessment study of the costs and tasks of radiological decommissioning, SNF
management, and site restoration of the VY Station. One scenario evaluated in that site
assessment study shall be proceeding to prompt decontamination and dismantling (DECON),
3
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rather than putting the VY Station into a storage and monitoring phase prior to decontamination
and dismantling (SAFSTOR), as those terms are defined by the NRC. The site assessment
study shall include, without limitation, an analysis of steps required to move all SNF to dry fuel
storage and to close the spent fuel pool. The site assessment study also shall include, without
limitation, a full assessment of non-radiological conditions at the VY Station site. In
connection with the site assessment study, Entergy VY shall conduct a good faith search for,
and provide to, ANR and VDH copies of all commercial general liability insurance policies in
its possession, along with all pollution legal liability policies and all other insurance policies in
its possession that may provide coverage for investigation and cleanup of releases of pollutants
at or from the VY Station site from the date construction of the VY Station began, to the
present. Once the site assessment study is completed, and before any submission to the NRC of
the site assessment study, any site-specific estimate, or any Post-Shutdown Decommissioning
Activities Report ("PSDAR"), Entergy VY shall review the results of the study with PSD,
ANR, and VDH, and shall consider any comments provided by those parties for inclusion in
the PSDAR that Entergy VY, as the NRC licensee, is responsible for submitting to the NRC,
without limitation of the State's rights to otherwise comment or participate in the NRC process.
Entergy VY shall file its PSDAR for the VY Station with the NRC no sooner than sixty (60)
days after completing the site assessment study described in this paragraph. Any PSDAR
Entergy VY submits for the VY Station will include this Agreement and reflect Entergy VY's
commitments to the State in that report.
7.

Entergy VY shall make appropriate filings with the NRC to obtain authority to begin
radi0logical decommissioning within one hundred twenty (120) days after it has made a
reasonable determination that the funds in the NDT are adequate to complete decommissioning
and remaining SNF management activities that the federal government has not yet agreed (or
been ordered) to reimburse. Once Entergy VY receives either NRC approval of, or nonopposition to, its filings, Entergy VY shall promptly commence, pursue, and complete as soon
as reasonably possible radiological decontamination and dismantling activities. Entergy VY
shall provide to the PSD such additional explanatory or supporting information as the PSD
reasonably may request relating to its evaluation of the adequacy of the NDT.

8.

As used in this Agreement, the period of "site restoration" applies only to the period of time
after radiological decommissioning has been completed to the satisfaction of the NRC. EVY
expressly acknowledges the State's jurisdiction over site restoration. Following completion of
the site assessment study specified in paragraph 6, EVY, PSD, ANR, and VDH shall work in
good faith to determine in a timely and cost-effective manner overall site restoration standards
necessary to support use of the property without limitation (excepting any independent spent
fuel storage installation ("ISFSI") and any perimeter related to it), including that EVY shall not
employ rubblization at the VY Station site (i.e., demolition of an above-grade decontaminated
concrete structure into rubble that is buried on site) and addressing removal of structures and
radiological exposure levels. Nothing in this Agreement is intended to limit the authority of
state agencies to require standards for site restoration commensurate with the standards most
protective to the environment as employed at similar sites nationwide or required by law.

9.

EVY shall commence site restoration in accordance with the overall site restoration standards
established pursuant to paragraph 8 promptly after completing radiological decommissioning.
The standards and timing for site restoration may be adjusted by agreement of EVY, PSD,
ANR, and/or VDH if the property or any sub-unit of the property is to be used solely for
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industrial, commercial, or other similar uses that do not require immediate or full completion of
"site restoration" to accommodate such use of the property.
10.

Upon the Board's issuance of a CPG as described in paragraph 2, EVY shall establish a
separate trust fund specifically and solely dedicated to funding site restoration at the VY
Station ("Site Restoration Fund"), as described in paragraphs 8 and 9. EVY shall designate the
State of Vermont as a material beneficiary to the Site Restoration Fund until site restoration is
completed in accordance with the overall site restoration standards established pursuant to
paragraph 8, and shall provide to the State within sixty (60) days of the Board's issuance of a
CPG draft trust terms and provisions. Within thirty (30) days of receipt of the draft trust terms
and provisions, the State shall provide comments to EVY regarding the same, which EVY shall
accept and incorporate so long as commercially reasonable. Provided that the Board issues the
CPG as described in paragraph 2, EVY will make initial deposits, in the form of cash or other
equivalent financial instrument (including a secured note ) in a form acceptable to the PSD
(which approval shall not be unreasonably withheld) and the Board, into the Site Restoration
Fund as follows:
a) $10 million within thirty (30) days of the Board's issuance of a CPG as described in
paragraph 2;
b) $5 million by December 31, 2015;
c) $5 million by December 31, 2016;
d) $5 million by December 31, 2017.
Those initial deposits into the Site Restoration Fund shall not be drawn from the NDT or affect
any financial assurance or guarantee in existence with respect to the VY Station as of the date
of this Agreement. EVY shall also provide financial assurance, in the form of a parent
guarantee from Entergy Corporation in the amount of $20 million for the Site Restoration
Fund, provided, however, that such $20 million guarantee shall be established only after the
existing parent guarantee from Entergy Corporation, dated January 26, 2010, and related to
paragraph 13 of the Memorandum of Understanding in Docket No. 6545 is terminated. The
$20 million parent guarantee can be eliminated if the balance in the Site Restoration Fund
exceeds $60 million (either as a result of additional deposits or fund performance).

11.

Except as otherwise provided in this Agreement, the Parties reserve all rights regarding further
proceedings related to the VY Station, including without limitation its decommissioning and
the proper use of the NDT and to seek or contest expenditures from that fund with the NRC and
in any other appropriate forum. No Party's exercise of such rights shall affect the terms of this
Agreement or release or reduce the obligations of the Parties hereunder. Notwithstanding the
foregoing:
(a) In the event that funds from the NDT are expended for SNF management activities,
Entergy VY shall diligently pursue all available reimbursement of such expenses,
including from the federal government, and Entergy VY shall deposit all such
proceeds into either: (i) the NDT, or (ii) a separate trust (if allowed under existing
federal and state law, and other agreements), provided that the funds in any such
trust are: (1) dedicated to meeting the liabilities of EVY, including
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decommissioning, SNF management, and site restoration activities at the VY
Station; (2) considered original transferred trust funds (not as new contributions
from Entergy VY) subject to calculation and distribution of any Excess Funds under
paragraph 3 of the Memorandum of Understanding in Docket No. 6545, as amended
by the Board's Orders in that docket; and (3) considered part of the NDT for
purposes of determining whether "the funds in the NDT are adequate" as required
by paragraph 7 of this Agreement, and included in EVY's submission to the NRC
and considered part of sufficient funds under 10 C.F.R. Part 50 for purposes of
commencing decommissioning. Any such separate trust shall be in a form that is
commercially consistent with trusts of that type, provided that Entergy VY shall
provide the trust document(s) to the PSD at least sixty (60) days before the trust is
formed and shall provide notice to the PSD at least sixty (60) days before any
material change is made to the trust document(s) so that the State will have the
opportunity to pursue any legal remedies available to it to redress any concerns it
may have with the trust formation or amendment document(s) if such concerns
cannot be resolved through mutual agreement of the parties.
(b) Entergy VY shall not seek reimbursement from the NDT or Department of Energy
("DOE") of any amount relating to: (i) the five (5) annual economic development
payments of $2 million each (for a total of $10 million) identified in paragraph 17
below; or (ii) the released escrow funds (approximately $5.2 million) identified in
paragraph 14 below.
(c) Entergy VY shall not seek reimbursement from the NDT or DOE for deposits to the
Site Restoration Fund. Consistent with prior agreements and orders regarding
proper use of the NDT and distributions of any excess funds in the NDT, including
paragraph 3 of the Memorandum of Understanding in Docket No. 6545 as amended
by the Board's orders in that docket, after site restoration activities have been
completed in accordance with the overall site restoration standards established
pursuant to paragraph 8, any remaining funds in the Site Restoration Fund shall be
released to EVY or its designee.
12.

Entergy VY shall apply to the NRC for every approval needed to release portions of the VY
Station site for other use after Entergy VY determines in good faith that such portions
reasonably could be made available for such use, and shall diligently pursue such applications
to completion, provided, however, that Entergy VY shall not be required to submit such
applications for parcels smaller than ten acres nor more frequently than once every five years.
Entergy VY shall not wait until completion of radiological decommissioning to apply to the
NRC to make appropriate portions of the site available for reuse.

13.

EVY or its affiliate owns the property on which the VY Station is located ("VY Property").
EVY for itself or on behalf of its affiliate shall grant the State (through its designated agency or
department) a right of first refusal to purchase the VY Property, and if the owner of the VY
Property offers less than all of the VY Property for sale at any one time, the right of first refusal
shall apply to each portion from time to time, as they are so offered. The price payable by the
State shall be fair market value as determined by an independent appraisal performed by a
mutually agreed upon MAI appraiser at the time the right of first refusal is exercised. If the
parties are unable to agree on an appraiser within 60 days, each party shall select an
6
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independent appraiser, who in turn will select a third independent appraiser to conduct the
valuation. The State's right of first refusal as to each offered portion of the VY Property must
be exercised by July 1 of the year following EVY's notice to the State that the VY Property or
a portion thereof is available for sale. The State and the owner of the VY Property shall enter
into any separate documents or instruments necessary to effectuate this right of first refusal and
the intent of this provision.
14.

EVY has made quarterly payments related to the Clean Energy Development Fund ("CEDF")
into an escrow account since March 21, 2012. In consideration of all provisions of this
Agreement, EVY shall make no future payments into that escrow account and make no further
payments into the CEDF, with the exception that all amounts held in the escrow account
(approximately $5.2 million at the time of execution of this Agreement) shall be paid to the
CEDF within thirty (30) days of the Board's issuance of a CPG as described in paragraph 2,
with at least fifty percent (50%) of those amounts to be used in accordance with CEDF criteria
for clean energy development activities in or for the benefit of Windham County, Vermont.
EVY shall not seek or accept funds from the NDT relating to those escrowed funds.

15.

During the period of continued operation of the VY Station for nuclear power generating
activities pursuant to paragraph 1 above, EVY shall timely pay all taxes and other monies owed
to the State, the Town of Vernon, and any other political subdivision of the State, including the
generation tax. Entergy VY specifically reserves its rights to challenge the imposition of, or
the amount of, any tax, fee, or other payment not already in effect as of the date of this
Agreement which is sought to be imposed on it by the State or any political subdivision thereof,
including the right to seek an injunction or other relief in connection with such challenge.

16.

In consideration of all provisions of this Agreement, including dismissal of litigation described
above, for calendar year 2015 EVY shall make a one-time payment of $5 million on or before
April 25, 2015, to the State of Vermont Department of Taxes. Such payment shall not satisfy
any obligation(s) EVY may have now or in the future for: amounts owed to any city or town,
including, without limitation, the Town of Vernon or the Town of Brattleboro; EVY's
obligation to make in January 2015 the fourth quarterly payment of the generation tax owed for
calendar year 2014 operations and, in the event that it generates electricity subsequent to 2014,
EVY's obligation to pay the generation tax with respect to such subsequent quarters; or EVY's
obligations to pay state income, withholding, and sales and use taxes. If a Vermont law is
enacted subsequent to execution of this Agreement that imposes on EVY a state property tax or
obligation to make payments in lieu of state property tax related to the VY Station effective in
calendar year 2015, the $5 million payment required under this paragraph for calendar year
2015 shall be an offset against any such amount owed in calendar year 2015.

17.

For each of the next five years -- 2014, 2015, 2016, 2017, and 2018 -- EVY shall make a
payment to the State of Vermont on or before April 1 of each year in the amount of $2 million
to promote economic development in Windham County, Vermont. EVY shall not seek or
accept reimbursement from the NDT for any of these payments. Payments pursuant to this
paragraph shall be sent to the attention of the Secretary of Commerce and Community
Development, Agency of Commerce and Community Development Central Office, 1 National
Life Drive #6, Montpelier, Vermont 05620.

18.

The introductory paragraphs contained in this Agreement express the intentions of the Parties
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with respect to the VY Station. The binding obligations of the Parties pursuant to this
Agreement are set forth in paragraphs 1 through 33. Except as expressly stated in this
Agreement, the Parties retain all authority and reserve all rights to take any actions authorized
by law. Other than the obligations specifically and expressly undertaken in this Agreement, the
Parties reserve and retain all rights, including without limitation Entergy VY's reservation of
the right to challenge any requirement or obligation imposed by state law on the ground that
such law is preempted by applicable federal law or is otherwise invalid, and the State's
reservation of its rights to participate in NRC proceedings and to dispute Entergy VY's use(s)
of the NDT.
19.

Nothing in this Agreement shall be interpreted as prohibiting or restricting Entergy VY from
complying with any requirements or orders of the NRC, or any obligation under its NRC
license. To the extent that Entergy VY would be required to obtain approval from the NRC in
order to fulfill any obligation under this Agreement, Entergy VY shall pursue such NRC
approvals diligently and in good faith, and shall advance each related request by a date
reasonably expected to be necessary to meet its obligations under this Agreement.

20.

Nothing in this Agreement shall affect, restrict, or limit the jurisdiction or regulatory authority
of any state or federal agencies over Entergy VY or the VY Station site.

21.

The Parties have made compromises on specific issues to reach this Agreement. This
Agreement, and all orders approving and implementing provisions of this Agreement shall not
be construed by any Party or tribunal as having precedential impact on any future proceedings
involving the Parties, except in a proceeding to enforce the terms of this Agreement.

22.

Except as expressly stated in this Agreement, all other agreements, Board orders and MOUs
(collectively "Requirements") remain in full force and effect. Entergy VY shall operate and
conduct all other activities at the VY Station, including the operation of emergency generators,
in full compliance with all such Requirements, as required by state and federal law.

23.

The Parties shall negotiate in good faith the terms of necessary instruments to be filed with the
appropriate tribunals to embody the terms necessary to accomplish the goals of this Agreement.

24.

Each Party bears its own costs and fees in connection with the litigation and other proceedings
resolved by this Agreement, including any future litigation related to this Agreement or to the
continued operation, shutdown, decommissioning, or site restoration of the VY Station, with
the exception of any fees or costs covered by statutory bill-back authority incurred by any state
agency.

25.

Any notice given pursuant to this Agreement shall be in writing and delivered by: hand (with
mailed confirmation copy); receipted overnight delivery service; email (if acknowledged by a
reply email from the recipient identified in this Agreement); or mail, first class postage prepaid,
with receipted delivery, to the other Party at the address set forth below:
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If to PSD:
Commissioner
Vermont Public Service Department
112 State Street - Drawer 20
Montpelier, VT 05620
With a copy to:
Director for Public Advocacy
Vermont Public Service Department
112 State St.
Montpelier, VT 05620-2601
and a copy to:
Vermont Office of the Attorney General
109 State Street
Montpelier, VT 05609-1001
If to ANR:
Secretary
Vermont Agency of Natural Resources
1 National Life Drive, Davis 2
Montpelier, Vermont 05620-3901
With a copy to:
General Counsel
Vermont Agency of Natural Resources
1 National Life Drive, Davis 2
Montpelier, Vermont 05620-3901
and a copy to:
Vermont Office of the Attorney General
109 State Street
Montpelier, VT 05609-1001
If to VDH:
Commissioner
Vermont Department of Health
108 Cherry Street
Burlington, VT 05402
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With a copy to:
Senior Policy and Legal Advisor
Vermont Department of Health
108 Cherry Street
Burlington, VT 05402
and a copy to:
Vermont Office of the Attorney General
109 State Street
Montpelier, VT 05609-1001
If to Office of the Attorney General:
Vermont Office of the Attorney General
109 State Street
Montpelier, VT 05609-1001
If to Entergy VY:
Entergy Nuclear Vermont Yankee, LLC
Site Vice President
P.O. Box 250
320 Governor Hunt Rd
Vernon, VT 05354
With a copy to:
Entergy Nuclear Vermont Yankee, LLC
General Counsel
639 Loyola Avenue
New Orleans, LA 70113
26.

This Agreement shall be governed by and construed in accordance with the laws of the State of
Vermont and the courts of the State of Vermont shall be an available venue for enforcement of
any disputes arising under this Agreement. The Parties reserve all rights regarding other
possible venues. The Parties' obligations under this Agreement are to be applied and enforced
consistent with the plain meaning of the language used herein.

27.

Entergy VY, PSD, ANR, and VDH each enter into this Agreement freely and after opportunity
for and actual consultation with all desired counsel, legal and otherwise, of its choice.

28.

Entergy VY, PSD, ANR, and VDH shall reasonably and in good faith cooperate in connection
with this Agreement, including by providing executed versions of documents reasonably
requested in connection with carrying out the objectives of this Agreement.
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29.

Entergy VY, PSD, ANR, and VDH each represent that it possesses the power and authority to
execute, deliver and perform its obligations under this Agreement, which obligations are valid,
binding, and enforceable under this Agreement.

30.

This Agreement shall be binding on, and inure to the benefit of, the respective successors and
assigns of Entergy VY, PSD, ANR, and VDH and, in any event, shall continue to be binding
upon the Parties. Any Party may name a successor or assign its rights under this Agreement by
providing notice to and receiving consent from the other parties pursuant to paragraph 25 of
this Agreement, such consent not to be unreasonably withheld.

31.

This Agreement and any referenced Exhibits hereto constitute the entire agreement between the
Parties. This Agreement shall not be changed, modified or altered in any manner except by an
instrument in writing executed by the Parties.

32.

If any part of this Agreement is determined not to be valid, such provision shall be null and
void and the remainder of the Agreement shall continue in full force and effect.

33.

This Agreement is effective as of December 23, 2013.

IN WITNESS WHEREOF, the parties below enter into this Agreement as a sealed instrument.
Each person signing this Agreement represents and warrants that he or she has been duly authorized to
enter into this Agreement by the party on whose behalf it is indicated that the person is signing.
VERMONT PUBLIC SERVICE DEPARTMENT

By:

__________-____

Name:

CO/Is *tvrhvft
,
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77.Z-_

ba/

Title:
Date:

--

.4 f ,i
74c,-

_

VERMONT AGENCY OF NATURAL RESOURCES

By:
Name:
Title:

Date:

X
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AN.Cf

• .

e__
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VERMONT DEPARTMENT OF HEALTH

{A••---

By:

.

Name:

bqc
-

Title:
Date:

Z.
L J• k

_

_,._

,

__-__L3

______-

As to the terms of ¶¶ 3(a)-(c) and 16 only and otherwise as to form:
VERMONT OFFICE OF THE A -TORNEY GENERAL

By:

-_

;

/7

Name:

Ae_'••l
/e._
-

Title:
Date:

3

/,ý2

ENTERGY NUCLEAR VERMONT YANKEE, LLC

By:

/ JL
M-

Name:
Title:

\jp-

Date:

"b et•,

m1.
lb.
.- 4

rYe,,(

,

-.

3,

ENTERGY NUCLEAR OPERATIONS, INC.

By:

___

T.tcLeATh

Name:
Title:
Date:

___!41-

.-- r•S
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Zt2,

7.t"(
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As to the terns of¶ 10 only:
ENTERGY ('()RPORAlI(.)N
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Name:

Date: . . .
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As to the tenns of¶ 13 only:

By:
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This Spent Fuel Management Plan for the Vermont Yankee Nuclear Power Station ("VY"
or "Station") was initially prepared and filed with the Vermont Public Service Board (the
"Board") pursuant to the requirements of Chapter 157 of Title 10, Vermont Statutes
Annotated, and in particular 10 V.S.A. § 6522 (b)(3), as interpreted by the Board in its
Order and accompanying Certificate of Public Good ("CPG") issued on April 26, 2006, in
Docket No. 7082. Section 6522 (b)(3) requires that prior to the issuance of a certificate of
public good for a new spent-nuclear-fuel-storage facility, the Board shall find that Entergy
Nuclear Vermont Yankee, LLC, and Entergy Nuclear Operations, Inc. (collectively
referred to as "Entergy VY") "has developed and will implement a spent fuel management
plan that will facilitate the eventual removal of those wastes in an efficient manner."

The Spent Fuel Management Plan ("Plan") is a living document subject to revision in
accordance with the requirements of Chapter 157 as interpreted by the Board, changes in
federal regulation, as well as changing circumstances affecting the subject matter of the
Plan.

In submitting this report, Entergy VY notes that, notwithstanding the provisions of state
law being applied in this case, 10 V.S.A. § 6522, the NRC has "exclusive authority over
[commercial nuclear] plant construction and operation." The U.S. Supreme Court in
Pacific Gas & Electric Co. v. State Energy Resources Conservation and Development

Commission, 461 U.S. 190, 206-07 (1983) found that the NRC "was given exclusive
jurisdiction to license the transfer, delivery, receipt, acquisition, possession and use of
nuclear materials" and "[uipon these subjects no role was left for the states." "Under the
federal licensing scheme.., it is not the states but rather the NRC that is vested with
authority to decide under what conditions to license a [spent nuclear fuel] storage facility."
Skull Valley Band of Goshute Indians v. Nielson, 376 F.3d 1223, 1250 (2004), cert. denied,

546 U.S. 1060 (2005). By submitting this report, Entergy VY does not waive any rights
under federal law.
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1.0

GENERAL

1.1

Definitions
" 72.212 Report refers to the site-specific evaluation, required by 10 CFR §
72.212, that Entergy VY completed prior to operating the dry fuel storage
("DFS") system at the Station.
" CAB refers to the Containment Access Building at the Station.
" CFR refers to the Code of Federal Regulations.
" CPG means a "Certificate of Public Good" issued by the Vermont Public
Service Board.
" CTF refers to a cask-transfer facility.
" DOE refers to the U.S. Department of Energy.
" Full Core Offload refers to the operation of removing all fuel assemblies
from the reactor vessel. This could be required during the term of the
operating license if a major reactor vessel repair or certain other maintenance
were required. It will be required as an early step in the decommissioning
process. It will be Entergy VY's goal to sequence dry cask loading campaigns
such that Full Core Offload capability will be available during the license
renewal period. Full Core Offload capability will continue to require the use
of a temporary spare fuel rack.
" FSAR is an acronym for Final Safety Analysis Report. The FSAR for the
SNF dry storage system was prepared by Holtec per requirements specified in
10 CFR Part 72, and is a compilation of information and analyses to support
the NRC licensing review. The information provided in the FSAR includes a
general description of the design of the dry storage system, its operation, and
the supporting analyses for the demonstration of its performance under
various operating, hypothetical accident and extreme environmental accident
conditions, and its compliance with the regulatory requirements for the
assurance of the public health and safety.
" HOLTEC refers to Holtec International.

" HI-STAR refers to Holtec's system used to transport SNF off-site.
" HI-STORM Overpack or "Storage Overpack" means the cask that receives
and contains the sealed MPCs containing SNF. It provides the radiation
shielding, ventilation passages, missile protection and protection against
natural phenomena and accidents for the MPC. The HI-STORM overpack is
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approximately 200 tons in weight, 11 feet in diameter, and approximately 19
feet high.
HI-TRAC transfer cask or HI-TRAC means the transfer container used to
house the MPC during MPC fuel loading, unloading, drying, sealing and onsite transfer operations to a HI-STORM storage overpack or HI-STAR
storage/transportation overpack. The HI-TRAC shields the loaded MPC,
allowing loading operations to be performed while limiting radiation exposure
to personnel.
" Independent Spent Fuel Storage Installation ("ISFSI" or "Facility") means
a facility designed, constructed and licensed for the interim storage of SNF
and other radioactive materials associated with spent-fuel storage in
accordance with 10 CFR Part 72.
" Multi-Purpose Canister (or "MPC") means the sealed canister consisting of
a honeycombed fuel basket for SNF storage, contained in a cylindrical
canister shell.
" NEI is an acronym for the Nuclear Energy Institute.
" Non-mechanistic tip-over is a postulated cask tip-over event that is not based
on any previously observed causal event or mechanism, but which is assumed
in order to provide conservatism in risk assessments to prove that no fuel
damage will occur as a result of the tip-over.
" NRC is an acronym for the U.S. Nuclear Regulatory Commission.
" Reactor Building refers to the reactor building at the Station.
" Regulatory Guides (or "Reg. Guides") are guidance documents drafted by
NRC (and before the NRC, by the AEC) staff to provide guidance to licensees
on implementing specific parts of the NRC regulations, techniques used by
NRC staff in evaluating specific problems or technical issues.
" SNF is an acronym for Spent Nuclear Fuel.
" Station means the Vermont Yankee Nuclear Power Station.
1.2

General Facility Description
Use of the ISFSI or Facility involves several major areas at the Station owned by
Entergy Nuclear Vermont Yankee, LLC, in Vernon, Vermont: the Reactor
Building where the SNF is currently stored in the Station's spent-fuel pool; the
CAB, the ISFSI pad (to which the fuel will be transported for interim storage in a
Storage Overpack); and the transfer path between the CAB and the ISFSI pad.
The ISFSI pad is a highly-engineered structure which has been designed and
2
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constructed to support loaded Storage Overpacks (which weigh about 200 tons
each) and to ensure that no damage to the SNF occurs as a result of "nonmechanistic tip-over." The specific soil properties, soil depths, concrete
properties and pad thickness have been thoroughly evaluated; the results are
documented in the 72.212 Report and the ISFSI pad has been constructed to meet
these standards. See Tab 2. The transfer path between the CAB and the ISFSI
pad has been evaluated, and it has been determined that the existing roadway is
adequate to protect underground utilities.
1.3

Location
The ISFSI pad is located north of the Reactor Building, approximately 210 feet
west of the high water mark of the Connecticut River as shown on the Site Plan
attached as Tab 1 to this Plan. As agreed in paragraph 1 of the Memorandum of
Understanding between Entergy VY and the Vermont Department of Public
Service dated June 21, 2005 ("DFS MOU"), a line-of-sight barrier has been
constructed on the north and east sides of the ISFSI pad (See Tab 3).

1.4

Loading Campaigns
1.4.1

2008 Loading Campaign
During the summer of 2008, Entergy VY loaded 340 SNF assemblies into
five Holtec Storage Overpacks and placed them on the ISFSI pad such that
any one of the five casks can be retrieved without relocation of any of the
other casks, providing access to individual casks. The 2008 loading
campaign restored Full Core Offload capability.

1.4.2

2011 Loading Campaign
During the summer of 2011, Entergy VY loaded 272 SNF assemblies into
four Holtec Storage Overpacks and placed them on the ISFSI.

1.4.3

2012 Loading Campaign
During the summer of 2012, Entergy VY loaded 272 SNF assemblies into
four Holtec Storage Overpacks and placed them on the ISFSI. These four
Overpacks (# 10, # 11, # 12 and # 13) were placed south of the Overpacks
(#2, #3, #4 and #5) that were placed into storage on the ISFSI pad in an
earlier campaign.

1.5

Future Loading Campaigns
As of June 2014, there are 2627 SNF assemblies remaining in the spent-fuel pool,
configured so that high-decay-heat assemblies of SNF are surrounded by lowdecay-heat assemblies of SNF, as agreed in paragraph 9 of the DFS MOU. There
3
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are an additional 368 SNF assemblies in the Reactor Core.. The Planned Loading
Schedule details VY's plan to reduce the number of fuel rods stored in the Spent
Fuel Pool based on, among other factors, the normal cooling period for SNF after
it is unloaded from the Reactor Core and efficient work scheduling. The current
schedule for future loading campaigns is;
PLANNED LOADING SCHEDULE
Loading
Campaign
Years
2019

Number of
Casks to be
Processed
32

2020

13

SNF Assemblies
Discharged to
ISFSI Pad
2176
820*

*Includes one Damaged Fuel Container consisting of fuel debris
2.0

OPERATING PROCEDURES
2.1

Design and Operational Requirements
The Facility is sited, designed and operated in compliance with the applicable
NRC licensing requirements found at 10 CFR Part 72., Subparts E, F & G, NRC
Regulatory Guides and the FSAR for the SNF prepared by Holtec as well as the
DFS MOU, the design and/or operational requirements set forth by the Board in
its Order and CPG dated April 26, 2006, and such other requirements that were
set forth in applicable permits from the Vermont Agency of Natural Resources or
other governmental authority having jurisdiction over the Facility.

2.2

Facility Security
Security for the Facility is established and operated in compliance with the NRC
licensing requirements found at 10 CFR Part 72, Subpart H and Part 73, and other
applicable NRC Regulatory Guides.

2.3

Staffing
The operators of the Facility are trained in compliance with the training and
certification requirements found at 10 CFR Part 72, Subpart I.

4
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3.0

LONG TERM PLANNING FOR STORAGE OF SPENT NUCLEAR FUEL
3.1

Construction of Separate ISFSI Pad
The ISFSI described in Section 1.2 is an 8 x 5 array that was constructed to
support 36 Storage Overpacks. (NOTE: Four storage locations were to be unused
to allow retrievable of any casks should the need arise). At shutdown in late
2014, VY will need 58 total Storage Overpacks to store the 3879 SNF assemblies
that were generated during VY's lifetime. Hence, an additional ISFSI pad is
required. VY is in the process of submitting a CPG Request for a separate ISFSI
pad to be constructed as part of decommissioning activities. All necessary
regulatory approvals will be obtained prior to construction of this new ISFSI. The
SNF remaining in the spent-fuel pool will be transferred to one of the two ISFSI
pads and managed pursuant to the operating procedures outlined in Section 2.0
above, pending removal by the federal government. The DOE has not provided a
schedule to accept SNF that would realistically preclude the need for the new pad.
The specific location of the new ISFSI pad is being evaluated at this time and is
expected to be within close proximity of the existing ISFSI pad.

3.2

Station Shutdown; Amendment of Spent Fuel Management Plan
This Spent Fuel Management Plan is being amended to take into account the new
ISFSI referenced in Section 3.1 and other changed circumstances, including
updated information regarding the DOE's removal schedule for SNF from
Vermont Yankee. VY is evaluating multiple cask vendors (and casks) to identify
the most efficient means to address SNF storage. The current long range plan is
based on the DOE starting to accept spent fuel from VY in 2025 and be complete
by 2052. The amended Plan will also take into account the management of SNF
remaining in the spent-fuel pool pending transfer to dry casks.

3.3

License Renewal; Amendment of Spent Fuel Management Plan
Since VY will permanently shut down in late 2014, there is no need to amend the
Spent Fuel Management Plan for the obtained License Renewal.

3.4

Long Term Storage of Spent Nuclear Fuel at the Station
It is uncertain when DOE will begin taking fuel from the Station. In its April 26,
2006, Order and accompanying CPG in Docket No. 7082, the Board required VY
to address the possibility that SNF could remain at the Station through 2082.
Because of the uncertainty of future events over the relevant time period, it is
expected that this section will need to be amended over time to address changed
circumstances as they arise.
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To address the Board's requirements in Docket No. 7082, Entergy VY will
perform the following actions:
" Entergy VY will comply with all applicable NRC requirements for the
storage of SNF in dry or wet storage until DOE meets its obligation under
the federal law to take title to the SNF.

4.0

*

By 2018 (ten years after the first fuel loading into an MPC/Overpack)
Entergy VY will develop a formal inspection and maintenance program
for the MPC/Overpack assemblies with recognition that MIPC/Overpack
assemblies could be stored on site as long as 75 years.

*

In advance of 2028 (twenty years after the first fuel loading into an
MPC/Overpack), Entergy VY will undertake a program to seek renewal of
applicable cask Certificates of Compliance as provided in 10 CFR 72.212
if the Certificate of Compliance has not been renewed by Holtec.

*

If all SNF is not removed fiom the Station by 2047 (forty years after
construction of the ISFSI pad), aging-management procedures for the
ISFSI pad will be developed consistent with the NRC License Renewal
requirements for concrete structures for reactors.

*

If all SNF is not removed from the Station by 2048 (forty years after
placing into service of the ISFSI temperature monitoring system) aging
management procedures for the ISFSI pad temperature monitoring system
will be developed consistent with the NRC License Renewal requirements
for similar instrumentation systems for reactors.

TRANSFER AND CLOSURE PROCEDURES
4.1

General
Under federal law, removal of SNF from the Station is the legal responsibility of
DOE. VY has agreed in memoranda of understanding with the State of Vermont
in Docket Nos. 6545 and 7082 to use its commercial best efforts to ensure that
high-level SNF stored at the Station is removed from the site in a reasonable
manner and as quickly as possible to an interim or permanent location outside of
Vermont. Entergy VY, individually and through the NEI, also continues to work
with state and federal officials and authorities to support the prompt
implementation of a federal repository for SNF.
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4.2

Transfer Procedure from ISFSI to Long-Term Repository
Entergy VY would likely construct a CTF to facilitate transportation of SNF off
site. The transportation sequence would be as follows:
*

The HI-TRAC would be placed over the Overpack;

&

The MPC would be raised out of the Overpack and into the HITRAC;

*

The HI-TRAC/MPC would be placed over the HI-STAR;

*

The MPC would be lowered into the HI-STAR; and

*

The HI-STAR would be removed from the chamber, if used, and
readied for shipment.

*

The HI-STAR would then be loaded on either specially designed
rail or over-road transportation vehicles for transportation to the
designated federal SNF repository.
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1.0

INTRODUCTION AND SUMMARY

1.1

Introduction

In accordance with the requirements of Title 10 of the Code of Federal Regulations (CFR) 50.82,
"Termination of license," paragraph (a)(4)(i), this report constitutes the Post-Shutdown
Decommissioning Activities Report (PSDAR) for the Vermont Yankee Nuclear Power Station
(VYNPS). This PSDAR contains the following:
1. A description of the planned decommissioning activities along with a schedule for their
accomplishment.
2. A discussion that provides the reasons for concluding that the environmental impacts
associated with site-specific decommissioning activities will be bounded by appropriate
previously issued environmental impact statements.
3. " A site-specific decommissioning cost estimate (DCE), including the projected cost of
managing irradiated fuel and the post-decommissioning site restoration cost.
4. A settlement agreement between ENO, ENVY and the State of Vermont.
The PSDAR has been developed consistent with Regulatory Guide 1.185, "Standard Format and
Content for Post-Shutdown Decommissioning Activities Report," (Reference 1). This report is
based on currently available information and the plans discussed herein may be modified as
additional information becomes available or conditions change. As required by 10 CFR
50.82(a)(7), ENVY will notify the Nuclear Regulatory Commission (NRC) in writing, with
copies sent to the affected State(s), before performing any decommissioning activity inconsistent
with, or making any significant schedule change from, those actions and schedules described in
the PSDAR, including changes that significantly increase the decommissioning cost.
1.2

Background

The VYNPS site is located in the town of Vernon, Vermont, in Windham County on the west
shore of the Connecticut River immediately upstream of the Vernon Hydroelectric Station.
VYNPS employs a General Electric boiling water reactor nuclear steam supply system licensed
to generate 1,912 megawatts - thermal (Mwth). The current facility operating license for VYNPS
expires at midnight, March 21, 2032. The principal structures at VYNPS include a reactor
building, primary containment, control building, radwaste building, intake and discharge
structures, turbine building, cooling towers and main stack.
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A brief history of the major milestones related to VYNPS construction and operational history is
as follows:
*
*
*
*
*

Construction Permit Issued:
Operating License Issued:
Commercial Operation:
Initial Operating License Expiration:
Renewed Operating License Expiration:

December 11, 1967
March 21, 1972
November 30, 1972
March 21, 2012
March 21, 2032

By letter dated September 23, 2013 (Reference 2), ENO notified the NRC that it intended to
permanently cease power operations of VYNPS at the end of the current operating cycle, which
is expected to occur during the fourth quarter of 2014. ENO will submit a supplement to this
letter certifying the date on which operations have ceased, or will cease, in accordance with 10
CFR 50.82(a)(1)(i) and 10 CFR 50.4(b)(8). Upon docketing of the certifications required by 10
CFR 50.82(a)(1)(i) and 10 CFR 50.82(a)(1)(ii), pursuant to 10 CFR 50.82(a)(2), the 10 CFR Part
50 license for VYNPS will no longer authorize operation of the reactor or emplacement or
retention of fuel in the reactor vessel.
Pursuant to 10 CFR 50.5 1(b), "Continuation of license," the license for a facility that has
permanently ceased operations continues in effect beyond the expiration date to authorize
ownership and possession of the utilization facility until the Commission notifies the licensee in
writing that the license has been terminated.
During the period that the license remains in effect, 10 CFR 50.51 (b) requires that ENVY:
1. Take actions necessary to decommission and decontaminate the facility and continue to
maintain the facility including storage, control, and maintenance of the spent fuel in a
safe condition.
2. Conduct activities in accordance with all other restrictions applicable to the facility in
accordance with NRC regulations and the 10 CFR 50 facility license.
10 CFR 50.82(a)(9) states that power reactor licensees must submit an application for
termination of the license at least two years prior to the license termination date and that the
application must be accompanied or preceded by a license termination plan to be submitted for
NRC approval.
On December 23, 2013, Entergy Nuclear Vermont Yankee (ENVY), and Entergy Nuclear
Operations (ENO) entered into a Settlement Agreement (the "Settlement Agreement") with the
Vermont Public Service Department (PSD), the Vermont Agency of Natural Resources (ANR),
and the Vermont Department of Health (VDH), with the Vermont Office of the Attorney General
and Entergy Corporation agreeing to certain provisions of that agreement. In the Settlement
Agreement ENVY committed to reflect ENVY's commitments in that agreement in the Vermont
Yankee PSDAR and to include the Settlement Agreement with the PSDAR. The Settlement
Agreement is provided as Attachment 2 of this PSDAR. The key commitments in the Settlement
Agreement relevant to decommissioning, including site restoration after radiological
decommissioning has been completed, are:
2
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*

*
*

*

*

"
*
*
*
1.3

To prepare and provide to PSD., ANR and VDH a site assessment study of the costs and
tasks of radiological decommissioning, SNF management, and site restoration of the VY
Station, including a prompt decontamination and dismantlement scenario and a full
assessment of non-radiological conditions at the VY Station site;
To review the site assessment study with PSD, ANR and VDH and to consider any
comments from these agencies for inclusion in the PSDAR;
To make appropriate filings with the NRC to obtain authority to begin radiological
decommissioning within 120 days after ENVY has made a reasonable determination that
the funds in the Nuclear Decommissioning Trust for the VY Station are adequate to
complete decommissioning and remaining SNF management activities that the federal
government has not yet agreed or been ordered to reimburse;
Once NRC approval or non-opposition is received, to promptly commence, pursue and
complete as soon as reasonably possible radiological decontamination and dismantlement
activities;
To acknowledge state jurisdiction over site restoration after radiological
decommissioning is complete and to work in good faith with PSD, ANR and VDH to
determine in a timely and cost effective manner overall site restoration standards
(including removal of structures and level of radiological exposure) that are to be
applicable after radiological decontamination has been completed to the satisfaction of
the NRC, that are necessary to support use of the site property without limitation
(excluding any ISFSI and perimeter related to it), and that do not include the demolition
of above-grade decontaminated concrete into rubble that is buried on the site;
To commence site restoration in accordance with agreed standards promptly after
completing radiological decommissioning;
To establish a trust specifically and solely dedicated to funding site restoration at the VY
Station with deposits totaling $25 million through 2017;
To conduct all activities in Vermont, including at the VY Station site, in accordance with
federal and state laws, including VDH's Radiological Health Rule;
To agree to seek from NRC the release of portions of the site for reuse as appropriate.
Summary of Decommissioning Alternatives

The NRC has evaluated the environmental impacts of three general methods for
decommissioning power reactor facilities in NUREG-0586, "Final Generic Environmental
Impact Statement on Decommissioning of Nuclear Facilities: Supplement 1, Regarding the
Decommissioning of Nuclear Power Reactors," (GEIS) (Reference 3). The three general
methods evaluated are summarized as follows:
" DECON: The equipment, structures and portions of the facility and site that contain
radioactive contaminants are promptly removed or decontaminated to a level that permits
termination of the license shortly after cessation of operations.
" SAFSTOR: After the plant is shut down and defueled, the facility is placed in a safe;
stable condition and maintained in that state (safe storage). The facility is
decontaminated and dismantled at the end of the storage period to levels that permit
3
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license termination. During SAFSTOR, a facility is left intact or may be partially
dismantled, but the fuel is removed from the reactor vessel and radioactive liquids are
drained from systems and components and then processed. Radioactive decay occurs
during the SAFSTOR period, thereby reducing the quantity of contamination and
radioactivity that must be disposed of during decontamination and dismantlement.
0

ENTOMB: Radioactive structures, systems and components (SSCs) are encased in a
structurally long-lived substance, such as concrete. The entombed structure is
appropriately maintained, and continued surveillance is carried out until the radioactivity
decays to a level that permits termination ofthe license.

The decommissioning approach that has been selected by ENVY for VYNPS is the SAFSTOR
method. The primary objectives of the VYNPS decommissioning project are to remove the
facility from service, reduce residualradioactivity to levels permitting unrestricted release,
restore the site, perform this work safely, and complete the work in a cost effective manner. The
selection of a preferred decommissioning alternative is influenced by a number of factors at the
time of plant shutdown. These factors include the cost of each decommissioning alternative,
minimization of occupational radiation exposure, availability of low-level waste disposal
facilities, availability of a high-level waste (spent fuel) repository or a Department of Energy
(DOE) interim storage facility, regulatory requirements, and public concerns. In addition, 10
CFR 50.82(a)(3) requires decommissioning to be completed within 60 years of permanent
cessation of operationsI.
Under the SAFSTOR methodology, the facility is placed in a safe and stable condition and
maintained in that state allowing levels of radioactivity to decrease through radioactive decay,
followed by decontamination and dismantlement. After the safe storage period, the facility will
be decontaminated and dismantled to levels that permit license termination. In accordance with
10 CFR 50.82(a)(9), a license termination plan will be developed and submitted for NRC
approval at least two years prior to termination of the license.
The decommissioning approach for VYNPS is described in the following sections.
*

Section 2.0 describes the planned decommissioning activities and the general timing of
their implementation.

*

Section 3.0 describes the overall decommissioning schedule, including the spent fuel
management activities.

*

Section 4.0 provides an analysis of expected decommissioning costs, including the costs
associated with spent fuel management and site restoration.

As noted in section 3.0, "ENVY intends to pursue the decommissioning of VYNPS utilizing a SAFSTOR methodology subject to
its commitment in the Settlement Agreement (Attachment 2) to make appropriate filings with the NRC to obtain authority to begin
radiological decommissioning within 120 days after ENVY has made a reasonable determination that the funds in the Nuclear
Decommissioning Trust for the VY Station are adequate to complete decommissioning and remaining SNF management activities that
the federal govemment has not yet agreed or been ordered to reimburse.
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Section 5.0 describes the basis for concluding that the environmental impacts associated
with decommissioning VYNPS are bounded by the NRC generic environmental impact
statement related to decommissioning.
Section 6.0 is a list of references.

5
Rev. 0 September 30, 2014 - DRAFT
VT Ex. 2 099

Vermont Yankee Nuclear Power Station
Post-Shutdown Decommissioning Activities Report
2.0

DESCRIPTION OF PLANNED DECOMMISSIONING ACTIVITIES

ENVY is currently planning to decommission VYNPS using a SAFSTOR method. SAFSTOR is
broadly defined in Section 1.3 of this report. Use of the SAFSTOR method will require the
management of spent fuel because of the DOE's failure to perform its spent fuel removal
obligations under its contract with ENVY. To explain the basis for projecting the cost of
managing SNF, a discussion of spent fuel management activities for the site is included herein.
The initial decommissioning activities to be performed after plant shutdown will entail preparing
the plant for a period of safe-storage (also referred to as dormancy). This will entail de-fueling
the reactor and transferring the fuel into the spent fuel pool, draining of fluids and de-energizing
systems, and reconfiguring the electrical distribution, ventilation, heating, and fire protection
systems. Systems temporarily needed for continued operation of the spent fuel pool will be
reconfigured for operational efficiency. An additional ISFSI pad will be added, in close
proximity to the existing ISFSI pad, to expand the ISFSI and allow for dry storage of all spent
fuel assemblies and GTCC waste generated during the plant operations.
During dormancy the VYNPS will be staffed with personnel that will monitor, maintain and
provide security for the ISFSI and plant facilities. Staffing and configuration requirements are
expected to change during the period of dormancy, principally dependent upon the status of the
spent fuel being stored on-site. This can be characterized as one of three spent fuel conditions, as
follows:
*
*
*

Wet and dry storage of spent fuel
On-site dry storage of all spent fuel
All spent fuel removed from the site

Spent fuel will remain in the spent fuel pool (SFP) until it meets the criteria for transfer, the
existing ISFSI is expanded and the spent fuel can be transferred in an efficient manner to the
expanded ISFSI. After all fuel has been transferred to the ISFSI, the pool and supporting
systems will be in a drained and de-energized condition for the remainder of the dormancy
period. The spent fuel will be stored in the ISFSI until transfer to the Department of Energy
(DOE).
After the final spent fuel transfer to the ISFSI, the plant will remain in dormancy until the start of
dismantling and decontamination (D&D) activities. D&D activities will be scheduled to
commence in accordance with the commitments regarding the commencement of radiological
decommissioning in the Settlement Agreement and to enable the license to be terminated within
60 years after permanent cessation of operations2 . Following completion of the D&D activities
and termination of the NRC license, site restoration will be performed in accordance with the
commitments in the Settlement Agreement.
For the purposes of a current decommissioning cost estimate, it is assumed that remaining
structures are to be demolished to three-feet below grade and the excavations backfilled.
2

Ibid., p.4
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Decommissioning activities will be performed in accordance with written, reviewed and
approved site procedures. There are no identified or anticipated decommissioning activities that
are unique to the VYNPS site outside the bounds considered in the GEIS.
Radiological and environmental programs will be maintained throughout the decommissioning
process to ensure occupational, public health and safety, and environmental compliance.
Radiological programs will be conducted in accordance with the facility's revised Technical
Specifications, Operating License, Updated Final Safety Analysis Report (UFSAR), Radiological
Environmental Monitoring Program, and the Offsite Dose Calculation Manual. Non-radiological
Environmental Programs will be conducted in accordance with applicable requirements and
permits.
Tables 2-1 and 2-2 provide summaries of the schedule / plant status and costs for
decommissioning VYNPS. The major decommissioning activities and the general sequence of
activities are discussed in more detail in the sections that follow.
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Table 2.1
Decommissioning Schedule and Plant Status Summary

Start

End

Approximate
Duration
(years)

August
2013

December 2014

1.3

December 29,
2014
December 29,
2014

April 30,
2016

1.3

Dormancy w/Wet Fuel Storage
Dormancy w/Dry Fuel Storage
Dormancy w/No Fuel Storage

2016
2021
2052

2021
2052
2068

5.2
31.5
15

Preparations for Dismantling &3
Decontamination (D&D)
Preparations for D&D

2068

2069

1.5

2069
2070

2070
2073

1.3
2.5

2073

2073

0.7

2073

2075

1.5

Decommissioning Activities / Plant Status

Pre-Shutdown Planning
Transition from Operations
Plant Shutdown
Preparations for SAFSTOR Dormancy

SAFSTOR Dormancy_

Dismantling & Decontamination
3
(D&D)
Large Component Removal
Plant Systems Removal and Building
Decontamination
License Termination
Site Restoration
Site Restoration

3

Total from Shutdown to Completion of
License Termination

59

3 "Subject to the commitments regarding the commencement of radiological decommissioning in the Settlement
Agreement (Section 1.2)."
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Table 2.2
Decommissioning Cost Summary
(Thousands of 2014 dollars)

License
Termination

Decommissioning Periods

Spent Fuel
Management

Site
Restoration

Planning and Preparations

$119,981

$23,069

na

Dormancy w/Wet Fuel Storage
Dormancy w/Dry Fuel Storage
Dormancy w/No Fuel Storage

$45,746
$137,229
$54,016

$217,244
$128,034
na

na
na
na

Site Reactivation
Decommissioning Preparation

$43,277
$36,283

na
na

$578
$456

$141,032
$208,167
$30,668

na
na
na

$25
$4,118
na

$823

na

$51,968

$817,219

$368,347

$57,145

Large Component Removal
Plant Systems Removal and Building Remediation
License Termination
Site Restoration
Total tal
[a]

2.1

Columns may not add due to rounding

Discussion of Decommissioning Activities

The following narrative describes the basic activities associated with decommissioning the
VYNPS. The site specific DCE (detailed in Attachment 1) is divided into phases or periods
based upon major milestones within the project or significant changes in the annual projected
expenditures. The following sub-sections correspond to the five major decommissioning periods
within the estimate.
2.1.1

Preparations For Dormancy:

The NRC defines SAFSTOR as, "A method of decommissioning in which a nuclear facility is
placed and maintained in a condition that allows the facility to be safely stored and subsequently
decontaminated (deferred decontamination) to levels that permit release for unrestricted use."
The facility is left intact (during the dormancy period), with structures maintained in a stable
condition. Systems that are not required to support the spent fuel, HVAC, Emergency Plan or
site security are drained, de-energized, and secured. Minimal cleaning/removal of loose
contamination and/or fixation and sealing of remaining contamination is performed. Access to
9
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contaminated areas is maintained secure to provide controlled access for inspection and
maintenance.
The process of placing the plant in safe-storage will include, but is not limited to, the following
activities:
o

Creation of an organizational structure to support the decommissioning plan and evolving
emergency planning and site security requirements.

o Revision of technical specifications, plans and operating procedures appropriate to the
operating conditions and requirements.
o Characterization of the facility and major components as may be necessary to plan and
prepare for the dormancy phase.
o Isolation of the spent fuel pool and reconfiguring fuel pool support systems so that draining
and de-energizing may commence in other areas of the plant.
o

Design and construction of an ISFSI pad expansion.

o Deactivation (de-energizing and /or draining) of systems that are no longer required during
the dormancy period.
o

Processing and disposal of water and water filter and treatment media not required to support
dormancy operation.

o

Disposition of incidental waste that may be present prior to the start of the dormancy period,
such as excess tools and equipment and waste produced while deactivating systems and
preparing the facility for dormancy.

6

Reconfiguration of power, lighting, heating, ventilation, fire protection, and any other
services needed to support long-term storage and periodic plant surveillance and
maintenance.

o

Stabilization by fixing or removing loose incidental surface contamination to facilitate future
building access and plant maintenance. Decontamination of high-dose areas is not
anticipated.

o

Performance of interim radiation surveys of the plant, posting caution signs and establishing
access requirements., where appropriate.

o Maintenance of appropriate barriers for contaminated and radiation areas.
o Reconfiguration of security boundaries and surveillance systems, as required.
The following is a general discussion of the planned reconfiguration expected after plant
shutdown.
Electrical Systems
The electrical system will undergo a series of reconfigurations between shutdown and the time
all spent fuel has been transferred to dry storage. The reconfigurations will be performed to
reduce operating and maintenance expenses, while maintaining adequate power for station loads,
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and backup power for Spent Fuel Pool-related systems and critical security equipment. The
expansion of the ISFSI pad requires the removal of a diesel generator currently located where the
ISFSI expansion will be built which supports security and other plant equipment. In connection
with the expansion a new diesel generator (DG) unit and a new Uninterruptable Power Supply
(UPS) unit will be installed.
Mechanical Systems
Following shutdown, as applicable, fluid filled systems will be drained and abandoned, and
resins removed based on an evaluation of system category, functionality, and plant configuration.
System categories include: 1) Balance of Plant (BOP), 2) Emergency Core Cooling System
(ECCS), 3) Nuclear Steam Safety System (NSSS), 4) Spent Fuel Pool Cooling (SFPC), and 5)
Dry Fuel Storage (DFS). Plant configurations include: 1) Post-shutdown (fuel in the reactor), 2)
Post-defuel (no fuel in the reactor); 3) Post-gates in (no fuel in reactor, spent fuel pool is
physically isolated flom the reactor); 4) Reactor vessel drained; 5) Reduced risk of zirconium
fire (spent fuel is in the spent fuel pool); and 6) Post-dry fuel storage (all spent fuel in dry fuel
storage). The plant configuration and functionality of each system within the plant configuration
as it evolves will determine when a system can be drained and abandoned.
Ventilation and Heating Systems
Ventilation will be reconfigured for the Turbine Building (TB) and Reactor Building (RB) to
support remaining systems and habitability. Fluid filled systems in the TB will either be drained
or freeze protection installed, and the heating steam secured. The RB ventilation system will be
reconfigured to maintain building temperature to support habitability and the functioning of Fuel
Pool Cooling systems, Fire Protection systems, and Dry Fuel Storage systems. RB ventilation to
the stack will be maintained.
Fire Protection Systems
Fire Protection (FP) systems will be reconfigured based on a fire hazards analysis. The fire
hazards analysis provides a comprehensive evaluation of the facility's fire hazards, the fire
protection capability relative to the identified hazards, and the ability to protect spent fuel and
other radioactive materials from potential fire-induced releases. The fire hazards analysis will be
reevaluated and revised as necessary to reflect the unique or different fire protection issues and
strategies associated with decommissioning. It is expected that as the plant's systems are drained
and the combustible loading footprint shrinks, the FP requirements will be reduced.
Maintenance of Systems Critical to Decommissioning
It has been determined that there are no mechanical systems that will be critical to the final
decommissioning process. As such, mechanical systems will be abandoned after all spent fuel
has been transferred to Dry Fuel Storage, with the exception of systems required to maintain
habitability during dormancy. The site power distribution system will be abandoned with the
possible exception of Motor Control Centers that are required to support ventilation and lighting.
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The ISFSI pads and security will have a stand-alone power system (off-site feed backed up by a
diesel generator.)
The organization responsible for the final dismantlement will be expected to establish temporary
services, including electrical and cranes.
2.1.2

Dormancy

Activities required during the early dormancy period while spent fuel is stored in the fuel pool
will be substantially different than those activities required during dry fuel or no fuel storage.
Early activities include operating and maintaining the spent fuel pool and its associated systems,
expanding the ISFSI, and transferring spent fuel from the pool to the ISFSI. Assuming the timely
receipt of the required state regulatory approvals, the ISFSI expansion is estimated to be
completed in 2017. Spent fuel transfer is expected to be complete by late 2020. After the fuel
transfer is completed, the pool and systems will be drained and de-energized for long-term
storage.
Dormancy activities will include a 24-hour security force, preventive and corrective maintenance
on security systems, area lighting, general building maintenance, freeze protection heating,
ventilation of buildings for periodic habitability, routine radiological inspections of contaminated
structures, maintenance of structural integrity, and a site environmental and radiation monitoring
program. A fire protection program will be maintained.
Security during the dormancy period will be conducted primarily to safeguard the spent fuel on
site and prevent unauthorized entry. A security barrier, sensors, alarms, and other surveillance
equipment will be maintained as required to provide security.
An environmental surveillance program will be carried out during the dormancy period to
monitor for radioactive material in the environment. Appropriate procedures will be established
and initiated for potential releases that exceed prescribed limits. The environmental surveillance
program will consist of a version of the program in effect during normal plant operations that
will be modified to reflect the plant's conditions and risks at the time.
Late in dormancy, activities will include transferring the spent fuel from the ISFSI to the DOE.
For planning purposes, ENVY's current spent fuel management plan for the VYNPS spent fuel
is based, in general, upon the following projections: 1) a 2025 start date for the DOE initiating
transfer of commercial spent fuel to a federal facility, 2) a corresponding 2026 date for beginning
to remove spent fuel from VYNPS, and 3) a 2052 completion date for removal of all VYNPS
spent fuel. Transfer could occur earlier if the DOE is successful in implementing its current
strategy for the management and acceptance of spent fuel. The ISFSI pad and facilities will be
decommissioned at the time of plant decommissioning or after DOE has removed all spent fuel
from the site.
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2.1.3

Preparations for Decommissioning

Assuming a 2 percent real rate of return on the NDT balance, VYNPS would be expected to have
to remain in safe-storage dormancy while sufficient funds accumulate to complete
decommissioning and SNF management activities until - mid-2060s, at which time preparations
for decommissioning would commence. Assuming the NDT balance grows at a higher rate as it
has historically, ENVY will seek authority from the NRC to commence preparations for
decommissioning and to begin D&D activities sooner in accordance with ENVY's commitments
regarding the commencement of radiological decommissioning in the Settlement Agreement.
The duration of safe-storage dormancy period will depend on the available financial resources,
projected fund growth and the cost to complete decommissioning and plant dismantlement as
well as remaining SNF management costs that will not be reimbursed by DOE.
Prior to the commencement of decommissioning operations, preparations will be undertaken to
reactivate site services and prepare for decommissioning. Preparations include engineering and
planning, a site characterization, and the assembly of a decommissioning management
organization. This would likely include the development of work plans, specifications and
procedures.
2.1.4

Decommissioning (Dismantling and Decontamination)

Following the preparations for decommissioning, physical decommissioning activities will take
place. This includes the removal and disposal of contaminated and activated components and
structures, leading to the termination of the 10 CFR 50 operating license. Although much of the
radioactivity will decrease during the dormancy period due to decay of 6 0Co and other short-lived
radionuclides, the internal components of the reactor vessel will still exhibit radiation dose rates
that will likely require remote sectioning under water due to the presence of long-lived
radionuclides such as 94Nb, 59Ni, and 63Ni. Portions of the biological shield wall may also be
radioactive due to the presence of activated trace elements with longer half-lives (such as '5 2Eu
and 154Eu). It is assumed that radioactive contamination on structures, systems, and component
surfaces will not have decayed to levels that will permit unrestricted release. These surfaces will
be surveyed and items dispositioned in accordance with the existing radioactive release criteria.
Significant decommissioning activities in this phase include:
o

Reconfiguration and modification of site structures and facilities, as needed, to support
decommissioning operations. Modifications may also be required to the reactor or other
buildings to facilitate movement of equipment and materials, support the segmentation of the
reactor vessel and reactor vessel internals, and for large component removal.

o

Design and fabrication of temporary and longer-term shielding to support removal and
transportation activities, construction of contamination control envelopes, and the
procurement of specialty tooling.

o

Procurement or leasing of shipping cask, cask liners, and industrial packages for the
disposition of low-level radioactive waste (LLRW).
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o Decontamination of components and piping systems, as required, to control (minimize)
worker exposure.
o

Disposition of the turbine, condenser, main steam piping, and associated equipment- with
appropriate dispositioning based upon radiological surveys.

o

Disposition of systems and components.

o

Removal of the recirculation pumps and associated piping for controlled disposal.

o

Contaminated material will be characterized and segregated for additional offsite processing
(disassembly, chemical cleaning, volume reduction, and waste treatment), and/or packaged
for controlled disposal at a low-level radioactive waste disposal facility.

o

Disposition of control rod blades.

o

Disassembly and segmentation of the reactor vessel internals. This will likely involve use of
remotely operated equipment within the reactor cavity, covered with a contamination control
envelope. The cavity water level will likely need to be maintained just below the cut to
maintain the working area dose rates ALARA. Some of this material may exceed Class C
disposal requirements. This will be packaged for transfer to the DOE.

o

Segmentation of the reactor vessel. Similar to the internals some of this work may involve
the use of remotely operated equipment.

o

Removal of the steel liners from the drywell, torus, refueling pool and spent fuel pool,
disposing of the activated and/or contaminated sections as radioactive waste.

o

Disposition of the activated and contaminated portions of the concrete biological shield and
contaminated concrete surfaces that exceed the material release criteria.

o

Material likely to be free of contamination may be surveyed and released for unrestricted
disposition, e.g., as scrap, recycle, or general disposal, or sent to an off-site NRC /
Agreement State licensed processor for radiological evaluation and appropriate disposition.

o

Remediation of contaminated surface soil or sub-surface media will be performed as
necessary to meet the unrestricted use criteria in 10 CFR 20.1402.

o

Underground piping (or similar items) and associated soil will be removed as necessary to
meet license termination criteria.

At least two years prior to the anticipated date of license termination, a License Termination Plan
(LTP) will be submitted to the NRC. That plan will include: a site characterization, description
of the remaining dismantling / removal activities, plans for remediation of remaining radioactive
materials, developed site-specific Derived Concentration Guideline Levels (DCGLs), plans for
the final status (radiation) survey (FSS), designation of the end use of the site, an updated cost
estimate to complete the decommissioning, and associated environmental concerns.
The FSS plan will identify the radiological surveys to be performed once the decontamination
activities are completed and will be developed using the guidance provided in the "Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM)." This document incorporates
statistical approaches to survey design and data evaluation. It also identifies state-of-the-art,
commercially available instrumentation and procedures for conducting radiological surveys. Use
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of this guidance ensures that the surveys are conducted in a manner that provides a high degree
of confidence that applicable NRC criteria are satisfied. Once the FSS is complete, the results
will be submitted to the NRC, along with a request for termination of the NRC license.
Per the Settlement Agreement with the State of Vermont (Attachment 2), ENVY may release
unaffected portions of the site on a partial site release basis, as they become available, before all
site decommissioning work has been completed.
2.1.5

Site Restoration

After the NRC terminates the license, site restoration activities will be performed. Subject to the
development of site restoration standards pursuant to the Settlement Agreement, ENVY currently
assumes that remaining clean structures will be removed to a nominal depth of three feet below
the surrounding grade level. Affected area(s) would then be backfilled with suitable fill
materials, graded, and appropriate erosion controls established.
Non-contaminated concrete rubble produced by the demolition activities will be transported to an
offsite area for appropriate disposal as construction debris.

2.2
2.2.1

General Decommissioning Considerations
Major Decommissioning Activities

As defined in 10 CFR 50.2, "definitions," a "major decommissioning activity" is "any activity
that results in permanent removal of major radioactive components, permanently modifies the
structure of the containment, or results in dismantling components for shipment containing
greater than class C waste in accordance with § 61.55." The following discussion provides a
summary of the major decommissioning activities currently planned for VYNPS. These
activities are envisioned to occur in Dismantling and Decontamination Period. The schedule may
be modified as conditions dictate.
Prior to starting a major decommissioning activity, the affected components will be surveyed and
decontaminated, as required, in order to minimize worker exposure, and a plan will be developed
for the activity. Shipping casks and other equipment necessary to conduct major
decommissioning activities will be procured.
The initial major decommissioning activity inside the reactor building will be the removal,
packaging, and disposal of systems and components attached to the reactor.
Following reactor vessel and cavity re-flood, the reactor vessel internals will be removed from
the reactor vessel and segmented, if necessary, for packaging, transport and disposal, or to
separate greater than Class C (GTCC) waste. Internals classified as GTCC waste will be
segmented and packaged into containers similar to spent fuel canisters for transfer to the DOE.
Removal of the reactor vessel follows the removal of the reactor internals. While industry
experience indicates that there may be several options available for the removal and disposal of
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the reactor vessel (i.e., segmentation or disposal as an intact package) intact removal may not be
a viable option due to transportation size and weight restrictions. If segmented it is likely that the
work would be performed remotely in-air, using a contamination control envelope.
Other major decommissioning activities that would be conducted include the removal and
disposal of the turbine, condenser, recirculation pumps, main steam piping, feed water piping,
pumps and heaters, liners (from the spent fuel pool, drywell and reactor cavity), the torus, spent
fuel storage racks and neutron activated / contaminated concrete materials. The disposition of
the drywell structure would be undertaken as part of the reactor building demolition.
2.2.2

Other Decommissioning Activities

In addition to the reactor and large components discussed above, all other plant components will
be removed firom the Reactor, Turbine and associated buildings, radiologically surveyed and
dispositioned appropriately.
2.2.3

Decontamination and Dismantlement Activities

The overall objective of D&D is to ensure that radioactively contaminated or activated materials
will be removed from the site to allow the site to be released for unrestricted use. This is
achieved by radioactive decay during the SAFSTOR period which will significantly reduce the
quantity of contamination and radioactivity that must be disposed of during decontamination and
dismantlement. The disposition of remaining radioactive materials will be accomplished by the
decontamination and/or dismantlement of contaminated structures. This may be accomplished by
decontamination in place, off-site processing of the materials, or direct disposal of the materials
as radioactive waste. A combination of these methods may be utilized. The methods chosen will
be those deemed most appropriate for the particular circumstances.
Low-level radioactive waste (LLRW) will be managed in accordance with approved procedures
and commercial disposal facility requirements, This includes characterizing contaminated
materials, packaging, transporting and disposal at a licensed LLRW disposal facility.
2.2.4

Radioactive Waste Management

A major component of the decommissioning work scope for VYNPS is the packaging,
transportation and disposing of primarily contaminated / activated equipment, piping, concrete,
and soil. A waste management plan will be developed to incorporate the most cost effective
disposal strategy, consistent with regulatory requirements and disposal / processing options for
each waste type at the time of the D&D activities. Being located in Vermont, the VYNPS is
subject to the Texas-Vermont waste compact agreement. As such, VYNPS wastes may be
disposed of at the Waste Control Specialists site in Andrews County, Texas. If out of compact or
other licensed LLRW facilities become available in the future, ENVY may apply for export
permits to use them. LLRW from VYNPS will be transported by licensed transporters. The
waste management plan will be based on the evaluation of available methods and strategies for
processing, packaging, and transporting radioactive waste in conjunction with the available
disposal facility options and associated waste acceptance criteria.
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2.2.5

Removal of Mixed Wastes

If mixed wastes are generated they will be managed in accordance with applicable Federal and
State regulations.
Mixed wastes from VYNPS will be transported by authorized and licensed transporters and
shipped to authorized and licensed facilities. If technology, resources, and approved processes
are available, the processes will be evaluated to render the mixed waste non-hazardous.
2.2.6

Site Characterization

During the decommissioning process, site characterization will be performed in which
radiological, regulated, and hazardous wastes will be identified, categorized, and quantified.
Surveys will be conducted to establish the contamination and radiation levels throughout the
plant. This information will be used in developing procedures to ensure that hazardous,
regulated, and radiologically contaminated areas are remediated and to ensure that worker
exposure is controlled. As decontamination and dismantlement work proceeds, surveys will be
conducted to maintain a current site characterization and to ensure that decommissioning
activities are adjusted accordingly.
As part of the site characterization process, a neutron activation analysis calculation study of the
reactor internals, the reactor vessel, and the biological shield wall was performed. Using the
results of this analysis (along with benchmarking surveys), neutron irradiated components will
be classified (projected for the future D&D time-frame) in accordance with 10 CFR 61,
"Licensing requirements for land disposal of radioactive waste." The results of the analysis will
form the basis of the plans for removal, segmentation, packaging and disposal.
2.2.7

Groundwater Protection and Radiological Decommissioning Records Program

A groundwater (GW) protection program currently exists at VYNPS in accordance with the
Nuclear Energy Institute (NEI) Technical Report 07-07, "Industry Groundwater Protection
Initiative.- Final Guidance Document." A site hydrology study was completed as part of this
initiative. 30 GW monitoring wells were installed around the plant to identify any leakage and
transport of radiological contaminants. Measurable amounts of tritium, attributed to a line leak,
were detected in some of the GW monitoring wells samples collected from late in the year 2009
until the present time. These positive detections were in samples collected from wells located on
the east side of the plant. Historically, GW monitoring well GZ- 15 had registered the highest
levels of tritium. As of August, 2014, however, GZ-14d had the highest concentration (measured
at 11,714 pCi/ L). All of the other groundwater wells were well below this value and less than
the 20,000 pCi/L drinking water limit for tritium in 40 CFR 141.66. This measured tritium
concentration in monitoring well GZ- 14d corresponds to approximately 59% of the EPA
drinking water limit.
Given this concentration and a half-life of 12.3 years, no tritium remediation is expected to be
required at the end of the SAFSTOR period. The GW protection program is directed by
procedures and will continue during decommissioning.
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ENVY will also continue to maintain the existing radiological decommissioning records program
required by 10 CFR 50.75(g). The program is directed by procedures. None of the events noted
in 10 CFR 50.75(g) indicate the presence of long-lived radionuclides in sufficient concentrations
to preclude unrestricted release under 10 CFR 20.1402, "Radiological criteria for unrestricted
use," at the end of the SAFSTOR period.
2.2.8

Changes to Management and Staffing

Throughout the decommissioning process, plant management and staffing levels will be adjusted
to reflect the ongoing transition of the site organization. Staffing levels and qualifications of
personnel used to monitor and maintain the plant during the various periods after plant shutdown
will be subject to appropriate Technical Specification and Emergency Plan requirements. These
staffing levels do not include contractor staffing which would likely be used to carry out the
future fuel movements, plant modifications in preparation for SAFSTOR, and the D&D / license
termination / site restoration work. Contractors may also be used to provide general services,
staff augmentation or replace permanent staff. The monitoring and maintenance staff will be
comprised of radiation protection, REMP, plant engineering and craft workers as appropriate for
the anticipated work activities.
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3.0

SCHEDULE OF PLANNED DECOMMISSIONING ACTIVITIES

ENVY intends to pursue the decommissioning of VYNPS utilizing a SAFSTOR methodology
subject to its commitment in the Settlement Agreement (Attachment 2) to make appropriate
filings with the NRC to obtain authority to begin radiological decommissioning within 120 days
after ENVY has made a reasonable determination that the funds in the Nuclear
Decommissioning Trust for the VY Station are adequate to complete decommissioning and
remaining SNF management activities that the federal government has not yet agreed or been
ordered to reimburse. The SAFSTOR method involves removal of radioactively contaminated or
activated material from the site following an extended period of dormancy. Work activities
associated with the planning and preparation period began before the plant was permanently shut
down and will continue into 2016. The schedule of spent fuel management and major
decommissioning activities is provided in Table 2-1. Additional detail is provided in Attachment
1, the DCE.
The schedule accounts for spent fuel being stored in the ISFSI until the assumed date of transfer
to the DOE.
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4.0

ESTIMATE OF EXPECTED DECOMMISSIONING AND SPENT FUEL
MANAGEMENT COSTS

10 CFR 50.82(a)(4)(i) requires the submission of a PSDAR within two years following
permanent cessation of operations that contains a site-specific DCE, including the projected cost
of managing irradiated fuel.
TLG Services, Inc. has prepared a site-specific decommissioning cost analysis for VYNPS,
which also provides projected costs of managing spent fuel, as well as non-radiological
decommissioning and site restoration costs, accounted for separately. The site-specific DCE is
provided in Attachment 1 and fulfills the requirements of 10 CFR 50.82(a)(4)(i) and 10 CFR
50.82(a)(8)(iii). A summary of the site-specific DCE, including the projected cost of managing
spent fuel is provided in Table 2-2. The site-specific DCE, from which this table was derived, is
provided as Attachment 1.
The methodology used by TLG Services, Inc. to develop the site-specific DCE follows the basic
approach originally advanced by the Atomic Industrial Forum (AIF) in its program to develop a
standardized model for decommissioning cost estimates. The results of this program were
published as AIF/NESP-036, "A Guideline for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates," (Reference 4). The AIF document presents a unit cost factor
method for estimating direct activity costs, simplifying the estimating process. The unit cost
factors used in the study reflect the latest available data, at the time of the study, concerning
worker productivity during decommissioning.
Under NRC regulations (10 CFR § 50.82(a)(8)), a licensee must provide reasonable assurance
that funds will be available (or "financial assurance") for decommissioning (i.e., license
termination) costs. The regulations also describe the acceptable methods a licensee can use to
demonstrate financial assurance. Most licensees do this by funding a nuclear decommissioning
trust (NDT). The NRC methodology limits the projected growth rate of the funds in the NDT to
2% per year (real, not nominal).
ENVY uses an NDT for this purpose. The trust was transferred with the liability as part of the
sale transaction when Entergy acquired the plant. The trustee is Mellon Bank, N.A. The trust
had a balance of $653 million as of the end of August 2014.
10 CFR 50.82(a)(6)(iii) states that, "Licensees shall not perform any decommissioning
activities," as defined in 10 CFR 50.2 that, "Result in there no longer being reasonable assurance
that adequate funds will be available for decommissioning." ENVY does not intend to perform
any decommissioning activities that result in there no longer being reasonable assurance that
adequate funds will be available for decommissioning.
10 CFR 50.82(a)(8)(iv) states that, "For decommissioning activities that delay completion of
decommissioning by including a period of storage or surveillance, the licensee shall provide a
means of adjusting cost estimates and associated funding levels over the storage or surveillance
period." Consistent with Regulatory Guide 1.159 (Reference 5), ENVY will update the VYNPS
DCE as required.
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5.0

ENVIRONMENTAL IMPACTS

ENVY has concluded that the environmental impacts associated with planned VYNPS sitespecific decommissioning activities are less than and bounded by the impacts addressed by
previously issued environmental impact statements. 10 CFR 50.82(a)(4)(i) requires that the
PSDAR include, "...a discussion that provides the reasons for concluding that the environmental
impacts associated with site-specific decommissioning activities will be bounded by appropriate
previously issued environmental impact statements." The following discussion provides the
reasons for reaching this conclusion and is based on two previously issued environmental impact
statements:
1. NUREG-0586, Final Generic Environmental Impact Statement on Decommissioning of
Nuclear Facilities: Supplement 1, Regarding the Decommissioning of Nuclear Power
Reactors (Reference 6) (Referred to as the GEIS).
2. NUREG-1496, Generic Environmental Impact Statement in Support of Rulemaking on
Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities
(Reference 7).
In evaluating whether the impacts in these previously issued environmental impact statements
are bounding, information from NUREG- 1437, Generic Environmental Impact Statement for
License Renewal of Nuclear Plants, Supplement 30, Regarding Vermont Yankee Nuclear Power
Station (Reference 8) was also considered.
5.1

Environmental Impact of VYNPS Decommissioning

The following is a summary of the reasons for reaching the conclusion that the environmental
impacts of decommissioning Vermont Yankee Nuclear Power Station (VYNPS) are bounded by
the GEIS. Each environmental impact standard in the GEIS is listed along with an explanation
as to why ENVY concludes the GEIS analysis bounds the impacts of VYNPS decommissioning
on that standard. As a general matter, VYNPS is smaller than the reference boiling water reactor
used in the GEIS to evaluate the environmental impacts of decommissioning, and is therefore
bounded by those assessments. Further, no unique site-specific features or unique aspects of the
planned decommissioning have been identified.
5.1.1

Onsite/Offsite Land Use

Section 4.3.1 of the GEIS concluded that the impacts on land use are not detectable or small for
facilities having only onsite land use changes as a result of large component removal, structure
dismantlement, and low-level waste packaging and storage. VYNPS has sufficient area onsite
that has been previously disturbed (due to construction or operations activities) upon which to
conduct all of these decommissioning activities. Any construction activities that would disturb
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one acre or greater of soil would require a storm water permit from the Vermont Department of
Environmental Conservation (VTDEC) prior to proceeding with the activity. The storm water
permit would contain best management practices (BMPs) to control sediment and erosion effect
on water courses and wetlands.
Based on the GEIS, the experience of plants that are being decommissioned has not included any
needs for additional land offsite. Consistent with this determination, ENVY does not anticipate
any changes in land use beyond the site boundary during decommissioning. Therefore, Entergy
concludes that the impacts of VYNPS decommissioning on onsite/offsite land use are bounded
by the GEIS.
5.1.2

Water Use

After plant shutdown, the operational demand for cooling water and makeup water will
dramatically decrease. Additionally, after the plant is shut down and defueled, the amount of
water used by the service water system will be much less than during normal operation of the
plant. The need for cooling water will continue to decrease as the heat load of spent fuel in the
spent fuel pool declines due to radioactive decay and as spent fuel is relocated from the spent
fuel pool to the ISFSI. During plant shutdown, the use of potable water will decrease
commensurate with the expected decrease in plant staffing levels. For these reasons, Section
4.3.2 of the GEIS concluded that water use at decommissioning nuclear reactor facilities is
significantly smaller than water use during operation.
The GEIS also concluded that water use during the decontamination and dismantlement phase
will be greater than that during the storage phase. However, there are no unique aspects
associated with the decommissioning of VYNPS and water use for such activities as flushing
piping, high pressure water washing, dust abatement, etc. Consequently, VYNPS water use
impacts were addressed by the evaluation of the reference facility in the GEIS.
Therefore, ENVY concludes that the impacts of VYNPS decommissioning on water use are
bounded by the GEIS.
5.1.3

Water Quality

This section considers water quality impacts of nonradioactive material for both surface and
groundwater during the decommissioning process. Table E-3 of the GEIS identifies
decommissioning activities that may affect water quality. These activities include system
deactivation activities (draining, flushing, and liquid processing) as well as facility
decontamination and dismantlement activities (water spraying and rubblization). The GEIS also
emphasizes the need to minimize water infiltration during the SAFSTOR period.
ENVY has chosen to decommission VYNPS using the SAFSTOR method. During the
SAFSTOR planning and actual storage periods, storm water runoff and drainage paths will be
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maintained in their current configuration. Regulatory mandated programs and processes designed
to minimize, detect, and contain spills will be maintained throughout the decommissioning
process. Federal, state and local regulations and permits pertaining to water quality will also
remain in effect and no significant changes to water supply reliability are expected. In addition to
the National Pollutant Discharge Elimination System (NPDES) permit, which regulates surface
water discharges from the site (Reference 9), the following permits will remain in place:
*

Indirect Discharge Permit ID-9-0036-2 ID-9-0036-2 which regulates indirect discharges of
treated domestic sewage and other wastes to the groundwater and indirect discharges to the
Connecticut River (Reference 10).

"

Solid Waste Management Facility Certification F9906-Al which regulates land application
of septage (Reference 11).

*

Public Water System Permits 8332 and 20738 which regulates groundwater withdrawal for
drinking and plant purposes (References 12 and 13).

Therefore, ENVY concludes that the impacts of VYNPS decommissioning on water quality are
bounded by the GEIS.
5.1.4

Air Quality

Air Contaminant Source Registration Certificate WM2335 was issued by the VTDEC and
regulates air emission sources at VYNPS (Reference 14). This certificate will remain in place
during decommissioning. If new sources of air emissions are added or changed at the facility to
support this process, the certificate will be modified as required. As new regulations are issued
that impact these sources, these requirements will be addressed at the station. In addition, there
are various other air quality regulations that will govern activities involving hazardous air
pollutants and indoor air quality.
There are many types of decommissioning activities listed in Section 4.3.4 of the GEIS that have
the potential to affect air quality. For those activities applicable to the SAFSTOR option, ENVY
does not anticipate any activities beyond those listed in the GEIS that could potentially affect air
quality. In addition, federal, state and local regulations pertaining to air quality will remain in
effect to regulate emissions associated with fugitive dust, criteria air pollutants, hazardous air
pollutants, and ozone-depleting gases. Therefore, ENVY concludes that the impacts of VYNPS
decommissioning on air quality are bounded by the GEIS.
5.1.5

Aquatic Ecology
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Aquatic ecology encompasses the plants and animals in the Connecticut River and wetlands near
VYNPS. Aquatic ecology also includes the interaction of those organisms with each other and
the environment. Section 4.3.5 of the GElS evaluates both the direct and indirect impacts from
decommissioning on aquatic ecology.
Direct impacts can result from activities such as the removal of shoreline structures or the active
dredging of canals. VYNPS's shoreline structures are similar to the plants listed in Table E-2 of
the GEIS, and there are no apparent discriminators based on the salient characteristics (size and
location) listed in Table E-5 of the GEIS. Removal of the intake and discharge facilities as well
as other shoreline structures will be conducted in accordance with BMPs outlined in permits
issued by the VTDEC and if necessary, the U. S. Army Corps of Engineers. Intake canal
dredging should no longer be required due to the diminished residual heat removal requirements,
and the eventual relocation of the spent fuel to the ISFSI.
As previously discussed in Section 5.1.2, the amount of cooling water withdrawn from the
Connecticut River will significantly decrease thus reducing the potential impacts from
impingement and entrainment of aquatic species. Additionally, any significant potential for
sediment runoff or erosion on disturbed areas will be controlled in accordance with BMPs
outlined in the storm water permit. ENVY does not anticipate disturbance of lands beyond the
current operational areas of the plant, so there should not be any new impacts to aquatic ecology
from runoff associated with land disturbance activities.
Therefore, ENVY concludes that the impacts of VYNPS decommissioning on aquatic ecology
are bounded by the GEIS.
5.1.6

Terrestrial Ecology

Terrestrial ecology considers the plants and animals in the vicinity of VYNPS as well as the
interaction of those organisms with each other andthe environment. Evaluations of impacts to
terrestrial ecology are usually directed at important habitats and species, including plant and
animals that are important to industry, recreational activities, the area ecosystems, and those
protected by endangered species regulations and legislation. Section 4.3.6 of the GElS evaluates
the potential impacts from both direct and indirect disturbance of terrestrial ecology.
Direct impacts can result from activities such as clearing native vegetation or filling a wetland.
ENVY does not anticipate any decommissioning activities, including ISFSI expansion, will
disturb habitat beyond the operational areas of the plant. All dismantlement, demolition, and
waste staging activities are envisioned to be conducted within the industrial area of the site. Also
the VTDEC controls significant impacts to the environment through regulation of construction
activities.
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There is a nesting box on the plant main stack that was installed by VYNPS in 2009 to attract
peregrine falcons at the request of the Audubon Society. There have been two consecutive years
of four young born and successfully fledged since 2012. Since the peregrine falcon is protected
under the Migratory Bird Treaty Act, a Migratory Bird Depredation permit from the U.S. Fish
and Wildlife Service (USFWS) will be required to remove the nest prior to dismantlement of the
main stack. Since this activity will be under the oversight of the USFWS, impacts are not
expected to destabilize or noticeably alter this species population.
Indirect impacts may result from effects such as erosional runoff, dust or noise. Any construction
activities that would disturb one acre or greater of soil would require a storm water permit from
the VTDEC prior to proceeding with the activity. The storm water permit would contain BMPs
to control sediment and the effects of erosion associated with the construction activity. Fugitive
dust emissions will be controlled through the judicious use of water spraying. The basis for
concluding that the environmental impacts of noise are bounded by the GEIS is discussed in
Section 5.1.16 below.
Section 4.3.6 of the GEIS concludes that if BMPs are used to control indirect disturbances and
habitat disturbance is limited to operational areas, the potential impacts to terrestrial ecology are
small. As discussed above, there are no unique disturbances to the terrestrial ecology anticipated
during the decommissioning of VYNPS. Therefore, ENVY concludes that the impacts of
VYNPS decommissioning on terrestrial ecology are bounded by the GEIS.
5.1.7

Threatened and Endangered Species

Based on the SEIS (Reference 8), there were two federally-listed endangered aquatic species that
were reported to inhabit the Connecticut River: dwarf wedge mussel and short nose sturgeon.
These two same species were also state-listed as endangered. In addition, the brook floater was
also state-listed as an endangered aquatic species, but the species is currently known only from
the West River. It was determined in the SEIS that none of these federally-and state-listed
species occurred within the vicinity (6-mile radius) of VYNPS, and that no designated critical
habitat for the species existed within the vicinity of VYNPS.
-

The SEIS also identified three federally-listed endangered terrestrial species with the potential to
occur within the vicinity of VYNPS: Jessup's milk-vetch, northeastern bulrush, and Indiana bat.
The bald eagle was listed in the SEIS as a federally-listed threatened species but this species has
since been delisted. These same species, including the bald eagle, are state-listed as endangered
or threatened. It was determined in the SEIS that no designated critical habitat for these species
exists within the vicinity of VYNPS. The SEIS also listed an additional 29 state-listed terrestrial
species (21 plants and 8 animals) as threatened, endangered, or species of special concern that
could potentially occur in the vicinity of the VYNPS site. Of the terrestrial species, only the
state-listed bald eagle (endangered) is known to occur in the vicinity of the VYNPS site.
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Section 4.3.7 of the GElS does not make a generic determination on the impact of
decommissioning on threatened and endangered species. Rather it concludes that the adverse
impacts and associated significance of the impacts must be determined on a site-specific basis.
With respect to the threatened and endangered aquatic species, the environmental impacts during
decommissioning are expected to be minimal. Removal of the intake and discharge facilities as
well as other shoreline structures will be conducted in accordance with BMPs outlined in permits
issued by the VTDEC and if necessary, the U. S. Army Corps of Engineers. Intake canal
dredging is no longer expected to occur due to the diminished heat load. As previously discussed
in Section 5.1.2, the amount of cooling water withdrawn from the Connecticut River will
significantly decrease thus reducing the potential impacts of impingement, entrainment, and
thermal discharges on aquatic species. One potential adverse impact would be the elimination of
the thermal refuge for aquatic species in the discharge area which are preyed upon by the bald
eagle, similar to when VYNPS is not operating in the winter months.
The environmental impacts during decommissioning are expected to be minimal on threatened
and endangered terrestrial species. ENVY does not anticipate disturbing habitat beyond the
operational areas of the plant for decommissioning and construction activities. Construction
activities that disturb one acre or greater of soil are permitted by the VTDEC and BMPs are
required to be implemented to control sediment and the effects of erosion. Additionally, VYNPS
has procedural administrative controls in place which require that significant project activities
undergo an environmental review prior to the activity occurring and ensure that impacts are
minimized through implementation of BMPs. Federal and state regulations pertaining to listed
species will also remain in effect, which will further ensure that impacts to listed species and
their habitats are minimized.
Section 4.3.7 of the GElS also suggests that care be exercised in conducting decommissioning
activities after an extended SAFSTOR period because there is a greater potential for rare species
to colonize the disturbed portion of the site. However as previously discussed, procedural
administrative controls and federal and state regulations that will remain in effect would ensure
that mitigation measures are implemented as appropriate to protect wildlife.
Based on the above, the planned decommissioning of VYNPS will not result in a direct mortality
or otherwise jeopardize the local population of any threatened or endangered species.
5.1.8

Radiological

The GElS considered radiological doses to workers and members of the public when evaluating
the potential consequences of decommissioning activities.
Occupational Dose
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The occupational radiation exposure to VYNPS plant personnel will be maintained As Low As
Reasonably Achievable (ALARA) and below the occupational dose limits in 10 CFR Part 20
during decommissioning. The need for plant personnel to routinely enter radiological areas to
conduct maintenance, calibration, inspection, and other activities associated with an operating
plant will be reduced, thus it is expected that the occupational dose to plant personnel will
significantly decrease after the plant is shut down and defueled. The station ALARA program
will be maintained during dormancy and the D&D periods to ensure that occupational dose is
maintained ALARA and well within 10 CFR Part 20 limits.
ENVY has elected to decommission VYNPS using the SAFSTOR alternative. It is expected that
the occupational dose required to complete the decommissioning activities at VYNPS would be
reduced significantly by radioactive decay during the SAFSTOR period. ENVY estimates that
the occupation radiation exposure would be 1,057, 584 and 192 person-rem, after SAFSTOR
dormancy periods of 10, 30 and 50 years respectively. This estimate is based on an analysis of
area by area decommissioning worker occupancy, current radiation levels and projected
radionuclide decay. The estimates for dormancy periods greater than 10 years are within the
range of SAFSTOR dose estimates (834-326 person-rem) provided in Table 4-1 of the GEIS. As
suggested in footnote (b) of Table 4-1, comparison of occupational radiation exposure to that of
the DECON option may be more appropriate for short dormancy periods. As such, the estimated
exposure of 1,057 person-rem for the 10 year dormancy period compares favorably with the
1,874 person-rem provided in Table 4-1 for the DECON option.
Public Dose
Section 4.3.8 of the GETS considered doses from liquid and gaseous effluents when evaluating
the potential impacts of decommissioning activities on the public. Table G-15 of the GEIS
compared effluent releases between operating facilities and decommissioning facilities and
concluded that decommissioning releases are lower. The GElS also concluded that the collective
dose and the dose to the maximally exposed individual from decommissioning activities are
expected to be well within the regulatory standards in 10 CFR Part 20 and Part 50.
The expected radiation dose to the public from VYNPS decommissioning activities will be
maintained within regulatory limits and below comparable levels when the plant was operating
through the continued application of radiation protection and contamination controls combined
with the reduced source term available in the facility. Also Section 7.1 of the SEIS (Reference 8)
concluded that there were no site-specific radiological dose aspects associated with
decommissioning of VYNPS. Therefore, ENVY concludes that the impacts of VYNPS
decommissioning on public dose are small and are bounded by the GEIS.
5.1.9

Radiological Accidents
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The likelihood of a large offsite radiological release that impacts public health and safety after
VYNPS is shut down and defueled is considerably lower than the already very low likelihood of
a release from the plant during power operation. This is because the majority of the potential
releases associated with power operation are not relevant after the fuel has been removed from
the reactor. Furthermore, handling of spent fuel assemblies will continue to be controlled under
work procedures designed to minimize the likelihood and consequences of a fuel handling
accident. In addition, emergency plans and procedures will remain in place to protect the health
and safety of the public while the possibility of significant radiological releases exists.
Section 4.3.9 of the GEIS assessed the range of possible radiological accidents during
decommissioning and separated them into two general categories; fuel related accidents and nonfuel related accidents. Fuel related accidents have the potential to be more severe and zirconium
fire accidents, in particular, could produce offsite doses that exceed EPA's protective action
guides (Reference 15). As part of its effort to develop generic, risk-informed requirements for
decommissioning, the NRC staff performed analysis of the offsite radiological consequences of
beyond-design-basis spent fuel pool accidents using fission product inventories at 30 and 90 days
and 2, 5, and 10 years. The results of the study indicate that the risk at spent fuel pools is low and
well within the NRC's Quantitative Health Objectives. The generic risk is low primarily due to
the very low likelihood of a zirconium fire. (Reference 6)
The potential for decommissioning activities to result in radiological releases not involving spent
fuel (i.e., releases related to decontamination, dismantlement, and waste handling activities) will
be minimized by use of procedures designed to minimize the likelihood and consequences of
such releases.
Therefore, ENVY concludes that the impacts of VYNPS decommissioning on radiological
accidents are small and are bounded by the previously issued GEIS.
5.1.10 Occupational Issues
Occupational issues are related to human health and safety. Section 4.3.10 of the GEIS evaluates
physical, chemical, ergonomic, and biological hazards. ENVY has reviewed these occupational
hazards in the GElS and concluded that the decommissioning approach chosen for VYNPS poses
no unique hazards from what was evaluated in the GEIS. ENVY will continue to maintain
appropriate administrative controls and requirements to ensure occupational hazards are
minimized and that applicable federal, state and local occupational safety standards and
requirements continue to be met. Therefore, ENVY concludes that the impacts of VYNPS
decommissioning on occupational issues are bounded by the GEIS.
5.1.11 Cost
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Decommissioning costs for VYNPS are discussed in Section 4.0 and in Attachment 1 to this
report. Section 4.3.11 of the GElS recognizes that an evaluation of decommissioning cost is not a
National Environmental Policy Act requirement. Therefore, a bounding analysis is not
applicable.
5.1.12 Socioeconomics
Decommissioning of VYNPS is expected to result in negative socioeconomic impacts. As
VYNPS transitions from an operating plant to a shutdown plant and into the different phases of
decommissioning, an overall decrease in plant staff will occur. The lost wages of these plant staff
will result in decreases in revenues available to support the local economy and local tax
authorities. Some laid-off workers may relocate, thus potentially impacting the local cost of
housing and availability of public services.
Section 4.3.12 of the GElS evaluated changes in workforce and population, changes in local tax
revenues, and changes in public services. The evaluation also examined large plants located in
rural areas that permanently shut down early and selected the SAFSTOR option. The GElS
determined that this situation is the likeliest to have negative impacts. The GEIS concluded that
socioeconomic impacts are neither detectable nor destabilizing and that mitigation measures are
not warranted. Therefore, ENVY concludes that the impacts of VYNPS decommissioning on
socioeconomic impacts are bounded by the GELS.
5.1.13 Environmental Justice
Executive Order 12898 dated February 16, 1994, directs Federal executive agencies to consider
environmental justice under the National Environmental Policy Act. It is designed to ensure that
low-income and minority populations do not experience disproportionately high and adverse
human health or environmental effects because of Federal actions.
Section 4.4.6 of the SEIS (Reference 8) analyzed 2000 census data within 50 miles of VYNPS to
identify minority and low income populations. The SEIS analysis concluded that there were no
census block groups in Vermont or New Hampshire within the 50-mile region that exceeded the
NRC thresholds defining minority populations. The only census block groups that exceeded the
NRC minority population thresholds were located south and southeast of VYNPS in
Massachusetts. The majority of the census block groups exceeding the thresholds defining a
low-income population were also located in the same communities to the south and southeast of
the site containing minority populations. Additional low-income census block groups were
located in Greenfield, Adams, and Pittsfield, Massachusetts, in Bennington, Vermont, and in
Keene, New Hampshire. A comparison of newer 2010 census data indicates that minority and
low income demographics did not significantly change from that of the 2000 census results,
indicating that the SEIS conclusions are still valid.
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Section 4.13.3 of the GElS reviewed environmental justice decommissioning impacts related to
land use, environmental and human health, and socioeconomics. ENVY does not anticipate any
offsite land disturbances during decommissioning, thus the land use impacts are not applicable
for VYNPS. In addition as previously discussed in Section 5.1.12, it was determined that
socioeconomic impacts from decommissioning are bounded by the GELS. Potential impacts to
minority and low-income populations would mostly consist of radiological effects. Based on the
radiological environmental monitoring program data from VYNPS, the SEIS determined that the
radiation and radioactivity in the environmental media monitored around the plant have been
well within applicable regulatory limits. As a result, the SEIS found that no disproportionately
high and adverse human health impacts would be expected in special pathway receptor
populations (i.e., minority and/or low income populations) in the region as a result of subsistence
consumption of water, local food, fish, and wildlife.
Therefore, ENVY concludes that the impacts of VYNPS decommissioning on environmental
justice are small and are bounded by the GELS.
5.1.14 Cultural, Historic, and Archeological Resources
Based on a review of the Vermont State Historic Preservation Office (SHPO) files and
information provided by the applicant, the NRC concluded in Section 4.4.5 of the SEIS
(Reference 8) that the potential impacts from license renewal of VYNPS on historic and
archaeological resources would be small. The NRC's conclusion was based on: 1) no prehistoric
archaeological sites have been identified on the VYNPS property, and 2) environmental review
procedures have been put in place at VYNPS regarding undertakings that involve land disturbing
activities in undisturbed surface and subsurface areas as well as modifications to historic
structures (i.e., Governor Hunt House). These environmental protection procedures include
contacting the SHPO to establish the actions necessary to protect known or as of yet
undiscovered cultural resources before an action are allowed to occur.
The cultural, historic, and archeological impact evaluation conducted in the GElS (Reference 6)
focused on similar attributes as the SEIS (Reference 8). The GElS evaluated direct effects such
as land clearing and indirect effects such as erosion and siltation. The conclusion for the license
renewal evaluation is also applicable to the decommissioning period because: 1)
decommissioning activities will be primarily contained to disturbed areas located away from
areas of existing or high potential for archaeological sites 2) construction activities that disturb
one acre or greater of soil are permitted by VTDEC approval and BMIPs are required to control
sediment and the effects of erosion, and 3) environmental protection procedures pertaining to
archaeological and cultural resources will remain in effect during decommissioning.
Therefore, ENVY concludes that the impacts of VYNPS decommissioning on cultural, historic,
and archeological resources are small and are bounded by the GELS.
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5.1.15 Aesthetic Issues
During decommissioning, the impact of activities on aesthetic resources will be temporary and
remain consistent with the aesthetics of an industrial plant. In most cases, Section 4.3.15 of the
GEIS concludes that impacts such as dust, construction disarray, and noise would not easily be
detectable offsite.
The GEIS concluded that the retention of structures during a SAFSTOR period or the retention
of structures onsite at the time the license is terminated is likewise not an increased visual
impact, but instead a continuation of the visual impact analyzed in the facility construction or
operations final environmental statement.
After the decommissioning process is complete, site restoration activities will result in structures
being removed from the site and the site being backfilled, graded and landscaped as needed. The
GEIS concludes that the removal of structures is generally considered beneficial to the aesthetic
impacts of the site.
Therefore, ENVY concludes that the impacts of VYNPS decommissioning on aesthetic issues
are bounded by the GEIS.
5.1.16 Noise
General noise levels during the decommissioning process are not expected to be any more severe
than during refueling outages and are not expected to present an audible intrusion on the
surrounding community. Some decommissioning activities may result in higher than normal
onsite noise levels (i.e., some types of demolition activities). However, these noise levels would
be temporary and are not expected to experience an audible intrusion on the surrounding
community.
Section 4.3.16 of the GEIS indicates that noise impacts are not detectable or destabilizing and
makes a generic conclusion that potential noise impacts are small. Based on the standard
decommissioning approach proposed for VYNPS, ENVY concludes that the impacts of VYNPS
decommissioning on noise are bounded by the GEIS.
5.1.17 Transportation
The transportation impacts of decommissioning are dependent on the number of shipments to
and from the plant, the types of shipments, the distance the material is shipped, and the
radiological waste quantities and disposal plans. The shipments to and from the plant would
primarily result from construction activities associated with the ISFSI expansion and shipments
of radioactive wastes and non-radioactive wastes associated with dismantlement and disposal of
structures, systems and components.
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The estimated cubic feet of radioactive waste associated with VYNPS decommissioning that will
either be destined for land disposal (Class A, B and C) or a geologic repository (Greater than
Class C) is summarized as follows:
*

Class A: 664,892 cubic feet

*

Class B: 1,002 cubic feet

*

Class C: 505 cubic feet

*

Greater than Class C (GTCC): 357 cubic feet

Table 4-7 of the GEIS estimated that the volume of land needed for LLRW disposal from the
referenced BWR was 636,000 cubic feet under the SAFSTOR alternative. ENVY presently
estimates the LLRW volume (Class A, B, and C) for VYNPS that is destined for land disposal is
approximately 666,399 cubic feet using the SAFSTOR alternative. This volume of LLRW is
comparable to the range analyzed in the GEIS.
ENVY must comply with applicable regulations when shipping radioactive waste from
decommissioning. The NRC has concluded in Section 4.3.17 of the GEIS that these regulations
are adequate to protect the public against unreasonable risk from the transportation of radioactive
materials.
The number of GTCC waste shipments expected to occur during decommissioning is expected to
be below the number referenced in Table 4-6 of the GEIS. These shipments will occur over an
extended period of time and will not result in significant changes to local traffic density or
patterns, the need for construction of new methods of transportation, or significant dose to
workers or the public.
In addition, shipments of non-radioactive wastes from the site are not expected to result in
measurable deterioration of affected roads or a destabilizing increase in traffic density.
Therefore, ENVY concludes that the impacts of VYNPS decommissioning on transportation are
bounded by the GEIS.
5.1.18 Irreversible and Irretrievable Commitment of Resources
Irreversible commitments are commitments of resources that cannot be recovered, and
irretrievable commitments of resources are those that are lost for only a period of time.
Uranium is a natural resource that is irretrievably consumed during power operation. After the
plant is shutdown, uranium is no longer consumed. The use of the environment (air, water, land)
is not considered to represent a significant irreversible or irretrievable resource commitment, but
rather a relatively short-term investment. Since the VYNPS site will be decommissioned to meet
the unrestricted release criteria found in 10 CFR 20.1402, the land is not considered an
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irreversible resource. The only irretrievable resources that would occur during decommissioning
would be materials used to decontaminate the facility (e.g., rags, solvents, gases, and tools), and
the fuel used for decommissioning activities and transportation of materials to and from the site.
However, the use of these resources is minor.
While the GEIS does not specify quantitative bounds for commitment of irreversible and
irretrievable resources, ENVY concludes that the impacts of VYNPS decommissioning on these
resources are negligible and consistent with the conclusions of the GEIS.
5.2

Environmental Impacts of License Termination - NUREG-1496

According to the schedule provided in Section 3 of this report, a license termination plan for
VYNPS will not be developed until approximately two years prior to the final site
decontamination (currently assumed to be approximately the year 2072 subject to ENVY's
commitment regarding the commencement of radiological decommissioning in the Settlement
Agreement (Attachment 2)). At that time, a supplemental environmental report will be submitted
as required by 10 CFR 50.82(a)(9). While detailed planning for license termination activities will
not be performed until after the SAFSTOR dormancy period, the absence of any unique sitespecific factors, significant groundwater contamination, unusual demographics, or impediments
to achieving unrestricted release support an expectation that impacts resulting from license
termination will be similar to those evaluated in NUREG-1496.
5.3.

Discussion of Decommissioning in the Draft Supplemental Environmental Impact
Statement (DSEIS)

As part of the VYNPS license renewal process, postulated impacts associated with
decommissioning were discussed in Section 7.0 of the DSEIS (Reference 8). Identified were six
issues related to decommissioning as follows:
" Radiation Doses
*

Waste Management

*

Air Quality

*

Water Quality

•

Ecological Resources

" Socioeconomic Impacts
The NRC staff did not identify any new and significant information during their independent
review of the VYNPS license renewal environmental report (Reference 16), the site audit, or the
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scoping process for license renewal. The NRC concluded that there are no impacts related to
these issues beyond those discussed in the GEIS for license renewal (Reference 17) or the GEIS
for decommissioning (Reference 6). For the issues identified above, the license renewal and
decommissioning GEISs both concluded the impacts are small. The NRC found no site-specific
issues related to decommissioning. There are no contemplated decommissioning activities that
would alter that conclusion.
Additional Considerations

5.4

The following considerations are relevant to concluding that decommissioning activities will not
result in significant environmental impacts not previously reviewed:
*

The release of effluents will continue to be controlled by plant license requirements and
plant procedures.

*

ENVY will continue to comply with the Offsite Dose Calculation Manual, Radiological
Environmental Monitoring Program, and the Groundwater Protection Initiative Program
during decommissioning.

*

Releases of non-radiological effluents will continue to be controlled per the requirements
of the NPDES permit and applicable State of Vermont permits.

*

Systems used to treat or control effluents during power operation will either be
maintained or replaced by temporary or mobile systems for the decommissioning
activities.

*

Radiation protection principles used during plant operations will remain in effect during
decommissioning.

*

Sufficient decontamination and source term reduction prior to dismantlement will be
performed to ensure that occupational dose and public exposure will be maintained below
applicable limits.

*

Transport of radioactive waste will be in accordance with plant procedures, applicable
Federal regulations, and the requirements of the receiving facility.

0

Site access control during decommissioning will minimize or eliminate radiation release
pathways to the public.

*

The Settlement Agreement (Attachment 2) requires ENVY to conduct all activities in
Vermont, including at the VY Station site, in accordance with federal and state laws,
including VDH's Radiological Health Rule.
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Additionally, draft NUREG-2157, Waste Confidence Generic Environmental Impact Statement,
found that the generic environmental impacts of ongoing spent fuel storage are small (Reference
18).
5.5

Conclusions

Based on the above discussions, ENVY concludes that the environmental impacts associated
with planned VYNPS site-specific decommissioning activities are less than and bounded by the
impacts addressed by previously issued environmental impact statements. Specifically, the
environmental impacts are bounded by the GEIS (Reference 6) and SEIS (Reference 8).
1. The postulated impacts associated with the decommissioning method chosen, SAFSTOR,
have already been considered in the SEIS and GEIS.
2. There are no unique aspects of VYNPS or of the decommissioning techniques to be
utilized that would invalidate the conclusions reached in the SEIS and GELS.
3. The methods assumed to be employed to dismantle and decontaminate VYNPS are
standard construction-based techniques fully considered in the SEIS and GEIS.
Therefore, it can be concluded that the environmental impacts associated with the site-specific
decommissioning activities for VYNPS will be bounded by appropriate previously issued
environmental impact statements.
10 CFR 50.82(a)(6)(ii) states that licensees shall not perform any decommissioning activities, as
defined in 10 CFR 50.2 that result in significant environmental impacts not previously reviewed.
No such impacts have been currently identified. ENVY will conduct ongoing reviews during the
decommissioning process to assure identification of any such impacts.
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Attachment 2: Settlement Agreement between ENO, ENVY and State of Vermont

SETTLEMENT AGREEMENT
This Settlement Agreement ("Agreement") is entered into by and between Entergy Nuclear Vermont
Yankee, LI.C ("EVY"), Entergy Nuclear Operations, Inc. ("ENO," and together with EVY, "Entergy
VY"), the Vermont Public Service Department ("PSD"), the Vermont Agency of Natural Resources
("ANR"), and the Vermont Department of Health ("VDlI") (collectively, "the Parties").
A.
The Vermont Yankee Nuclear Power Station ("VY Station") is a nuclear power plant
located in Vernon, Vermont, that is owned by EVY and operated by ENO.
B.
Entergy VY operated the VY Station until March 21, 2012, pursuant to a license from
the Nuclear Regulatory Commission ("NRC") and a Certificate of Public Good ("CPG") from the
Vermont Public Service Board ("B-ard"). Before the expiration of those approvals, the NRC renewed
the license of Entergy VY for a fiirther 20-year term, and [VY and ENO petitioned the Hoard for a
new CPC for a further 20-year term. The Parties disagree whether EVY had authority from the State
of Vermont to operate the VY Station after March 21, 2012. The Parties also disagree about much of
the evidence presented to the Board in connection with Entergy VY's petition for a further 20-year
term, including, among other things, the degree, extent, and duration of economic dislocation that
residents of Vermont would experience as a result of the shutdown of the VY Station.
C.
Until August 27, 2013, Entergy VY was seeking from the Board a CPG that would
permit Entergy VY to operate the VY Station through 2032. On August 27, 2013, Entergy VY
announced that it will cease operating the VY Station at the end of the current operating cycle. On
August 27, 2013, Entergy VY filed a Second Amended Petition with the Board, seeking a CPG from
the Board to continue operations to generate electricity only through December 31, 2014. On
September 23, 2013, ENO formally notified the NRC that the VY Station would permanently cease
power operations effective at the end of the current operating cycle, which is expected to be no later
than December 31, 2014.
D.
Entergy VY and the State of Vermont ("State") are engaged in and/or contemplating
other actual and potential litigation relating to the VY Station, including: (I) potential petitions for
review by the United States Supreme Court of the August 14, 2013, decision of the United States Court
of Appeals for the Second Circuit in Entergy v. Shumlin (2d Cir. Docket Nos. 12-707 and 12-791); (2)
Entergy VY's motion for attorneys' fees in Entergy v. Shumlin (D. Vt. Docket No. 1:11 -cv-99); (3)
Public Service Board Docket No. 7600; (4) potential petitions for review of the December 10, 2013,
decision of the United States Court of Appeals for the Second Circuit in Entergy VY's challenge to
Vermont's generation tax enacted in 2012 (2d Cir. Docket No. 12-4659); and (5) Entergy VY's appeal
to the Supreme Court of Vermont front the Board's decisions in Public Service Board Docket No.
7440 (Sup. Ct. Vt. Docket No. 2013-043). In accordance with this Agreement, Entergy VY and the
State of Vermont (through its appropriate agencies and departments) are entering into other agreements
and/or filing pleadings that will resolve the claims between the Parties in items (1) - (5) above, with
each Party to bear its own costs, including attorneys' Ibes, with the exception of any fees or costs that
are covered by statutory bill-back or other state billing authority.
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E.
It is in the best interests of Entergy VY and the State that post-operation matters
concerning the VY Station be addressed as constructively and transparently as possible, and be guided
by the following principles: (1) the VY Station should bc permitted to operate through the end of the
current operating cycle to allow a reasonable transition and adjustment period for plant employees and
other affected stakeholders; (2) to facilitate the decommissioning and overall closure of the VY
Station, spent nuclear fuel ("SNF") should be moved from the spent fuel pool to dry cask storage in a
timely manner, (3) to tacilitate the prompt economic redevelopment of the VY Station site, the
decommissioning process should occur without unreasonable delay, as soon as there are sufficient
funds in the Nuclear Decommissioning Trust ("N DT") for the VY Station; (4) it is in the best interests
of the State for the VY Station site to be available for prompt economic redevelopment through the
expeditious progress and completion of decommissioning and, as provided for in prior agreements, site
restoration: and (5) a specific fund should be established related to Entergy VY's site restoration
obligations in connection with the VY Station as agreed to herein.
In consideration of all of the foregoing, the obligations hereafter set forth and other good and valuable
consideration, the receipt and sufficiency of which are hereby acknowledged, the Parties agree as
follows.
I.

On or before December 3 1, 2014, Entergy VY shall cease all nuclear power generating
operations at the VY Station, except for the operation of emergency back-up generators as
needed, including periodic testing of same. Notwithstanding the foregoing, in the event the
current operating cycle is affected by unexpected operational events that are beyond Entergy
VY's reasonable control (whether external to the plant or otherwise), Entergy VY may seek
permission to operate the VY Station for a limited period of time after December 31, 2014.
Entergy VY will not operate the VY Station beyond December 31, 2014, unless: (1) PSD
supports Entergy VY's request to extend operation, and (2) Entergy VY seeks and obtains
approval from both the NRC and the Board by December 31, 2014, for such limited continued
operation. It shall not be sufficient that Entergy VY commenced the steps needed to obtain
NRC and Board approval before December 31, 2014; Entergy shall not operate in 2015 unless,
during 2014, it receives every approval necessary for those limited operations. Entergy VY
assumes the risk that either the NRC or the Board or both may not approve Entergy VY's
request in 2014. In the event that Entergy VY obtains the Board and NRC approvals to operate
beyond December 31, 2014, under no circumstance, including pursuant to 3 V.S.A. § 814(b),
shall Entergy VY refuel or in any way supplement or extend the normal life of the fuel at the
VY Station for the current operating cycle, or conduct nuclear power generating operations at
the VY Station after February 28, 2015.

2.

Entergy VY and PSD shall jointly recommend to and shall support before the Board the
issuance of CPG(s) effective as of March 21, 2012, for: (1) operation of the VY Station through
December 31, 2014, and (2) storage of SNF derived from such operation, as requested by the
second amended petition filed by Entergy VY in Board Docket No. 7862 on August 27, 2013.
Entergy VY and PSD will submit a Memorandum of Understanding ("MOU") to the Board, in
the form attached as Exhibit A, in connection with those filings.
In the event that by March 31, 2014, the Board has not granted Entergy VY a CPG that:
(i) approves operation of the VY Station until December 31, 2014, and the storage of SNF
derived from such operation; and (ii) approves the Parties' jointly filed MOU substantially in
its entirety and contains conditions that do not materially alter, add to, or reject what is

2
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provided for by the MOU, each Party agrees that this Agreement may tenninate, if such Party
so determines in its sole discretion and provides written notice within ten (10) days of Board
issuance of its order, whereupon each Party shall be placed in the position that it occupied
before entering into this Agreement, except that the obligations of paragraph 3(a) through (c)
and the actions taken thereundcr are final and shall not be affected by any termination.
3.

Contemporaneous with this Agreement and subject to the provision for costs and fees in
paragraph 24 of this Agreement, Entergy VY and the State or the PSD shall take the following
steps or refrain from taking the steps noted (as appropriate) with respect to the litigation
described below, which they are engaged in and/or contemplating:
a.

Entergy VY and the State shall not file petitions for writs of certiorarifor review by the
United States Supreme Court of the August 14, 2013, decision of the United States
Court of Appeals for the Second Circuit in EntertU v. Shumlin (2d Cir. Docket Nos. 12707 and 12-791 );

b.

Entergy VY shall move to dismiss, with prejudice, its claim for attorneys' fees in
Entergy v. Shumlin (1). Vt. Docket No. 1: 11 -ev-99);

c.

Entergy VY shall not file petitions for rehearing or writ of certiorarifor review by the
United States Supreme Court of the December 10, 2013, decision of the United States
Court of Appeals for the Second Circuit (2d Cir. Docket No. 12-4659) in connection
with the generation tax, and shall not challenge the generating tax at issue in that case in
any other proceeding or tribunal; and

d.

Within thirty (30) days of this Agreement or receipt, as appropriate, Entergy VY shall
pay all outstanding and all properly submitted future bill-back invoices issued by the
State.

Upon the Board's issuance of a CPO as described in paragraph 2:
e.

Entergy VY shall withdraw its appeal to the Supreme Court of Vermont from the
Board's decisions in Public Service Board Docket No. 7440 (Sup. Ct. Vt. Docket No.
2013-043); and

f.

Entergy VY and PSD shall jointly recommend that the Board close Docket 7600.

4.

Entergy VY shall conduct all activities in Vermont, including at the VY Station site, in
accordance with federal and state laws, including VDH's Radiological Health Rule.

5.

Entergy VY shall operate the VY Station in accordance with its existing National Pollutant
Discharge Elimination System ("NPDES") permit. Entergy VY and ANR agree to continue to
pursue issues related to Entergy VY's thermal discharge through ANR's NPDES permitting
process, in accordance with state and federal law.

6.

By December 31, 2014, Entergy VY shall complete and shall provide to PSD, ANR, and VDH
a site assessment study of the costs and tasks of radiological decommissioning, SNF
management, and site restoration of the VY Station. One scenario evaluated in that site
assessment study shall be proceeding to prompt decontamination and dismantling (DECON),

3

41
Rev. 0 September 30, 2014 - DRAFT

VT Ex. 2 135

Vermont Yankee Nuclear Power Station
Post-Shutdown Decommissioning Activities Report

rather than putting the VY Station into a storage and monitoring phase prior to decontamination
and dismantling (SAFSTOR), as those terms are defined by the NRC. The site assessment
study shall include, without limitation, an analysis of steps required to move all SNF to dry fuel
storage and to close the spent fuel pool. The site assessment study also shall include, without
limitation, a full assessment of non-radiological conditions at the VY Station site. In
connection with the site assessment study, Fntergy VY shall conduct a good faith search for,
and provide to, ANR and VDH copies of all commercial general liability insurance policies in
its possession, along with all pollution legal liability policies and all other insurance policies in
its possession that may provide coverage for investigation and cleanup of releases of pollutants
at or from the VY Station site from the date construction of the VY Station began, to the
present. Once the site assessment study is completed, and before any submission to the NRC of
the site assessment study, any site-specific estimate, or any Post-Shutdown Decommissioning
Activities Report (-PSDAR"), Entergy VY shall review the results of the study with PSD,
ANR, and VDH-I, and shall consider any comments provided by those parties for inclusion in
the PSDAR that Entergy VY, as the NRC licensee, is responsible for submitting to the NRC,
without limitation of the State's rights to otherwise comment or participate in the NRC process.
Entergy VY shall tile its PSDAR for the VY Station with the NRC no sooner than sixty (60)
days after completing the site assessment study described in this paragraph. Any PSDAR
Entergy VY submits for the VY Station will include this Agreement and reflect Entergy VY's
commitments to the State in that report.
7.

Entergy VY shall make appropriate filings with the NRC to obtain authority to begin
radiological decommissioning within one hundred twenty (120) days after it has made a
reasonable determination that the funds in the NDT are adequate to complete decommissioning
and remaining SNF management activities that the federal government has not yet agreed (or
been ordered) to reimburse. Once Entergy VY receives either NRC approval of, or nonopposition to, its filings, Entergy VY shall promptly commence, pursue, and complete as soon
as reasonably possible radiological decontamination and dismantling activities. Entergy VY
shall provide to the PSD such additional explanatory or supporting information as the PSD
reasonably may request relating to its evaluation of the adequacy of the NDT.

8.

As used in this Agreement, the period of "site restoration" applies only to the period of time
after radiological decommissioning has been completed to the satisfaction of the NRC. EVY
expressly acknowledges the State's jurisdiction over site restoration. Following completion of
the site assessment study specified in paragraph 6, EVY, PSD, ANR, and VDH shall work in
good faith to determine in a timely and cost-effective manner overall site restoration standards
necessary to support use of the property without limitation (excepting any independent spent
fuel storage installation ("ISMSI") and any perimeter related to it), including that EVY shall not
employ rubblization at the VY Station site (i.e., demolition of an above-grade decontaminated
concrete structure into rubble that is buried on site) and addressing removal of structures and
radiological exposure levels. Nothing in this Agreement is intended to limit the authority of
state agencies to require standards for site restoration commensurate with the standards most
protective to the environment as employed at similar sites nationwide or required by law.

9.

EVY shall commence site restoration in accordance with the overall site restoration standards
established pursuant to paragraph 8 promptly after completing radiological decommissioning.
The standards and timing for site restoration may be adjusted by agreement of EVY, PSD,
ANR, and/or VDH if the property or any sub-unit of the property is to be used solely for
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industrial, commercial, or othcr similar uses that do not require immediate or full completion of
"site restoration" to accommodate such use of the property.
10.

Upon the Board's issuance of a CPG as described in paragraph 2. EVY shall establish a
separate trust fund specifically and solely dedicated to funding site restoration at the VY
Station ("Site Restoration Fund"), as described in paragraphs Nand 9. EVY shall designate the
State ot'Vermort as a material beneficiary to the Site Restoration Fund until site restoration is
completed in accordance with the overall site restoration standards established pursuant to
paragraph 8, anrd shall provide to the State within sixty (60) days of the Board's issuance of a
CPG draft trust terms and provisions. Within thirty (30) days of receipt of the draft trust terms
and provisions, the State shall provide comments to EVY regarding the same, which EVY shall
accept and incorporate so long as commercially reasonable. Provided that the Board issues the
CPG as described in paragraph 2, EVY will make initial deposits, in the form of cash or other
equivalent financial instrument (including a secured note ) in a tbrm acceptable to the PSD
(which approval shall not be unreasonably withheld) and the Board, into the Site Restoration
Fund as tbllows:
a) $10 million within thirty (30) days of the Board's issuance of a CPG as described in
paragraph 2:
b) $5 million by December 31, 2015;
c) $5 million by December 31, 2016;
d) $5 million by December 31, 2017.
Those initial deposits into the Site Restoration Fund shall not be drawn from the NDT or affect
any financial assurance or guarantee in existence with respect to the VY Station as of the date
of this Agreement. EVY shall also provide financial assurance, in the form of a parent
guarantee from Entergy Corporation in the amount of $20 million for the Site Restoration
Fund, provided, however, that such $20 million guarantee shall be established only after the
existing parent guarantee from Entergy Corporation, dated January 26, 2010, and related to
paragraph 13 of the Memorandum of Understanding in Docket No. 6545 is terminated. The
$20 million parent guarantee can be eliminated if the balance in the Site Restoration Fund
exceeds $60 million (either as a result of additional deposits or fund performance).

I1.

Except as otherwise provided in this Agreement, the Parties reserve all rights regarding further
proceedings related to the VY Station, including without limitation its decommissioning and
the proper use of the NDT and to seek or contest expenditures from that fund with the NRC and
in any other appropriate forum. No Party's exercise of such rights shall affect the terms of this
Agreement or release or reduce the obligations of the Parties hereunder. Notwithstanding the
foregoing:
(a) In the event that funds from the NDT are expended for SNF management activities,
Entergy VY shall diligently pursue all available reimbursement of such expenses,
including from the federal government, and Entergy VY shall deposit all such
proceeds into either: (i) the NDT, or (ii) a separate trust (if allowed under existing
federal and state law, and other agreements), provided that the funds in any such
trust are: (1) dedicated to meeting the liabilities of EVY, including
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decommissioning, SNF management, and site restoration activities at the VY
Station: (2) considered original transferred trust funds (not as new contributions
from Entergy VY) subject to calculation and distribution of any Excess Funds under
paragraph 3 of the Memorandum of Understanding in Docket No. 6545, as amended
by the Board's Orders in that docket; and (3) considered part of ihe NDT for
purposes of determining whether "the funds in the NDT are adequate" as required
by paragraph 7 of this Agreement, and included in EVY's submission to the NRC
and considered part of sufficient funds under 10 C.F.R. Part 50 lbr purposes of
commencing decommissioning. Any such separate trust shall be in a form that is
commercially consistent with trusts of that type, provided that Entergy VY shall
provide the trust document(s) to the PSD at least sixty (60) days before the trust is
formed and shall provide notice to the PSI) at least sixty (60) days before any
material change is made to the trust document(s) so that the State will have the
opportunity to pursue any legal remedies available to it to redress any concerns it
may have with the trust formation or amendment document(s) if such concerns
cannot be resolved through mutual agreement of the parties.
(b) Entergy VY shall not seek reimbursement from the NDT or Department of Energy
("DOE") of any amount relating to: (i) the five (5) annual economic development
payments of $2 million each (for a total of S1i0 million) identified in paragraph 17
below; or (ii) the-released escrow funds (approximately $5.2 million) identified in
paragraph 14 below.
(c) Entergy VY shall not seek reimbursement from the NDT or DOE for deposits to the
Site Restoration Fund. Consistent with prior agreements and orders regarding
proper use of the NDT and distributions of any excess funds in the NDT, including
paragraph 3 of the Memorandum of Understanding in Docket No. 6545 as amended
by the Board's orders in that docket, after site restoration activities have been
completed in accordance with the overall site restoration standards established
pursuant to paragraph 8, any remaining funds in the Site Restoration Fund shall be
released to EVY or its designee.
12.

Entergy VY shall apply to the NRC for every approval needed to release portions of the VY
Station site for other use after Entergy VY determines in good faith that such portions
reasonably could be made available for such use, and shall diligently pursue such applications
to completion, provided, however, that Entergy VY shall not be required to submit such
applications for parcels smaller than ten acres nor more frequently than once every five years.
Entcrgy VY shall not wait until completion of radiological decommissioning to apply to the
NRC to make appropriate portions of the site available for reuse.

13.

EVY or its affiliate owns the property on which the VY Station is located ("VY Property").
EVY for itself or on behalf of its affiliate shall grant the State (through its designated agency or
department) a right of first refusal to purchase the VY Property, and if the owner of the VY
Property offers less than all of the VY Property for sale at any one time, the right of first refusal
shall apply to each portion from time to time, as they are so offered. The price payable by the
State shall be fair market value as determined by an independent appraisal performed by a
mutually agreed upon MAI appraiser at the time the right of first refusal is exercised. If the
parties are unable to agree on an appraiser within 60 days, each party shall select an
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independent appraiser, who in turn will select a third independent appraiser to conduct thc
valuation. The State's right of first refusal as to each offered portion of the VY Property must
be exercised by July I of the year following EVY's notice to the State that the VY Property or
a portion thereof is available for sale. The State and the owner of the VY Property shall enter
into any separate documents or instruments necessary to effectuate this right of first refusal and
the intent of this provision.
14.

EVY has made quarterly payments related to the Clean Energy Development Fund ("CEDF")
into an escrow account since March 21, 2012. In consideration of all provisions of this
Agreement, EVY shall make no future payments into that escrow account and make no further
payments into the CEDF, with the exception that all amounts held in the escrow account
(approximately $5.2 million at the time of execution of this Agreement) shall be paid to the
CEDF within thirty (30) days of the Board's issuance of a CPG as described in paragraph 2,
with at least fitly percent (50%) of those amounts to be used in accordance with CEDF criteria
for clean energy development activities in or for the benefit of Windham County, Vermont.
EVY shall not seek or accept funds from the NDT relating to those escrowed funds.

15.

During the period of continued operation of the VY Station for nuclear power generating
activities pursuant to paragraph I above, EVY shall timely pay all taxes and other monies owed
to the State, the Town of Vernon, and any other political subdivision of the State, including the
generation tax. Entergy VY specifically reserves its rights to challenge the imposition of, or
the amount of, any tax, fee, or other payment not already in effect as of the date of this
Agreement which is sought to be imposed on it by the State or any political subdivision thereof,
including the right to seek an injunction or other relief in connection with such challenge.

16.

In consideration of all provisions of this Agreement, including dismissal of litigation described
above, for calendar year 2015 EVY shall make a one-time payment of $5 million on or before
April 25, 2015, to the State of Vermont Department of Taxes. Such payment shall not satisfy
any obligation(s) EVY may have now or in the future for: amounts owed to any city or town,
including, without limitation, the Town of Vernon or the Town of Brattleboro; EVY's
obligation to make in January 2015 the fourth quarterly payment of the generation tax owed for
calendar year 2014 operations and, in the event that it generates electricity subsequent to 2014,
EVY's obligation to pay the generation tax with respect to such subsequent quarters; or EVY's
obligations to pay state income, withholding, and sales and use taxes. If a Vermont law is
enacted subsequent to execution of this Agreement that imposes on EVY a state property tax or
obligation to make payments in lieu of state property tax related to the VY Station effective in
calendar year 2015, the $5 million payment required under this paragraph for calendar year
2015 shall be an offset against any such amount owed in calendar year 2015.

17.

For each of the next five years -- 2014, 2015,2016, 2017, and 2018 -- EVY shall make a
.payment to the State of Vermont on or before April 1 of each year in the amount of $2 million
to promote economic development in Windham County, Vermont. EVY shall not seek or
accept reimbursement from the NDT for any of these payments. Payments pursuant to this
paragraph shall be sent to the attention of the Secretary of Commerce and Community
Development, Agency of Commerce and Community Development Central Office, 1 National
Life Drive #6, Montpelier, Vermont 05620.

18.

The introductory paragraphs contained in this Agreement express the intentions of the Parties
7
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with respect to the VY Station. The binding obligations of the Parties pursuant to this
Agreement are set forth in paragraphs I through 33. Except as expressly stated in this
Agreement, the Parties retain all authority and rescrvc all rights to take any actions authorized
by law. Othcr than the obligations specifically and expressly undertaken in this Agreement, the
Parties reserve and retain all rights, including without limitation Entergy VY's reservation of
the right to challenge any requirement or obligation imposed by state law on the ground that
such law is preempted by applicable federal law or is otherwise invalid, and the State's
reservation of its rights to participate in NRC proceedings and to dispute Entergy VY's use(s)
of the NDT.
19.

Nothing in this Agreement shall be interpreted as prohibiting or restricting Entergy VY from
complying with any requirements or orders of the NRC, or any obligation under its NRC
license. To the extent that Entergy VY would be required to obtain approval from the NRC in
order to fulWill any obligation under this Agreement, Entergy VY shall pursue such NRC
approvals diligently and in good faith, and shall advance each related request by a date
reasonably expected to be necessary to meet its obligations under this Agreement.

20.

Nothing in this Agreement shall affect, restrict, or limit the jurisdiction or regulatory authority
of any state or federal agencies over Entergy VY or the VY Station site.

21.

The Parties have made compromises on specific issues to reach this Agreement. This
Agreement, and all orders approving and implementing provisions of this Agreement shall not
be construed by any Party or tribunal as having precedential impact on any future proceedings
involving the Parties, except in a proceeding to enforce the terms of this Agreement.

22.

Except as expressly stated in this Agreement, all other agreements, Board orders and MOUs
(collectively "Requirements") remain in full tfrce and effect. Entergy VY shall operate and
conduct all other activities at the VY Station, including the operation of emergency generators,
in full compliance with all such Requirements, as required by state and federal law.

23.

The Parties shall negotiate in good faith the terms of necessary instruments to be filed with the
appropriate tribunals to embody the terms necessary to accomplish the goals of this Agreement.

24.

Each Party bears its own costs and fees in connection with the litigation and other proceedings
resolved by this Agreement, including any future litigation related to this Agreement or to the
continued operation, shutdown, decommissioning, or site restoration of the VY Station, with
the exception of any fees or costs covered by statutory bill-back authority incurred by any state
agency.

25.

Any notice given pursuant to this Agreement shall be in writing and delivered by: hand (with
mailed confirmation copy); receipted overnight delivery service; email (if acknowledged by a
reply email from the recipient identified in this Agreement); or mail, first class postage prepaid,
with receipted delivery, to the other Party at the address set forth below:
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It to PSD:
Commissioner
Vermont Public Service Department
112 State Street -- Drawer 20
Montpelier, VT 05620
With a copy to:
Director for Public Advocacy
Vermont Public Service Department
112 State St.
Montpelier, VT 05620-2601
antd a copy to:
Vermont Office of the Attorney General
109 State Street
Montpelier, VT 05609-1001
If to ANR:
Secretary
Vermont Agency of Natural Resources
I National Life Drive, Davis 2
Montpelier, Vermont 05620-3901
With a copy, to:
General Counsel
Vermont Agency of Natural Resources
I National Life Drive, Davis 2
Montpelier, Vermont 05620-3901
and a copy to:
Vermont Office of the Attorney General
109 State Street
Montpelier, VT 05609-1001
If to VDH:
Commissioner
Vermont Department of Health
108 Cherry Street
Burlington, VT 05402
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With a copy to:
Senior Policy and Legal Advisor
Vemiont I)epartment of Health

108 Cherry Street
Burlington, VT 05402
and a copy to:
Vermont Office of the Attorney General
109 State Street
Montpelier, VTO
t5609-1001
If to Officc of the Attorney General:.
Vermont Office of the Attorney General
109 State Street
Montpelier, VT 05609-1001
If to Entcrgy VY:
Entergy Nuclear Vermont Yankee, LLC
Site Vice President
P.O. Box 250
320 Governor Hunt Rd
Vernon, VT 05354
With a copy to:
Entergy Nuclear Vermont Yankee, LLC
General Counsel
639 Loyola Avenue
New Orleans, LA 70113
26.

This Agreement shall be governed by and construed in accordance with the laws of the State of
Vermont and the courts of the State of Vermont shall be an available venue for enforcement of
any disputes arising under this Agreement. The Parties reserve all rights regarding other
possible venues. The Parties' obligations under this Agreement are to be applied and enforced
consistent with the plain meaning of the language used herein.

27.

Entergy VY, PSD, ANR, and VDH each enter into this Agreement freely and after opportunity
for and actual consultation with all desired counsel, legal and otherwise, of its choice.

28.

Entergy VY, PSD, ANR, and VDH shall reasonably and in good faith cooperate in connection
with this Agreement, including by providing executed versions of documents reasonably
requested in connection with carrying out the objectives of this Agreement.
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29.

Entergy VY, PSI), ANR, and VDII each represent that it possesses the power and authority to
execute, deliver and perform its obligations under this Agreement, which obligations are valid,
binding, and enforceable under [his Agreement.

30.

This Agreement shall be binding on, and inure to the benefit of, the respective successors and
assigns of Entergy VY, PSD, ANR, and VD1t and, in any event, shall continue to be binding
upon the Parties. Any Party may name a successor or assign its rights under this Agreement by
providing notice to and receiving consent from the other parties pursuant to paragraph 25 of
this Agreement, such consent not to be unreasonably withheld.

31.

This Agreement and any referenced Exhibits hereto constitute the entire agreement between the
Parties. This Agreement shall not be changed, modified or altered in any manner except by an
instrument in writing executed by the Parties.

32.

If any part of this Agreement is determined not to be valid, such provision shall be null and
void and the remainder of the Agreement shall continue in full force and effect.

33.

This Agreement is effective as of December 23, 2013.

IN WITNESS WHEREOF, the parties below enter into this Agreement as a sealed instrument.
Each person signing this Agreement represents and warrants that he or she has been duly authorized to
enter into this Agreement by the party on whose behalf it is indicated that the person is signing.
VERMONT PUBLIC SERVICE DEPARTMENT

By:

___

Name:

e104e: •w,-i.

Title:

C,

Date:

"

, tO"FV/,oJ ,

)pJ'f.

17

•-.7

VERMONT AGENCY OF NATURAL RESOURCES

By:
Name:

4

Date:

V~4,V,

b

6C

Title:

6'!e
'-A(

c,.

T

ei

.

9?
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VERMONT DEPARTMENT OF HEAI;'H

By:

__

_.•
H--.-

Name:

-- 4C----

t1-.

t

Title:
Date:

As to the terms ofiiii 3(a)-(c) and 16 only and otherwise as to Form:
VERMONT OFFICE OF TIlE A•:,ORN EY GENERAL

By:

_

Name:

_

__ly

j/0 27

T itle
Date:

,ý _

_

,. ,."//

,
1413

_

ENTERGY NUCLEAR VERMONT YANKEE, LLC

By:
Name:
Title:

~4~~
.M

\J ?-

Cd~rý,(

NP.

2I'3
-2,

Date:

ENTERGY NUCLEAR OPERATIONS, INC.

By:
Name:

T

C".
-

Title:

V ?-

tA4-,

Date:

'e,.i
--

...

."

tovv.t
Pý,S

Z,,

tL
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As to itheternis ofj 10 only:
SNTI RGY CORPORAT ION
By:
Name:~,

iA

Date:

4

As to thc tenfls of 91.1 only:

Date:

_

',

Z1

_

_
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Executive Summary
The radiological historical site assessment was completed in accordance with the
guidance provided in NUREG-1575 (MARSSIM). As expected, operational activities at
VYNPS have resulted in areas that have been impacted with radiological contaminants.
Events and conditions that resulted in radioactive contaminants being deposited in
locations outside of buildings and structures are attributed to spills, leaks, effluent
releases and build up over time of residual contamination that could not be detected by
monitoring methods in use at the time. No impacted areas were identified that were not
previously known or documented.
Events and conditions were investigated upon discovery and appropriate actions taken
to terminate/secure the leaks or stabilize and/or eliminate the condition. Remediation
was initiated if required to prevent migration of contamination and minimize impact to
the environment. No identified areas of radiological contamination are a current or
expected threat to human health, the environment, or appear to present a significant
challenge for decommissioning.
The dominant plant-related radioactive contaminants identified in the Protected and
Owner-Controlled areas are cobalt-60 (Co-60), cesium-1 37 (Cs-1 37) and tritium (H-3).
Additional radionuclides such as manganese-54 (Mn-54), zinc-65 (Zn-65), iron-55 (Fe55), cesium-1 34 (Cs-1 34) and strontium-90 (Sr-90) were identified in samples collected
at the Northeast side of the Radwaste Building and from soil borings beneath the
chemistry lab sinks.
Areas designated as non-impacted include the Plant Support Building (PSB), the power
up-rate building (PUB), several smaller ancillary buildings within the Owner Controlled
Area and the Entergy-owned property outside the Owner Controlled Area.
Impacted areas include buildings and structures, soil and groundwater. The locations of
the impacted areas are confined to the Protected and Owner Controlled Areas. All
areas and structures have been given a preliminary classification based on available
radiological characterization data, knowledge of historical site operations and results of
personnel interviews.
Buildings, structures, systems and components associated with nuclear power
operations and handling of related radioactive material that are located within the
Radiologically Controlled Area (RCA) are designated as Class 1 areas. This includes
buildings such as Reactor, Turbine, Radwaste, Condensate Storage Tank and
associated structure, parts of the Service Building, Containment Access and
Augmented Off-Gas Buildings.
In Class 2 buildings and structures, the potential for residual contamination exists.
Buildings and structures designated as Class 2 include the North Warehouse, Plant
Stack and Maintenance Machine Shop. The potential for low levels of residual
contamination may exist in Class 3 areas. The classification of Class 3 buildings and
September, 2014
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structures include the Control Building, South Warehouse, Construction Office Building,
Cooling Towers and the Intake and Discharge Structures.
As a result of plant operations, soil has been impacted by spills, leaks and plant
activities. Categories of impacted soil areas include:
* Storm drain system
* Septic system
* Underground pipes
* Surface soil areas
Impacted soil (environmental) areas that are outside of buildings and structures and are
designated as Class 1 include:
* Underground pipe leak at AOG Building
* Buildup of contamination on the Northeast side of the Radwaste Building
(contaminated soil near cask room doors)
* Chemistry lab drain line leak (10 CFR 20.2002 NRC approved disposal in place)
* Condensate Storage Tank spill and tank bottom leak
* North and South Storm Drain Systems, Outfall and River Sediments
accumulation of building roof and site runoff
Areas that have been known to contain residual radioactivity are designated as Class 2;
examples of Class 2 soil areas include:
* Concentration of low levels of contamination in septic system sludge (10 CFR
20.2002 NRC approved disposal in South Field Application Area)
* Sand blast media from maintenance work near the south side of the North
Warehouse
* Cask loading activities impacting soil adjacent to the Radwaste Building
* Storage and handling of radioactive materials impacting surface soil adjacent to
the North Warehouse
Areas of potential residual radioactivity are designated as Class 3; examples of Class 3
soil areas include:
* Septic leach fields and tanks
* Cooling tower silt and temporary storage areas (10 CFR 20.2002 NRC approved
disposal of cooling tower silt in South Field Application Area)
* Former burn area for wood scraps
* Former storage area for asbestos and plowed snow
Groundwater monitoring programs in place to meet regulatory guidance and permit
requirements has detected tritium resulting from the underground leaking pipe in the
pipe trench located near the AOG building. No plant generated radionuclides have ever
been detected in groundwater samples from the South Field Application Area (10 CFR
20.2002 licensed disposal area for septic sludge and soil) or within the septic leach field
areas.
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1.0

Purpose

The purpose of this report is to summarize the radiological historical site assessment of
the VYNPS, the "subject property", located at 320 Governor Hunt Road in Vernon,
Vermont. The objective is to assess the potential for the presence of recognized
radiological conditions of concern at this location. This report assesses whether current
or past activities at the subject property have created such conditions and the potential
impact of these conditions on the decommissioning process. This document focuses on
potential radiological contamination of the VYNPS. A separate document has been
prepared to identify and evaluate potential non-radiological contamination of the site.
The VYNPS Training Center and Emergency Response Center are located at 185 Old
Ferry Road in Brattleboro, Vermont. These properties plus the company-owned
properties adjacent to VYNPS along Governor Hunt Road are not included in this
assessment.

2.0

Property Identification

The subject property, commonly known as Vermont Yankee Nuclear Power Station
(VYNPS), is a 125-acre parcel located on Governor Hunt Road in the town of Vernon,
Windham County, Vermont.

Construction of the single 540 megawatt (MW) Boiling Water Reactor (BWR) plant
began in 1967. Commercial operation began on November 30, 1972. The station
power output was increased to 650 MW in 2006.
The following information further identifies the subject property:
Address:

320 Governor Hunt Road, Vernon, Vermont

County:

Windham

Property owners:

Entergy Nuclear Vermont Yankee, LLC (ENVY)

USGS Quadrangle: Brattleboro, Vermont
Latitude, Longitude: 42046'43.97" North, 72030'50.36" West
Zoning:

Industrial

Lister's Map:

Map No. 36 Lot No. 21
1967-1972 Main Power Station Buildings

Year Built:

1985

Construction Office Building

1985

Containment Access Building

1981

New Warehouse Building

1998

Plant Support Building
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2.1

Physical Characteristics

The property is divided into the Protected Area and the Owner Controlled Area. The
Protected Area is completely enclosed by a high security double chain-link fence
system that is subject to electronic surveillance and monitored by security personnel 24hours per day. Buildings located within the Protected Area of the property include the
Reactor Building (RB), the Turbine Building (TB), the North and South Warehouses, the
Containment Access Building (CAB), Advanced Off-Gas Building (AOG), the Radwaste
Building (RWB), the Maintenance Building, the Control Room Building, the
Administration Building, the Construction Office Building (COB), the New Warehouse,
and various small storage sheds and outbuildings.
The Owner Controlled Area comprises all the property outside the Protected Area, and
is completely enclosed by a chain-link perimeter fence. Access by vehicular traffic is
gained through Gate 1 off of Governor Hunt Road. Buildings located within the Owner
Controlled Area of the property include the Plant Support Building (PSB), the Shipping
and Receiving Building, the Power Up-rate Building (PUB), four temporary buildings
storing turbine rotors and casings, the 115kV and 345kV switchyards and VELCO
substation and small storage sheds and outbuildings.
The area adjacent to the power station buildings and the parking lots are paved with
asphalt and the surrounding land is covered with grass, shrubs and trees. In addition to
the fences around the Protected Area and the Owner Controlled Area, a fence has been
erected on the west side of the property owned by VYNPS, on the line parallel to the
rear (east) plot lines of the properties on Governor Hunt Rd. This land is farmed on a
regular basis.
VYNPS and properties in the power station's vicinity are served by privately-owned
water and sewer systems. Figure 1 is a site plan showing the layout of the power
station and its buildings.
2.2

Environmental Setting

The subject property is located on the west shore of the Connecticut -River, immediately
upstream of the Vernon Hydroelectric Station. The property is bounded on the north,
west, and southwest by privately-owned land and on the east and south by the
Connecticut River.
2.2.1

Geological Setting

The geology of the subject property has been described during previous investigations
completed at the site. The first investigation was completed in 1966 by Goldberg-Zoino
and Associates, Inc. (GZA) for siting of the power station (Reference 1). A second
study was a detailed hydrogeological investigation completed in 1988 by Wagner,
Heindel & Noyes (WHN), for the siting of a proposed low-level radioactive waste
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repository (Reference 2). A third investigation was completed in 1991 by Battelle, in
conjunction with Hanson, Shannon & Wilson and WHN, and was a comprehensive site
characterization to determine the feasibility of land application of low-level radioactive
waste in the North Field portions of the subject property (Reference 3). A fourth
investigation was completed in 2001 by Environmental Compliance Services, Inc.,
immediately prior to purchase of the subject property by Entergy, to identify areas of the
property where petroleum and /or hazardous materials may have been released to the
soil or groundwater (Reference 4). A fifth investigation was completed in 2011 by GZA
GeoEnvironmental, Inc., to investigate the occurrence of tritium in groundwater at the
subject property (Reference 5). The following discussion of geology and hydrology is
reproduced from Reference 5.
2.2.1.1 Surficial Geology
VYNPS (the "Site") is located in an area of lowlands and river terraces that span
approximately one mile in width and border the Connecticut River. These lowlands are
situated between bedrock-controlled upland areas to the east and west of the river. The
average local relief is up to several hundred feet. The overburden geology is typical of
glacial river valleys. The Site is underlain by soils typical of glaciolacustrine deposits,
ice-contact stratified drift or outwash, scattered till deposits, and floodplain deposits (i.e.
sand, silt and gravel, with some clayey zones) over bedrock consisting of hard biotite
gneiss.
The region of the Site is located within the footprint of the Laurentide ice sheet, which at
its maximum reached south of the current shoreline of the states of Connecticut and
Rhode Island. As the climate warmed and the ice sheet retreated northward, large
volumes of sand and gravel were deposited into the Connecticut River Valley. In the
area of Rocky Hill, Connecticut these deposits, referred to as the Rocky Hill dam,
blocked the flow of surface water in the Connecticut River Valley, and as water became
impounded between this sediment and the retreating ice margin, Glacial Lake Hitchcock
was formed. The lake grew slowly as the ice sheet continued to melt and retreat, with
the lake's maximum extent reaching as far north as St. Johnsbury, Vermont. Eventually
the Rocky Hill dam was breached and Glacial Lake Hitchcock drained, leaving behind
extensive glaciolacustrine sediments in the Connecticut River Valley.
The Site is situated within the historic extent of Glacial Lake Hitchcock. Mapped
surficial geology for the area indicates lacustrine and littoral sediments, described as
predominantly well-sorted sand and pebbly sand. This material is typical of that
deposited along the shoreline of the lake as fast-flowing water from tributaries flowing
off the valley margins or along the retreating and melting glacial front entered the calm
lake region.
The geology within the Site vicinity includes approximately 10 to 70 feet of glacially
deposited soils overlying bedrock. The overburden geology is typical of glacial river
valleys, with the soils consisting of sand, silt and gravel. Occasional pockets of clay
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have been encountered in depressions in the bedrock surface. Individual strata within
the sand deposit are generally relatively uniform in nature, as is common for glacial
stream deposits, and range from loose fine sand to dense coarse sand with a trace of
silt. In general, the sand increases in density with depth. Some potentially
discontinuous fine-grained deposits (silt layers) also appear to be present in areas of
the Site.
A number of gravel pits are found on terraces along the eastern side of the hills west of
the Site, which form the western boundary of the river valley. These areas are mapped
as being underlain by gravel lake shore deposits on upland terraces that run roughly
north-south. Higher up on the hills exposed and minimally covered bedrock is common.
East of the ridges, wooded sloped areas transition into a valley of more level farm land
where the Site is located.
2.2.1.2 Bedrock Geology
The Site is located within the Brattleboro syncline, part of the Connecticut Valley-Gaspe
Synclinorium. This region is underlain by Paleozoic age metamorphic rocks. The area
contains a band of Triassic age sedimentary rock to the south of the Site in
Massachusetts. Foliated igneous rocks of middle and late Devonian age underlie a
large portion of the region. The Site is located over a fairly large pluton of the Oliverian
Magma Series known as the Vernon Dome, which is comprised generally of gneiss
grading from a light gray to pinkish-gray, slightly to moderately foliated, medium-grained
granodiorite (quartz-diorite) to granite. This pluton extends over an area approximately
8 miles long and 2 miles wide, striking approximately 10 degrees to the northwest and
dipping steeply to the east.
2.2.2

Hydrology

The Site is located on the west bank at approximately mile 138 upstream from the
mouth of the Connecticut River. At this location, the river is formed into a reservoir
(often referred to as Vernon Pond) above the TransCanada Corporation's Vernon
Station Hydroelectric Dam. As a result, the surface elevation of the Connecticut River is
well regulated adjacent to the Site.
The Connecticut River flows generally from north to south. It is the most significant
drainage feature in the region, and local streams ultimately discharge to the river. In
addition to variations in rainfall and snow melt, the flow of river water is largely
determined by the operation of dams and hydroelectric stations, including the Vernon
Dam and several upstream and downstream facilities. River stage data indicate that the
surface water elevation in the river adjacent to the Site typically ranges from
approximately 217 to 220 feet above the North American Vertical Datum of 1988 (NAVD
88).
2.2.2.1 Groundwater Levels and Flow Directions
The local water table fluctuates depending on the amount of precipitation and level
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changes in the Connecticut River. River flooding may cause a temporary, localized
reversal in the normal groundwater flow direction toward the river, resulting in river
water flowing into river bank soils.
At the Site, groundwater is present within the glacial deposits overlying the bedrock
(also known as the overburden) at depths ranging from approximately 5 to 30 feet below
ground surface (bgs). Groundwater generally flows from the west to the east toward the
Connecticut River. In 1988 and 1989, and again in 2007 and 2010, groundwater
monitoring well networks were installed across the Site to monitor groundwater quality
and elevations. Groundwater levels in the northern portion of the Site (where the
surface elevation is approximately 260 feet NAVD 88) vary between approximately 5
and 18 feet bgs. In the vicinity of the major VYNPS plant structures (the "power block"),
where the surface elevation is approximately 252 feet NAVD 88, groundwater has been
observed to be about 20 to 30 feet bgs. Along the southern portion of the Site, where
the surface elevation is approximately 260 feet NAVD 88, depth to groundwater is
approximately 30 feet bgs.
The area in the vicinity of the VYNPS plant is primarily farm and pasture land with much
of the surrounding region undeveloped and wooded. Residences, the Vernon Town
Office Building and the Vernon Elementary School are located along Governor Hunt
Road to the west of the Site. The school, the town offices, most residences and the
VYNPS plant are served by private water-supply wells drilled into the bedrock beneath
the overburden. Some residences located along Governor Hunt Road have shallow
water supply wells for domestic use.
2.2.2.2 Groundwater Recharge and Discharge
Groundwater recharge is comprised of the net precipitation (minus runoff and
evapotranspiration) that infiltrates the ground and contributes to groundwater flow within
a watershed. Areas of recharge exist in the upland portion of the watershed west of the
Site and on unpaved portions of the river terrace deposits within the valley in which the
Site is located. Due to the relatively steep grades and low permeability of the
subsurface materials in the upland areas to the west of the Site (primarily bedrock and
glacial till), a relatively high amount of the precipitation that falls on this area runs off,
resulting in a relatively low amount of infiltration to the water table there (groundwater
recharge). Water that does infiltrate in upland areas primarily will recharge the
underlying fractured bedrock. On unpaved portions of the river terrace deposits in the
lower portions of the river valley, where slopes are flatter and permeabilities are greater,
a relatively greater amount of infiltration and lesser amount of surface runoff results in
relatively more groundwater recharge.
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3.0 Historical Site Assessment Methodology
The Historical Site Assessment (HSA) is the first step in a process described in NUREG
-1575, "Multi-Agency Radiation Survey and Site Investigation Manual" (MARSSIM)
(Reference 6). The purpose of MARSSIM is to provide a standardized approach to
demonstrating compliance with a dose or risk-based regulation. MARSSIM provides
guidance to prepare and implement a statistically valid survey and site investigation
plan that will support termination of the NRC operating license for a licensed facility.
3.1

Approach and Rationale

The primary tasks in the MARSSIM survey and site investigation process are:
*
*
*
*
*
*

Historical Site Assessment
Scoping Survey
Characterization Survey
Remedial Action Support Survey
Final Status Survey
Regulatory Agency Confirmation and Verification

This document is focused on the initial steps in what is an iterative process in which
knowledge about the site is continuously gained by reviewing past events and
conditions and conduct of scoping and characterization surveys.
Historical Site Assessment
The intent of an HSA is to document a comprehensive investigation that identifies and
evaluates historical information pertaining to events and conditions that may have
resulted in contamination during the operating history of the subject site. Contaminants
of interest include both radiological and non-radiological, and may have impacted
systems, structures or components (SSCs) of the plant or environmental media within
the owner-controlled property. The information developed by the HSA is evaluated to
differentiate impacted from non-impacted areas of the site. Areas determined to be
impacted are further classified (based on preliminary information) as Class 1, Class 2 or
Class 3, depending upon the apparent severity of their impact.
As defined in NUREG-1 575, Class 1 areas are those that have, or had prior to
remediation, a potential for radioactive contamination (based on site operating history)
or known contamination (based on previous radiation surveys) at concentrations greater
than the release criteria. Examples of Class 1 areas include: 1) site areas previously
subjected to remedial actions, 2) locations where leaks or spills are known to have
occurred, 3) former burial or disposal sites, 4) waste storage sites, and 5) areas with
contaminants in discrete solid pieces of material and high specific activity.
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Class 2 areas are those that have, or had prior to remediation, a potential for radioactive
contamination or known contamination, but not at concentrations expected to exceed
the release criteria. To justify changing the classification from Class 1 to Class 2, there
should be measurement data that provides a high degree of confidence that no
individual measurement would exceed the release criteria. Examples of areas that
might be classified as Class 2 include: 1) locations where radioactive materials were
present in an unsealed form, 2) potentially contaminated transport routes, 3) areas
downwind from stack release points, 4) upper walls and ceilings of buildings or rooms
subjected to airborne radioactivity, 5) areas handling low concentrations of radioactive
materials, and 6) areas on the perimeter of former contamination control areas.
Class 3 areas are any impacted areas that are not expected to contain any residual
radioactivity, or are expected to contain levels of residual radioactivity at a small fraction
of the release criteria, based on site operating history and previous radiation surveys.
Examples of areas that might be classified as Class 3 include buffer zones around
Class 1 or Class 2 areas, and areas with very low potential for residual contamination
but insufficient information to justify a non-impacted classification.
Class 1 areas have the greatest potential for contamination and, therefore, receive the
highest degree of survey effort using a graded approach, followed by Class 2, and then
by Class 3. Non-impacted areas do not receive any level of survey coverage because
they have no potential for residual contamination.
3.2

Documents Reviewed

Historical information was reviewed and compiled into the HSA to identify areas where
contamination existed, remains or has the potential to exist. This information included
interviews of long-tenured employees, spill reports, radiological incident files, special
survey and operational survey records, the VYNPS file maintained in compliance with10
CFR 50.75(g), VYNPS Radioactive Effluent Release Reports, VYNPS Annual
Radiological Environmental Monitoring Reports, and a Phase I and II Environmental
Site Assessment report of the VYNPS (Reference 4). Each identified radiological area
of interest is listed in Table 1.
3.3

Property Inspections

Aerial photographs, station walk downs and information gathered from personnel
interviews were used to establish the current condition of systems, structures and
components as well as environmental areas at VYNPS.
In general, there has been a progressive increase in the number of structures and
switchyards within the Protected Area and the Owner Controlled Area since operation of
the station began in 1972. The outlying properties beyond the Owner Controlled Area
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are relatively unaffected by site operations and have remained open farm land with
unrestricted use since construction of the facility began.
3.4

Personnel Interviews

Interviews of current or former long-time employees of VYNPS were conducted during
April and May 2014. The intent of the interviews was to provide a means of identifying
areas where either radiological or non-radiological contamination may have occurred
but that may not have been documented in plant records. Employees who were at
VYNPS for many years, particularly during plant construction and early operation, were
sought because spill reporting and documentation of contamination incidents then may,
not have been as complete as they have become more recently. For example, federal
regulation 10 CFR 50.75(g), which requires compilation of records of contamination
incidents that may have significance during decommissioning, did not exist prior to
1988. Therefore, incidents that occurred prior to approximately 1988 may have been
documented but those records may not appear in the 10 CFR 50.75(g) file and may not
be easily found.
Nine (9) individuals with an average length of employment at the plant of 36 years were
interviewed; most began employment at VYNPS during the years 1967 to 1972 and had
first-hand experience during plant construction.
In general, results of the interviews corroborated information developed by record
searches and plant tours, and did not identify any Class 1 areas that had not been
identified by other lines of investigation. A common comment was that interviewees
were not aware of incidents that were not reported and recorded. It was their
experience that their co-workers generally followed procedures and performed their
duties to the best of their ability. Several of the interviewees also stressed that
employees at the plant were very conscientious of their responsibility to identify
significant issues and ensure that they were properly addressed and reported to
management.

4.0

Historical and Current Use

Consistent with the guidance of NUREG-1575 (MARSSIM) (Reference 6), and
Regulatory Guide 4.22 "Decommissioning Planning During Operations" (Reference 7),
the HSA evaluated information regarding historical facility operation, regulatory
involvement, permits and licenses, and waste handling procedures.
4.1

History

Central Vermont Public Service (CVPS) purchased the initial parcel of farm land for the
VYNPS site. CVPS and several other New England utilities contracted with Yankee
Atomic Electric Company (YAEC) to build the 540 Megawatt (MW), General Electric,
boiling water reactor.
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Construction was started in 1967 and the plant became fully operational in 1972 under
the management of YAEC and CVPS. In the late 1970's Vermont Yankee Nuclear
Power Corporation (VYNPC) was established and successfully operated and managed
the facility until 2002 when the facility was sold to Entergy Nuclear Vermont Yankee,
LLC.
In 2006 the permitted power output was increased to 650 MW. In 2011 the U.S. NRC
granted the plant a 20-year license extension (from 2012 until 2032). In 2013 Entergy
announced that the plant would be closing at the end of 2014.
4.2

Description of Circumstances Impacting Site Radiological Status

Normal plant operations are expected to result in contamination of certain areas of the
site (mainly buildings and structures); these areas were designed to contain such
material. During operations, certain events and conditions have resulted in radioactive
material being deposited in other locations. As a result, the plant design and
operational procedures evolved to accommodate or eliminate these circumstances.
The following events and circumstances generally contributed to the various aspects of
residual contamination found in areas outside of the buildings and structures.
" Leaks from tanks, chemistry lab drains and underground piping to the
environment
* Build up over time of low levels of contamination in soil adjacent to buildings
* Surface water runoff from building roofs and paved areas to adjacent soil and
storm drain systems
* Build up over time from activities associated with packaging and transport of
radwaste
* Concentration of low levels of contamination in septic system tank bottoms
* Build up over time of fallout/washout of routine plant-effluents
* Build up over time from storage and handling of radioactive materials
From the research described in Subsections 3.2, 3.3 and 3.4 above, areas of interest
were identified as potentially impacted by radioactive contamination that may have
significance during decommissioning. None of the areas identified are considered to be
an imminent threat to human health or the environment, or appear to present a
significant challenge to the decommissioning process. Table 1 lists the areas of
interest; the map locations listed in Table 1 refer to the areas shown on Figure 1, Figure
2 ("Map A") and Figure 3 ("Map B").
Each radiological condition of interest listed in Table 1 has been assigned a preliminary
classification, as described in MARSSIM. Site-specific derived concentration guideline
levels (DCGLs) for VYNPS have not been determined; therefore, the preliminary
classifications in Table 1 are only an estimate of the relative magnitude of radiological
contamination that may now exist in an area of interest. In some areas, (for example
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the station gatehouses) the classification is based solely on knowledge of plant
operations rather than radiological sampling and analysis. In other areas (for example
the soil beneath the Chemistry Lab floor) the classification is based on previous
radiological characterization surveys that may have been completed many years in the
past.
Events and conditions were investigated upon discovery and appropriate actions taken
to terminate/secure the leaks or alleviate the condition. Remediation was initiated if
required to prevent migration and minimize impact to the environment. Some incidents
of contamination were not completely remediated at the time of discovery because 1)
the source of contamination was removed and residual contaminant concentrations
were very low, 2) screening data indicated that the contaminant levels detected did not
present a risk to human health or the environment, 3) the contamination was contained
and managed within a structure, 4) the contamination was inaccessible, and/ or 5) the
contaminants are not mobile in soil.

5.0

Assessment Findings

Most issues identified were the result of spills, leaks, or accumulated concentration over
time of contaminating material that was released from the facility at levels less than
those that could be detected by real-time monitoring methods employed at the facility.
Those monitoring methods at the time were state-of-the-art and comparable to methods
used throughout the nuclear industry.
5.1

Contaminants

The dominant plant-related radioactive contaminants identified in the Protected and
Owner-Controlled areas are cobalt-60 (Co-60), cesium-137 (Cs-1 37) and tritium (H-3).
Additional radionuclides such as manganese-54 (Mn-54), zinc-65 (Zn-65), iron-55 (Fe55), cesium-134 (Cs-134) and strontium-90 (Sr-90) were identified in samples collected
at the Northeast side of the Radwaste Building and from soil borings beneath the
chemistry lab sinks.
5.2

Environmental Radioactivity

Radionuclides present in the environmental background are both naturally occurring
and man-made. Carbon-14 is introduced cosmogenically and by the atmospheric
testing of nuclear weapons. Tritium is also introduced cosmogenically and through
atmospheric detonation of nuclear weapons. Cesium-1 37 and strontium-90 are fission
products that occur in the environment as a result of atmospheric nuclear weapon
detonations and international nuclear accidents (Chernobyl and Fukushima- Daiichi). A
study completed in 1999 by Duke Engineering and Services (Reference 8) quantified
the background concentrations of Cs-1 37 in surface soils and sediments in the
Brattleboro, VT region.
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5.3

Contaminated Media

Contaminated media include primarily soil, groundwater, concrete and steel. Relatively
small volumes of other construction materials such as paint, insulation, rubber, glass,
asphalt, etc., may be found to be contaminated during detailed radiological surveys of
various areas of the plant. Septage from the sewage systems within the Protected Area
of the station may be slightly contaminated. Additionally, some components such as
Interim Off-Gas system (lOG) filters, pipes conveying radioactive liquids or gases and
the leach field laterals potentially may be contaminated.
5.4

Non-Impacted Areas

The non-impacted areas include the Plant Support Building (PSB), the power up-rate
building (PUB), several smaller ancillary buildings within the Owner Controlled Area and
the Entergy-owned property outside the Owner Controlled Area. A more complete list of
non-impacted areas is provided in Table 2.
5.5

Impacted Areas

The impacted areas include buildings, structures, soil and groundwater. The locations
of the impacted areas are confined to the Protected and Owner Controlled Areas.
Table 1 contains a list of potential areas of interest.

6.0

Impacted Buildings and Structures

All areas and structures have been given a preliminary classification based on available
radiological characterization data, knowledge of historical site operations, and results of
personnel interviews. The classification of an area or subsection of an area may be
revised when new radiological sample data become available. Tables 1 and 2 contain a
summary of all buildings and structures on site at the time this HSA was developed and
their preliminary classifications.

6.1

Class 1 Buildings and Structures

All buildings, structures, systems, and components associated with the VYNPS nuclear
power reactor or associated with handling of related radioactive material are Class 1
areas as they are defined in MARSSIM (Reference 6). The areas listed below are
located within the RCA. These areas have been designated as Class 1 because they
are very likely to contain radioactive contamination at concentrations greater than the
license termination criteria. Remediation of this contamination will require removal and
disposal of radioactive waste at an NRC-licensed disposal facility if the VYNPS site is to
be released for unrestricted use from its operating license issued by the U.S. NRC.
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Reactor Building
The Reactor Building encloses the primary reactor system, primary containment, reactor
primary and auxiliary cooling systems, reactor refueling pool, dryer and separator pool,
and spent fuel storage pool. The building provides secondary containment for the
reactor and primary containment for auxiliary systems. Primary containment for the
reactor consists of the drywell and the pressure suppression chamber (Torus).
Turbine Building
The Turbine Building houses the turbine generator and associated auxiliaries, including
the condensers, feedwater system, and condensate water treatment system. Other
auxiliary equipment is also located in this building, such as emergency diesel
generators, house heating boilers, the water pre-treatment room and the machine shop.
Radwaste Building
The Radwaste Building contains systems designed to treat radioactive water for
recycling back to the plant and the equipment to process solid waste for shipment and
disposal off site. The building also houses the Fuel Pool demineralizers for maintaining
the Fuel Pool chemistry. The area east of the Radwaste Cask room was discovered to
be contaminated in 1987. This contamination was caused by leakage from the Cask
room during the cask wash-down process. The area was cleaned sufficiently to insure
the safety of the station personnel and procedures and processes were modified such
that the potential for future contamination was greatly reduced.
Condensate Storage Tank and Associated Structure
The Condensate Storage Tank building is adjacent to the condensate storage tank and
is part of the moat that surrounds the tank. The building contains valves, piping and
instrumentation associated with the operation of the tank. Approximately 83,000 gallons
of water from this tank leaked to the Connecticut River through electrical penetrations in
the moat and the South Storm Drain System 1976. Also, in 1986 a leak developed in
the bottom of the tank. Corrective actions involved replacing the bottom of the tank,
upgrading the moat and routing the discharge from the sump in the moat to the
Radwaste Building to prevent future unmonitored release to the river by this pathway.
Service Building
The Service Building contains the access to the RCA, and includes the Chemistry Lab,
count rooms, decontamination showers, and the Health Physics Check Point. The
remainder of the building primarily consists of office space. A leak from a drain line
from the chemistry laboratory sinks to the Radwaste Building was discovered to have
released radionuclides to the soil beneath the lab floor in 1991. VYNPS submitted a 10
CFR 20.2002 application to the NRC to allow the contamination to remain in place. The
application was approved on July 10, 1992.
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Containment Access Building

The Containment Access Building is primarily a very large empty building. The main
function of the building is to provide shelter for moving equipment and material,
including new fuel assemblies and radioactive waste casks, in and out of the Reactor
Building. Radioactive material stored in the building is sealed such as to prevent the
spread of contamination. Occasionally, large quantities of radioactive material,
including new and spent fuel assemblies, are moved through this building
Advanced Off-Gas Building
The Advanced Off-Gas building houses the hydrogen recombiners, two charcoal guard
beds, dryers, flame arrestor, the main hold up charcoal filters and associated piping
systems. The general purpose of the AOG system is to reduce the release of short halflife radioactive gasses to the environment. This is accomplished by recombining the
combustible gasses and passing the remaining non-combustible radioactive gasses
through a series of pipes and charcoal beds. The process "holds up" or "delays" these
gasses, allowing most of the radioactive material to decay before discharging it to the
environment. When the plant is shut down, there will be very little residual radioactive
material left in the system. The exception will be the charcoal beds, including the guard
bed and the main bed. These filters will have measurable amounts of Cs-1 37 trapped
in the charcoal. Once the charcoal is removed, there should be only trace amounts of
radioactive material remaining.
6.2

Class 2 Buildings and Structures

Class 2 areas are likely to contain measurable concentrations of radioactive
contamination, but not at levels expected to be greater than the DCGLs. Major
buildings presumed to be Class 2 are listed below.
North Warehouse
The North Warehouse is located inside the Protected Area and is used to store waste
oil awaiting shipment off site for disposal, various pieces of radiologically contaminated
equipment and other waste items including spent lead-acid batteries, used ethylene
glycol and small PCB-containing components. The radioactive waste packages are
stored in the east end of the building when they are ready to ship. This building also
housed a waste oil furnace that was formerly used to burn slightly radioactive
contaminated oil for several years.
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Plant Stack
All of the air from the HVAC systems in the main buildings is discharged from the station
through the plant stack. Additionally, the Standby Gas Treatment System, the Gland
Seal Exhaust and the Advanced Off-Gas System exhaust through the Plant Stack. The
associated piping for these systems runs underground from the plant to the stack. Low
point drains from these pipes also run underground to the Radwaste Building.
Maintenance Machine Shop
The maintenance machine shop is where components from within the RCA are serviced
and repaired. The shop is located in the south end of the Turbine Building and contains
equipment normally associated with a well-equipped machine shop. The shop is part of
the RCA and contains the radioactive materials tool crib. When radioactive components
are worked on in the shop, a "containment" is established around the work area and is
decontaminated after the job is completed.
6.3

Class 3 Buildings and Structures

Class 3 areas may have measurable concentrations of radioactive contamination, but if
present, it is presumed to be at levels that are a small fraction of the DCGLs. The major
buildings and structures presumed to be Class 3 are listed below. Additional smaller
buildings presumed to be Class 3 are listed in Table 2.
Control Building
The Control Building contains the control room from which the turbine, reactor and
associated ancillary systems are operated. The building also houses the cable vault
and the two switch gear rooms.
South Warehouse
The South Warehouse is located inside the Protected Area and is used to store drums
of virgin lubricants and motor oils. Radioactive material was never used or stored in the
facility.
Construction Office Buildinq
The Construction Office Building is located inside the Protected Area and contains
offices and a cafeteria for plant workers. Radioactive material was never used or stored
in this facility.
Cooling Towers
The Cooling Towers (2) are located outside of the Protected Area. They include the
pipes, fans, baffles and collection pools that comprise a system for cooling the
circulating water from the plant main condenser. Trace amounts of radioactive material
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generated by the plant have been measured in the silt collected from the deep basin of
the west cooling tower. Therefore, there is the potential that areas of the system where
silt may collect may also contain trace amounts of radioactive material.
Intake Structure
The Intake Structure is located at the northeast corner of the Protected Area and draws
cooling water from the Connecticut River through the Circulation Water Bay for use in
the Circulation Water System that cools the plant main condenser. The structure also
houses the Service Water pumps, the Fire pumps and the Radioactive Waste dilution
pumps. These pumps draw water from the Service Water Bay to supply their
associated systems. The Radioactive Waste dilution pumps were used infrequently
early in the life of the station and then not used after 1981. Trace amounts of
radioactive material generated by the plant have been measured in silt in the river bed
upstream of the intake structure near the North Storm Drain outfall. Therefore, there is
the potential that the Circulation Water Bay and the Service Water Bay may accumulate
silt that contains trace amounts of this same activity.
Discharge Structure
The Discharge Structure is located immediately outside of the southeast corner of the
Protected Area and discharges cooling water that has passed through the plant main
condenser or the cooling towers. The structure houses the pumps that send water to
the cooling towers when operation of the towers is required. Trace amounts of
radioactivity that may have collected in these systems have been detected in the river
silt near the Discharge Structure.

7.0 Soil and Groundwater Impacts
As a result of site operations, soil and groundwater have been impacted by spills, leaks
and plant activities. In accordance with the requirements of the NRC Decommissioning
Planning Rule (DPR), licensees of operating facilities are required to minimize
contamination and generation of radioactive waste, conduct appropriate radiological
surveys including of the subsurface, maintain records of residual radioactivity, and
provide adequate funding to complete decommissioning. Specific guidance is
contained in Regulatory Guide 4.22, "Decommissioning Planning During Operations"
(Reference 7). VYNPS has been satisfying the intent of the requirements including
implementation of the Groundwater Protection Initiative (GPI) for subsurface monitoring.
7.1

Impacted Site Soil

Impacted soil areas are have been categorized as:
* Storm Drain Systems
* Septic Systems
* Underground Pipes
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*

Surface soil areas

The following sections have summarized some of the information gathered from the
review of plant records. Table 1 contains a summary of impacted soil areas on site at
the time this HSA was developed and their preliminary classifications.
7.1.1

Class 1 Areas- Areas of Potentially Elevated Residual Radioactivity

" Soil outside of a pipe trench in the vicinity of the Augmented Off-Gas (AOG)
Building became contaminated due to a pipe leak identified in January 2010.
The area between the Maintenance Shop and the AOG Building was excavated
and the leak was stopped. Approximately 85 cubic yards of soil was removed as
part of the remediation. The two drains lines that were leaking were isolated and
abandoned following the installation of new lines. The excavated area was
backfilled with flowable concrete material and clean soil from an off-site source.
The groundwater was also impacted and is discussed in section 7.2. Additional
information on this event can be found in Item # 7, Table 1.
*

In 1991, a leak was discovered in the drain line from the chemistry lab sinks to
the chemical drain tank in the Radwaste Building. This leak contaminated the
soil under the concrete floor of the lab. Soil borings were analyzed and results
indicated the presence of radiological contamination. This area has been
designated as an approved on-site waste disposal area under the the
requirements of NRC regulation 10 CFR 20.2002. The groundwater surface in
this area of the station is below the bedrock surface and the soil between the lab
floor and the underlying bedrock is not saturated, as evidenced by the fact that
no groundwater entered a monitoring well installed at the location of the leak.
Additional information on this event can be found in Item# 8 of Table 1.

*

Soil adjacent to the Northeast side of the Radwaste Building was contaminated
by build-up of low level radioactivity associated with activities to package
expended resin for transport to a disposal facility. The contaminated soil nearest
the cask room doors was analyzed for levels of radioactivity and subsequently
excavated, backfilled, and sealed with asphalt in August 1987. Further sampling
of this area to better characterize the extent of soil contamination performed in
May of 1988, indicated the presence of contamination at levels lower than those
found in 1987. Therefore, no additional soil was removed. A pathway dose
assessment of this area was completed. The contaminated soil is not a concern
for on-site or off-site doses. Additional sampling was performed at the
boundaries of this area in 1999 and results indicate the contamination has not
spread beyond the original identified boundary. Additional information on this
event can be found in Item# 14 of Table 1.

*

In 1976, 83,000 gallons of CST water was released to the Connecticut River from
an overflow pipe over a 2-day period via electrical conduit from the Condensate
Storage Tank Moat, which eventually flowed to the South Storm Drain System.
This was documented in NRC Report No: RO-76-22/1T. In addition, in 1986 a
leak was discovered in the bottom of the tank that had saturated the sand layer
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between the tank bottom and the underlying concrete support structure.
Additional information on this event can be found in Item# 35 of Table 1.
North and South Storm Drain Systems, Outfall and River Sediments- During the
early years of operation, the Turbine and Admin Building Heating, Ventilation and
Air Conditioning (HVAC) exhausts went to the roof vents. Contamination
accumulated over time on the roofs and in other areas of the site and through
weathering, migrated via runoff to the storm drain systems. Tritium was detected
intermittently in manholes and a discrete particle of Co-60 was detected in the silt
in the river near the area of the North Storm Drain outfall. The Turbine Building
and Admin exhausts were redirected to the plant stack in 1993. River sediment
sampling is conducted two times a year in accordance with the ODCM and the
ongoing Radiological Environmental Monitoring Program (REMP) to ensure the
safety of the public and to protect the environment. Information on the storm
drain system contamination is included in the Annual Radiological Environmental
Operating Report. Additional information on this condition can be found in Items
#1, 2, 3 and 4 of Table 1.
7.1.2 Class 2 Areas- Areas that Have Been Known to Contain Residual
Radioactivity
*

In 1983, a pile of contaminated sand-blasting media was discovered near the
south side of the North Warehouse. This material had been generated during
maintenance work associated with a previous refueling outage. The material
was discovered on an unpaved portion of the Protected Area. The media was
packaged and disposed of as radioactive waste. The affected area was
excavated and all contaminated soil was disposed of as radioactive waste.
Subsequent samples collected in this area have shown only trace amounts of
radioactivity. Additional information on this event can be found in Item# 16 of
Table 1.

*

The cask loading activities impacting the soil adjacent to the Radwaste Building
described in Section 7.1.1 have resulted in low level contamination migrating to
an area adjacent to the Intake structure. Additional information on this event can
be found in Item# 15 of Table 1.

*

Storage and handling of radioactive materials in the North Warehouse resulted in
low level contamination of the surface soil adjacent to the North Warehouse.
Additional information on this event can be found in Items# 17 and 18 of Table 1.

*

In June 1988, plant septage was found to contain low levels of Co-60 and Cs137. All off-site septage shipments were halted immediately. The issue of
residual contamination in septic tanks and leach fields is not unique to VYPNS;
this is a recognized industry-wide concern prompting issue of NRC Bulletin 80-10
(contamination of a nonradioactive system). VYNPS submitted a 10 CFR 20.302
application (now 10 CFR 20.2002) to the NRC which was approved on 8/30/89.
These regulations pertain to a method for obtaining NRC approval for a proposed
disposal method. The application and approval to spread the septage on the
North and South Application Fields are in Appendix B of the ODCM; to date only
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the South Application Field has been used. When the septic tanks are pumped
the sludge is sampled, analyzed and spread in the South Field Application Area.
Additional information on this event can be found in Item# 5 of Table 1.
7.1.3 Class 3 Areas- Areas of Potential Residual Radioactivity
*

The area between the Cooling Towers has been used for temporary storage of
silt removed from the Deep Basin of the West Cooling Tower and soil excavated
during modification of the Protected Area. This material was spread in the South
Field Application Area in accordance with an NRC approved 10 CFR 20.2002
application. Additional information on this condition can be found in Item# 60 of
Table 1.
The soil area north of the main parking lot was previously used to store
contaminated asbestos and snow was routinely piled in this area from plowing
the Protected and Owner Controlled Area parking lots. Low levels of
contamination may have accumulated in this area. Additional information on this
condition can be found in Item # 63 of Table 1.

" Wood scraps were burned on-site during the late 1970s in the North parking lot.
The material was surveyed and released from the plant using monitoring
techniques that were in accordance with industry standards at the time. These
monitoring techniques may have resulted in release of trace amounts of
radioactive material which was concentrated in the burn process resulting in
measurable low levels of contamination in the burn area. Sampling was
completed in this area in 2001 and a monitoring well was installed. The area was
also sampled and remediated during construction of the new VELCO substation
and adjacent parking lot. Additional information on this condition can be found in
Item # 64 of Table 1.
*

The Spray Pond is located south of the Protected Area, north of the Cooling
Towers. Since December 2004, silt removed from the West Cooling Tower Deep
Basin that contains trace amounts of radioactivity is temporarily stored in the
spray pond before being spread in the South Field Application Area. Additional
information on this condition can be found in Item # 61 of Table 1.

*

In 1993, low levels of contamination were found in the silt removed from the deep
basin under the West Cooling Tower. The source of the silt is cooling water
withdrawn from the Connecticut River. Every 18 months, the Deep Basin is
inspected and if necessary, additional silt is removed. VYNPS submitted an
amendment to the 10 CFR 20.2002 application for spreading of septic sludge, to
also allow spreading of the cooling tower silt on the same 2-acre South Field
Application Area where the septic sludge is spread. That amended application
was approved by the NRC on 6/18/97. Additional information on this event can
be found in Item# 58 of Table 1.

*

Currently there are a number of septic systems serving the various buildings in
the Protected and Owner Controlled Areas that collect waste from the lavatories,
showers, kitchens and janitorial facilities. The associated leach fields receive the
liquid portions from the septic tanks. Groundwater from monitoring wells in each
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leach field and effluent are sampled and analyzed for tritium and gamma-emitting
radionuclides semiannually. No radioactivity has been detected in these
samples. However, when the septic tanks are pumped, the sludge is sampled,
analyzed and spread in the South Field Application Area in accordance with the
NRC approved 10 CFR 20.2002 application as discussed in Item #5 of Table 1.
Additional information on septic leach fields can be found in Item #6 of Table 1.
7.2

Groundwater Monitoring (Radiological and Non-radiological)

7.2.1 Groundwater Monitoring Programs
Groundwater monitoring programs have been developed to meet various regulatory
guidance and permit requirements. The key programs include:
* Groundwater Protection Initiative in accordance with Nuclear Energy Institute's
(NEI 07-07) (Reference 9); the program is currently designed for operating
plants.
" The Radiological Environmental Monitoring Program (REMP) monitors
groundwater used for drinking water.
* Groundwater monitoring to meet permit requirements for the septic tank sludge
and septic leach field permits.
After VYNPS ceases operation, the technical bases of the groundwater monitoring
programs will continue to be evaluated throughout the phases of decommissioning to
ensure groundwater monitoring is commensurate with the activities and conditions of
the station.
VYNPS implemented NEI 07-07 as part of a fleet-wide effort to comply with the
Groundwater Protection Initiative (GPI). This program was first implemented in
November 2007 when three monitoring wells were drilled at locations along the eastern
boundary of the site to screen for the presence of radionuclides in groundwater down
gradient from the plant. Tritium was detected in a groundwater sample collected in
November 2009 from one of these wells. A comprehensive hydrogeological
investigation was commenced in January 2010 to determine the source, fate and
transport of the tritium. Twenty nine (29) additional groundwater monitoring wells were
drilled at the site during that investigation to characterize the hydrogeological flow
domain and allow collection of groundwater samples.
In addition to groundwater from the 31 monitoring wells routinely sampled as part of the
Groundwater Protection Initiative (NEI 07-07), groundwater from other wells is sampled
as part of the VYNPS Radiological Environmental Monitoring Program (REMP). These
wells include two on-site potable water wells producing drinking water from the bedrock
aquifer west of the protected area. A third well, the Southwest Well, also taps into the
bedrock aquifer but is no longer used as a potable water well. Water from the
Southwest Well is also sampled quarterly in compliance with the Vermont Yankee
Offsite Dose Calculation Manual (ODCM).
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Septic tank sludge (septage) is periodically land spread in the South Field Application
Area in accordance with a Vermont Agency of Natural Resources (VANR) permit for
residuals management and an NRC septage spreading permit under federal
regulation 10 CFR 20.2002, as outlined in Appendix B of the VY Off-Site Dose
Calculation Manual (ODCM). Four shallow wells, located adjacent to the South Field
Application Area are sampled quarterly for gross beta activity, gamma-emitting
radionuclides and tritium. No plant-generated radionuclides have ever been found in the
samples from these wells.
Groundwater from approximately 21 shallow monitoring wells distributed within six
septic leach field areas located in various parts of the plant and septic system effluent
from the three systems within the Protected Area are sampled semi-annually. The
samples are analysed by a contract laboratory for indicators of biological impacts,
including E. coli, chloride, nitrate, sulfate, phosphorus and pH, in accordance with the
VYNPS Indirect Discharge Permit issued by the Vermont Agency of Natural Resources.
The sample results from each location are in compliance with the permit requirements.
Although not required by the permit, groundwater and effluent samples are analyzed for
radioactivity by the VYNPS on-site Chemistry Laboratory before shipment off-site for
analysis by the contract lab. No plant-generated radionuclides have ever been found in
the samples from these wells.
7.2.2

Summary of Groundwater Impacts

The known impacts to groundwater at VYNPS can be summarized as
follows:
" Tritium is the only plant-generated radionuclide detected in groundwater at
the site. In 2010, a comprehensive hydro-geologic investigation of the site
was completed and found tritium in shallow groundwater extending
approximately 400 feet down-gradient from the source at the AOG Building
pipe chase to the Connecticut River. The width of the tritium plume
increases from approximately 100 feet at the source area to approximately
300 feet along the bank of the river. Tritium concentrations in the shallow
sand aquifer have rapidly decreased at the source area from approximately
2,500,000 pCi/L in February 2010 when the leak was terminated to less
than 2,000 pCi/L in April 2010. Similar attenuation has also occurred within
the shallow plume down-gradient of the source, as the center of the residual
contaminant mass migrates to the east. Attenuation is occurring at a slower
rate in a deeper silt sand aquifer and an intervening silt aquifer where the
hydraulic conductivities and related seepage rates are lower.
" No tritium, gamma-emitting or hard-to-detect radionuclides have been
identified in groundwater from any wells in other areas of the plant, including
the drinking water wells located west of the Turbine Building, the REMP wells
and the wells in the six septic system leach field areas. The one exception
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is the Construction Office Building (COB) well located at the northeast corner
of the COB and within the area of the tritium plume. The COB well was one of
four drinking water supply wells for the plant that produce water from the
bedrock aquifer. Low levels (approximately 2,000 picocuries/liter) of tritium
were detected in the COB well during the investigation of the leak from the
AOG Building pipe chase however; this test was deemed invalid due to the
test conditions resulting in shallow groundwater being pulled down into the
COB bedrock well. The COB well has since been permanently abandoned
and filled with a cement grout to reduce the potential for drawing tritium into
the bedrock aquifer.
No non*-radiological impacts to groundwater related to the permitted disposal
of sanitary wastewater in on-site septic system leach fields or spreading of
septic system sludge in the South Land Application Area have been detected
by groundwater monitoring in these areas. No data points are available to
evaluate the impact to groundwater (if any) that may have resulted from the
leak in the chemistry laboratory sink drain discovered in 1991, or from fires at
the Main Transformer (in 2004) and the Auxiliary Transformer (in 1973) that
released transformer oil on the ground beyond their containment structures.
Non-radioactive contamination of groundwater was identified in 1994 when
the 5,000-gallon underground storage tank containing fuel oil for the house
heating boiler was found to be leaking and was removed. Free-phase fuel oil
was detected in 2 of 9 monitoring wells installed during the investigation and
remediation of the leak. A buried fill pipe for the 5,000-gallon tank that runs
more than 200 feet from the fuel oil pump room near the 75,000-gallon main
fuel oil storage tank failed a tightness test after the tank was removed. The fill
pipe was blanked off but not removed because overlying buildings made it
inaccessible. In 2008 the Vermont Department of Environmental
Conservation issued a finding of "site management activities complete"
regarding the tank leak, although low levels of fuel oil constituents and
solvents were still detectable in nearby monitoring wells. The source of the
solvents was likely a dry cleaning operation formerly located in the nearby
Turbine Building truck bay during the mid-1980s. Impacts-to soil beneath the
Turbine Building truck bay or along the buried fuel oil fill pipe that were not
investigated because these areas are effectively inaccessible.
It should be noted that the four underground storage tanks containing fuel oil
or diesel fuel that are currently on site are double-walled, with electronic
interstitial leak monitoring. The above-ground tanks storing petroleum
products are either double-walled or within concrete containment
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structures. Similarly, transformers with large oil capacities are located within
concrete containment structures or are on concrete pads with a perimeter
concrete berm. These design features reduce the likelihood of
groundwater contamination caused by a release from these transformers.

8.0 Summary and Conclusions
The radiological historical site assessment was completed in accordance with the

guidance provided in NUREG-1575 (MARSSIM). As expected, operational activities at
VYNPS have resulted in areas that have been impacted with radiological contaminants.
Events and conditions that resulted in radioactive contaminants being deposited in

locations outside of buildings and structures are attributed to spills, leaks, effluent
releases and build up over time of residual contamination that could not be detected by
monitoring methods in use at the time. No impacted areas were identified that were not

previously known or documented.
Events and conditions were investigated upon discovery and appropriate actions taken
to terminate/secure the leaks or stabilize and/or eliminate the condition. Remediation

was initiated if required to prevent migration of contamination and minimize impact to
the environment. No identified areas of radiological contamination are a current or
expected threat to human health, the environment, or appear to present a significant

challenge for decommissioning.
The dominant plant-related radioactive contaminants identified in the Protected and
Owner-Controlled areas are cobalt-60 (Co-60), cesium-137 (Cs-1 37) and tritium (H-3).
Additional radionuclides such as manganese-54 (Mn-54), zinc-65 (Zn-65), iron-55 (Fe55), cesium-1 34 (Cs-1 34) and strontium-90 (Sr-90) were identified in samples collected
at the Northeast side of the Radwaste Building and from soil borings beneath the

chemistry lab sinks.
Areas designated as non-impacted include the Plant Support Building (PSB), the power
up-rate building (PUB), several smaller ancillary buildings within the Owner Controlled

Area and the Entergy-owned property outside the Owner Controlled Area.
Impacted areas include buildings and structures, soil and groundwater. The locations of
the impacted areas are confined to the Protected and Owner Controlled Areas. All
areas and structures have been given a preliminary classification based on available

radiological characterization data, knowledge of historical site operations and results of
personnel interviews.
Buildings, structures, systems and components associated with nuclear power
operations and handling of related radioactive material that are located within the
Radiologically Controlled Area (RCA) are designated as Class 1 areas. This includes
buildings such as Reactor, Turbine, Radwaste, Condensate Storage Tank and
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associated structure, parts of the Service Building, Containment Access and
Augmented Off-Gas Buildings.
In Class 2 buildings and structures, the potential for residual contamination exists.
Buildings and structures designated as Class 2 include the North Warehouse, Plant
Stack and Maintenance Machine Shop. The potential for low levels of residual
contamination may exist in Class 3 areas. The classification of Class 3 buildings and
structures include the Control Building, South Warehouse, Construction Office Building,
Cooling Towers and the Intake and Discharge Structures.
As a result of plant operations, soil has been impacted by spills, leaks and plant
activities. Categories of impacted soil areas include:
* Storm drain system
* Septic system
* Underground pipes
* Surface soil areas
Impacted soil (environmental) areas that are outside of buildings and structures and are
designated as Class 1 include:
" Underground pipe leak at AOG Building
" Buildup of contamination on the Northeast side of the Radwaste Building
(contaminated soil near cask room doors)
* Chemistry lab drain line leak (10 CFR 20.2002 NRC approved disposal in place)
* Condensate Storage Tank spill and tank bottom leak
* North and South Storm Drain Systems, Outfall and River Sediments
accumulation of building roof and site runoff
Areas that have been known to contain residual radioactivity are designated as Class 2;
examples of Class 2 soil areas include:
* Concentration of low levels of contamination in septic system sludge (10 CFR
20.2002 NRC approved disposal in South Field Application Area)
* Sand blast media from maintenance work near the south side of the North
Warehouse
* Cask loading activities impacting soil adjacent to the Radwaste Building
* Storage and handling of radioactive materials impacting surface soil adjacent to
the North Warehouse
Areas of potential residual radioactivity are designated as Class 3; examples of Class 3
soil areas include:
* Septic leach fields and tanks
* Cooling tower silt and temporary storage areas (10 CFR 20.2003 NRC approved
disposal of cooling tower silt in South Field Application Area)
* Former burn area for wood scraps
* Former storage area for asbestos and plowed snow
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Groundwater monitoring programs in place to meet regulatory guidance and permit
requirements has detected tritium resulting from the underground leaking pipe in the
pipe trench located near the AOG building. No plant generated radionuclides have ever
been detected in groundwater samples from the South Field Application Area (10 CFR
20.2002 licensed disposal area for septic sludge and soil) or within the septic leach field
areas.
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Table 1 Summary of Radiological Conditions of Interest

No.

Area

Figure No. /
Map
Location

Current Condition

Prelim
Class
(1,2
or
3)

Justification for
Preliminary
Classification

1

Detection of a
discrete particle of
Co-60 in the silt in
the river near the
area of the North
Storm Drain outfall.

Storm Drain Systems
North Storm
Drain
System

2 / A-1

The system was sampled extensively in 1993. Two
manholes, 11E and 11 F, were sampled monthly for
sediment analyses. Tritium was detected intermittently. The
tritium was condensed from the air in the Turbine and
Administration Buildings. HVAC exhaust from these
buildings was redirected to the plant stack in late 1993.
Manholes MH-12A (North Storm Drain) and 14 (South
Storm Drain) are sampled monthly for tritium but none has
been detected since redirection of the HVAC exhaust.
Starting in September 2001 most manholes are inaccessible
because they have been welded shut due to security
concerns. Extensive sampling of the storm drain systems
was done in the summer of 1999. VYNPS has completed
an evaluation pursuant to 10 CFR 50.59 (a regulation
controlling changes, tests and experiments by nuclear plant
licensees) on both the North and South Storm Drain
Systems. Information on the storm drain system
contamination is included in the Annual Radiological
Environmental Operating Report.
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No.

Area

Figure No. /
Map
Location

2

North Storm
Drain Outfall
and River
Sediments

2 / A-2 and
A-3

3

South Storm
Drain
System

2 /A-4

Current Condition
A sample in 1997 contained a discrete particle of Co-60 of
3,820 pCi. This detection was reported to the NRC in BVY
97-101(Reference 10). The source of the particle was likely
washout of the Turbine Building HVAC exhaust that formerly
discharged to the Turbine Building roof but was redirected
to the Plant Stack in late 1993. The roof was replaced in the
early 2006. Samples of river sediment are collected from
an area along the shoreline 80 ft by 160 ft. This sampling is
done two times per year as required by the VYNPS ODCM.
Recent sampling results are only showing trace levels of
Cs-1 37 and sporadic low level detections of Co-60. A dose
assessment of the Co-60 particle concluded that this area
poses no risk to human health, as reported in BVY 97-101.
The ongoing radiological environmental monitoring program
(REMP) is designed to detect and monitor any buildup of

Prelim
Class
(1,2
or 3)
2

Justification for
Preliminary
Classification
Detection of a
discrete particle of
Co-60 in the silt in
the river near the
area of the North
Storm Drain outfall.

radioactivity in the environment from plant activities.

The system was sampled extensively in 1993. Tritium is
detected sporadically in the South Storm Drain System. MH14 is currently sampled weekly for tritium. There was one
positive tritium value in 1998 (900 pCi/I) in MH-14. All other
samples were <700 pCi/I. This is a recognized NRC
Bulletin 80-10 issue (contamination of a nonradioactive
system). Extensive sampling of the storm drain systems
was done during the summer of 1999. VYNPS has
completed an evaluation pursuant to 10 CFR 50.59 (a
regulation controlling changes, tests and experiments by
nuclear plant licensees) on both the North and South Storm
Drain Systems. Information on the storm drain system
contamination is included in the Annual Radiological

1

This system
receives much of
the storm water
from the station
power block and
MH-12 receives
storm water from
the Radwaste Cask
Loading Area.

Environmental Operating Report.
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No.
4

Area
Manhole 12

Figure No.
Map
Location
2 / A-4

Current Condition
Manhole 12 is in the South Storm Drain System and is close
to the Radwaste Cask Loading Area (A-5 on Figure 2). The
sediment is sampled monthly. Typically, there is very little
sediment available for sampling. Monitoring of this manhole

Prelim
Class
(1,
or 3)
1

Justification for
Preliminary
Classification
Proximity to the
Radwaste Cask
Loading Area.

began in February 1988.

Septic Systems
5

Septic
System
Sludge

3 / B-1

In June 1988, VY determined that the plant septage
contained Co-60 and Cs-137. All off-site septage shipments
were halted immediately. This is a recognized NRC Bulletin
80-10 issue (contamination of a nonradioactive system).
VYNPS submitted a 10 CFR 20.302 application (now 10
CFR 20.2002) to the NRC which was approved on 8/30/89.
10 CFR 20.302 has been superseded by 10 CFR 20.2002.
Both regulations pertain to a method for obtaining NRC
approval for a proposed disposal method. The application
and approval to spread the septage on the North and South
Application Fields are in Appendix B of the ODCM. The
material is spread only on the 2-acre South Field Application
Area. Sampling data demonstrate that the concentrations of
radioactive material spread are well below the criteria
specified in the permit for the activity. No septage or other
contaminated material has ever been spread on the North
Field Application Area. Most of the North Field is now within
the perimeter of the new VELCO substation.

2

Sampling data
demonstrate only
low levels of
radioactive material
but the sludge
application area
warrants further
characterization.
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No.
6

Area
Septic Leach
Fields and
Tanks

Figure No.
Map
Location
3/ B-3

Current Condition
Groundwater from monitoring wells in each leach field and
liquid effluent from septic tanks are sampled and analyzed
for tritium and gamma-emitting radionuclides semiannually
in accordance with the indirect discharge permit. No
radioactivity above background has been detected in the
effluent or groundwater samples. The leach fields and
septic tanks will be evaluated for potential contamination at
the time of decommissioning. This is a recognized NRC
Bulletin 80-10 issue (contamination of a nonradioactive
system). The septic systems will continue to be operated
according to plant procedures through the decommissioning

Prelim
Class
or 3)

Justification for
Preliminary
Classification

3

Low potential for
residual
contamination
exists.

1

Potential residual
contamination in
inaccessible areas.

process.

Underground Pipes
7

Underground
pipe chase
(trench)
located
between
AOG
Building and
Turbine
Building

1 / B5

Tritium was detected in a groundwater sample collected in
November 2009. An investigation was initiated to determine
the source of the tritium. A leak was determined to be
coming from pipes within an underground pipe chase (pipe
trench) located between the Turbine Building and the AOG
Building. The area of the leak was excavated and the leak
was stopped. The two drain lines that were leaking were
isolated and new accessible lines were installed during
refueling outage RFO-28. A groundwater extraction well
was installed and pumped for several months to remove
tritium from the aquifer. Natural attenuation of the tritium is
continuing as of July 2014 and concentrations in
groundwater continue to decrease. As of July 2014, no
groundwater samples contain tritium at concentrations
greater than the drinking water standard of 20,000 pCi/l. No
tritium above background has been detected in the river. A
dose assessment for tritium has been performed and it has
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No.

Area

Figure No. /
Map
Location

Current Condition

Prelim
Class
(1,2
or 3)

Justification for
Preliminary
Classification

1

Potential residual
contamination in
inaccessible areas.

been concluded that these levels of tritium pose no risk to
human health or the environment. The incident has been
reported to the NRC and state of Vermont (BVY 10039)(Reference 11). Residual contamination may exist in
inaccessible areas and will be characterized and
remediated to the extent necessary during
decommissioning.
8

Chemistry
Lab Drain
Line and
RCA portion
of Service
Building

2 I A-6

In 1991, a leak was discovered in the subfloor drain line
from the chemistry lab sinks to the chemical drain tank in
the Radwaste Building. This leak was to the soil under the
concrete floor of the lab. The groundwater surface in this
area of the station is below the bedrock surface and the soil
between the lab floor and the underlying bedrock is not
saturated, as evidenced by the fact that no groundwater
entered a monitoring well installed at the location of the
leak. This finding suggests that any residual contamination
that may remain in the soil in the vicinity of the leak is not
mobile. VYNPS submitted a 10 CFR 20.2002 application (a
method for obtaining NRC approval for a proposed disposal
method) to the NRC to allow the contamination to remain in
place. The application was approved on 7/10/92. The
application and approval are in Appendix E of the ODCM.
The area of the leak will be further characterized and
remediated if required when it becomes accessible during
decommissioning.

September, 2014
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No.
9

10

Area
House
Heating
Boiler Room
Drain Line to
and including
Oil Separator
Pit 'B'
HVAC duct
from Plant
buildings to
the Plant
Stack

Figure No. I
Map
Location

Current Condition

Prelim
Class
(1,2
or
3)

Justification for
Preliminary
Classification

2 / C-101

Contamination of Oil Separator Pit 'B', which formerly
drained to the South Storm Drain System, was discovered
in 1993. Corrective actions at that time were to secure the
discharge flow path from Oil Separator Pit 'B'. The volume
of oil is drummed and transported to Radwaste when
necessary.

2

Only low levels of
radioactive material
detected but
potential for residual
contamination
exists.

1 / A5 to B3

All interior air from the primary plant buildings is discharged
through the plant stack via this underground 78-inch
diameter concrete duct.

2

No indication of
contamination but
the potential exists
for radioactive
material to have
plated out on the

These filters were taken out of service and left in place after
less than a year of operation immediately after the plant
began operation in 1972. This system was used before the
AOG (Augmented Off Gas) system became operational in
1973. There is a potential for residual contamination of the
filters because of the possible presence of decay products
of the noble gases that the filters were designed to collect.
The filters are sealed, underground and have not been
sampled. They will be characterized during
decommissioning.
Gas lines such as the Standby Gas System discharge line,
Off Gas hold up line and Gland Seal exhaust line travel
underground from the plant to the Stack. Two twenty-foot
sections of these lines were excavated and inspected in
2011 and showed no signs of deterioration. These lines
have 2-inch drain lines in low points to drain condensation

duct.

11

Interim Off
Gas (lOG)
filters west of
the plant
stack

3 / B-4

12

Underground
gaseous
effluent lines
from the
plant to the
Stack.

1 / A5 to B3

2

The potential for
residual
contamination
exists.

3

Low potential for
residual
contamination
exists.

back to the Radwaste Building.
September, 2014
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No.

Area

13

Plant Stack
Sump
discharge
line from the
Stack to the
Radwaste
Building

Figure No. /
Map
Location
1 / B3 to A4

Current Condition
The Stack Sump underground gaseous effluent discharge
line from the Stack to the Radwaste Building was identified
as a potential source of radioactive material leaking to the
environment. The line was capped and abandoned in
place. There is no indication of leakage and soil samples in
the area between the Stack and the Radwaste Building
have been negative for plant generated radioactive
isotopes. Condensate that accumulates in the discharge line
is collected in a portable tank and taken to the Radwaste

Prelim
Class
(1,2
or 3)
3

Justification for
Preliminary
Classification
Low potential for
residual
contamination
exists.

Building for treatment.

Soil
14

Northeast
side of the
Radwaste
Building

2 / A-5

Contaminated soil nearest the cask room doors was
analyzed for levels of activity. The area was subsequently
excavated, backfilled and sealed with asphalt in August of
1987. Further sampling of this area to better characterize
the extent of soil contamination performed in May of 1988,
indicated the presence of contamination at levels lower than
those found in 1987. Therefore, no additional soil was
removed. A pathway assessment of this area has been
completed. The assessment concluded that the
contaminated soil is not a risk to human health. Additional
sampling was performed at the boundaries of this area in
1999. The sample results indicate that the contamination
has not spread significantly. NRC follow item 87-15-02 was
closed on 2/26/88 based on the corrective actions taken and
a determination that the low levels of activity that were
found had no impact on the health and safety of the public
or VYNPS personnel. The area will be further characterized

1

Past history of the
area indicates that
contamination likely
remains.

during decommissioning.

September, 2014

VYNPS Radiological Historical Site Assessment

Page 7 of 23

VT Ex. 2 194

Figure No. /
Map
Location

No.

Area

15

East of Cask
Loading Bay
(grassy area
by stairs
down to the
Intake
Structure)

2 / C-87

Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during

16

Sandblast
grit south of
the east
entrance to
the North
Warehouse,
near
manhole

2 /A-1

Current Condition

Prelim
Class
(1,2
or 3)

Justification for
Preliminary
Classification

2

The potential for
residual
contamination
exists.

VY personnel discovered a sand blast grit spill in the vicinity
of manhole MH-i 1E on the gravel area between the North
Warehouse and the black top roadway (closer to the
roadway). The area was excavated and contaminated soil
was disposed of as radioactive waste. Subsequent samples
in this area have shown only trace amounts of activity. The
area will be further characterized when appropriate.

2

The potential for
residual
contamination
exists.

2 / C-102

Samples were collected on 2/10/99 to characterize the
Protected Area. Most of this area was excavated during
installation of the ISFSI pad.

2

The potential for
residual
contamination

2 / C-103

Samples were collected on 2/10/99 to characterize the
Protected Area.

2

decommissioning.

MH-11E

17

East
Entrance to
the North
Warehouse

18

West
Entrance to
the North
Warehouse

exists.

The potential for
residual
contamination
exists.
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No.

Area

19

Outside
ground
surfaces in
the Protected
Area

20

21

Figure No. I
Map
Location

Current Condition

Prelim
Class
(1,

or 3)

Justification for
Preliminary
Classification

2 / A-7, also
C 83 - C 91

Surface soils in areas of the Protected Area contain low
levels of Co-60 and Cs-1 37. No levels of contamination
higher than those found during the 1999 sampling campaign
have been found in recent years. Controls exist to evaluate
"dry flowable" material such as soil in the Protected Area to
environmental LLD levels to allow for free release. The
areas of surface soil contamination are high foot traffic
areas and low levels of contamination that are not
detectable by portal monitors at the radiologically controlled
area (RCA) exits may have been tracked from the RCA to
these areas and accumulated over time. These areas are
near the power block buildings and may become further
contaminated during decommissioning of the power block.
The areas of soil contamination will be further characterized
after decommissioning of the power block.

3

Potential low levels
of residual
contamination may
exist.

West Lawn
near
sidewalk

2 / C-83

3

Potential-low levels
of residual
contamination may
exist.
See Item No. (19)

West Lawn
around
former Light
Pole

2 I C-84

Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during
decommissioning.
Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave

3

Potential low levels
of residual
contamination may
exist.
See Item No. (19)

September, 2014
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No.

Area

Figure No. /
Map
Location

Current Condition

Prelim
Class
or
or 3)

Justification for
Preliminary
Classification

in place. The area will be further characterized during
decommissioning.

22

Northeast
corner of the
Clean
Workshop

2 / C-85

23

East of RCA
(Strip of lawn
between the
road to the
Intake
Structure
and the
Reactor
Building)

2 I C-86

Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-137 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during
decommissioning.
Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during
decommissioning.

3

Potential low levels
of residual
contamination may
exist.
See Item No. (19)

3

Potential low levels
of residual
contamination may
exist.
See Item No. (19)
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No.

Area

24

East of the
North
Warehouse
and ISFSI
pad area

Figure No.
Map
Location

Current Condition

2 / C-88
2/C-1 02,
103

Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during
decommissioning.

Prelim
Class
(1,
or 3)
3

Justification for
Preliminary
Classification
Potential low levels
of residual
contamination may
exist.
See Item No. (19)

24 A

Perimeter
around North
Warehouse
and
particularly
the north
side

2/24A

Waste oil with low levels of radiological contaminants was
burned for space heating in the North Warehouse during the
period from approximately 1995 to 2011. Unburned
particulates may have accumulated on the roof (particularly
the north side) and on the ground below the roof drip line.
This operation was controlled in accordance with ODCM
requirements and was discontinued after 2011

3

Potential low levels
of residual
contamination may
exist.

25

Front of the
Admin
Building
(near the
Start-up
Transformers

2 / C-89

Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during

3

Potential low levels
of residual
contamination may
exist.
See Item No. (19)

decommissioning.
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Figure No. I
Map
Location

No.

Area

26

Front of the
Administratio
n Building
(along the
sidewalk)

2 / C-91

27

Northwest
Corner of the
Protected
Area

2 / C-90

Current Condition
Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during
decommissioning.
Soils were core-sampled down to 10 inches in 2-inch
segments in the end of 1993. The top 2-inch layer of each
core was analyzed by gamma spectrometry. In addition, a
complete analysis was performed on each of the five layers
for each core sample showing greater than the ODCM LLD
for sediments for either Co-60 or Cs-1 37 in the top 2 inch
layer. Analysis data is on file. Decision was made to leave
in place. The area will be further characterized during

Prelim
Class
(1,2
or 3)
3

Justification for
Preliminary
Classification
Potential low levels
of residual
contamination may
exist.
See Item No. (19)

3

Potential low levels
of residual
contamination may
exist.
See Item No. (19)

1

Potential for
significant levels of
contamination.

decommissioning.

Buildings and Structures Inside the Protected Area
28

Reactor
Building and
Drywell

1 / A4 and
A5, & B4
and B5

The Reactor Building and Drywell house the reactor and all
of the supporting pumps, pipes and demineralizers
associated with the operation of a nuclear reactor. The
Spent Fuel Pool is also located in the Reactor Building. The
piping, coolers and pumps required to support the Spent
Fuel Pool are also located in the Reactor building. Most of
the radioactive material at the station is located in the
Drywell and Reactor Building.
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No.

Area

Class
Prelim

Figure No. /
Map
Location

29

Radioactive
Waste
Building

30

Radwaste
tanks, Moat,
trench, sump
and
associated
piping

1 / A4

31

Turbine
Building (TB)

1 I B4 and
B5

32

Turbine
Building (TB)
Basement

1 / B4 and
B5

33

Containment
Access
Building
(CAB)

1 I A5

1 / A4 and
B4

Current Condition
The Radioactive Waste Building houses the tanks, piping
and filters required for processing radioactive water at the
facility. Italso houses the filters for maintaining the Spent
Fuel Pool water chemistry. The amount of radioactive

(1,2
or 3)
1

Jreiminatinfry
Justification for
Preliminary
Classification
Potential for
significant levels of
contamination.

material in the building is significant.

These tanks are used on a regular basis to process
contaminated water that is returned to the facility during
plant operation. Rain water that collects in the moat and
sump is pumped to the Radioactive Waste building to be
processed with contaminated plant water. The moat area is
routinely surveyed for contamination by the plant staff and
no contamination has been detected.
The Turbine Building is the largest building on site and
extends from the Service Building at the north end to the
back of the Maintenance Shop at the south end. The
building contains the main turbine and the pumps,
demineralizers and associated piping required to operate
the turbine. The liquids and gases moving through these
systems will leave the systems moderately contaminated

1

Potential for
contamination in the
tanks to exceed
DCGLs.

1

Potential for
contamination to
exceed DCGLs.

1

Potential for
contamination to
exceed DCGLs.

1

Potential for
contamination to
exceed DCGLs.

after the plant is shut down.

The Turbine Building Basement is the area in the TB that
receives all drainage from the steam, feed and condensate
systems. These systems are only slightly contaminated,
The TB clean sump identified in Item No. 37 is in the
southern end of this basement.
The Containment Access Building is a very large building
which is used to provide shelter for moving equipment and
material in and out of the Reactor Building. Radioactive
material stored in the building is sealed so as to prevent the
spread of contamination. Occasionally, large quantities of
radioactive material, including new and spent fuel
assemblies, are moved through this building.

September, 2014
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Figure No. /
Map
Location

No.

Area

34

Advanced
Off-Gas
(AOG)
Building

1 / A5 and
B5

35

Condensate
Storage
Tank (CST)

2 / C-104

36

CST Building

1 / B5

Current Condition
The Advanced Off-Gas Building contains the recombiners, a
dryer skid, two guard bed charcoal filters, the main hold-up
charcoal filters and all of the associated piping. When the
plant is shut down, there will be very little residual
radioactive material left in the system, except for the
charcoal beds. Once the charcoal is removed, there should
be only trace amounts of radioactive material remaining.
In 1976, 83,000 gallons of CST water was released to the
Connecticut River from an overflow pipe over a 2-day period
via electrical conduit from the Condensate Storage Tank
Moat, which eventually flowed to the South Storm Drain
System. This was documented in NRC Report No: RO-7622/1T. In addition, in 1986 a leak was discovered in the
bottom of the tank that had saturated the sand layer
between the tank bottom and the underlying concrete
support structure. Telltale drains are embedded within the
sand layer. The leak was evidenced by water from the
telltale drains in the CST ante-room. The bottom of the tank
was replaced with new aluminum plates and the leak was
curtailed. All of the leakage from the tank was returned to
the Radwaste Building via the floor drains in the CST Moat
area.
The CST Building is a portion of the CST Moat that is
enclosed and has a roof to shelter some of the
instrumentation and electrical equipment associated with
the operation of the CST. See Item No. 35 for additional
information relating to the tank overflow that occurred in
1976 and the tank leak in 1986.

Prelim
Class
(1,
or 3)
1

Justification for
Preliminary
Classification
Potential for
contamination to
exceed DCGLs.

1

Potential for
contamination to
exceed DCGLs.

1

Potential for
contamination to
exceed DCGLs.
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Figure No. I
Map
Location

No.

Area

37

Turbine
Building
Clean Sump

2 / C-100

38

Maintenance
Machine
Shop

1 / B5

39

North
Warehouse

1 I B4

Current Condition

Prelim
Class
(1,2

or 3)

The sump was contaminated by the overflow of the
Condensate Demineralizer Backwash Receiving Tank on
8/14/92. The overflow resulted in release of a small amount
of radioactive contamination to the Service Water System
and thence to the Connecticut River. This sump has been
protected with a berm so that this incident cannot be
repeated. Operation procedures were enhanced to reduce
the possibility of an overflow of the Condensate
Demineralizer Backwash Receiving Tank. Very small
amounts of Co-60 were identified in the sump water in
March of 1999. As a result, the procedure for monitoring
this water has been enhanced to include a more frequent
isotopic analysis. Results are reported in the Annual
Environmental Radiological Operating Report. The releases
were assessed for dose consequence. Reports were made
to the State of Vermont and the NRC.
Tools and small items with limited fixed radioactive material
are stored here. On occasion a temporary RCA /
containment area was set up in the shop to work on
contaminated components. When these jobs were
completed, the containment area was decontaminated.
There is the potential that trace levels of contamination may

Justification for
Preliminary
Classification

2

The potential for
residual
contamination
exists.

2

The potential for
residual
contamination
exists.

2

The potential for
residual
contamination
exists.

have accumulated in this shop.

This building is a RCRA hazardous waste storage area and
has been used to store containers of radioactive waste
awaiting shipment. The building has a concrete slab floor
with an approximately six-inch high berm around the
perimeter of the building. Current plans call for this building
to be removed to allow construction of an addition to the
ISFSI pad. In 1995 a drum of mixed waste in the building
was found to be leaking. The drum was overpacked, and
the area of the spill was cleaned up. Floor drains that used
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No.

Area

Figure No. /
Map
Location

Current Condition

Prelim
Class
(1,
or 3)

Justification for
Preliminary
Classification

There is the
potential that very
low levels of
contamination
below what can be
detected in the
portal monitors at
the RCA exits may
have been tracked
into the building by
workers leaving the
RCA and
accumulated over
time.
The potential for
accumulation of low
levels of
contamination
exists.

to go to Radwaste, are now plugged with concrete.

40

Service
Building and
offices (Not
including the
HP check
point and
Chemistry
lab; see Item
No. 8 above)

1 / B4

This building is on the north end of the Turbine Building and
contains the Chemistry Laboratory, Decontamination
Showers and the Health Physics (HP) check point. The lab
drain identified in Item No. 8 above is located in the lower
level of this building. The remainder of the building contains
primarily offices. The check point is the entry way into the
RCA. The lab and decontamination showers are inside the
RCA.

2

41

Control
Building

1 / B4

This building contains the Control Room, the Cable Vault
and the Switchgear rooms. Radioactive material was not
used or stored in this building, but because of its proximity
to the power block there is the potential that trace levels of
contamination may-have accumulated in this building.

3
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Figure No.
Map
Location

No.

Area

42

Admin
Building

1 / B4

43

John Deere
Diesel
Building

1 / B4

44

Construction
Office
Building
(COB)

1 I A5

45

Clean Work
Shop /
Construction
Storage
Building

1 / A5

46

South
Warehouse

1 / B5

Current Condition
The Administration Building is on the north end of the
Turbine Building and consists primarily of offices.
Radioactive material was not used or stored in this building,
but because of its proximity to the power block there is the
potential that trace levels of contamination may have
accumulated in this building.
This building is on the north end of the Protected Area.
Radioactive material was not used or stored in this building,
but because of its proximity to the power block there is the
potential that trace levels of contamination may have
accumulated in it. Currently this building is scheduled to be
removed to allow expansion of the ISFSI dry fuel storage
area.
The Construction Office Building is on the east side of the
Turbine Building and consists primarily of offices.
Radioactive material was not used or stored in this building,
but because of its proximity to the power block there is the
potential that trace levels of contamination may have
accumulated in this building.
The Clean Work Shop is on the southeast corner of the
Protected Area and consists primarily of a storage area and
locker room. Radioactive material was not used or stored in
this building, but because of its proximity to the power block
there is the potential that trace levels of contamination may
have accumulated in this building.
The South Warehouse is on the south end of the Protected
Area and consists primarily of a storage area for virgin and
used oils and office space. Radioactive material was not
used or stored in this building, but because of its proximity
to the power block there is the potential that trace levels of

Prelim
Class
(1,2
or 3)
3

Justification for
Preliminary
Classification
Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

contamination may have accumulated in this building.
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FiueN./Class

Figure No.
Map
Location

No.

Area

47

Tan Building

1 / B5

48

Hydrogen I
C02 Purge
Building

1 / B5

49

Intake
Structure

1 / A4

50

Chemical
Addition
Building

1 / A4

51

Nitrogen
Storage
Facility

1 / A4

Current Condition
The Tan Building is a temporary building on the southwest
corner of the Protected Area and consists primarily of a
storage area and office space. Radioactive material was
not used or stored in this building, but because of its
proximity to the power block there is the potential that trace
levels of contamination may have accumulated in this
building.
The Hydrogen / CO 2 Purge Building is located on the west
side of the Turbine Building and just south of the roll up
door. Radioactive material was not used or stored in this
facility, but because of its proximity to the power block there
is the potential that trace levels of contamination may have
accumulated in this building.
The Intake Structure is located in the northeast corner of the
Protected Area. Radioactive material was not used or stored
in this structure but because of its proximity to the power
block there is the potential that trace levels of contamination
may have accumulated in this building. Trace amounts of
radioactivity have been detected in the river silt that may be
found in the underwater portions of this structure.
The Chemical Addition Building is located at the south end
of the Intake Structure, near the Connecticut River.
Radioactive material was not used or stored in this building
but because of its proximity to the power block there is the
potential that trace levels of contamination may have

Prelim
(1,a
'
or 3)
3

Prlmnr for
Justification
Preliminary
Classification
Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

accumulated in this building.

The Nitrogen Storage Facility is a tank complex located on
the east side of the Reactor Building, between the building
and the Connecticut River. Radioactive material was not
used or stored in this facility and the potential for any
contamination is very low.
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No.
52

Area
Bottle
Storage
.Shed - North
of Control

Figure No.
Map
Location

Current Condition

Justification for
Preliminary
Classification

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

3

Potential low levels
of residual
contamination may
exist.

or 3)

1 / B4

The Bottle Shed is used to store gas bottles. Radioactive
material was not used or stored in this shed but because of
its proximity to the power block there is the potential that
trace levels of contamination may have accumulated in this

Building

Prelim
Class
(1,2

building.

53

Large Mixed
Gases Shed
east of South
Warehouse

1 / A5

This shed is used to store gas bottles. Radioactive material
was not used or stored in this shed but because of its
proximity to the power block there is the potential that trace
levels of contamination may have accumulated in this

54

Propane
Storage
Shed

1 / B5

This shed was used to store propane gas bottles for forklifts.
Radioactive material was not used or stored in this shed but
because of its proximity to the power block there is the
potential that trace levels of contamination may have

55

New
Warehouse

1 / B5

56

Sumps (all
except Item
#s: 13, 30
and 37)

1 / A4 to A5
and B4 to
B5

building.

accumulated in this building.

For many years this facility performed the function of a
Shipping and Receiving facility. During these times, some
radioactive material was shipped and received in this area.
There is a small storage area for Special Nuclear Material in
the New Warehouse. There is the potential that trace levels
of contamination may have accumulated in this area.
Sumps in the plant will be characterized and remediated, if
necessary, at the time of decommissioning.

**To be determined.

Buildings and Structures Outside the Protected Area

September, 2014

VYNPS Radiological Historical Site Assessment

Page 19 of 23

VT Ex. 2 206

Figure No. /
Map
Location

No.

Area

57

Plant Stack

1 / B3

Heating and ventilating exhaust from the major plant
buildings is discharged through the Plant Stack. In
addition, the Off Gas system, the Standby Gas Treatment
System and the Gland Seal Exhauster discharge through
the Plant Stack. The Plant Stack sump was addressed in
Item No. 13 above. There is the potential that
contamination from the air discharged through the stack
may have plated out and could result in measurable activity.

58

West Cooling
Tower

3 / B-1

In 1993, low levels of contamination were found in the silt
removed from the deep basin under the West Cooling
Tower. The source of the silt is cooling water withdrawn
from the Connecticut River. The first silt volume removed
was 14,000 cu. ft. Every 18 months, the Deep Basin is
inspected and if necessary, additional silt is removed. It is
estimated that each time the volume removed will be an
additional 4,000 cu. ft. VYNPS submitted an amendment to
the 10 CFR 20.2002 application for spreading of septic
sludge, to also allow spreading of the cooling tower silt on
the same 2-acre South Field Application Area where the
septic sludge is spread. That amended application was
approved by the NRC on 6/18/97. The application and
approval are in Appendix F of the ODCM. The silt is
sampled, analyzed, spread and monitored in accordance
with VYNPS approved procedures, and is spread in the
South Field Application Area only if the measured activity is
greater than background level. The silt collected as of June
1997 was spread in the fall of 1998, and was last spread on

Current Condition

Prelim
Class
(1,2
or 3)
2

3

Justification for
Preliminary
Classification
The potential for
accumulation of low
levels of
contamination
exists.

Potential low levels
of residual
contamination may
exist in the silt.

October 19, 2009.
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Figure No.
Map
Location

No.

Area

59

East Cooling
Tower

60

Area
Between
Cooling
Towers

3 / B-2

61

Spray Pond

1 / B6

62

Discharge
Structure

1 / A6

1 / B6 and
B7

Current Condition
Because river water passes through both the East and West
Cooling Towers, there is the potential that low levels of
contamination that has been found in silt accumulated in the
Deep Basin of the West Cooling Tower also may be found
in the shallow basin beneath the East Cooling Tower and
the systems associated with this tower. See Item No. (58).
This area had been used for temporarily storing silt removed
from the Deep Basin of the West Cooling Tower and soil
excavated during modification of the Protected Area until it
was spread in the South Field Application Area under an
amendment to the 10 CFR 20.2002 Exemption Request,
which was approved in 1997. A pathway assessment for the
temporary placement of the material was completed. The
temporarily stored material was removed in December
2004. The area has been sampled and characterized and
found to contain no plant related radionuclides.
The Spray Pond is located south of the Protected Area,
north of the Cooling Towers. Since December 2004, silt
removed from the West Cooling Tower Deep Basin that
contains trace amounts of radioactivity is temporarily stored
in the spray pond before being spread in the South Field
Application Area.
The Discharge Structure is located immediately south of the
Protected Area adjacent to the Connecticut River.
Radioactive material was not used or stored in the structure,
but has been measured in the South Storm Drain System
that empties into the Discharge Structure and in the river silt

Prelim
Class
(1,
or 3)
3

Justification for
Preliminary
Classification
Potential low levels
of residual
contamination may
exist in the silt.

3

Potential low levels
of residual
contamination may
exist in the silt.

3

Potential low levels
of residual
contamination may
exist in the silt.

3

Potential low levels
of residual
contamination may
exist.

collected from the cooling towers.
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Figure No.
Map
Location

Prelim
Class
(1,2
or 3)
3

Justification for
Preliminary
Classification

No.

Area

63

Area in
northern
portion of
Owner
Controlled
Area

3/ B-5

Sampling was conducted in 1999/2001 with one sample
indicating low levels of Co-60. Containers of contaminated
asbestos were identified in this area in 1984 and was likely
removed during the asbestos control program conducted
during the mid-1980s. This area was also a former snow lay
down area. Much of the area was used for construction of
the new VELCO substation in 2009. Soil samples of the
area collected for construction of the VELCO substation
were all non-detectable for plant-related radionuclides.

64

Former Burn
Area

3 / B-6

3

Potential low levels
of residual
contamination may
exist.

65

Low-Level
radioactive
waste
storage pad
north of the
North

1 / B3 to A4

VY burned waste wood scraps in this area during the late
1970s. Sampling was completed in 2001 and a monitoring
well was installed. The area was also sampled during
construction of the new VELCO substation and adjacent
parking lot. Sample results from 2009 were non-detectable.
This pad was used to store containers with radioactive
material awaiting shipment and Sealand containers
containing equipment.

2

The potential for
residual
contamination
exists..

The Turbine Rotor Buildings are 4 large temporary buildings
on the west border of the Protected Area. These buildings
house the original turbine rotors and casings that were
replaced in 1995. There should be only trace amounts of

3

Potential low levels
of residual
contamination may
exist.

Current Condition

Potential low levels
of residual
contamination may
exist.

Warehouse

66

Turbine
Rotor
Buildings

1 / C3

radioactive material on this equipment.
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Figure No. I
Map
Location

Prelim
(1,

Justification for
Preliminary
Classification

No.

Area

67

Haz Mat
Storage
Building
(next to
Maintenance
Storage
Building)

1 / B4

This building is used to store Hazardous Waste and may
have stored Mixed Hazardous Waste (waste that is both
hazardous and radioactive). Radioactive material was not
normally stored or used in this building but there is the
potential that trace levels of radioactive contamination may
have accumulated in this building.

68

Shipping and
Receiving
Building

1 I C7

3

Potential low levels
of residual
contamination may
exist.

69

Gate House
1

1 / C7

3

70

Gate House
2

1 / B4

This building is used for shipping and receiving material
from VYNPS. At times, radioactive material has been
shipped from or received at this facility. Radioactive
material was not normally stored or used in this building but
there is the potential that trace levels of radioactive
contamination may have accumulated in this building.
This is the main entrance and security checkpoint for
VYNPS. Radioactive material was not used or stored in this
building but there is the potential that trace levels of
contamination may have accumulated in this building.
Radioactive material was not used or stored in this building
but there is the potential that trace levels of contamination
may have accumulated in this building.

71

Gate House
3

1 / A5 and
A6 & B5
and B6

Radioactive material was not used or stored in this building
but there is the potential that trace levels of contamination
may have accumulated in this building.

3

Potential low levels
of residual
contamination may
exist.
Potential low levels
of residual
contamination may
exist.
Potential low levels
of residual
contamination may
exist.

72

Empty Drum
Storage
Building

1 / B2

Radioactive material was not used or stored in this building
but there is the potential that trace levels of contamination
may have accumulated in this building.

3

Current Condition

I_

or 3)
3

3

Potential low levels
of residual
contamination may
exist.

Potential low levels
of residual
contamination may
exist.
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Table 2 Preliminary Classification of the Radiological Status of Plant Buildings, Structures and Site Soil

Impacted
Fig ure/

Non-Impacted

Class 2

Location

Figure/
Location

Class 3

Figure/
Location

A4, A5 & Reactor Building
B4, B5
(RB)

Fig 1 / B5

Maintenance Machine
Shop

Fig 1 / B4

Control Building

Fig 1/ B2

Dog House Building

Fig
B4
Fig
B4,
B4,

Service Building
(RCA)
Turbine Building (TB)
Including the
basement

Fig 1/ B4

North Warehouse

Fig 1 /A4

Nitrogen Storage
Facility

Fig 1 / B7,
B8

Hydrogen Storage
Facility

Fig 1 / B3

Plant Stack

Fig 1 / B5

South Warehouse

Fig 1 / C2

Met Tower - North

Radioactive Waste
Building (RWB)

Fig 1 A5
to B3

HVAC duct from Plant
buildings to the Plant

Fig 1 / B5

New Warehouse

Fig 1/ C5

Met Tower - South

Condensate Storage
Tank and associated

Fig 2 I
C-102, C-

Soil adjacent to the
North Warehouse (east

Fig 1 /A5

Construction Office
Building (COB)

Fig 1 /C3

Salt Storage Shed

Containment Access
B/
oinm(CAB
Building
(CAB) g

Fig 2 I
C-87fask
C-87

Surface soil East of
Cask Loaing
Loading Bast
Bayo

Fig 1 / B4

Bottle Storage Shed North
of Control
Building

Fig 1 / B3

SOCA Building - North

Fig 2 I
C-102 and
C-103

Surface soil in the
vicinity of manhole MH11E on the gravel area
between the North
Warehouse and the

Fig 1 I B6,

Cooling Tower 1

Fig 1 I C4

SOCA Building - West

Cooling Tower 2

Fig 1 /B3

Sally Port - North

Discharge Structure

Fig 1 / C6

Sally Port - South

1/
1/
1
B5

Fig 1 I
A4, B4
Fig 1/
B5
Fig 1 I
Fig 1
A5

Fig 1
A5, B5

structure (CST)

Advanced Off-Gas
Building (AOG)

103

Stack

and west)

Bidn(C

)Fg1/3SaStreSh

B7

black top roadway
Fig 1 /

Soil near SoilnearSurface
underground pipe
Fig 3 /

B5

chase located west

B-1

of AOG Drain Pit

Fig 2 /
A-6

Soil underneath
Chemistry Lab

(closer to the roadway
soil in the 2-

ufc oi nte2
acre
South Field
Application Area.

Fig 1 I B6,

B7

ApplicationArea.

Fig 1 / B3,
B4

Low-Level Radwaste
Storage Pad

Fig 1 / A6
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Impacted
Figure/
Location

Class 3

Figure/
Location

Septic System Sludge

Fig 1 / A4

Intake Structure

Fig 1 / B3

(Maine Yankee Bldg.)

HHB Room Main Line

Fig 1/B5

Propane Storage Shed
(for forklifts)

Fig 1 /C4

Power Uprate Building
(PUB)

Tan Building (office
space)

Fig 1 / B5

]eClass
Surface soil nearest

Fig 2
A-5

Fig 2/
C-104
Fig 2/
A-1

Non-Impacted
2

Location

the cask room doorsBuilding
on the northeast side Fig 3 / B-1
of the Radwaste
Building
Soil under
Condensate Storage
Fig 2
Tank and associated
C-101
structure (CST)

North Storm DrainFi

North Storm Drain
System

Fig 2
A-2 / A-3

Outfall & River
Sediment

Fig 1S/B5

Fig 2 /
South Storm Drain
A-4System

Fig 2 /C102

Sandblast Grit Area

Fig 1/ B5

4SrieBidn

Syst4Mahoem1 i

Fig 2 ~

A-42/

Fig 2 I
A-5
Fig 1 I
A-4

Manhole 12
NrhatSdof

Northeast Side of
Radwaste Building
Radwaste Tanks,
Moat, etc.

Fig 1 / B4
i2/

Fig 2 I
C-100
Fig 2/24A

fie

Service Building Offices

i

uildingDruPStBag

Fig 1 I3B2

Empty Drum Storage

Fig 1 I/C7

Gate House I

Fig 1 B4

Gate House 2

Fig 1 /A5,
A6 & B5,
B6

Gate House 3

Fig 1 / A5

Clean Work Shop

Fig 1 / B6

Spray Pond

TubnBuln

Turbine Building Clean
Sump
North Warehouse
waste oil burn fallout

B

Hydrogen / CO2 Purge
Building

1/C4

Station Black-Out
Diesel Building
Plant Support Building
(PSB)

Building
House_1

Large mixed gases
Fig 1 / A5

Shed - (east of South
Warehouse)

Addition
Chemical
Building
September, 2014
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Non-Impacted

Impacted
Figure/
Location

Class 2

Class 3

Figure/
Location
Fig 1 / B4
g1/ B3
Fi A4

Figure/
Location

Admin Building - (North

of Turbine Building)
Stack Sump discharge
line from Stack to the
Radwaste Building

Underground gaseous
from the
effluent
the Stack
plant to lines
g 1C3Turbine Rotor Storage
Buildings (4)

Fig 1 / A5
to B3 /

Fig 1/ B3

Haz Mat Storage

Fig 1 / B4

John
BidnDeere Diesel

Fig 1 / C7

Shipping and

Fig 3

the area
Surface
between soil
the in
Cooling
Towers

Fig 3 /
B-6

Surface soil in the
former wood burning
area in the north

Building
Building

Receiving

parking lot

Surface soil in the
Spray Pond area

Fig 3 /

Silt removed from the
deep basin under the
West Cooling Tower

Fig 3 / B-3

Septic Leach Fields &
Tanks
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Impacted
Figure/
Lation

Class 2

Non-Impacted
Figure/
Location

Class 3

Fig 3 / B-4

Interior Off-Gas Filters

9 Areas

Outside Ground
Surfaces in Protected
Area

Figure/
Location
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Figure 1 Preliminary Classification of the Radiological Status of Plant Buildings and Structures
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Figure 2 Map "A" Showing Areas of Radiological Conditions of Interest
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Figure 3 Map "B" Showing Areas of Radiological Conditions of Interest
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Vermont Yankee Nuclear Power Station
Non-Radiological Historical Site Assessment

Entergy Nuclear Operations, Inc.
Vermont Yankee Nuclear Power Station
320 Governor Hunt Road
Vernon, Vermont 05354
Prepared by:
Radiation Safety & Control Services
91 Portsmouth Avenue
Stratham, NH 03885-2468
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Non-Radiological Historical Site Assessment of the Vermont Yankee
Nuclear Power Station
Executive Summary
This Historical Site Assessment (HSA) has been completed to identify areas of the Vermont Yankee
Nuclear Power Station (VYNPS) (the "Site") where environmental media may have been impacted by
non-radiological contaminants throughout the operating history of the plant. In addition, this document
addresses areas of the plant where future decommissioning activities may encounter hazardous
materials or areas that contain historic impacts and, therefore, discusses considerations to minimize
environmental impacts. The purpose of the assessment is to assist in planning for decommissioning of
the power plant. The investigation included: 1) review of a phase I and II environmental site assessment
report for the Site prepared as due diligence prior to purchase of the station by Entergy Nuclear
Vermont Yankee, LLC, (Reference 1), 2) reports related to incidents of non-radiological contamination of
the Site, 3) review of the file required by federal regulation 10 CFR 50.75(g) to document contamination
incidents pertinent to decommissioning of the Site, 4) review of selected inspection reports prepared by
American Nuclear Insurers (ANI), 5) search of company records describing equipment leaks, spills of
hazardous materials and an inventory of components containing elemental mercury, 6) review of
databases maintained by the Waste Management Division of the Vermont Agency of Natural Resources,
7) review of various permits related to environmental regulation and issues related to the station, 8)
interviews of current or former long-time station employees to identify incidents that may not have
been documented in plant records, and 9) inspections of the power station to observe each identified
potentially impacted area. This HSA is a living document and will be modified or augmented as
additional information is identified.
The assessment identified one hundred thirty four areas on or adjacent to the VYNPS site where current
or former activities may have resulted in non-radiological impacts potentially significant to the
decommissioning effort. These areas are summarized in the attached Table 1. Potentially impacted
areas are classified as Class 1, Class 2 or Class 3, using a classification system similar to the one set forth
for classifying potentially radiologically contaminated areas in NUREG-1575, Rev 1 (MARSSIM)
(Reference 2), where Class 1 areas have the highest potential for impacts that may be significant to
decommissioning. For purposes of classifying potentially non-radiologically contaminated areas, the
same concept has been applied, with the substitution of Vermont primary groundwater quality
standards (PGQS), federal maximum contaminant levels (MCLs) or risk-based concentrations (RBCs) for
MARSSIM's derived concentration guideline levels (DCGLs), which are site-specific radiological criteria
for release of an area for unrestricted use.
Eleven areas at VYNPS have been classified as Class 1, fifty two areas as Class 2 and seventy one areas as
Class 3. None of the areas is considered to pose a current or expected threat to human health or the
September, 2014
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environment that would warrant immediate corrective action. Each area will be characterized for the
presence of contamination as it becomes more accessible during decommissioning, to determine the
extent to which it may have been impacted. Consistent with the approach prescribed in MARSSIM,
those areas classified Class 1 will receive a relatively higher level of scrutiny.

Non-Radiological Historical Site Assessment of the Vermont Yankee

Nuclear Power Station
The 134 potentially impacted areas are subdivided into twelve categories as follows: septic systems (7),
owner-controlled areas (16), underground and above ground storage tanks (29), transformers and
breakers (21), miscellaneous containers (24), switchyards (3), storm water drainage systems (5), water
supply wells (4), chemical storage areas (4), small satellite chemical and flammable material storage
areas (10), compressed gas storage areas (6) and nearby off-site areas owned by Entergy (5). These
areas are summarized on Table I and their locations are shown on Figures 1, 2 or 3. The areas shown on
Figures 2 and 3 are also identified in VYNPS operating procedure OP-2106 rev33 "Oil and Hazardous
Material Spill Prevention and Control" (Reference 3).
Eighty two of the identified areas were evaluated in 2001 when a comprehensive phase I and phase II
environmental site assessment of the power station was completed prior to purchase of the Site by
Entergy Nuclear Vermont Yankee, LLC. An additional 52 areas have been identified by the current
historical site assessment. Three of the areas not discussed in the 2001 report are generic plant-wide
areas where lead and lead-based paint, asbestos or elemental mercury may be present. An additional
ten areas either did not exist in 2001 (i.e. the Construction Office Building Overflow Septic System) or
were not associated with VYNPS (i.e. off-site properties on Governor Hunt Road). Twenty four areas not
previously identified are categorized as the location of miscellaneous containers, are relatively small and
pose little risk of contamination that would be significant to decommissioning. The remaining sixteen
areas not discussed in the 2001 report may not have been in their current configuration at the time the
report was prepared or are areas that were only active early in the plant history and whose existence is
not well known or documented.
This investigation has included review of the 2001 phase I and phase II environmental site assessment of
the Site, reports related to incidents of non-radiological contamination of the Site, review of the file
required by federal regulation 10 CFR 50.75(g) to document contamination incidents pertinent to
decommissioning of the Site, review of selected inspection reports by ANI, search of company records
of leaks, spills of hazardous materials and an inventory of components containing elemental mercury,
review of the spills database maintained by the Waste Management Division of the Vermont Agency of
Natural Resources, review of various permits related to environmental regulation of the Site, interviews
of current or former long-time station employees, and an inspection of the power plant to observe each
identified potentially impacted area.
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In 1999 a search was completed of all Potentially Reportable Occurrences (PROs) for the years 19731994 and all Event Reports (ERs) for the years 1995-1998 to identify incidents of spills or releases of
radioactive materials and hazardous chemicals. That search identified 42 incidents, most of which
related to radiological materials. Fourteen of the incidents related to hazardous materials, most of
which were relatively minor spills that were immediately contained and remediated. Only one of the 14
(PRO 91-06, describing a leak in a chemistry laboratory drain), appears to have the potential to require
remediation during decommissioning. In May 2014 a search was completed of all Condition Reports
(CRs) for the years 1999-2014 (Appendix D) to identify spills of hazardous materials that have been
documented since the 1999 records search. The 2014 search identified 50 incidents. Thirty four of the
incidents were of minor spills (less than a few gallons) of petroleum products including fuel oil, gasoline
and hydraulic oil'that were immediately contained and remediated. Other incidents included spills of
small volumes of elemental mercury from thermometers and gauges, antifreeze from a truck engine
cooling system and various chemical leaks including sodium hypochlorite at the plant intake structure.
Each of these spills was immediately contained and remediated. CRs 04-2036 and 05-3663, relating to a
fire in the Main transformer and a slow leak of oil from the Spare Main transformer, respectively, are
the only CRs found that appear to be potentially significant for decommissioning. Table 2 is a summary
of spills of petroleum products or other hazardous materials at VYNPS that are recorded in the Vermont
Department of Environmental Conservation, Waste Management Division on-line database. As shown
in Table 2, all of the spills have been "closed" by VT WMD and all but the two that occurred in the 1970s
consisted of small volumes.
Interviews of current or former long-time employees of VYNPS were conducted during April and May
2014 as a means of identifying areas where either radiological or non-radiological contamination may
have occurred but that may not have been documented in plant records (Appendix E). Employees who
were at VYNPS for many years, particularly during plant construction and early operation, were sought
because spill reporting and documentation of contamination incidents then may not have been as
complete as they have become more recently. For example, federal regulation 10 CFR 50.75(g), which
requires compilation of records of contamination incidents that may have significance during
decommissioning, did not exist prior to 1988. Therefore, incidents that occurred prior to approximately
1988 may have been documented but those records may not appear in the 10 CFR 50.75(g) file and may
not be easily found.
Nine individuals who still live near VYNPS, were available, and who have an average length of
employment at the plant of 36 years were interviewed. All but one of the interviewees began
employment at VYNPS during the years 1967 to 1972 and, therefore, had first-hand experience during
plant construction. In addition, one of the interviewers had worked at the plant as a Chemistry and
Health Physics manager during the years 1969 to 1997. The available interviewees provided a
representative sampling of the various departments at VYNPS. In general, results of the interviews
corroborated information developed by record searches and plant tours, and did not identify any Class 1
areas that had not been identified by other lines of investigation. A common comment was that
interviewees were not aware of incidents that were not reported and recorded, and that it was their
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experience that their coworkers generally followed procedures and performed their duties to the best of
their ability.
American Nuclear Insurers (ANI) conducts annual inspections of VYNPS as the basis for determining the
nuclear liability insurance risk for the station. Inspection Reports for 1998 and 2000 were reviewed. The
1998 ANI report recommended that "underground tanks and piping which contain potentially
radioactive fluids or gases should be identified and included in an evaluation/inspection program to
verify their mechanical integrity". Although not stated in the report, the recommendation is also
relevant to underground tanks and piping which contain hazardous materials other than radioactive
fluids, such as petroleum products. The 2000 ANI report acknowledged receipt of a list from VYNPS of
all underground piping and the results of a test boring program that did not show contamination levels
or isotopes that would be indicative of a piping leak. Nevertheless, because of the age of the piping and
the potential for undetected leakage, ANI recommended risk ranking the underground segments of
piping based on an engineering protocol that considers piping age, contents, material composition, soil
composition, etc. The Nuclear Energy Institute established NEI 09-14 rev 1 (Reference 4) in December
2010. This guideline for the management of underground piping and tank integrity applies to
underground piping and tanks containing both radiological and non-radiological fluids. The NEI
guideline specifies development of the type of engineering protocol suggested by ANI. VYNPS has
implemented NEI 09-14 by development and use of VYNPS procedure SEP-UIP-VTY rev 5 (Reference 5)
that provides an inspection schedule based on risk ranking. Therefore, VYNPS appears to be in
compliance with ANI's recommendation regarding underground tanks and piping.
Based on identified historical use, each area listed in Table 1 is presumed to have some potential to have
been impacted by non-radiological contamination. Other areas not listed in Table 1, such as the plant
access gates, metrological towers, parking areas and most plant buildings outside of the power block are
presumed not to have been impacted by non-radiological contamination. Potentially impacted areas
are classified as Class 1, Class 2 or Class 3, similar to the classification approach in NUREG-1575, Rev 1
(MARSSIM), where Class I areas have the highest potential for impacts that may be significant to
decommissioning. For purposes of classifying potentially radiologically contaminated areas, MARSSIM
defines both Class 1 and Class 2 impacted areas as "areas that have, or had prior to remediation, a
potential for radioactive contamination (based on Site operating history) or known contamination
(based on previous radiological surveys)". Class 1 areas are distinguished from Class 2 areas in that
contaminant concentrations in a Class 1 area are expected to exceed the derived concentration
guideline levels (DCGLs), which are the site-specific criteria for release of the Site, whereas in a Class 2
area they are not. Class 3 areas are expected to contain levels of residual contamination at a small
fraction of the DCGLs, or none at concentrations greater than the laboratory minimum detection levels.
For purposes of classifying potentially non-radiologically contaminated areas, the same concept has
been applied, with the substitution of Vermont primary groundwater quality standards (PGQS), federal
maximum contaminant levels (MCLs) or risk-based concentrations (RBCs) for DCGLs. Table 3 is a listing
of the Vermont primary groundwater quality standards.
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As summarized in Table 1, eleven areas at VYNPS have been classified as Class 1, fifty two areas as Class
2 and seventy one areas as Class 3. Class 1 areas have been judged to have a relatively high potential to
be impacted by non-radiological contamination that may be significant during decommissioning.
Because they are all presumed to have some potential to have been impacted, Class 1, Class 2, and Class
3 areas will each require an appropriate level of characterization before they can be released for
unrestricted use. Class 1 areas will require more comprehensive characterization during
decommissioning. Class 3 areas will require the least rigorous level of characterization. Each of the
Class 1 areas is described below.
This HSA has considered both current and historic uses of the Site which include the following:
*

*

Operational areas - Areas of chemical use, where spills have occurred and where maintenance
and storage activities have occurred;
Leach fields - Considerations include potential chemical releases, permit compliance and use of
the permitted North and South Field Application Areas;
Solid waste management and disposal areas - Historic areas include Area B-2, Area B-5, the
former Sonotube Area, the former Wood Burning Area, and any on-site fill disposal area(s)
dating back to plant construction;
Storm water discharge areas - Site runoff directed through the Northern and Southern
conveyance systems to the Connecticut River and installed equipment (oil/water separators)
Transformer and switchyard locations;

*

Current and former hazardous waste storage areas;

*

Former railroad tracks - Creosote timbers, oils, rails;

*

Current and historic above ground storage tanks (ASTs) and underground storage tanks (USTs) Records indicate that there are 4 active USTs and 6 historic tanks that have been removed;

*
*

Potable water wells; and
Abutter properties.

"
*

"

In addition to the above, this HSA also has identified specific materials that either have been reviewed
or will be sampled during decommissioning to minimize impact to the Site. These include:
*

PCBs in caulk, paint or transformer oil;

*

Asbestos in paint and insulation;

*
*

Sand blast grit - including RCRA metals and PCBs
Herbicides and pesticides

*

Dioxins potentially related to the 1975 transformer fire

Structural Component Materials - Areas Containing Lead-Based Paint, Asbestos or Elemental Mercury
Three Class 1 locations are generic and apply to relatively wide-spread areas of the plant where leadbased paint, asbestos or components containing elemental mercury are present. Use of lead-based
paint was not controlled prior to 1978 and it was widely used during plant construction. In addition,
lead blankets and blocks are currently used for shielding in parts of the radiologically controlled area
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(RCA). In addition to lead, the potential presence of other RCRA metals (i.e. chromium) will be
evaluated to determine their appropriate disposition during future Site decommissioning activities.
Investigations will be performed to determine whether asbestos is a structural component (i.e. the
Mechanical Cooling Tower bay dividers) or is a component of building materials (i.e. caulk, flooring or
paint). Asbestos insulation will require removal by licensed personnel using appropriate personal
protective equipment and control of the removed asbestos. Components containing elemental
mercury, including switches, gauges, fluorescent bulbs and light ballasts, will require special handling
and disposal as universal waste.
Underground Storage Tanks
Based on Site documentation, 4 underground storage tanks exist on Site. These are:
*
*
*

Tank 1997-1; 550-gallon diesel; double-walled fiberglass tank (installed in 1997)
Tank 1997-2; 550-gallon diesel; double-walled fiberglass tank (installed in 1997)
Tank 1997-3; 1000-gallon diesel; double-walled fiberglass tank (installed in 1997)

*

Tank 1998-4; 3000-gallon #2 fuel oil; double-walled fiberglass tank (installed in 1998)

All of these tanks are double-walled fiberglass tanks that have automatic interstitial space monitoring
and associated alarming systems. Historically, six other USTs were located on the Site. These tanks
contained either diesel fuel, gasoline or No. 2 fuel oil and were removed between 1988 and 1997. The
largest of these tanks is discussed below; however, all will be evaluated during future site activities.
Former 5,000-Gallon House Heating Boiler Fuel Oil Underground Storage Tank
The former 5,000-gallon house heating boiler fuel oil underground storage tank (UST) was located near
the roll up door on the southwest side of the turbine building. The tank was removed in 1994 and
replaced with an above ground tank. A buried fill pipe runs westerly more than 200 feet from the fuel
oil pump room near the 75,000-gallon main fuel oil tank, under the maintenance building and then
northerly under the new warehouse to the UST. The pipe failed a tightness test after the UST was
removed. The fill pipe was drained and blanked off but not removed because most of it was
inaccessible.
During an environmental site assessment of the station in 1999 prior to its potential sale, four
groundwater monitoring wells were drilled in the vicinity of the UST and contaminated soil and
groundwater were discovered. An additional five monitoring wells were drilled in 1999 to characterize
the extent of contamination. Free-phase fuel oil accumulated in two of the nine monitoring wells. A
groundwater monitoring program and a recovery system to remove the accumulated oil were approved
by the Vermont Department of Environmental Conservation (VTDEC), Sites Management Section (SMS
Site No. 99-2617) and operated for several years. In September, 2008 the SMS issued a "SMAC" (sites
management activity complete) designation for Site 99-2617. This designation effectively closed the
spill incident, even though low levels of fuel oil constituents and chlorinated solvents were still
detectable in some groundwater samples. The nine monitoring wells associated with the spill were
permanently abandoned. Although recent guidance for tank closure and investigation published by the
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VTDEC (Reference 6) was not available at the time of the tank leak, the associated investigation and
remediation appear to have been conducted effectively in accordance with that guidance.
The chlorinated solvents detected were tetrachloroethylene (PCE) and its degradation products. The
source of the PCE was likely a dry cleaning operation that had been located in the nearby turbine
building truck bay during the mid-1980s. When the turbine building and new warehouse are dismantled
soil in the vicinity of the truck bay, the former UST and inaccessible portions of the fill pipe will be
characterized in accordance with applicable Vermont guidance (Reference 7) and remediated as
required.
Site Transformers
Multiple switch yards, substations and transformers are located at the Site:
*
*

Switchyards and Substations - 345 kV Switchyard, 115 kV Switchyard, VELCO Substation
Transformers - Main Transformer, Spare Main Transformer (removed), Auto Transformer, Startup Transformer (T-3A), Start-up Transformer (T-3B), Auxiliary Transformer, West Switchgear
Transformer, East Switchgear Transformer, (2) Cooling Tower Transformers, Construction Office
Building Transformer, Administration Building Transformer, Turbine Building Transformers,
Generator Neutral Grounding Transformer, Peebles Transformer (removed), Spare Cooling
Tower Transformer (removed), Plant Service Building Transformer and Circuit Breakers

Most of the larger transformers (Main Transformer, Auxiliary Transformer and (2) Start-up
Transformers) are contained within secondary containment vaults whose drainage passes through an
oil/water separator and is managed and monitored by Site Procedure OP 2106 ( Oil and Hazardous
Materials Spill Prevention and Control). Those transformers where releases of oil to the environment
are known to have occurred are discussed below.
Main, Spare Main, Auxiliary and Auto Transformers
The Main, Spare Main, Auxiliary and Auto transformers are oil-cooled and have capacities of 27,400,
26,500, 4,920 and 17,200 gallons of oil, respectively. Because of their dielectric and thermal
conductivity properties, oils containing polychlorinated biphenyl compounds (PCBs) were commonly
used in transformers. Their use was banned in 1979 due to their environmental toxicity and persistence.
All transformers at VYNPS now contain non-PCB oil, but because the plant was constructed before 1979,
residual PCBs may still be detectable.
An oil spill was reported at the Main transformer in 1996. Sampling conducted in 2001 during the Phase
I and II Environmental Site Assessment of the VYNPS site identified PCBs in oil in the oil/water separator
(MH-A) to which the containments for the Main and Auxiliary transformers drain. Soil staining was
noted at that time in the vicinity of the Main transformer and an active leak was indicated by the
presence of sorbent pads within its containment. In June 2004 there was a fire at the Main transformer
and transformer oil and fire-fighting foam were spread outside of the transformer containment.
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Soil staining that appeared to be weathered and not from an active oil leak was also observed in the
vicinity of the Spare Main transformer during the 2001 Phase I and II Environmental Site Assessment.
An oil leak from that transformer was reported in 2005 (CR 05-3663) and it was removed from the Site
in 2007. No soil staining has been observed in the vicinity of the Auxiliary transformer. However, during
the employee interviews conducted during April and May 2014 it was reported that a fire occurred in
the Auxiliary transformer prior to 1975 and oil sprayed on the ground beyond the transformer
containment. A leak in the Auto transformer occurred in 2003. The spill was remediated by excavation
and removal of approximately 25 cubic yards of impacted soil. However, inaccessible impacted soil may
remain beneath the concrete pad on which the Auto transformer sits. The areas in the vicinity of each
of these transformers, including their containments and oil/water separator MH-A, to which the Main
and Auxiliary transformers drain, will be fully characterized during decommissioning.
Chemistry Laboratory Sink Drain Leak
The sink drain in the turbine building chemistry laboratory was discovered to be leaking under the floor
slab in 1991. A limited subsurface investigation was conducted in 1991 by drilling one soil boring
through the lab floor near the location of the leaking drain. Three soil samples from the depth interval
between 2 and 13 feet below the floor were analyzed for both radiological and non-radiological
contaminants. A monitoring well was installed to the bottom of the soil boring (15.75 feet below the
floor), where bedrock was encountered, but no groundwater entered the well.
Non-radiological contaminants (volatile organic compounds, semi-volatile organic compounds, total
metals, ammonia, chloride, nitrite and pH) were not detected in the soil samples at concentrations
greater than regulatory limits. Several radionuclides, including H-3, Mn-54, Fe-55, Co-60, Cs-134, Cs-137
and Sr-90, were detected in the soil throughout the sampled depth interval. VYNPS submitted a permit
application to the NRC in 1991 to leave low levels of radionuclides in place in accordance with federal
regulation 10 CFR 20.302. On March 7, 1996 the NRC approved the application and published a Finding
of No Significant Impact in the Federal Register (61 FR 8984).
The drain pipe was abandoned and a new pipeline was installed. Although no non-radiological
contaminants were detected at concentrations greater than regulatory limits by the 1991 investigation,
the inquiry was limited in scope due to limited accessibility. A more thorough characterization of the
area will be conducted during decommissioning to determine if non-radiological contamination
associated with disposal of laboratory chemicals in the leaking drain remain in the adjacent soil.
Nearby Off-Site Properties Owned by Entergy
Two Class 1 areas are not located on the VYNPS site, but are properties owned by Entergy near the plant
on Governor Hunt Road. The former Evelyn Edson residence at 298 Governor Hunt Road was a
residential property from the time it was constructed in approximately 1955 until its purchase by
Entergy. A Phase I environmental site assessment of the property (Reference 8) was completed in
November 2009, shortly before its purchase by Entergy and no "recognized environmental conditions"
(RECs) were identified at that time. During a brief property tour completed in May 2014, the house was
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in use by the Town of Vernon as their Emergency Operations Center. The floor in one room in the south
end of the basement contains approximately 9-inch square floor tiles. Based upon their size (which is
characteristic of floor tiles containing asbestos) and the age of the house, it is likely that these tiles are
"asbestos-containing material" (ACM). Also based on the age of the house, lead-based paint may be
present. Both the suspected asbestos floor tiles and lead-based paint will require characterization.
The former Edson's Gulf property at 306 Governor Hunt Road is immediately north of the former Evelyn
Edson residence. The former Edson's Gulf property was a gasoline filling station and automobile repair
facility that was developed in 1967, after the property was subdivided from the 298 Governor Hunt
Road property. A Phase I environmental site assessment of the property was completed in October,
2001, shortly before it was purchased by Entergy (Reference 8).
Two USTs containing gasoline were removed from the former Edson's Gulf property in 1990 and were
found to be leaking. The incident was reported to VTDEC and is listed as SMS Site No. 93-1485. Seven
groundwater monitoring wells were installed during a site investigation in 1993. A soil vapor extraction
(SVE) system was operated from December 1994 until August 1999 to remediate contaminated soil and
groundwater. Deeper water supply wells were drilled in the bedrock to replace contaminated shallow
wells at the nearby Evelyn Edson and Bailey residences. During and after operation of the SVE system a
groundwater monitoring program was undertaken to demonstrate further remediation of the spill by
natural attenuation. Concentrations of two volatile organic compounds (constituents of gasoline) were
still greater than the Vermont PGQS in one monitoring well in 2006.
In addition to the leaking USTs, an oil-stained floor drain in the northern garage bay formerly drained to
a drywell located northeast of the garage. An in-ground hydraulic lift in the garage bay may have
contained PCB oil. These areas of concern were the subject of a Phase II investigation in November
2007. The upper components of the hydraulic lift (but not the in-ground cylinder) were removed and
the floor drain and lift pit were sealed with concrete. A January 20, 2009 letter from VTDEC designated
SMS Site No. 93-1485 "SMAC" (site management activities completed) and no additional activity
regarding the gasoline leak was required. The drywell to which the former floor drain flowed and the
hydraulic lift cylinder apparently have not been removed and will require further characterization.
During a brief property tour completed in May 2014, the former Edson's Gulf property was observed to
be in use by the VYNPS Maintenance Department. The garage bays were occupied by various pieces of
maintenance equipment. The back room was occupied by various containers of virgin and waste oil
staged on secondary containment skids, a 275-gallon above-ground storage tank containing fuel oil for
space heating, two steel cabinets for storage of non-flammable chemicals and two steel cabinets for
storage of flammable material. A sea-van storage container in the south yard contained additional
maintenance equipment and several polyethylene 55-gallon drums filled with water were stored at the
exterior rear of the building. All containers appeared to be in good condition, with no indication of spills
or leaks.
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Summary and Conclusions
None of the potentially impacted areas identified is considered to pose a current or expected threat to
human health or the environment that would warrant immediate corrective action. Each area will be
characterized as it becomes more accessible during decommissioning, to determine the extent to which
it may have been impacted, if at all. It should be noted that the two Class 1 areas where petroleum
products were released have been designated "SMAC" sites by the VTDEC. While, a finding of "no
significant impact" has been issued by the NRC regarding the chemistry laboratory drain leak, additional
characterization for both radiological and non-radiological constituents will be performed when
accessibility to the drain line becomes available during decommissioning. As to the remaining Class 1
areas, those where lead-based paint, asbestos or elemental mercury exist are within buildings, not
exposed to the environment and are being managed in accordance with site procedures. Both the Main
and Auxiliary Transformers are within concrete containment structures that drain to an oil/water
separator. Most of the oil released from these transformers during past incidents has been captured in
and removed from the separator. The Spare Main Transformer has been removed from the Site and is
not a continuing source of contamination. Additional characterization will be conducted in the area of
these transformers at the time of their decommissioning.

Future Decommissioning Activities
This historical site assessment has been prepared to catalog available information concerning past and
current operation of the Site and the potential for environmental impact. As decommissioning of the
station advances and areas become accessible, all areas of the Site will be evaluated to document
current conditions and select appropriate remedial responses, if any are required. Characterization will
include not only environmental media (soils, sediment and groundwater), but also building materials to
determine whether or not hazardous materials are present and may potentially pose a risk to human
health and safety or the environment during Site-related activities. Class 1 areas containing lead-based
paint, asbestos or elemental mercury will be characterized by sampling suspect surfaces or materials to
determine the need for remediation. Subsurface soil and groundwater sampling will be conducted at
the remaining Class 1 areas. Several soil and groundwater samples from each area will be analyzed for
the contaminants of concern and the results compared to appropriate regulatory criteria to determine
the need for remediation. Screening of Class 2 and Class 3 areas to determine whether or not
environmental contaminants are present will follow the same process as that used in Class 1 areas but
may be less rigorous and require fewer sample analyses. In some areas characterization may be limited
to sampling of containment surfaces, surface soil or groundwater from nearby existing monitoring wells.
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Table 1 Summary of Potentially Non-Radiologically Impacted Areas at Vermont Yankee Nuclear Power Station
Plant Area*

Septic Systems
Main Septic System
(4 leach fields, one
9,450-gallon septic
tank and one
3,500-gallon septic
tank; north of
Protected Area,
east of.345kV
Switchyard)
New Warehouse
Septic System (two
alternating
pressurized leach
fields and one
3,000-gallon septic
tank; south of the
Protected Area
adjacent to the
spray pond)

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

1

Groundwater in monitoring
wells (MWs) monitored
semiannually

Groundwater in MWs in leach field and effluent sampled
semiannually. The sample results are in compliance with
Vermont Agency of Natural Resources (VANR) Groundwater
Protection Rules and VANR Solid Waste Management Rules.
Regulated by VTDEC Indirect Discharge Permit (IDP) IDP 90036. When the septic tanks are pumped the sludge is
sampled, analyzed and spread in the South Field Application
Area (see COB Septic System).

2

1

Groundwater in MWs
monitored semiannually

Groundwater in MWs in leach field and effluent sampled
semiannually. The sample results are in compliance with
VANR Groundwater Protection Rules and VANR Solid Waste
Management Rules. Regulated by VTDEC Indirect Discharge
Permit IDP 9-0036. When the septic tanks are pumped the
sludge is sampled, analyzed and spread in the South Field
Application Area (see COB Septic System).

2
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Plant Area*

Location
Shown
on Figure

Construction Office
Building (COB)
Septic System (one
pressurized mound
leach field and one
5,000-gallon septic
tank west of Gate
3, adjacent to the
spray pond).

1

Gatehouse Septic
System (one leach
field and one
1,000-gallon septic
tank east of
Gatehouse #1)

1

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Groundwater in MWs
monitored semiannually;
Total petroleum
hydrocarbons (TPH) slightly
greater than VT Primary
Groundwater Quality
Standard (PGQS)

Groundwater in MWs in leach field and effluent sampled
semiannually. The sample results are in compliance with
VANR Groundwater Protection Rules and VANR Solid Waste
Management Rules. Regulated by VTDEC Indirect Discharge
Permit IDP 9-0036. Slightly elevated chloride levels likely due
to nearby application of road de-icing salt. Sludge from the
COB, New Warehouse and Main septic systems is
accumulated in the 12,000-gallon COB holding tank before
spreading in the South Field Application Area in accordance
with VY RP 4615, VTDEC Residuals Management Permit No.
F9906, and NRC 10 CFR 20.2002 Septage Spreading Permit.

2

Groundwater in MWs
monitored semiannually

Groundwater in MWs in leach field sampled semiannually.
The sample results are in compliance with VANR
Groundwater Protection Rules. Regulated by VTDEC Indirect
Discharge Permit IDP 9-0036.

3
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Plant Area*

Location
Shown
on Figure

Plant Support
Building (PSB)
Septic System (two
alternating
pressurized leach
fields and one
3,000-gallon septic
tank south of the
PSB)

1

COB Overflow
Septic System (one
leach field and one
1,500-gallon septic
tank north of the
PSB)

Governor Hunt
House Septic
System (one leach
field and one
1,000-gallon septic
tank east of the
building)

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Groundwater in MWs
monitored semiannually

Groundwater in MWs in leach field and effluent sampled
semiannually. The sample results are in compliance with
VANR Groundwater Protection Rules and VANR Solid Waste
Management Rules. Regulated by VTDEC Indirect Discharge
Permit IDP 9-0036. Slightly elevated chloride levels likely due
to nearby application of road de-icing salt.

3

1

System was not constructed
in June 2001

Built in 2003 to treat larger flows during outages; also treats
flow from the Power Uprate Building (PUB); groundwater in
MWs in leach field sampled semiannually. The sample results
are in compliance with VANR Groundwater Protection Rules.
Regulated by VTDEC Indirect Discharge Permit IDP 9-0036.

2

1

Groundwater in MWs
monitored semiannually

Groundwater in MWs in leach field sampled semiannually.
The sample results are in compliance with VANR
Groundwater Protection Rules. Regulated by VTDEC Indirect
Discharge Permit IDP 9-0036.

3
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Plant Area*

Owner-Controlled
Areas
North Field
Application Area (8
acres)

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

1

Originally intended for
spreading septage, but never
used for this purpose; empty,
rusted 55-gallon drum half
buried in fill removed on June
2, 2001. Debris consisting of
plastic sheeting, rebar, glass,
concrete and wooden planks
found at depths between 3
and 16 feet, associated with
sand and gravel borrow pits.
Up to 12.4 ppm volatile
organic compounds (VOCs) in
air (Battelle, 1991).
Groundwater in MWs
monitored.

Southern 3/4 of area now occupied by new VELCO substation.
Area not used for spreading septage. Groundwater in
monitoring wells is not currently sampled.

3
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Plant Area*

Location
Shown
on Figure

South Field
Application Area (2
acres)

1

Laydown Area
southeast of
Cooling Towers

1

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Groundwater in MWs
monitored quarterly.

Septage sludge and Cooling Tower silt applied to land in this
area. Septage is analyzed prior to each land application.
Analyses are completed at the end of each 5-year term of the
Residuals Certificate. Groundwater in MWs sampled for
radiological constituents quarterly and for non-radiological
constituents semi-annually and prior to land applications; Soil
sampled for non-rad constituents prior to land applications.
Sample results comply with IDP permit ID-9-0036
requirements.

2

Not discussed

Several soil and asphalt piles; discarded fuel shipping boxes.
During an interview with a former employee it was reported
that cable unused during plant construction was buried in this
area. In sufficient quantity the cable may produce elevated
levels of copper or other metals in soil and/or groundwater.

2
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Plant Area*

Location
Shown
on Figure

Area "B-2"
(between East and
West Cooling
Towers)

1

Road Salt and Sand
Storage Shed
(north of 345 kV
Switchyard)

Soil Piles northeast
of VELCO
Substation

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Temporary storage of
sediment collected from the
cooling towers

Sediment from cooling towers no longer stored here; two
flammable liquids cabinets containing small containers of
various oils. No evidence of spills but characterization of area
for possible radiological contamination related to storage of
sediment will be required. Waste oil reportedly spread on
the ground in this area early in the plant history.

2

2 &3

Not discussed

Salt and sand stored under roof, on concrete slab and
protected from weather, minimizing potential impact to
groundwater. An interview with a former employee revealed
that this area was formerly used for storage of lawn
maintenance equipment.

2

1

Not discussed

Storage of silt vacuumed from west cooling tower wet well,
soil removed during construction of ISFSI, etc. Material needs
radiological and non-radiological characterization.

2
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Plant Area*

Location
Shown
on Figure

Area "B-5" (west of
115kV Switchyard)

1

Radiological activity in soil
reported in file
10CFR50.75(g)

No evidence of impacted soil; likely
construction of VELCO switchyard.

removed

during

3

Former Wood
Burning Area
northwest of the
345kV Switchyard,
between the two
railroad spurs
(Area B-6)
Sonotube Area
(south of North
Field Application
Area)

1

Ash observed in the grass.
No evidence of current use.

Area no longer identifiable; likely
construction of VELCO switchyard.

removed

during

3

1

Storage of sediments
dredged from area of
circulation water (CW) intake
in October 1997 under
permit by U.S Army Corps of
Engineers Permit #
199702302 and VT DEC Case
# SA-1-0379

Removed from site during construction of VELCO switchyard;
sampled, analyzed, and confirmed clean. See report
"Available CT River Dredging History at Intake Structure".

3

Area Status Reported in
June 2001 Phase I&Il
Environmental Site
Assessment**

Area Status in May, 2014

September, 2014
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VT Ex. 2 236

Plant Area*

Main Plant
Ventilation Stack

Location
Shown
on Figure
1, 2 & 3

Dry Cleaning
Operation in the
Turbine Building
Truck Bay

Parts Washer in
Rad Waste Building

1

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Not discussed

42,000 pounds of activated carbon remains in buried pipes
west of the stack which were part of the (no longer used)
interim off-gas system. Off-gas was passed through the
carbon for approximately one month in 1973 and the system
was then abandoned in place. Soil at the base of the stack
has been amended by addition of several tons of salt to
increase its conductivity and improve grounding of the
lightning protection system. A nesting pair of peregrine
falcons (the species was removed from the federal
endangered species list August 25, 1999) has taken up
residence on the vent stack. Disturbance of the birds (or their
young) may require a state permit.

2

Not discussed

Operated from approximately 1982 to 1985 to clean
protective clothing worn in the Radiologically Controlled Area
(RCA).
Low concentrations of chlorinated solvents were
detected in groundwater monitored at the site of the leaking
5,000-gallon fuel oil UST outside the Turbine Building truck
bay.

2

Not discussed

Operated from approximately 1982 to 1985 to clean tools.
Unit reportedly used Freon, but other synthetic organic
solvents may have been used.

2
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VT Ex. 2 237

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Not discussed

Used during plant construction; construction debris stored
there then. No evidence of the batch plant now. After plant
start-up the area was used for construction demobilization
lay down. Material including staging, temporary buildings and
other construction
residual was liquidated within
approximately 2 years of plant start-up.

3

Areas where lead
is/was used

Not discussed

Use of lead-based paint was not controlled prior to 1978;
lead-based paint was widely used during plant construction.
Lead blankets and blocks are used for shielding in parts of the
Protected Area.

Areas where
asbestos is/was
used

Not discussed

Asbestos is present as pipe insulation in many areas of the
plant, particularly the Turbine Building. In 1999 an inventory
of asbestos insulation at VYNPS identified 79,410 cubic feet of
asbestos. Baffles in the cooling towers are comprised of
asbestos containing material.

Concrete Batch
Plant (south of
cooling towers)

1

September, 2014
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VT Ex. 2 238

Plant Area*

Location
Shown
on Figure

Areas where
mercury is/was
used

Underground and
Aboveground
Storage Tanks
(USTs/ASTs)
Former 5,000gallon House
Heating Boiler Fuel
Oil UST west side
of Turbine
Building; removed
.in 1994

1

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Not discussed

Mercury is used in switches, gauges and fluorescent bulbs
throughout the plant. Various spills have been reported and
cleaned up.

TPH and VOCs [benzene,
ethylbenzene, toluene and
xylene (BETX);
tetrachloroethylene (PCE)
and trichloroethylene (TCE)]
exceeded the Vermont
Primary Groundwater Quality
Standards (PGQS); free-phase
oil was present in 2 of 9
MWs; active removal of light
non-aqueous phase liquids
(LNAPL) and groundwater
monitoring was in progress
and was approved by VTDEC
(SMS Site # 99-2617). The
source of PCE was reportedly
a former dry cleaning

VT DEC issued a SMAC (Sites Management Activity Complete)
designation for SMS Site #99-2617 on September 16, 2008,
effectively closing the spill although low levels of fuel oil
constituents and solvents were still detectable in some
monitoring wells. Nine MWs associated with the spill were
permanently abandoned by filling with bentonite. The buried
fill pipe to the former UST runs more than 200 feet from the
fuel oil pump room near the 75,000-gallon main fuel oil AST,
west under the maintenance building and then north under
the new warehouse to the UST. When the UST was removed
the fill pipe failed a pressure test. The buried fill pipe was
blanked off but not removed because overlying structures,
systems and components (SSCs) make it inaccessible. Fuel oil
may have leaked to soil and groundwater from the fill pipe in
inaccessible areas that were not investigated.

operation in the Turbine

September, 2014
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VT Ex. 2 239

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Building truck bay.

1,000-gallon
gasoline doublewalled fiberglass
UST northeast of
the South
Warehouse
Building

2

Installed in 1997. Used to fuel
vehicles. Passed April 2001
leak detection monitoring,

The 1,000-gallon double-walled UST has a Veeder-Root
automatic interstitial monitoring system. The new UST was
converted from gasoline to diesel after September 11, 2001
because the more flammable gasoline presented a higher
security risk. VT UST Program ID No. 806.

2

550-gallon diesel
double-walled
fiberglass UST
northeast of the
South Warehouse
Building
550-gallon diesel
double-walled
fiberglass UST
adjacent to the
John Deere diesel
emergency
generator building,
south of North
Warehouse

2

Installed in 1997. Used to fuel
vehicles. Passed April 2001
leak detection monitoring.

Tank has a Veeder-Root automatic interstitial monitoring
system. VT UST Program ID No. 806.

2

1&2

Installed in 1997. Used to
operate the small John Deere
emergency generator. Passed
April 2001 leak detection
monitoring.

Tank has a Veeder-Root automatic interstitial monitoring
system. VT UST Program ID No. 806.

2

September, 2014
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VT Ex. 2 240

Plant Area*

Location
Shown
on Figure

3,000-gallon #2
fuel oil doublewalled fiberglass
UST west of the
PSB
Former waste oil
UST northeast of
the South
Warehouse
Building (east of
1,000-gallon and
550-gallon diesel
USTs)
75,000-gallon Main
Fuel Oil AST (for
emergency diesel
generators)
immediately south
of the Advanced
Off-Gas (AOG)
Building

1&2

15,000-gallon
nitrogen AST east
of the reactor
building

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Installed in 1998. Used to
heat the PSB. Passed June
2001leak detection
monitoring.

Tank has a Veeder-Root automatic interstitial monitoring
system. Not regulated by VTANR.

2

1

Not discussed

Drained, cleaned and removed from the site; no associated
contaminated soil.

3

2

All ASTs have secondary
containment including
double-walled construction,
concrete berms and floor
drains connected to oil/water
separators. No staining
observed in the areas
containing ASTs.

Tank was drained, cleaned and lined in 2013. Secondary
containment dry, with no staining. A VYNPS Chemistry
Department permit requires sampling and analysis of
rainwater accumulated in the secondary containment for
radiological constituents and oil prior to draining to the river.

2

3

All ASTs have secondary
containment including
double-walled construction,
concrete berms and floor
drains connected to oil/water
separators. No staining
observed in the areas

Tank appears to be well maintained and in good condition,
with no visible indication of leaks or spills.

3
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VT Ex. 2 241

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

containing ASTs.

12,000-gallon
House Heating
Boiler #2 fuel oil
AST immediately
west of the
Turbine Building

2

Located in vicinity of former
5,000-gallon House Heating
Boiler fuel oil UST; see above

Double-walled tank installed in 1995 with Veeder-Root
automatic interstitial monitoring system. Tank and associated
underground piping cathodically protected. Secondary
containment dry, with no staining. Tank appears to be well
maintained and in good condition, with no visible indication
of leaks or spills.

2

11,000-gallon lube
oil AST in lube oil
pump room of the
Turbine Building

2

All ASTs have secondary
containment including
double-walled construction,
concrete berms and floor
drains connected to oil/water
separators. No staining
observed in the areas
containing ASTs.

Lube oil tank and adjacent lube oil polishing filter with small
integral tank appear to be well maintained and in good
condition, with no visible indication of leaks or spills. The
pump room also contained (8) steel 55-gallon drums of virgin
turbine lube oil, (9) 5-gallon poly buckets of virgin turbine
lube oil and (10) 2.5-gallon steel safety cans of waste oil. All
containers appeared to be in good condition, with no leaks.

3

September, 2014
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VT Ex. 2 242

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

9,600-gallon diesel
AST for Station
Black-Out
Generator; south
of New Warehouse

2

Not constructed in June 2001

Generator and double-walled steel diesel AST at base of
generator installed in 2012 because back-up power through
the Vernon Hydro tie line could no longer be relied upon.
Tank appears to be well maintained and in good condition,
with no visible indication of leaks or spills.

2

1,000-gallon
gasoline AST
southeast of Gate
#1

2

Not constructed in June 2001

Tank constructed as part of plant modifications instituted
industry-wide after September 11, 2001 terror attacks, to
remove gasoline from the protected area. Tank appears to be
well maintained and in good condition, with no visible
indication of leaks or spills.

2

(2) 800-gallon
diesel generator
day tanks (ASTs) in
Turbine Building

2

Tanks appear to be well maintained and in good condition,
with no visible indication of leaks or spills.

3

(2) 275-gallon
diesel generator
lube oil ASTs in
diesel generator
rooms

2

All ASTs have secondary
containment including
double-walled construction,
concrete berms and floor
drains connected to oil/water
separators. No staining
observed in the areas
containing ASTs.
See above

Tanks appear to be well maintained and in good condition,
with no visible indication of leaks or spills.

3
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VT Ex. 2 243

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

500-gallon waste
oil AST in the
Containment
Access Building
(CAB)

1

See above

Waste oil was burned for space heating. That practice was
discontinued and the tank removed in -2006 when the old
CAB was demolished and the new CAB was constructed in its
footprint.

500-gallon waste
oil AST in the North
Warehouse

2

See above

Heavy gauge steel tank surrounded by containment structure;
no indication of leaks. Radiologically contaminated waste oil
was burned for space heating in this building between
approximately 1995 and 2011. Unburned particulates may
have accumulated on the north roof and on the ground,
beneath the drip line.

350-gallon diesel
fire pump AST in
the intake
structure
500-gallon doublewalled portable
diesel AST located
adjacent to the
John Deere diesel
emergency
generator building,
south of North
Warehouse when
not in use

2

See above

Tank appears to be well maintained and in good condition,
with no visible indication of leaks or spills.

2

See above

Tank appears to be well maintained and in good condition,
with no visible indication of leaks or spills.

September, 2014
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VT Ex. 2 244

Area Status in May, 2014

Impact
Class*

Not discussed

Tank appears to be well maintained and in good condition,
with no visible indication of leaks or spills.

3

3

All ASTs have secondary
containment including
double-walled construction,
concrete berms and floor
drains connected to oil/water
separators. No staining
observed in the areas
containing ASTs.

Tank and secondary containment appear to be well
maintained and in good condition, with no indication of spills
or leaks. During an interview an employee recalled that the
acid tank was overfilled once sometime during the 1970s and
acid entered the river. A leak from the acid tank was reported
in 1997.

3

3

See above

Tank and secondary containment appear to be well
maintained and in good condition, with no indication of spills
or leaks. Minor leakage from system components that
entered the storm drain and river have been reported in 1996

2

3

Not discussed

Tank appears to be well maintained and in good condition,
with no visible indication of leaks or spills. There was an
incidental spill of Bulab outside of the chemical storage
building.

3

Plant Area*

Location
Shown
on Figure

1,000-gallon
double-walled
portable diesel AST
located north of
the northeast
corner of south
warehouse when
not in use
1,230-gallon
sulfuric acid AST in
chemical storage
building adjacent
to the intake
structure

2

5,000-gallon
sodium
hypochlorite AST in
chemical storage
building adjacent
to the intake
structure
275-gallon
polyethylene tote
of Bulab (water
treatment
chemical) outside

Area Status Reported in
June 2001 Phase I&lI
Environmental Site
Assessment**

September, 2014
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VT Ex. 2 245

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

of the chemical
storage building on
asphalt adjacent to
the intake
structure
330-gallon
polyethylene tote
of Superchlor
(water treatment
chemical) outside
of the chemical
storage building on
asphalt adjacent to
the intake
structure
2,900-gallon
sodium bromide
AST in chemical
storage building
adjacent to the
intake structure

275-gallon fuel oil
AST in Shipping
and Receiving
Building

3

Not discussed

Tank appears to be well maintained and in good condition,
with no visible indication of leaks or spills.

3

3

All ASTs have secondary
containment including
double-walled construction,
concrete berms and floor
drains connected to oil/water
separators. No staining
observed in the areas
containing ASTs.
Building not constructed in
June 2001

Tank and secondary containment appear to be well
maintained and in good condition, with no indication of spills
or leaks.

3

Tank used for space heating; has adequate secondary
containment to capture entire contents; no visible staining.

3

2
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VT Ex. 2 246

Plant Area*

Location
Shown
on Figure

190-gallon B5B
Portable Diesel Fire
Pump Fuel Tank
south of 345kV

2

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Not discussed

Emergency pump to augment plant fire protection system
pumps. Tank appears to be well maintained and in good
condition, with no visible indication of leaks or spills.

3

2

All ASTs have secondary
containment including
double-walled construction,
concrete berms and floor
drains connected to oil/water
separators. No staining
observed in the areas
containing ASTs.

No tank found on roof. Ethylene glycol is filled directly into
AOG chillers on a large skid on the upper level of the building.
Equipment is well maintained and in good condition, with no
indication of leaks or spills.

3

2

Within a concrete
containment vault that drains
to oil/water separator MH-A;
PCBs in oil in MH-A; PCBs in
storm water up to 41 ppm;
soil staining in vicinity of the
transformer. Active leak
indicated by presence of
sorbent pads.

Minor oil spill reported at Main transformer in 1996. Main
transformer fire on June 18, 2004; transformer oil and fire
fighting foam were spread outside of containment. Minor
seepage from transformer casing appears to be greatest
when not in service (outages) due to cooling and shrinkage of
gaskets. Containments for Main, Auxiliary, and Startup
Transformers T-3A and T-3B are all connected and drain to
MH-A. The source of PCBs detected in MH-A may have been
an explosion and fire in the Auxiliary Transformer in 1973
(see discussion of Auxiliary Transformer below).

1

switchyard

150-gallon
ethylene glycol AST
on the roof of the
AOG Building

Transformers and
Breakers
Main Transformer
(west side of
Turbine Building);
27,400-gallon
capacity of nonPCB oil
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VT Ex. 2 247

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Spare Main
Transformer east
of 345kV
Switchyard;
26,500-gallon
capacity of nonPCB oil
(2) Start-up
Transformers T-3A
and T-3B (west side
Turbine Building);
3,720-gallon
capacity each of
non-PCB oil
Auxiliary
Transformer (west
side Turbine
Building); 4,920gallon capacity of
non-PCB oil

2

Soil staining in vicinity of the
transformer appears to be
weathered and not from an
active leak. Drains to
separator MH-A

Transformer oil leaking to the ground. This transformer was
removed from the site in 2007.

2

Within concrete containment
vaults connected to the
North Storm Drain system via
MH-A. No soil staining
observed.

No staining observed.

2

Within a concrete
containment vault connected
to the North Storm Drain
system via MH-A. No soil
staining observed.

No staining observed. During an employee interview it was
noted that there was an explosion and fire in the Auxiliary
Transformer in 1973. Oil was sprayed on the ground beyond
the containment. No record of this incident was found.
Based on its age, this transformer may have contained PCBs.

September, 2014
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VT Ex. 2 248

Plant Area*

Location
Shown
on Figure

Auto Transformer
(on concrete pad
within fenced area
of345kV
switchyard);
17,200-gallon
capacity of nonPCB oil

2

No soil staining observed.

No staining observed. During an interview with a former
employee it was noted that there was an historic oil leak in
the auto transformer. This leak occurred in December 2003,
was reported to the VTDEC (Entergy letters 177803 and
173550) and was remediated by excavation and removal of
approximately 25 cubic yards of impacted soil. Inaccessible
contaminated soil may remain under the concrete pad.

Vernon Hydro Tie
Transformer
(within concrete
containment
northwest of west
cooling tower);
788-gallon capacity
of non-PCB oil
Construction Office
Building
Transformer (on
concrete pad north
of COB); 210-gallon
capacity of nonPCB oil

2

No soil staining observed.

No staining observed.

2

2

No soil staining observed.

Concrete pad has 2.5-inch high berm formed of masonry
bricks around the perimeter of the pad.

2

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014
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VT Ex. 2 249

Plant Area*

Location
Shown
on Figure

Administration
Building
Transformer(east
of Admin
Bldg.);375-gallon
capacity of nonPCB oil
Plant Service
Building
Transformer (on
concrete pad west
of PSB); 248-gallon
capacity non-PCB
oil
Cooling Towers
East Transformer
(in concrete
containment north
of east towers);
545-gallon capacity
of non-PCB oil

2

Cooling Towers
West Transformer
(in concrete
containment north
of west towers);
545-gallon capacity
of non-PCB oil

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Not discussed

On concrete pad in containment basin filled with crushed
stone. No staining observed.

2

2

No soil staining observed.

No staining observed.

2

2

No soil staining observed.

Sample of oil in transformer identified PCBs at 249 ppm in
January 2005. Material containing PCBs at greater than 50
ppm but less than 500 ppm is considered "PCB
contaminated". Source of contamination is unknown but
may be residual remaining after change out of oil previously
containing PCBs. No staining observed.

2

2

No soil staining observed.

Sample of oil in transformer identified PCBs at 246 ppm in
January 2005. Material containing PCBs at greater than 50
ppm but less than 500 ppm is considered "PCB
contaminated". Source of contamination is unknown but
may be residual remaining after change out of oil previously
containing PCBs. No staining observed.

2
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VT Ex. 2 250

Plant Area*

Location
Shown
on Figure

Keene Line Breaker
(on concrete pad
within 115kV
Switchyard)
Bus Line Breaker
(on concrete pad
within 115kV
Switchyard)
Coolidge Line
Breaker (on
concrete pad
within 115kV

2

No soil staining observed.

No staining observed.

2

2

No soil staining observed.

No staining observed.

2

2

No soil staining observed.

No staining observed.

2

2

In Turbine Building, within
secondary containment
berm; no staining observed.

Surrounded by one-foot high concrete containment dike. No
staining observed.

3

2

In Turbine Building, within
secondary containment
berm; no staining observed.

Surrounded by one-foot high concrete containment dike. No
staining observed.

3

2

In Turbine Building, within
secondary containment
berm; no staining observed.

Surrounded by one-foot high concrete containment dike. No
staining observed.

3

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Switchyard)

T-6-1A Sample
Panel Area
Transformer; 215gallon capacity of
non-PCB oil
T-7-1A MUD
(Make-Up
Demineralized
Water) System
Transformer; 215gallon capacity of
non-PCB oil
T-8-1A Switchgear
Room
Transformer; 215gallon capacity of
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VT Ex. 2 251

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

non-PCB oil

T-9-1A Switchgear
Room
Transformer; 215gallon capacity of
non-PCB oil

2

In Turbine Building, within
secondary containment
berm; no staining observed,

Surrounded by one-foot high concrete containment dike. No
staining observed. Rack of approximately 20 compressed
carbon dioxide gas bottles for fire suppression adjacent to
transformer.

3

T-10-1A Standard
Air Receivers
Transformer; 367gallon capacity of
non-PCB oil
Generator Neutral
Grounding
Transformer
(beneath
generator); 44gallon capacity of
oil
Miscellaneous
Containers
Intake and
Discharge
Structure Hydraulic
Gate Operating

2

In Turbine Building, within
secondary containment
berm; no staining observed.

Surrounded by one-foot high concrete containment dike. No
staining observed.

3

2

In Turbine Building, within
secondary containment
berm; no staining observed.

Normally not energized, so the risk of fire is very low. Access
to this transformer is poor and as of 1997 it still contained
PCB oil; however, OP-2106 Rev. 33 lists it as containing "nonPCB oil".

3

2

Not discussed

Each system contains hydraulic oil in a sump tank contained
within a moated fiberglass building. Systems not observed.

3

Systems; (2) 210-
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VT Ex. 2 252

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

gallon capacity
each of non-PCB oil

Cooling Tower Fan
Gearboxes (11 per
tower, 22
total);12.5-gallon
capacity each of
non-PCB oil

Switchyards
345kV Switchyard

2

Not discussed

Gearboxes do not have oil containment devices. Gearboxes
not observed. During an interview with a former employee it
was noted that the environment in the cooling towers is
conducive to growth of legionella (legionnaires' disease).
Sampling and analysis every two years has shown no
presence of legionella.

1

Perimeter curtain drain
drains to outfall north of the
North Storm water System
Outfall.

All equipment in the switchyard is now owned by VELCO,
while the land is owned by Entergy. Sorbent pads are visible
beneath a transformer in the switchyard.
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VT Ex. 2 253

Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&Il
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

115kV Switchyard

1

All equipment in the switchyard is now owned by VELCO,
while the land is owned by Entergy. No staining observed.

2

VELCO Substation

1

Perimeter curtain drain
drains to two separate
outfalls discharging to the CT
River north of the 345kV
Switchyard outfall. Two halfburied, empty and rusted 55gallon drums were observed
on the embankment of the
west shore of the CT River,
northeast of the 115kV
Switchyard, outside the
fenced Owner Controlled
Area; drums were removed
on May 31, 2001.
Not constructed in June 2001

All equipment in the substation is now owned by VELCO,
while the land is owned by Entergy. No staining observed.

2

Storm Water
Drainage Systems
General Note: storm water drainage is regulated by three permits: VTDEC General Permit 3653-9015 is for drainage from the access road
and paved parking lot north of the 345 kV switchyard, the VELCO substation, and the security barrier system. A state-approved treatment
system consisting of a retention pond and detention basins/settling ponds has been installed. VTDEC General Permit 4213-9015 is for
drainage from the ISFSI and associated roadway. ISFSI drainage is treated by a separate sand filter system. VTDEC Multi Sector General
Permit 3653-9003.R is for drainage from the remainder of the plant site.
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Plant Area*

Location
Shown
on Figure

North System
Outfall

1

South System
Outfall

1

Southeast System
Outfall

1

345kv Switchyard
Outfall

1

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Drains portions both inside
and outside the Protected
Area. Outfall is east of plant
stack. Dissolved PCBs
detected in MH-A oil/water
separator of this system.
Apparent source is drainage
from the Main Transformer
containment vault.
Drains portions both inside
and outside the Protected
Area. Outfall is inside the
Cooling Water Discharge.
Oil/water separator (MH-C)
had no oil on May 8, 2001.
Oil/water separator (MH-B)
connected to sump in
containment for 75,000gallon Main Fuel Oil AST.

No staining observed. Waste water from the turbine building
was released to the North Storm Drain in 1983.

2

No staining observed. During an interview an employee
recalled that a valve on the turbine lube oil pipeline was
misaligned during an outage in the late 1970s. Oil was
pumped through the oil tank vent to the roof of the turbine
building. From there it flowed to a downspout, through the
storm water drain and to the river at the discharge structure.
In 1976 the Condensate Storage Tank overflowed
approximately 83,000 gallons that drained to the river
(Reportable Occurrence No. RO-76-22/1T).

2

System consists of one catch
basin draining to outfall
south of the East Cooling
Tower.
Perimeter curtain drain
drains to outfall north of the
North Storm Water System

No staining observed.

2

No staining observed.

2

Outfall.
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Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&lI
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

1

Perimeter curtain drain
drains to two separate
outfalls discharging to CT
River north of the 345kV
Switchyard outfall.

No staining observed.

2

1

Source ID# 283, depth 555
feet, yield 75 gallons per
minute (gpm); tested
quarterly for coliform
bacteria.

The only water supply well currently in operation, supplying
potable water to all buildings except the PSB and Power
Uprate Building (PUB). Sample results in compliance with
requirements of permit WSID #8332.

3

NEOB Well (north
of Plant Service
Building)

1

Source ID#6642, depth 500
feet, yield 30 gpm; tested
quarterly for coliform
bacteria.

Supplies potable water to the PSB and PUB buildings. Sample
results in compliance with requirements of permit WSID #
20738.

3

COB Well (north of
Construction Office
Building)

1

Source ID#214, depth 362
feet, yield 12 gpm; Activated
carbon filtration system to
remove chlorinated solvents;
tested quarterly for coliform
bacteria and chlorinated
solvents.

Permanently abandoned by pressure grouting with bentonite
on February 4, 2013 (see COB Well Completion Report).

3

115kv Switchyard
Outfall

Water Supply
Wells (all in
bedrock)
West (Main) Well
(west of 345kV
Switchyard)
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Plant Area*

Southwest Well
(southwest of
Turbine Building)

Location
Shown
on Figure
1

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**
Source ID#253, depth 500
feet, yield 6 gpm; tested
quarterly for coliform
bacteria.

Area Status in May, 2014

Impact
Class*

No longer used as a source of potable water. Remains in use
for process water, but is permanently disconnected from the
potable water system via an air gap.

3

Chemical Storage
Areas
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Plant Area*

North Warehouse
(inside the
protected area)

Location
Shown
on Figure
1, 2 & 3

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**
Area properly labeled and in
good condition; No leaks or
damaged containers
observed

Area Status in May, 2014

Impact
Class*

Building has a 3-inch high concrete berm around its inside
perimeter; 500-gallon waste oil tank with independent
containment near center of building on north wall. (2) steel
55-gallon drums and (10) 5-gallon poly buckets of waste oil
within the berm with the 500-gallon AST. Radiologically
contaminated waste oil was formerly burned for space
heating but that practice was discontinued in 2011 (see
discussion of waste oil tank above). In 1995 a drum of mixed
waste was found to be leaking oil. (2) 275-gallon poly totes
and -(30) steel 55-gallon drums of waste oil awaiting
shipment are stored in southeast corner of building. Various
pieces of radiologically contaminated equipment are stored
throughout the building, in addition to spent lead-acid
batteries, used ethylene glycol, PCB-containing items (such as
fluorescent lamp ballasts and small low-voltage capacitors)
and waste computer parts. (2) storage cabinets for flammable
materials are located on south wall. Material properly labeled
and in good condition. No leaks or damaged containers
observed. The North Warehouse is a RCRA permitted
hazardous waste storage area and will be properly closed in
accordance with RCRA regulations.

2
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Plant Area*

South Warehouse
(outside the
protected area)

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

1, 2 & 3

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

Vehicle maintenance was performed at the site of the South
Warehouse during plant construction. Petroleum products
related to that activity may. be present in the soil or
groundwater. Approximately 2,000 gallons of virgin and
waste oils are stored in steel 55-gallon drums within a
containment berm at the east end of the building. Drums are
in good condition, with no evidence of spills or leaks. Leadacid batteries are charged and stored in a locked battery
work cage in southwest corner of the building.

2
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Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Hazardous
Materials Storage
Building (east of
South Warehouse)

3

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

Building has steel walls and floor. Six-inch high steel grate
supports plywood floor above steel subfloor. Six-inch gap in
plywood around perimeter of floor allows drainage of
potential spills and containment within underlying steel
subfloor.

2

Hazardous Waste
Storage Building
(west of Main
Septic System
leach fields,
adjacent to
Grounds
Maintenance
Building)

2 &3

PP-7503 provides details of
VYNPS Hazardous Waste
Program

Small containers of spent solvents, oily rags, etc (ignitable,
corrosive, reactive, toxic or specific listed wastes). Area
properly labeled and in good condition; No leaking or
damaged containers observed. Regulated under EPA ID VTD
045011533. Entergy Nuclear Management Manual ENN-EV106 Rev 0 describes the Waste Management Program.

2

Small Satellite
Chemical and
Flammable
Material Storage
Areas
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Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&Il
Environmental Site
Assessment**

Area Status in May, 2014

3

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

No staining or damaged containers observed.

3

1, 2 & 3

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

(2) flammable materials cabinets, paint storage, insulation
shop. Area properly labeled and in good condition; No leaking
or damaged containers observed.

2

Former
Environmental
Laboratory Facility
(ELF - north of
discharge
structure)

1

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

Building has been removed. Formerly contained small
quantities of chemicals (acids, etc.) used to prepare samples
for shipping and petroleum products (fuels) for use in boats
used for sampling in the river.

3

Grounds
Maintenance
Building (west of
Main Septic System

1, 2 & 3

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

Storage of lawn mowers, snow plows, string trimmers, etc.
No leaking or damaged containers observed.

2

South Warehouse
Flammable
Materials Cage
(outside the
Restricted Area)
Pipe Storage
Building (Clean
Workshop)

Impact
Class*

leach fields)

September, 2014
VYNPS Non-Radiological Historical Site Assessment

Page 32 of 39

VT Ex. 2 261

Plant Area*

Location
Shown
on Figure

Containment
Access Building
(CAB - east of AOG
building)

2 &3

Turbine Building
Machine Shop

New (Stores)
Warehouse

Area Status Reported in
June 2001 Phase I&Il
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

Original CAB was a Quonset hut structure that existed from
approximately 1985 to 2006. The current CAB was
constructed within the footprint of the old CAB to provide a
ceiling sufficiently high to accommodate the transporter for
the spent fuel dry storage casks and the shield cask. No
chemicals or flammable materials are stored in the CAB
currently. Waste oil was formerly burned in the CAB, but that
practice has been discontinued.

3

2 &3

Area properly labeled and in
good condition; No leaks or
damaged containers
observed

(1) flammable materials storage cabinet, (1) non-flammable
materials storage cabinet, (1) parts washer, (1) oily rag
storage can, (1) cart containing welding/cutting gas cylinders.
No visible leaking or damaged containers.

2

2&3

Not discussed

(7) flammable materials cabinets and (2) acid cabinets.
Ventilation for each cabinet hard-piped to outside of building.
No visible leaking or damaged containers.

2
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Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Turbine Building
Chemistry
Laboratory

3

Area was noted to be
properly labeled and in good
condition, with no leaks or
damaged containers
observed. The leaking drain
pipe discovered in 1991 was
not discussed.

Drain pipe from chemistry lab sink was discovered to be
leaking under the floor slab in 1991. Pipe was abandoned in
place. Limited subsurface investigation showed radionuclides
to be present in soil beneath the floor but no non-rad
contaminants. 10 CFR 20.302 permit application made to NRC
in 1991 to leave low levels of radionuclides in place.
Application approved by NRC March 7, 1996 and published
"Finding of No Significant Impact" in Federal Register (61 FR
8984).

1

West Side of
Turbine Building
inside Roll-up Door

3

Virgin resin in chemical storage cabinets. Former location of
dry cleaning operation.

2

Instrumentation
and Control
Chemicals Cabinet
(3rd floor of
Administration

1

Area properly labeled and in
good condition; No leaks or
damaged containers
observed
Area properly labeled and in
good condition; No leaks or
damaged containers
observed

(1) flammable materials storage cabinet, No visible leaking or
damaged containers.

3

Building)

Compressed Gas
Storage Areas
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Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

East of the South
Warehouse

3

Area properly labeled and in good condition; No leaking or
damaged containers observed.

3

North of the South
Warehouse

3

Area properly labeled and in good condition; No leaking or
damaged containers observed.

3

Inside southwest
corner of the
Turbine Building

3

Area properly labeled and in
good condition; No leaks or
damaged containers
observed
Area properly labeled and in
good condition; No leaks or
damaged containers
observed
Area properly labeled and in
good condition; No leaks or
damaged containers
observed
Area properly labeled and in
good condition; No leaks or
damaged containers
observed
Area properly labeled and in
good condition; No leaks or
damaged containers
observed

Air compressors and associated compressor oil. No leaking or
damaged containers observed.

2

Compressed gas no longer stored at this location.

3

Storage of argon and other instrument gases, as well as
carbon dioxide for fire suppression. Area properly labeled and
in good condition; No leaking or damaged containers
observed.

3

Not constructed in June 2001

Area properly labeled and in good condition; tanks appear to
be well maintained, with no evidence of leaks.

3

West of the
Turbine Building

Northeast of the
Switchgear Rooms
and North of the
Control Room

Hydrogen skid
south of the
cooling towers

3

2 &3
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Plant Area*

Nearby Off-Site
Properties Owned
by Entergy
Former Edson's
Gulf, 306 Governor
Hunt Road (now
VYNPS Facilities
Garage)

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

1, 2 & 3

Property not owned by
VYNPS in June 2001. Phase I
ESA completed Oct 11, 2001
prior to purchase by Entergy.
Property is a state listed site
(SMS #1993-1485) due to a
release of gasoline from 2
USTs and impacts to
groundwater and water
supply wells. USTs removed
in 1990. Seven monitoring
wells installed during site
investigation in 1993. Soil
vapor extraction system
operated from Dec 1994 to
Aug 1999. Replacement wells
drilled in bedrock for Evelyn
Edson and Bailey residences.
Two VOCs exceeded VT PGQS
in one MW in 2006. Other
areas of concern include a
petroleum-stained floor drain
in north bay of garage that
drained to a drywell and an
in-ground hydraulic lift. The

Property is immediately north of former Evelyn Edson
residence (298 Governor Hunt Rd) and used by VYNPS
Maintenance for equipment storage. During May 1, 2014
inspection the following items were observed in the back
room: (1) ~100-gallon poly waste oil tank; (2) 55-gallon steel
lube oil drums on secondary containment skid; (2) steel nonflammable chemical cabinets; (2) steel flammable material
cabinets; (1) 275-gallon steel fuel oil AST; (1) sea-van storage
container in the south yard containing equipment; (3) 55gallon steel drums of virgin lube oil- two on a wooden pallet,
one on bare ground on east side of building; -(6) 55-gallon
poly drums containing water; (1) - 200-gallon steel portable
diesel tank. All containers in good condition; no visible
indications of spills or leaks.

floor drain and lift pit have
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Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&ll
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

been sealed with concrete.
Phase II investigation of
these areas completed Nov
30, 2007. Letter from VTDEC
dated Jan 20, 2009
designated SMS Site No. 931485 as "Site Management
Activities Completed" and no
additional work regarding the
gasoline leak required.

Former Evelyn
Edson Residence
298 Governor Hunt
Road

1&2

Property not owned by
VYNPS in June 2001. Phase I
ESA completed November 6,
2009 prior to purchase by
Entergy. No Recognized
Environmental Conditions
(RECs) identified.

May 1, 2014 inspection: site is occupied by the Town of
Vernon and used as their emergency response center. Two
120-gallon propane tanks (fabricated in 2012) on concrete
pads at southeast exterior corner of house. (1) 275-gallon fuel
oil tank in basement. Suspected asbestos floor tiles in south
room in basement. No visible indications of spills or leaks.
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Plant Area*

Location
Shown
on Figure

Area Status Reported in
June 2001 Phase I&Il
Environmental Site
Assessment**

Area Status in May, 2014

Impact
Class*

Former Lagro
Property: White
House ("Double
wide") 394-396
Governor Hunt
Road (now VYNPS
Environmental
Facility)

1, 2 & 3

May 1, 2014 inspection: the "Double Wide" is used by the
VYNPS
Environmental
Program
and
Radiological
Environmental Monitoring Program (REMP) for offices and
environmental sample processing. One 275-gallon fuel oil AST
is in the basement. One pad-mounted transformer is on north
side of driveway. No visible indications of spills or leaks.

2

Former Zaluzny
Residence, 422
Governor Hunt
Road

1, 2 & 3

Property not owned by
VYNPS in June 2001. Phase I
ESA completed May 19, 2008
prior to purchase by Entergy.
Two residences (394 and
396) formerly existed on the
property; only the house at
394 Governor Hunt Road
("Double Wide") remains.
Two vehicles burned at the
site in approximately 19961998. A 275-gallon kerosene
UST was removed from the
trailer at 396 Governor Hunt
Road in October 1999. No
UST closure report is
available. No other issues
indicating a risk to soil or
groundwater identified.
Property not owned by
VYNPS in June 2001. Phase I
ESA completed February 16,
2012 prior to purchase by
Entergy; 2,000-gallon fuel oil
UST removed from south side
of residence January 30,
2012; tank did not leak; no
Recognized Environmental

May 1, 2014 inspection identified portable light towers and
generators stored in the garage by VYNPS Maintenance. One
275-gallon fuel oil AST in basement. No visible indications of
spills or leaks.

3

Conditions.

September, 2014
VYNPS Non-Radiological Historical Site Assessment

Page 38 of 39

VT Ex. 2 267

Plant Area*

Land between
Plant Fence and
Entergy Fence
behind properties
on east side of
Governor Hunt

Location
Shown
on Figure
1

Area Status Reported in
June 2001 Phase I&II
Environmental Site
Assessment**
Not discussed

Area Status in May, 2014

Impact
Class*

3

Leased to local farmers for hay fields

Road

* Based on identified historical use, each area listed is presumed to have some potential to have been impacted by non-radiological
contamination. Potentially impacted areas are classified as Class 1, Class 2 or Class 3, consistent with the classification system for potentially
radiologically contaminated areas in NUREG-1575, Rev 1 (MARSSIM), where Class 1 areas have the highest potential for impacts that will be
significant to decommissioning. For potentially radiologically contaminated areas, MARSSIM defines both Class 1 and Class 2 impacted areas as
'areas that have, or had prior to remediation, a potential for radioactive contamination (based on site operating history) or known contamination
(based on previous radiological surveys)". Class 1 areas are distinguished from Class 2 areas in that contaminant concentrations in a Class 1 area
are expected to exceed the derived concentration guideline levels (DCGLs), which are the criteria for release of the area for unrestricted use,
whereas in a Class 2 area they are not. Class 3 areas are expected to contain levels of residual contamination at a small fraction of the DCGL, or
none at concentrations greater than the laboratory minimum detection levels. For purposes of classifying areas potentially contaminated with nonradiological materials, the same concept has been applied, with the substitution of Vermont primary groundwater quality standards (PGQSs),
federal maximum contaminant levels (MCLs) or risk based concentrations (RBCs) for MARSSIM's DCGLs.
** Phase I and II Environmental Site Assessment, Vermont Yankee Nuclear-Power Corporation, Environmental Compliance Services, Inc., June 4,
2001
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Table 2 Summary of Vermont Waste Management Division Spills Database for
Vermont Yankee Nuclear Power Station
Spill No.
36
53
54
76
121
167
200
218
241
267
279
WMD 012
WMD 016
WMD 018
WMD 022
WMD 042
WMD 069
WMD 136
WMD 137
WMD 163
WMD 174
WMD 193
WMD 194
WMD 210
WMD 236
WMD 237
WMD 263
WMD 312
WMD 315
WMD 394
WMD 409
WMD 413
WMD 419
WMD 559
WMD 577
WMD 586

Date
Reported
2/6/1993
7/2/1975
3/6/1991
8/5/1978
5/30/1991
6/14/1993
8/19/1991
9/17/1990
9/8/1992
9/15/1993
12/13/1991
1/18/1994
1/17/1997
1/16/1996
1/14/2010
1/23/2013
3/4/2005
5/8/2003
4/1/2013
5/13/1994
6/6/2003
6/24/1996
5/16/2000
6/18/2004
7/27/2004
8/5/2003
8/12/2002
10/14/1994
6/18/2008
12/3/2003
11/16/1999
11/25/1997
11/24/1999
11/19/2008
12/1/2008
12/1/2008

Nature of Incident
Mineral oil spill
Tank Overfill
Radioactive waste leak
Overflow in Turbine Vent
Oil Leak to River
Drum found at dam
Penetrant release
Oil spill
Drum tipped over
Gasoline Tank Leak
Spill during transfer
Diesel fill line broke
Equipment Failure on Truck
Spill in Cooling Tank area
Hydraulic Oil Leak
Motor Oil from Truck
Mercury leak
Transformer leak
Hydraulic Hose on Truck
Delivery spill
Hydraulic leak
Leak to moat
Leak from Propane Tank
Transformer fire
Lawn mower line failure
UST overfill
Oil Leak at Fan
Dump truck leak
Diesel spill from pump
Transformer leak
Spill in Driveway
Hydraulicline leak
Gasoline tank overfill
Equipment Maintenance
Diesel spill during delivery
AST release
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Quantity
(gallons)
<1
700
100
5
0.25
10
55
0.25
2
10
6
1
<1
3.5
4 lbs
2
4
1
4
40 lbs
10
16
15
5
5
5
10
5
<1
5
5

Date
Closed
2/8/1993
1/1/2000
3/6/1991
1/1/2000
5/31/1991
8/24/1993
8/19/1991
9/17/1990
9/8/1992
9/16/1993
12/17/1991
1/18/1994
1/27/1997
1/15/1996
1/15/2010
1/23/2013
3/7/2005
5/8/2003
4/1/2013
5/13/1994
6/6/2003
6/26/1996
5/16/2000
6/18/2004
7/27/1994
4/9/2004
8/12/2002
10/31/1994
6/18/2008
2/11/2004
11/16/1999
11/25/1997
11/24/1999
11/19/2008
12/1/2008
12/1/2008
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Table 3 Vermont Primary Groundwater Quality Standards
Substance

Substance
Enforcement
Standard (ppb,
except as

Preventive
Action Level**
(ppb, except as
noted)

Substance

noted)

Acetone
Acifluorfen
Alachlor
Aldicarb
Aldicarb Sulfone
Aldicarb Sulfoxide
Aldrin
Alpha Particle Activity
(Gross)
Ametryn
Ammonium Sulfamate
Anthracene
Antimony
Arsenic
Asbestos
Atrazine
Azoxystrobin Technical
Bacteria (Total Coliform)
Barium
Baygon
Bendiocarb

Substance
Enforcement
Standard (ppb,
except as

Preventive
Action Level**
(ppb, except as
noted)

noted)

700.0
1.0
2.0

350.0
0.1
0.7

7.0

3.5

Beta Particle and Photon
Radioactivity

7.0

3.5
3.5
0.05

7.0
0.05
15 pCi/liter
60.0
2000.0
2100.0
6.0
10.0

Benzene*
Benzo(a)pyrene
Beryllium

7 E6 fibers/liter'
3.0

5 pCi/liter
30.0
1000.0
1050.0
3.0
1.0
0.7 E6
fibers/liter'
1.5

1476.0
Absent
2000.0
3.0
3.0

147.6
Absent
1000.0
1.5
1.5

5.0
0.2
4.0

0.5
0.1
1.0

4 millirems/yr

50 pCi/liter 2

Boron
Bromacil
Bromate

600.0
90.0
10.0

300.0
45.0
5.0

Bromochloromethane
Bromomethane
Bromoxynil
Butylate
Cadmium
Carbaryl

90.0
10.0
14.0
350.0
5.0
70.0

9.0
1.0
1.4
175.0
2.5
7.0

Carbofuran
Carbon Tetrachloride*

40.0
5.0

20.0
0.5

Carboxin
Chloramben
Chloramines
Chlordane
Chlorite

700.0
100.0
70.0

70.0
50.0
35.0
0.44
500.0
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Substance

Substance
Enforcement
Standard (ppb,
except as

Preventive
Action Level**
(ppb, except as
noted)

Substance

noted)

Substance
Enforcement
Standard (ppb,
except as

Preventive
Action Level**
(ppb, except as
noted)

noted)

Benefin
Benomyl
Bensulide
Bentazon

2100.0
350.0
50.0
200.0

1050.0
175.0
25.0
100.0

Chlorobenzene
Chloroisopropyl Ether(Bis-2)
Chloromethane
Chlorothalonil

100.0
300.0
30.0
1.5

50.0
150.0
15.0
0.15

Chlorotoluene (ortho)
Chlorotoluene (para)
Chlorpyrifos
Chromium
Cimectacarb
Clopyralid
Copper
Cyanazine
Cyanide
Dacthal
Dalapon
Dazomet
Di(2-ethylhexly)adipate
Di(2-ethylhexyl)phthalate
Diazinon
Dibromochloropropane*
Dicamba
Dichlorobenzene (meta)
Dichlorobenzene (ortho)
Dichlorobenzene (para)

100.0
100.0
20.0
100.0
1050.0
3,30.0
1300.0
1.0
200.0
7.0

50.0
50.0
10.0
50.0
105.0
165.0
650.0
0.5
100.0
0.7

200.0
88.0
400.0
6.0
0.6
0.2
189.0
600.0
600.0
75.0

100.0
44.0
200.0

Dichloroethene (trans-1,2)
Dichlorophenoxyacetic Acid (2,4)
Dichloroprop
Dichloropropane (1,2)*
Dichloropropene (1,3)
Dieldrin
Dimethrin
Dinoseb
Dioxane (para)
Diphenamid
Diquat
Disolfoton
Diuron
Endothall
Endrin
Ethofumesate
Ethoprop
Ethylbenzene
Ethylene Dibromide
Ethylene Glycol

100.0
70.0
140.0
5.0
0.5
0.02
2000.0
7.0
20.0
200.0
20.0
0.3
10.5
100.0
2.0
280.0
1.0
700.0
0.05
7000.0

50.0
7.0
14.0
0.5
0.5
0.02
1000.0
0.7
20.0
100.0
10.0
0.03
5.0
50.0
1.0
28.0
0.1
350.0
0.01
700.0

3.0
0.3
0.02
18.9
300.0
300.0
37.5
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Substance

Substance
Enforcement
Standard (ppb,
except as

Preventive
Action Level**
(ppb, except as
noted)

Substance

noted)

Substance
Enforcement
Standard (ppb,
except as

Preventive
Action Level**
(ppb, except as
noted)

noted)

Dichlorodifluoromethane
Dichlorethane (1,1)
Dichlorethane (1,2)*
Dichloroethene (1,1)
Dichloroethene (cis-1,2)

1000.0
70.0
5.0
7.0
70.0

500.0
35.0
0.5
0.7
35.0

Ethylene Thiourea
Etridiazole
Fenamiphos
Fenarimol
Fluometuron

5.0
1.0
2.0
630.5
90.0

5.0
0.1
1.0
315.25
45.0

Fluoranthene
Fluorenes
Fluoride
Flurprimidol
Flutolanil
Fluvalinate
Fonofos
Formaldehyde
Fosetyl-AI
Glufosinate-ammonium
Glyphosate
Haloacetic Acids (Total)
Halofenozide
Halosulfuron-methyl
Heptachlor
Heptachlor Epoxide
Hexachlorobenzene*
Hexochlorobutadiene
Hexachlorocyclopentadiene

280.0
280.0
4000.0
700.0
1400.0
70.0
10.0
1000.0
2343.0
20.0
700.0
60.0
46.0
990.0
0.4
0.2
1.0
1.0
50.0

140.0
140.0
2000.0
350.0
140.0
35.0
5.0
100.0
234.3
10.0
350.0
6.0
23.0
495.0
0.088
0.06
0.22
0.5
25.0

Lead
Lindane
Maleic Hydrazide
Maneb
Manganese
MCPA
Mecoprop
Mercury
Metalaxyl
Methomyl
Methoxychlor
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Methyl Parathion
Methyl-tert-butyl Ether
Methylene Chloride
Metolachlor
Metribuzin
Molybdenum

15.0
0.2
4000.0
35.0
840.0
10.0
35.0
2.0
350.0
200.0
40.0
4200.0
560.0
2.0
40.0
5.0
70.0
32.5
40.0

1.5
0.1
400.0
17.5
420.0
1.0
3.5
0.5
35.0
100.0
4.0
2100.0
280.0
1.0
20.0
0.5
35.0
16.25
20.0

September, 2014
VYNPS Non-Radiological Historical Site Assessment

Page 3 of 5

VT Ex. 2 272

Substance

Hexane (n)
Hexazinone
Imidacloprid
Iprodione
Isophorone
Isoxaben

Substance
Enforcement
Standard (ppb,
except as
noted)
420.0
200.0
93.0
280.0
100.0
175.0

Preventive
Action Level**
(ppb, except as
noted)

Substance

210.0
100.0
9.3
140.0
50.0
17.5

Myclobutanil
Naphthalene
Napropamide
Nickel
Nitrate
Nitrates + Nitrites (total)
Terbacil
Terbufos
Tetrachlorodibenzo-p-Dioxin
(2,3,7,8)
Tetrachloroethane (1,1,1,2)
Tetrachloroethylene*
Thallium
Thiophanate Methyl
Thiram
Toluene

Nitrites
Ortho-phenyl phenol

1000.0
18.0

500.0
9.0

Oxamyl
Paclobtrazol
Paraquat
Pendimethalin
Pentachloronitrobenzene

100.0
45.5
3.0
140.0
3.0

Pentachlorophenol
Phenol

200.0
455.0
30.0
280.0
6.0
1.0
2100.0

Picloram
Polychorinated Biphenyls
Prometon
Pronamide
Propamocarb hydrochloride
Propachlor
Propazine
Propham

500.0
0.5
100.0
50.0
924.0
90.0
10.0
100.0

0.3
210.0
250.0
0.25
50.0
25.0
92.4
45.0
5.0
50.0

Toxaphene
Triadimefon
Trichlorfon
Trichlorobenzene (1,2,4)
Trichlorobenzene (1,3,5)
Trichloroethane (1,1,1)
Trichloroethane (1,1,2)
Trichloroethylene

September, 2014
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Substance
Enforcement
Standard (ppb,
except as
noted)
120.0
20.0
70.0
100.0
10000.0
10000.0

Preventive
Action Level**
(ppb, except as
noted)
12.0
10.0
35.0
50.0
5000.0
5000.0

90.0
0.9

45.0
0.45

0.00003
70.0
5.0
2.0
560.0

0.000011
35.0
0.5
1.0
280.0
3.5
500.0
2.2
1.0
0.15
35.0
20.0
100.0

35.0
1000.0
3.0
10.0
1.5
70.0
40.0
200.0
5.0
5.0

2.5
0.5
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Substance

Propiconazole

Substance
Enforcement
Standard (ppb,
except as
noted)
104.0

Preventive
Action Level**
(ppb, except as'
noted)
10.4

Substance

Trichlorofluoromethane

Substance
Enforcement
Standard (ppb,
except as
noted)
2100.0

Propham
100.0
50.0
Trichlorophenoxyacetic Acid (2,4,5)
70.0
Quinclorac
369.0
184.5
Trichlorophenoxypropionic (2,4,5)
50.0
Radium (Combined 226 +
228)
5 pCi/liter
0.5 pCi/liter
Trichloropropane (1,2,3)
5.0
Selenium
50.0
25.0
Triclopyr
487.0
Simazine
4.0
2.0
Trifloxystrobin
410.0
Styrene
100.0
50.0
Trifluralin
5.0
Tebuthiuron
500.0
250.0
Trihalomethanes (Total)***
80.0
Trimethylbenzene (1,2,4)
5.0
2.5
Trimethylbenzene (1,3,5)
4.0
2.0
Uranium
20.0
2.0
Vinyl Chloride*
2.0
0.5
Xylenes
10000.0
5000.0
Zineb
350.0
175.0
* Contaminants of special concern to the Vermont Department of Environmental Conservation and the Department of
Health.
Contact the Department of Environmental Conservation if these contaminants are found in a drinking water source for
additional information concerning resampling and risk notification.
** Where the preventive action level (PAL) is below the substance's detection limit, the PAL has been redefined at the
detection limit.
*** Comprised of Bromodichloromethane, Bromoform, Chloroform and Dibromochloromethane.

Preventive
Action Level**
(ppb, except as
noted)
1050.0
7.0
25.0
0.5
243.5
205.0
2.5
8.0

'Greater than 10 micron length
The PAL has been established based upon the Safe Drinking Water Act monitoring requirements, not a percentage of the
Enforcement
Standard. Please see CFR 40 Sections 141.16 and 141.26.
2
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Figure 1 Site Plan Showing Locations Potentially Impacted by Non-Radiological Contaminants

Figure1- SitePlan ShowingLocatins Potenlially
ImpactedbyNon-Radiological
Contaminants
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I

Figure 2 Oil Storage Locations

Figu 2 - OJSorage Locations
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Figure 3 Chemical and Hazardous Material Storage Locations

Figure 3-Chemical and Hazardous Material
Stloage Locatons
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Entergy Nuclear Vermont Yankee, LLC
Vermont Yankee
320 Governor Hunt Rd
Vernon, VT 05354
Tel 802 257 7711

Joseph R. Lynch
Manager, Government Affairs

SVY 15-014
February 28, 2015
Mr. Christopher Recchia, Commissioner
Vermont Public Service Department
112 State Street
Montpelier, VT 05620-2601
SUBJECT:

Entergy Vermont Yankee (ENVY) Response to State of Vermont Agency
Comments on the draft Post-Shutdown Decommissioning Activities
Report (PSDAR) for the Vermont Yankee Nuclear Power Station
(VYNPS)

Dear Mr. Recchia:
The Vermont Department of Public Service (DPS) provided by letter, dated
December 13, 2014, comments from the Agency of Natural Resources (ANR), the
Vermont Department of Public Health (VDH) and DPS on the VYNPS Site Assessment
Study (SAS) and its attachments, including a draft of the PSDAR.
This letter provides our responses to the comments provided on the draft PSDAR and
acknowledges follow-up on requests for additional information/data that is relevant to
meeting State of Vermont regulations and participation in the decommissioning of
VYNPS is required. It is expected this will occur in the continuation of face-to-face
meetings which commenced in 2014.
In the Attachment to this letter we have categorized the comments by subject area in an
effort to focus our comment resolution on the draft PSDAR. The Site Assessment Study
was issued as a comprehensive report of VYNPS site conditions as required by the
Settlement Agreement. Certain attachments to the SAS such as the Historical Site
Assessments (HSAs) are intended to be "living" documents and will be revised
throughout the SAFSTOR decommissioning process as new information is obtained
from site characterization efforts. While the SAS was not intended to be revised,
comments on the HSAs have been reviewed and will be considered in future revisions.
We look forward to meeting with the agencies to continue the process of sharing
information and answering questions relative to specific issues within their areas of
regulation.
Should you have any questions regarding this information, please contact me at 802258-4107.
Sincerely,

Joseph R

ynch
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cc:

Mr. David. K. Mears, Commissioner
Vermont Department of Environmental Conservation
1 National Life Drive, Main 2
Montpelier, Vermont 05620-3520
Mr. Harry L. Chen, M.D., Commissioner
Vermont Department of Health
108 Cherry Street
Burlington, Vermont 05402
Mr. Anthony R. Leshinskie
State Nuclear Engineer & Decommissioning Coordinator
Vermont Public Service Department
112 State Street
Montpelier, VT 05620-2601
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Summary of State of Vermont Agency Comments on the Draft Post Shutdown Decommissioning
Activities Report (PSDAR).

On December 13, 2014, Entergy received a letter from Mr. Christopher Recchia, Commissioner of the
Vermont Department of Public Service transmitting comments on the SAS and draft PSDAR from several
state agencies, local stakeholders and the public.
State of Vermont comments were provided by the Department of Public Service (DPS), the Agency of
Natural Resources (ANR), and the Department of Public Health (VDH).
A tally of the total number of comments by each agency and those that are specific to the PSDAR is
summarized below:
Department of Public Service (DPS)
Total number of comments
*
*

136
-

*

General
Site Assessment Study
PSDAR

"
"

Spent Fuel Management Plan
TLG Maximum SAFSTOR Cost Estimate

"

Radiological HAS

8*

-

64

-

40

-

13

-

10
-1

* Four (4) of the General comments were specific to the PSDAR.

Agency of Natural Resources (ANR)
Total number of comments

0

-

General (Request for additional data)

-

Site Assessment Study

-

Non-Rad HAS

-

31

3
21

7

Vermont Department of Health (VDH)
Total number of comments

23

*

General

-

"

Site Assessment Study

-

*

PSDAR

1
16
6
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There are a total of fifty-two (52) comments specific to the PSDAR from the various Vermont agencies
and three (3) from a public stakeholder. The questions posed by the member of the public are directed
to the Department of Public Service for consideration and therefore are not specifically addressed in this
response. The following is a summary of the questions specific to the PSDAR and the responses to each
question by Entergy Nuclear Vermont Yankee, LLC (ENVY):
PSD-1

General: Entergy has until December 2016 to submit its PSDAR and should use this time
to engage in a more thorough site characterization so that it can incorporate a more
accurate Decommissioning Cost Estimate into its PSDAR.
Response - Immediately following the announcement of the planned shutdown of the
Vermont Yankee Nuclear Power Station (VYNPS) in August of 2013, a Decommissioning
Planning Organization (DPO) was formed to commence the development of a detailed
decommissioning plan for the site. In addition to this work, the DPO also focused on
the development of the PSDAR. This strategy was further validated in fulfillment of the
provisions in the State of Vermont/ENVY/Entergy Nuclear Operations, Inc. (ENO),
Memorandum of Understanding and Settlement Agreement that were filed with the
Vermont Public Service Board on December 23, 2013. In Paragraph 6 of the Settlement
Agreement, ENVY committed to complete and provide the PSD, ANR and DOH a Site
Assessment Study (SAS) which included a draft of the PSDAR. This provision
necessitated the development of the PSDAR prior to cessation of operations which
occurred on December 29, 2014. As required by 10 CFR 50.82(a)(8)(v), annual updates
of the DCE will report actual and estimated costs associated with decommissioning.

PSD-6

General: The funding analysis indicates that even with the significantly delayed
dismantlement there is not sufficient funding to cover the Entergy estimated scope of
site restoration that may be understated. According to Entergy's calculations, it
currently falls $82 million short of having enough money to pay for license termination
and spent fuel management, and even if it made up for that shortfall, there would be
no money left to cover the Entergy estimated site restoration cost of about $57 million.
If more stringent criteria were invoked or actual site characterization reveals added
scope, the shortfall would be larger.
Response - Details are provided in the detailed Decommissioning Cost Estimate (DCE)
which is included as Attachment 1 to the PSDAR and in Appendix I, "Funding Strategy
Financial Scenarios" of the Site Assessment Study and the "Update to Irradiated Fuel
Management Program Pursuant to 10 CFR 50.54(bb) submitted to the USNRC on
December 19, 2014.
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PSD-7

General: The decommissioning schedule assumes a delay of about 17 years after all
spent fuel has been removed from the site in 2052 but before actual dismantlement
begins. The rationale for this delay is unclear given that the financial benefit of the
delay is very small and depending on actual investment performance and cost
escalation could easily be zero or negative.
Response - Details are provided in the detailed Decommissioning Cost Estimate (DCE)
which is included as Attachment 1 to the PSDAR. Specifically, Section 4.0 provides the
Schedule Estimate including (in Section 4.1) Schedule Estimate Assumptions which
discusses each period assumed in the development of the SAFSTOR schedule.

PSD-8

General: While the documentation provided is substantial, there is a lack of discussion
of actual assumptions, work activities, and schedule information concerning the cost
estimate. The detailed backup calculations and data that are part of decommissioning
costs estimates have not been made available. As a result, the ability to review the
actual estimated costs in any detail is extremely limited.
Response - Details are provided in the detailed Decommissioning Cost Estimate (DCE)
which is included as Attachment 1 to the PSDAR. Specifically, Section 3.5 of the DCE
provides the Assumptions supporting the Cost Estimates, and Section 4.0 provides the
Schedule Estimate including (in Section 4.1) Schedule Estimate Assumptions. In
addition, Appendix C, Detailed Cost Analysis provides detailed breakdowns of the
period costs.

PSD-73 VYNPS Post-Shutdown Decommissioning Activities Report, Sept. 30, 2014 Draft
("PSDAR"), General: Entergy has until December 2016 to submit its PSDAR and should
use this time to engage in a more thorough site characterization so that it can
incorporate a more accurate Decommissioning Cost Estimate into its PSDAR.
Response -This comment is addressed in the response to PSD-1 (above).
PSD-74 PSDAR, General: In light of the uncertainty surrounding the ultimate site restoration
standards, Entergy should not assume that site restoration will cost only $57 million.
The Department has presented evidence before the Public Service Board in Docket
#7862 that a more reasonable estimate for site restoration would equate, adjusted for
current 2014 dollars, to around $100 million and could be as high as $133 million once
contingencies are taken into account. Entergy should assume that site restoration
could cost as much as $133 million.
Response - Period 5 - Site Restoration is described in Section 2.5 of the DCE. Basis for
the $57M is provided in the detailed DCE. Specifically, Table 3.6, "Site Restoration
Expenditures," and Appendix C, Detailed Cost Analysis (Pages 12 and 13) provide
detailed breakdowns of the period costs.
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PSD-75

PSDAR. General: Entergy should acknowledge that the Nuclear Decommissioning Trust
Fund is subject to a Master Trust Agreement that places legal restrictions on when and
for what purposes Entergy can withdraw funds from this Fund.
Response - The PSDAR format and content requirements meet NRC regulations and
guidance as provided in 10 CFR 50.82(a)(4) and Regulatory Guide 1.185, Revision 1. All
disbursements from the NDT have been, and will be noticed and executed in
accordance with our NRC operating license and the Master Decommissioning Trust
Agreement.

PSD-76 PSDAR, General: In particular, Entergy should acknowledge in the PSDAR that the
Master Trust Agreement requires all radiological decontamination and
decommissioning to be complete before any leftover money from the Nuclear
Decommissioning Trust Fund can be used for spent fuel management or site
restoration, and that even once radiological decontamination and decommissioning is
complete, the only withdrawals allowed for spent fuel management costs are for
expenses that were not recovered by DOE.
Response - The PSDAR format and content meet NRC regulations and guidance as
provided in 10 CFR 50.82(a)(4) and Regulatory Guide 1.185, Revision 1. Reference to
the Master Trust Agreement is not a required element of the PSDAR. Also, reference
the Letter from ENVY (T. Michael Twomey) to Kyle H. Landis-Marinello, Assistant
Attorney General and Christopher Recchia, Commissioner, Vermont Department of
Public Service, "Pre-Notice of Disbursement from Entergy Nuclear Vermont Yankee
Decommissioning Trust," dated February 9, 2015.
PSD-77 PSDAR General: Entergy should note in the PSDAR that Vermont ratepayers
contributed the majority of the funds that currently exist in the Nuclear
Decommissioning Trust Fund, that Entergy has never contributed and money to this
Fund, and that Vermont ratepayers have an existing 55% interest in any leftover funds.
Response- The PSDAR format and content meet NRC regulations and guidance as
provided in 10 CFR 50.82(a)(4) and Regulatory Guide 1.185, Revision 1, and this
comment is not relevant to meeting the requirements of these NRC references.
PSD-78 PSDAR. § 1.2. pg. 3: Entergy acknowledges that site restoration standards fall under the
State's jurisdiction and are yet to be determined. In light of that uncertainty, Entergy
should not assume (as it does, for instance, at p.6 and p.15) that remaining structures
will be demolished only "to three-feet below grade." Consistent with the Settlement
Agreement and state law, the State may well require demolition beyond that level.
Response- The PSDAR and DCE were developed using the expertise of industry experts
such as TLG Services, conservative assumptions and the experience of other
decommissioning sites. Section 3.4.10, "Site Conditions Following Decommissioning",
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provides the following information and basis for the assumption that remaining
structures will be demolished to three feet below grade;
"Foundationsand exterior building walls are removed to a nominal depth of threefeet
below grade. The three-foot depth allows for the placement of gravelfor drainage,as
well as topsoil, so that vegetation can be establishedfor erosion control. A removal
depth of three feet is commonly used by the nuclear industry as an estimating basis [33]
and has been used since 1989 as a basisfor site restorationestimatesfor Vermont
Yankee. It is also consistent with the restorationpractices employed at the
decommissioned Maine Yankee, Yankee Rowe and Connecticut Yankee sites."
PSD-79 PSDAR, § 2.0, pg. 6, third paragraph: This paragraph discusses site staffing during
dormancy and the expectation the staffing will change during the dormancy period.
However, there is no qualitative or quantitative description of how the staffing is
expected to change overtime. A description of how the staffing will change along with
the basis for the changes should be provided. A quantitative description of the staffing
should also be provided to allow assessment of the staffing costs included in the cost
estimate.
Response - Basis for the staffing plan is provided in the detailed OCE which is included
as Attachment 1to the PSDAR. The Site Staffing Levels are summarized in Figure 3.1 of
the DCE.
PSD-80

PSDAR, § 2.0, pg. 6. fourth paragraph: This states that the spent fuel will remain in the
pool until it meets the criteria for transfer but does not specify any specific dates. The
SAS on the other hand states that the fuel will all be in dry storage by late 2020. The
PSDAR discussion should be consistent with the SAS and explain why the criteria for
transfer will be met in time to support the given date.
Response - Refer to Table 2.1, Page 8, of the PSDAR for the Decommissioning Schedule
and Plant Status Summary including the time for Dormancy with Wet Fuel Storage. In
addition, Section 2.2, "Period 2 - Dormancy" provides a discussion on the fuel transfer
schedule.

PSD-81 PSDAR, § 2.0, pg. 6: Entergy notes that an "additional ISFSI pad will be added." Entergy
should clarify whether it intends to seek a new or amended NRC license for the
additional ISFSI pad. Entergy also should note that its petition for approval for the
additional ISFSI pad from the Vermont Public Service Board is pending.
Response - Section 2.2, "Period 2 - Dormancy" provides a discussion on expansion of
the ISFSI including acknowledgement that this activities requires state regulatory
approvals. The expansion of the ISFSI will be compliant with NRC regulations and our
current license.
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PSD-82 PSDAR, § 2.0, pg. 6, last paragraph: This paragraph states: "For the purposes of a
current decommissioning cost estimate, it is assumed that the remaining structures are
to be demolished to three-feet below grade and the excavations backfilled." Indicate
that this assumption carries significant uncertainty, as the depth to which structures
will be removed is subject to the development of site restoration standards pursuant to
state law. Provide a discussion of the uncertainty that the actual demolition will be
different. Describe any alternative possibilities and relative likelihood of each. Include a
discussion of how the cost estimate and funding analysis provide allowance or margin
for the other alternatives.
Response - This comment is addressed in the response to PSD-78 (above). There is not
a regulatory requirement for the PSDAR to contemplate alternative approaches.
PSD-83

PSDAR, § 2.0, pg. 7; Entergy should delete the assertion that there are "no identified or
anticipated decommissioning activities that are unique to the VYNPS site outside the
bounds considered in the GELS." Entergy should acknowledge, as detailed in part
below, that there are a number of aspects of its planned decommissioning that were
never analyzed or considered in the GElS.
Response - This statement was reviewed prior to issuance of the PSDAR and deemed
consistent with our review of the GElS.

PSD-84

PSDAR, Table 2.1, pg. 8: A duration of 5.2 years is listed for the wet fuel storage period
with a start date of 2016. Assuming this period begins Jan 1, 2016, the wet storage
period would end in February or March 2021. However, the SAS states all fuel will be
moved to dry storage by late 2020. In addition, Section 2.1.2 of the PSDAR also says
fuel transfer will be complete by late 2020. The date that is the basis for the cost
estimate should be unambiguously identified. The SAS and PSDAR should be modified
to be consistent.
Response - This comment has been resolved in the final revision of the PSDAR issued

on December
PSD-85

1 9 th

2014.

PSDAR, Table 2.1, pg. 8: Fifteen years is listed as the duration for the dormancy with no
fuel storage period. Based on the other dormancy period lengths and a start of January
2016, the dormancy period with no fuel storage would end in late 2067 rather than
2068. This difference is small, but the years should be made consistent with the period
lengths given.
Response - This comment has been resolved in the final revision of the PSDAR issued
on December 19th, 2014.
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PSD-86 PSDAR, Table 2.1, pg. 8: The Large Component Removal duration is given as 1.3 years.
This appears to be overly optimistic. For more detail, see the comment PSD - 61.
Response - This is the same comment as PSD-61 which was specific to Site Assessment
Study (SAS) Table 8.1 questioning the Large Component Removal duration of 1.3 years.
The DCE describes the approach and plan for large component removal in Section 3 of
Attachment 1to the PSDAR. This estimate is based upon experience from sites that
have completed this work scope including the appropriate contingencies and inherent
risks.
PSD-87 PSDAR, § 2.1.1, pg. 10, seventh bullet: Provide a description of what water and water
filter and treatment media will be required to support dormancy so that the scope of
this effort is more clearly defined. Identify the WBS that includes this cost.
Response - Water management costs are detailed in the Table C, "SAFSTOR Alternative
Decommissioning Cost Estimate" included as part of Appendix C to the DCE. There are
specific costs for water clean-up/processing in Period la, Period 1b, Period 2aa, Period
3a, Period 4a, and Period 4b.
PSD-88

PSDAR, § 2.1.1, pD. 10, eighth bullet: Explain whether there is a separate WBS for this
waste disposal in the cost estimate. Provide a discussion of the inventory and the basis
for that inventory that was used to calculate the costs included in the cost estimate for
this waste disposal.
Response - Disposal of incident waste costs prior to the start of dormancy are detailed
in the Table C, "SAFSTOR Alternative Decommissioning Cost Estimate" included as part
of Appendix C to the DCE. There are specific costs for waste disposal including Dry
Active Waste (DAW) in Period la, Period 1b, and Period 2a and Period 2aa.

PSD-89 PSDAR, § 2.1.1. pg. 10, tenth bullet: Identify the cost included in the estimate for this
work. Explain the basis for the estimated cost. If based on plant records, identify the
records reviewed.
Response -Stabilization of loose incidental surface contamination to facilitate future
building access during dormancy and prior to D&D are detailed in the Table C,
"SAFSTOR Alternative Decommissioning Cost Estimate" included as part of Appendix C
to the DCE. There are specific costs for Building Layups in Period la, Period 1b, and
Period 2a.
PSD-90 PSDAR. § 2.1.2, pyg 12, fourth paragraph: This discusses the reasons for security. The
first is to safeguard fuel and the associated cost would reasonably be considered spent
fuel management. The second reason is to prevent unauthorized access. The PSDAR or
other documents should describe the allocation of security costs and the basis for this
allocation among license termination, spent fuel management and site restoration.
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While the specific paragraph of the PSDAR referenced is only related to the dormancy
period, the question of how security cost is allocated would apply to all periods of the
decommissioning. The requested discussion should be provided for all periods of
decommissioning.
Response - Details in the form of a Staffing Curve (Figure 3.1, including Security) are
provided in the detailed DCE. In addition, Security costs, by Period, are detailed in the
Table C, "SAFSTOR Alternative Decommissioning Cost Estimate" included as part of
Appendix C to the DCE. The allocation of security costs between spent fuel
management and other activities will likely be the subject of litigation when we seek
recovery of spent fuel management costs from DOE and, as such, will eventually be
determined through that litigation.
PSD-91 PSDAR, § 2.1.5, pg. 15, first paragraph: This states that subject to the development of
site restoration standards pursuant to the Settlement Agreement, it is being assumed
that structures will be removed to three feet below grade. Description of any
allowance in the cost estimate for standards that require some greater level of removal
should be provided. If no allowance is provided, this should be identified along with a
discussion as to why this is reasonable. Also, if no allowance is included there should be
a discussion of how the added costs will be provided for if more stringent criteria are
ultimately developed. Finally, there should be a description of how development of
more stringent criteria would affect the funding plan/analysis.
Response - This comment is addressed in the response to PSD-78 (above). Details on
the assumptions used for site restoration are provided in the detailed DCE.
Additionally, site restoration standards, costs and funding following license termination
is not a subject that the NRC's regulations require to be specifically addressed in the
PSDAR.
PSD-92 PSDAR, § 2.1.5, pg. 15, last paragraph: This paragraph indicates that intact removal of
the reactor vessel may not be a viable option. If there is reason to believe that intact
removal may be a viable option, provide a discussion of the rationale for such
possibility. If the cost estimate is based on segmentation, the PSDAR should clearly
state that the estimate and schedule are based on segmentation. If the basis of the
cost estimate is other than segmentation, the PSDAR should identify the reactor vessel
removal assumption on which the cost estimate is based.
Response - Details on the assumptions used for estimating the removal and disposal of
the reactor vessel are provided in Section 3.4.2 of the DCE. The DCE assumes the
reactor vessel will be segmented.
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PSD-93

PSDAR. § 2.2.3, pg. 16, first paragraph: This paragraph states that radioactive decay
during the SAFSTOR period will significantly reduce the quantity of contamination and
radioactivity that must be disposed of during decommissioning. As noted in comments
on the SAS (e.g., PSD - 57 & PSD - 59), there appears to be no reduction in waste
volume based on decay during SAFSTOR. While decay would reduce the number of
curies to be removed and in that sense decrease the quantity of radioactivity removed,
the discussion should be clarified to note that waste volumes are not decreased. The
discussion should also include some quantitative description of what is meant by
"significantly" reduce.
Response - Details on the assumptions used for estimating the types and volumes of
waste (radioactive and non-radioactive) are provided in Section 5.0 of the DCE.

PSD-94

PSDAR. § 2.2.4, pg. 16: The discussion should be clarified to identify that the estimated
cost of radioactive waste disposal is based on disposal of all low-level waste at the WCS
facility in Texas. If this is not the basis of the estimated costs, the basis for the cost
estimate should be clearly stated along with explaining the rationale for basing the cost
on disposal of some or all of the radioactive waste at a different site.
Response - Details on the assumptions used for estimating the transportation/disposal
of waste (radioactive) are provided in Section 5.0 of the DCE with assumes radioactive
waste is being shipped to Waste Control Specialists (WCS) in Texas.

PSD-95

PSDAR, § 2.2.4, pg. 16: Assuming that the current cost estimate is based on disposal of
waste at the WCS facility, a comparison of waste disposal costs in the 2012 VY estimate
and the current estimate is confusing. In the 2012 estimate, it was assumed that a large
fraction of the low-level waste was sent to an off-site processing facility with the
remainder being sent to Envirocare for burial. The total cost of waste processing and
burial for a total of about 669,000 cubic feet of waste was a little over $60 million
dollars. However, in the current estimate it appears no waste is sent to a processor and
all waste is sent for burial at WCS, with higher disposal cost than Envirocare, but the
total waste burial cost is only about $45 million for a total volume of about 666,000
cubic feet. It is unclear how shifting from the lower cost off-site processing and
Envirocare assumption to the WCS assumption results in substantially lower cost.
Further, the average cost per cubic foot for disposing of waste through a processor in
the 2012 estimate is about $66 per cubic foot. Calculating the average cost of waste
disposal at WCS in the current estimate, the cost is about $67 per cubic foot. It is
unclear how the per cubic foot cost for disposal at WCS could be comparable to the
2012 cost for off-site processing which was cheaper than even disposal at Envirocare.
In 2012, the rate for disposal at WCS was about $150 per cubic foot. Using that rate the
total waste burial cost would be about $99 million rather than about $45 million. The
rates assumed for disposal of low-level waste and the basis for these rates should be
specified.
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Response - Details on the assumptions used for estimating the transportation/disposal
of waste (radioactive) are provided in Section 5.0 of the DCE with assumes radioactive
waste is being shipped to WCS in Texas. In addition, waste disposal costs, by Period, are
detailed in the Table C, "SAFSTOR Alternative Decommissioning Cost Estimate"
included as part of Appendix C to the DCE.
PSD-96

PSDAR, § 2.2.7, pg. 17, second paragraph: If this discussion is limited to remediation of
tritium in ground water, that limitation should be clearly stated. If the discussion
applies to more than groundwater, the basis for assuming that remediation or removal
of structural materials or soil containing tritium will not be required even if the levels
are less than those required by the NRC for license termination should be provided.
The Yankee Rowe plant processed or removed all material with detectable tritium. Any
discussion of why remediation will not be required or will be limited should include an
explanation as to why the criteria for the VY site are expected to be less restrictive than
the criteria for the Yankee Rowe site.
Response - The statements made in Section 2.2.7 of the PSDAR are specific to tritium
in groundwater and any standards beyond those imposed by NRC for License
Termination have not been assumed in the DCE or decommissioning assumptions for
this media.

PSD-97

PSDAR, § 5.0, pg. 21: Entergy states that "ENVY has concluded that the environmental
impacts associated with planned VYNPS site-specific decommissioning activities" are
bounded by previous environmental impact statements (PSDAR at p.21). Entergy
should recognize that the NRC, not Entergy, is the entity legally responsible for
compliance with the National Environmental Policy Act.
Response - Regulatory Guide 1.185, "Standard Format and Content for Post-Shutdown
Decommissioning Activities Report," Section 4., "Environmental Impacts," clearly
states, "Under 10 CFR 50.82(a)(4)(i), a licensee's PSDAR must include the reasons for
concluding that the environmental impacts associated with site-specific
decommissioning activities will be bounded by previously issued environmental impact
statements." Section 5 of the PSDAR goes through a systematic summary of why that
statement can be made.

PSD-98

PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS never took into
account the fact that, for this particular nuclear power plant, an operating elementary
school is located just 1500 feet from the reactor building.
Response - PSDAR Sections 5.1.8, Radiological, and 5.1.9, Radiological Accidents, both
address dose to the public for decommissioning activities which address any concern
for individuals/buildings outside of the plant boundary via compliance with 10 CFR Part
20 and Part 50.
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PSD-99

PSDAR, § 5.0. pg. 21: Entergy should acknowledge that the GElS never took into
account the fact that, for this particular nuclear power plant, recreational activities
take place on the Connecticut River bordering the plant, as was the case when the
plant was being constructed and was operating.
Response - PSDAR Sections 5.1.8, Radiological, and 5.1.9, Radiological Accidents, both
address dose to the public for decommissioning activities which address any concern
for individuals/buildings outside of the plant boundary via compliance with 10 CFR Part
20 and Part 50.

PSD-100 PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS never took into
account the fact that, for this particular nuclear power plant, in addition to what
Entergy identifies as currently endangered and threatened species, over the next 60
years it is likely the list of endangered and threatened species will increase due to
human activity, climate change and other factors.
Response - PSDAR Section 5.1.7, Threatened and Endangered Species, acknowledges
that "....VYNPS has procedural administrative controls in place which require that
significant project activities undergo an environmental review prior to the activity
occurring to ensure that impacts are minimized through implementation of best
management practices (BMPs). Federal and state regulations pertaining to listed
species will also remain in effect, which will further ensure that impacts to listed
species and their habitats are minimized." This statement confirms VY's long term
compliance with state and federal regulations regarding Threatened and Endangered
Species.
PSD-101 PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS never took into
account the fact that, for this particular nuclear power plant, there is known and
unknown contamination from previously identified tritium leaks and the effect of any
delay during the SAFSTOR period in addressing such leaks (such as migration that
increases the area that is contaminated).
Response - PSDAR Section 2.2.7 describes VY's participation in the NEI Groundwater
Protection Initiative (GPI). In addition, there is a vast amount of historical information
that have been collected (and shared with the State of VT through split samples and
information exchange) regarding tritium levels through the extensive monitoring well
network. No additional information is necessary in Section 5.0 regarding tritium
contamination and the GElS.
PSD-102 PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS never took into
account the fact that, for this particular nuclear power plant, there are unique
environmental and economic impacts related to the length of any SAFSTOR period, and
numerous reasonable alternatives (each with unique environmental and economic
impacts) to the SAFSTOR period that Entergy has elected.
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Response -This comment is addressed in Section 5.2, "Environmental Impacts of
License Termination" recognizing that the completion of decommissioning can extend
to 2072.
PSD-103 PSDAR, § 5.0, pg. 21: Entergy should acknowledge that the GElS never took into
account the fact that, for this particular nuclear power plant, there are negative
economic impacts to the surrounding area resulting from Entergy's decision to use the
maximum SAFSTOR period rather than a shorter SAFSTOR. Regulations implementing
the National Environmental Policy Act (such as 40 CFR § 1508.8) require the NRC to
analyze the economic impacts of major federal actions significantly affecting the
environment. Neither the NRC nor Entergy has ever done such an analysis, which
would require, among other things, accounting for the economic costs of leaving the
plant dormant, taking up space that could otherwise be used productively, as well as 60
years of downward pressure on property values and area development due to
hesitancy to invest in an area that is slated for a major industrial deconstruction project
(with attending noise, aesthetic, and other concerns). Entergy should acknowledge that
this analysis is required by federal law.
Response - The Socioeconomic impact of the plant closure is discussed in Section
5.1.12 of the PSDAR and reference Section 4.3.12 of the GElS as its basis. NRC review of
the PSDAR is not a major federal action since its purpose is to ensure planned
decommissioning activities are within the scope of previously licensed activities.
PSD-104 PSDAR. § 5.0, pg. 21: Entergy should acknowledge that the GElS never took into
account the fact that, for this particular nuclear power plant, because it is owned by a
merchant generator, unlike a regulated utility, Entergy cannot go back to ratepayers if
it has underestimated the costs of decommissioning, spent fuel management, or site
restoration.
Response- The NRC guidance document, NUREG 1.185 provides no differentiation
between whether a plant is in a regulated or non-regulated operating environment.
The current NDT is not underfunded in accordance with NRC financial regulations and
this issue therefore does not require any changes to the PSDAR. As required by 10 CFR
50.82(a)(8)(vi), financial status reports submitted annually pursuant to 10 CFR
50.82(a)(8)(v) are required to include additional financial assurance if required to cover
the estimated cost of completion.
PSD-105 PSDAR, § 5.0, •g.21: Entergy should acknowledge that its decommissioning plan raises
numerous environmental, safety, and other impacts related to spent fuel storage that
are not addressed by the GElS, and Entergy should analyze all of those impacts. For
example, the GElS did not analyze any environmental, safety, or other impacts related
to spent fuel storage, but rather explicitly relied on the NRC's Waste Confidence
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Decision-a decision that has since been vacated by the U.S. Court of Appeals for the
District of Columbia Circuit in New York v. NRC /.
Response - NUREG-2157, "Generic Environmental Impact Statement for Continued
Storage of Spent Nuclear Fuel" referenced in the PSDAR is the source document for
addressing this issue.
PSD-106 PSDAR, § 5.0, pg. 21: If, for purposes of analyzing the environmental and other impacts
of spent fuel storage, Entergy is relying not on the GElS, but on the NRC's recently
issued Continued Storage Rule, Entergy should explicitly state that it is doing so and
should also note in the PSDAR that this Rule is the subject of a current court proceeding
(New York v. NRC II).
Response - NUREG-2157, "Generic Environmental Impact Statement for Continued
Storage of Spent Nuclear Fuel" referenced in the PSDAR is the source document for
addressing this issue.
PSD-107 PSDAR. § 5.0, pi. 21: The NRC's Continued Storage Rule recognizes that spent fuel may
be stored indefinitely at each reactor site and assumes that, in that scenario, each
reactor operator will use a Dry Fuel Transfer Station to move spent fuel into new dry
casks every 100 years. Entergy should explain how it would address the contingency of
indefinite onsite storage, including all safety and environmental concerns regarding
such a transfer and identification of the funding source for: (a) the construction of a
Dry Fuel Transfer Station; (b) the purchase of 58 new casks and all other labor and
material costs for transferring the fuel every 100 years; and (c) the costs of maintaining
security at the site indefinitely.
Response - The assumption that is used in both the PSDAR and the DCE is that the DOE
will commence the removal of the spent fuel from Vermont Yankee in 2026 and be
complete in 2052. This is referenced in a Section 2.1.2 of the PSDAR. Any significant
changes to the assumptions in the PSDAR and DCE, if and when required, will be
reflected in the annual updates required by 10 CFR 50.82(a)(8)(v) and/or pursuant to
10 CFR 50.82(a)(7).
PSD-108 PSDAR, § 5.1. pg. 21: Entergy should delete the assertion that because "VYNPS is
smaller than the reference boiling water reactor used in the GElS ... [it] is therefore
bounded by those assessments." The size of a plant is not the exclusive factor for
determining its potential environmental and other impacts during decommissioning.
Response - This statement does not infer that the fact VYNPS is smaller than the
reference boiling water reactor is the exclusive factor for determining environmental
and other potential impacts. Section 5 of the PSDAR goes through a systematic
summary of why each statement can be made.
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PSD-109 PSDAR, § 5.1.3 & Reference List (Section 6.0), pg. 23: Reference 9 refers to an NPDES
permit that has been superseded. Entergy should cite the current (October 2014)
NPDES permit.
Response - This comment has been resolved in the final revision of the PSDAR issued
on December 19th, 2014.
PSD-110 PSDAR, § 5.1.17, pg. 32: This section provides low-level waste volumes by Class. There
should be some discussion, here or elsewhere in the PSDAR or supporting documents,
describing how the plant equipment and material inventories were developed and how
these inventories were then used to generate the waste volumes. This discussion
should include identification of assumptions such as packing efficiencies and waste
packaging weight limitations that were utilized in calculating the burial volume for lowlevel waste.
Response - Details on the assumptions and quantities used for estimating the types and
volumes of LLRW (Class A, B, and C) waste are provided in Section 5.0 of the DCE.
PSD-111 PSDAR § 5.1.9, pg. 28: Does the NRC generic offsite radiological consequences analysis
discussed in this section make any assumptions on the population likely to receive a
radiological dose from any of its scenarios? Such assumptions should be identified, and
the section should state whether the assumptions include the existence of an
elementary school in close proximity to the site, as is the case with the VY site. Any
change in the offsite radiological analysis due to the close proximity of a school to the
VY and accompanying change to the generic offsite radiological analysis should be
noted. For example, is the breathing rate for elementary school children different than
the generic breathing rate used in the NRC generic analysis? Would any such
differences warrant maintaining the EPZ for a period beyond that normally proscribed
by the risk reduction for the zirconium fire event?
Response - PSDAR Sections 5.1.8, Radiological, and 5.1.9, Radiological Accidents, both
address dose to the public for decommissioning activities which address any concern
for individuals/buildings outside of the plant boundary and compliance with 10 CFR
Part 20 and Part 50.
PSD-112 PSDAR, § 5.1.17, pg. 32: The total disposal volume for Class A, B and C waste is
identified as 666,399 cubic feet. However, in the actual cost estimate Maximum
SAFSTOR Decommissioning Cost Estimate - DRAFT), on the last page shows a total of
666,336 cubic feet. Though close, this difference should be reconciled.
Response - This comment has been resolved in the final revision of the PSDAR issued
on December 19th, 2014.
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VDH-2

PSDAR Section 5.1.3 & Reference List (Section 6.0): Reference 9 refers to an NPDES
permit that has been superseded. Please cite current (October 2014) NPDES permit.
Response - This comment has been resolved in the final revision of the PSDAR issued
on December 19th, 2014.

VDH-3

Follow-up to Comment VDH-2: It may be preferable to cite both the 2006 & the 2014
permits.
Response - This comment was taken into consideration and since the previous (2006)
permit was not referenced in the PSDAR it was not included as a reference.

VDH-6

Explicitly acknowledge that it will comply with all parts of the VDH Radiological Health
Rule until the NRC license is terminated and include an express provision in the PSDAR
for coordinating the above processes with VDH during post-closure activities.
Response - Paragraph 4 of the Settlement Agreement which is included as Attachment
2 to the PSDAR states, "Entergy shall conduct all activities in Vermont, including at the
VT Station site, in accordancewith federal and state laws, including VDH's Radiological
Health Rule."

VDH-10 Entergy should address in future planning and in the PSDAR whether the radiologically
controlled area boundaries during decontamination and dismantling should be
expanded.
Response - The radiologically controlled area boundaries assumed in the development
of the PSDAR and the DCE are stated in each document and are based upon the
Radiological Historical Site Assessment (HSA) information assembled as part of the
decommissioning planning process.
VDH-17 Comply with the NEI Groundwater Protection Initiative at the VY facility until NRC
license termination. This is especially so since radioactive materials will remain in
storage for decades before decontamination and dismantling.
Response - Section 2.2.7, "Groundwater Protection and Radiological Decommissioning
Records Program" of the PSDAR describes the groundwater protection program
currently in place at VYNPS and its compliance with the NEI Groundwater Protection
Initiative (NEI 07-07).
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VDH-19 Describe how many of the different types of radioactive waste shipments are likely and
how frequently they will occur, for example by shipments per month.
Response- Details on the assumptions used for estimating the transportation/disposal
of waste (radioactive) are provided in Section 5.0 of the DCE. In addition, waste
disposal quantities, by Period, are detailed in the Table C, "SAFSTOR Alternative
Decommissioning Cost Estimate" included as part of Appendix C to the DCE.
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MASTER DECOMMISSIONING TRUST AGREEMENT
MASTER DECOMMISSIONING TRUST AGREEMENT made as of this 31st day of
July 2002, by and between ENTERGY NUCLEAR VERMONT YANKEE, LLC, a Delaware
limited liability company (the "Company"), and MELLON BANK, N.A., as Trustee (the
"Trustee"), a national banking association having trust powers.
WHEREAS, the Station is a nuclear fueled electric generating station which will require
Decommissioning at the end of its useful life;
WHEREAS, pursuant to the requirements of the NRC, the owner of the Station is
required to create and maintain a source of funding to provide for the costs associated with the.
Decommissioning of the Station;
WHEREAS, the Company is party to a Purchase and Sale Agreement (the "Purchase and
Sale Agreement"), dated as of August 15, 2001, as amended from time to time, by and among
Vermont Yankee Nuclear Power Corporation, a Vermont corporation ("VYNP'"), the
Company, and Entergy Corporation, a Delaware corporation, pursuant to which VYNPC is
transferring to the Company all or substantially all of the assets and certain of the liabilities
constituting the Station;.
WHEREAS, among those assets ahnd liabilities being transferred to the Company
pursuant to the Purchase and Sale Agreement, are (i) all of those assets comprising the trust
funds maintained by VYNPC with respect to Decommissioning of the Station pursuant to the
Indenture of Trust, dated as of March 11, 1988, as amended, between VYNPC and The Bank of
New York, as successor trustee (the "VYNPC Trust Funds"), and (ii) all of the liabilities of
VYNPC in respect of: (a) the Decommissioning of the Station and the Site following permanent
cessation of operations, (b) the management, storage, transportation and disposal of spent nuclear
fuel generated at the Station (other than as specified in the Purchase and Sale Agreement), and
(c) any other post-operative disposition of the Station or any other of the assets being purchased
by the Company;
WHEREAS, pursuant to Section 468A of the Internal Revenue Code of 1986, as
amended, (the "Code") certain federal income tax benefits are available to the Company as a
result of creating and making contributions to certain nuclear decommissioning reserve funds;
WHEREAS, the Company, in order to comply with the requirements of the NRC, and in
order to be in a position to take advantage of the federal income tax benefits available under the
aforementioned Section 468A, wishes to establish the Qualified Fund and the Nonqualified Fund
to hold amounts in trust for the future Decommissioning of the Station;
WHEREAS, the Company wishes to establish a master trust (the "Master Trust") for the
retention and investment of the assets of the Qualified Fund and Nonqualified Fund for the
Station, wherein each of the Funds shall constitute a separate trust under the Master Trust; and
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WHEREAS, Mellon Bank, N.A. is willing to serve as Trustee under the Master Trust on
the terms and conditions herein set forth.
NOW, THEREFORE, in consideration of the mutual promises herein contained and other
good and valuable consideration, receipt and sufficiency of which is hereby acknowledged, the
Trustee hereby agrees to accept, from and after the date first above written, Contributions to the
Master Trust delivered to it from time to time by or on behalf of the Company;
TO HAVE AND TO HOLD such assets;
TO INVEST AND REINVEST the same as provided herein;
IN TRUST NEVERTHELESS, for the uses and purposes and upon the terms and
conditions, as hereinafter set forth; and
TO PAY OR DISTRIBUTE from the Master Trust as provided herein.
ARTICLE I.
DEFINITIONS
1.01 Definitions. As used in this Master Decommissioning Trust Agreement, the
following terms shall have the following meanings:
(a)

"Administrative Expenses" has the meaning given in Section 4.02.

(b)
"Agreement" means this Master Decommissioning Trust Agreement as the
same may be amended, modified, or supplemented from time to time.
(c)
"Applicable Law" means all applicable laws, statutes, treaties, rules,
codes, ordinances, Regulations, certificates, orders, interpretations, licenses and permits of any
Governmental Authority and judgments, decrees, injunctions, writs, orders or like action of any
court, arbitrator or other judicial or quasi-judicial tribunal of competent jurisdiction (including
those pertaining to health, safety, the environment or otherwise).
(d)
"Applicable Tax Law" means Section 468A of the Code (or any
comparable subsequent provision of the Code) and the Regulations thereunder, and any other
provision of the Code relating to the federal taxation of the Funds or credits or deductions based
on Contributions.
(e)

"Authorized Representatives" has the meaning given in Section 2.07.

(f)
"Business Day" means any day other than Saturday, Sunday and any day
which is a legal holiday or a day on which banking institutions in the Commonwealth of
Pennsylvania are authorized or required by Applicable Law or other action of Governmental
Authority to close.
(g)

"Code" has the meaning given in the recitals of this Agreement.
2
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(h)

"Company" has the meaning given in the preamble of this Agreement.

(i)
"Contribution" means any contribution, cash or otherwise, made to the
Trustee for deposit in one or more of the Funds and in such subaccounts thereunder as provided
in this Agreement. No contribution that consists of real property shall be permitted.
(j)
"Decommissioning" means the removal of the Station friom service and
disposal of its components in accordance with Applicable Law. This process shall include, but
not be limited to, (i) pre-shutdown activities related to the removal and disposal of the Station
including studies, planning, licensing, regulatory filings and non-DOE spent fuel storage,
(ii) work done to prepare and carry out DECON, ENTOMB or SAFSTOR (as defined by the
NRC) of the Station and the Site, whichever is applicable, (iii) the removal of radioactively
contaminated and radioactively uncontaminated portions of the Station and disposing of the same
at the end of the operating life of the Station, (iv) work done to the Site and the Station's
associated equi pment and facilities and to other areas, whether or not such areas are contiguous
to the Site and equipment and facilities, in order to decontaminate such Site and such areas, and
(v) work done 6 y or on behalf of the Company (or for which the Company is charged) to a
facility where any portion of the Station and its associated equipment and facilities are to be
disposed of in order to prepare and maintain such facility as a disposal site.
(k)
"Decommissioning Certificate" means a document properly completed
and executed by an Authorized Representative and substantially in the form of Exhibit B as it
I
may from time to time be amended.
(1)
"Decommissioning Costs" shall mean all costs and expenses relating or
allocable to, or incurred in connection with, Decommissioning, including, but not limited to, the
decontamination and/or removal of the equipment, structures and portions of the Station and the
Site provided, however, that if Applicable Law prohibits the foregoing or imposes requirements
that are more costly to implement than their removal, the term "Decommissioning Costs" shall
mean all costs and expenses relating or allocable to, or incurred in connection with, the
requirements imposed by Applicable Law at the end of the Station's operating life.
(in)

"Docket 6545 Decommissioning Activities" has the meaning given in

(n)

"Excess Funds" shall have the meaning given in Exhibit D.

(o)

"Exemption" has the meaning given in Section 8.03(b).

Exhibit D.

(p)
successor thereto.
(q)

"FERC" means the Federal Energy Regulatory Commission or any
"Funds" means the Qualified Fund and the Nonqualified Fund,

collectively.
(r)
"Governmental Authority" means any federal, state, county, municipal,
foreign, international, regional or other governmental authority, agency, board, body,
instrumentality or court, including, without limitation, the NRC and the FERC.
3
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(s)

"Investment Account" has the meaning given in Section 8.01.

(t)
"Investment-Grade Securities" means "investment-grade" securities,
including, without limitation, investment-grade bonds and preferred stocks, which are those rated
at least "BBB" or equivalent by a national rating service, but shall not included (i) speculative
issues of common stocks, including without limitation "bulletin board" stocks listed on the
NASDAQ exchange, "pink sheet" stocks, and stocks not traded on major exchanges, and (ii)
high yield or "junk" bonds.
(u)

"Investment Manager" has the meaning given in Section 8.01.

(v)

"Master Trust" has the meaning given in the recitals of this Agreement.

(w)
"Nonqualified Fund" means a trust fund that does not constitute the
Qualified Fund 6stablished under, and in accordance with, Section 2.02(b) or such other
Nonqualified FRnds as the Company shall establish from time to time in accordance with Section
2.05. A Nonqualified Fund shall have such subaccounts as the Company may specify.
(x)
"NRC" means the Nuclear Regulatory Commission, the agency
established in Title II of the Energy Reorganization Act of 1974, as amended, comprising the
members of the Commission and all offices, employees and representatives authorized to act in
any case or matter, or any successor agengy.
(y)
(z)

"NRR Director" has the meaning given in Section 4.05.
"Nuclear Safety Director" has the meaning given in Section 4.05.

(aa)
"Order" shall mean any order relating to Decommissioning issued by a
Governmental Authority and applicable to the Station.
(bb)

"Purchase and Sale Agreement" has the meaning given the recitals of this

Agreement.
(cc)
"Qualified Fund" means the trust fund established under, and in
accordance with, Section 2.02(b) for purposes of Section 468A of the Code, which is designated
as such in the records of the Trustee. The Qualified Fund shall have such subaccounts as the
Company may specify. Contributions, if any, made to the Qualified Fund in any year shall not
exceed the amount permitted to be made to such Fund with respect to the year in question in
order for the Company to be allowed to take the deductionafforded by Section 468A of the
Code.
(dd)
"Regulation" means any requirement having the force of law which is
binding on the Company.
(ee)
(fi)
Vernon, Vermont.

"Service" means the Internal Revenue Service or any successor thereto.
"Site" means the land upon which the Station is situated, located in
4
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(gg)

"Site Restoration Costs" shall have the meaning given in Exhibit D.

(hh)

"Spent Fuel Costs" has the meaning given in Exhibit D.

(ii)

"Sponsors" shall have the meaning given in Exhibit E.

(0j) "Station" means the nuclear fueled electric generating station designated
as and known as Vermont Yankee Nuclear Power Station (NRC Operating License No. DPR-28)
at the Site together with those facilities, equipment, supplies, and improvements included in the
Acquired Assets (as such term is defined in the Purchase and Sale Agreement).
(kk) "Trustee" has the meaning given in the preamble of this Agreement or any
successor appointed pursuant to Section 6.01.
(11)

"VYNPC" has the meaning given in the recitals of this Agreement.
ARTICLE II.
MASTER TRUST PURPOSE, NAME AND FUNDS

2.01
Master Trust Purpose. The exclusive purpose of this Master Trust is to
accumulate and hold funds for the contemplated Decommissioning of the Station and to use such
funds, in the first instance, for expenses related to the Decommissioning of the Station as defined
by the NRC in its Regulations and issuances, and as provided in the licenses issued by the NRC
for the Station and any amendments thereto.
2.02

Establishment of Master Trust. By execution of this Agreement, the Company:

(a)
establishes the Master Trust for the retention and investment of the assets
of the Funds, which shall be effective on the date first above written;
(b)

establishes the Qualified Fund and the Nonqualified Fund for the Station;

(c)

appoints Mellon Bank, N.A. as Trustee of the Master Trust.

and

2.03 Acceptance of Appointment. Upon the terms and conditions herein set forth the
Trustee accepts the appointment as Trustee of this Master Trust. The Trustee declares that it will
hold all estate, right, title and interest it may acquire hereunder exclusively for the purposes set
forth in this Article II. The Trustee shall receive any Contributions deposited with it by the
Company in trust for the benefit of the Company and shall deposit such Contributions in one or
more of the Funds, and in such subaccounts thereunder, as provided in Section 2.05 and
otherwise as the Company shall specify. The Trustee shall hold, manage, invest and administer
such Contributions, together with earnings and appreciation thereon, in accordance with this
Agreement. In performing its duties under this Agreement, the Trustee shall exercise the same
care and diligence that it would devote to its own property in like circumstances. The Trustee,
Investment Manager or anyone else directing the investments made in this Master Trust shall
5
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adhere to a "Prudent Investor" standard as specified in 18 CFR 35.32(a)(3) of the Federal Energy
Regulatory Commission's regulations or any comparable Regulatibn.
2.04 Name of Master Trust. The Contributions received by the Trustee from the
Company together with the proceeds, reinvestments and appreciation thereof shall constitute the
"Entergy Nuclear Vermont Yankee Master Decommissioning Trust."
2.05

Division of Master Trust.

(a)
The Master Trust shall be divided by the Trustee into the Qualified Fund
and the Nonqualified Fund for the Station and into such other Nonqualified Funds as the
Company from time to time shall establish. Each Fund shail constitute a separate trust under the
Master Trust and shall be designated as relating to the Station. Each Fund may have subaccounts
as the Company from time to time shall specify.
(b)
The Trustee shall maintain such records as are necessary to reflect each
Fund and each subaccount thereunder separately on its books from each other Fund and
subaccount.
2.06 Designation of Funds. Upon (i) any Contribution to the Master Trust; or (ii) any
withdrawal from the Master Trust; or (iii) any transfer between the Funds or subaccounts
thereunder, the Company shall designate (in writing) in accordance with Articles III or IV of this
Agreement, as applicable, the Fund(s), and the subaccount(s) thereunder, which is to be credited
or debited for the amount of such Contribution, withdrawal or transfer, and the Trustee shall
credit or debit the Fund(s), and the subaccount(s) thereunder, in accordance with such
designation.
2.07 Duties of Authorized Representatives. The Company shall provide the Trustee
with a written statement setting forth the names and specimen signatures of those persons it
designates as "Authorized Representatives". The Company hereby empowers the Authorized
Representatives and their delegates to act for the Company in all respects hereunder. The
Authorized Representatives may act as a group or may designate one or more Authorized
Representative(s) or delegate(s) to perform the duties described in the foregoing sentence. The
Authorized Representatives shall provide the Trustee with a written statement setting forth the
name and specimen signature of any delegate of the Authorized Representatives. Until otherwise
notified in writing by the Company, the Trustee may rely upon any written notice, instruction,
direction, certificate or other communication believed by it to be genuine and to be signed or
certified by any one or more Authorized Representatives or their designated delegate(s) and the
.Trustee shall be under no duty to make any investigation or inquiry as to the truth or accuracy of
any statement contained therein.
2.08 No Authority to Conduct Business. The purpose of this Master Trust is limited
specifically to the matters set forth in Section 2.01, and there is no objective to carry on any
business unrelated to the Master Trust purpose set forth in Section 2.01, or to divide the gains
therefrom.
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2.09 No Transferability of Master Trust. The interest of the Company in the Master
Trust is neither transferable, whether voluntarily or involuntarily, by the Company nor subject to
the payment of the claims of creditors of the Company; provided, however, that any creditor of
the Company as to which a Decommissioning Certificate has been properly completed and
submitted to the Trustee may assert a claim directly against the Master Trust in an amount not to
exceed the amount specified in such Decommissioning Certificate; and provided, further, that all
or a portion of the interest of the Company in the Master Trust may be transferred to a purchaser
of all or substantially all of the assets of the Station that also assumes responsibility for
Decommissioning the Station.
2.10 Use of Qualified Fund. The assets of the Qualified Fund shall be used only as
authorized by Code Section 468A and the Regulations thereunder as amended from time to time.
ARTICLE 11.
CONTRIBUTIONS AND INCOME
3.01 Contributions. The Company may make such Contributions to any Fund from
time to time as it shall deem necessary or appropriate. The Trustee shall return Contributions to
the Company to the extent such Contributions are made by the Company and such Contribution
is stated in a written opinion of legal counsel to the Company, who may be an employee of the
Company, to be excessive in light of Applicable Law and Applicable Tax Law.
3.02 Allocation of Net Income. The Trustee may pool the assets among the Funds for
investment purposes in accordance with the written instructions of the Company, subject to the
limitations on investments contained in Exhibit A, and, upon so doing, shall treat each Fund so
pooled as having received or accrued a pro rata portion (based on the principal balances of the
Fund so pooled) of the net income of the Master Trust (including appreciation) related to such
pooled assets in any accounting period of the Master Trust. Without limiting the requirements of
Section 6.05, the Trustee shall maintain such separate records of each of the Funds and the
subaccounts thereunder as are necessary to reflect the assets thereof and the allocation of income
and losses among the Funds and subaccounts thereunder. The Trustee may rely upon the written
opinion of legal counsel of the Company, who may be an employee of the Company, with
respect to any question arising under this Section 3.02.
3.03 Subsequent Transfers. Upon receipt of a written directive of the Company signed
by one or more Authorized Representatives or their designated delegate(s) which sets forth an
amount to be transferred from one of the Funds or subaccounts thereunder and states that such
.amount should be transferred to one or more other Funds or subaccounts as specified, the Trustee
shall transfer such amount to the Fund(s) or subaccounts specified by the Company in the written
directive.

7
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ARTICLE IV.
DISTRIBUTIONS
4.01 Payment of Decommissioning Costs and Administrative Expenses. In addition to
payments otherwise authorized by this Agreement, the Trustee shall make payments out of the
Funds or any subaccounts thereunder upon being presented with a Decommissioning Certificate
by the Company that instruct the Trustee to disburse amounts in the Funds or any subaccounts
thereunder in a manner designated in such Decommissioning Certificate for purposes of paying
costs, liabilities and expenses of Decommissioning or, if so specified, administrative expenses
related to services authorized by the Company pursuant to Section 4.02. Once Decommissioning
is completed, the Trustee shall also disburse amounts in the Funds in a manner designated in any
Decommissioning Certificate for the purposes of paying costs, liabilities and expenses of Docket
6545 Decommnissioning Activities, Spent Fuel Costs and Site Restoration Costs (each to the
extent not inchlded in Decommissioning). If the assets of any Fund or subaccount thereof are
insufficient to permit the payment in full of amounts to be paid pursuant to a Decommissioning
Certificate, the Trustee shall have no liability with respect to such insufficiency and no
obligation to use its own funds to pay the same.
4.02 Administrative Expenses. In addition to the payment of administrative expenses
paid pursuant to Section 4.01, from time to time, the Trustee shall make payments of all
administrative expenses (including taxes,ireasonable out-of-pocket expenses, and the Trustee's
fees as specified in the agreement referred to in Section 4.03) (collectively, the "Administrative
Expenses") in connection with the operation of the Master Trust pursuant to this Agreement All
such Administrative Expenses and incidental expenses of the Master Trust shall be allocated
proportionately among the Funds (based on the fair market value of each Fund immediately prior
to any such payment) and within each Fund among the subaccounts in the proportion that the
balance in each subaccount bears to the aggregate balance of all subaccounts in such Fund;
provided, that income taxes shall be paid for each of the Funds in accordance with the income
tax actually imposed on each such Fund. The Trustee shall maintain such records as are
necessary to reflect the allocation of Administrative Expenses and incidental expenses among the
Funds in accordance with this Section 4.02. If the assets of any Fund or subaccount thereof are
insufficient to permit the payment in full of amounts payable under this Section 4.02, the Trustee
shall have no liability with respect to such insufficiency and no obligation to use its own funds to
pay the same.
4.03 Fees. The Trustee shall receive as exclusive compensation for its services such
amounts as may from time to time be agreed to by the Trustee and the Company.
4.04 Liquidation of Investments. At the direction of the Company or its Investment
Manager, the Trustee shall sell or liquidate such investments of the Funds as may be specified.
The proceeds of any such sale or liquidation shall be credited pro rata to the Fund or Funds and
within each Fund to the subaccount or subaccounts thereunder to which such investments were
credited prior to such sale or liquidation.
4.05

Notice to the NRC. Notwithstanding anything in this Agreement to the contrary,

no disbursements or payments shall be made by the Trustee,. other than Administrative Expenses
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in accordance with Section 4.02, until the Trustee has first given the NRC thirty (30) days' prior
written notice of payment; provided, however, that no disbursement or payment from this Master
Trust shall be made if the Trustee receives prior written notice of objection from the Director,
Office of Nuclear Reactor Regulation (the "NRR Director"). After the Company has first
authorized the Trustee to disburse funds from the Master Trust to pay Decommissioning-Costs in
accordance with 10 CFR 50. 8 2(aX8)(i) or other applicable.NRC Regulation, the Trustee will no
longer be obligated to notify the NRC for subsequent disbursements or payments in connection
with Decommissioning the Station.
4.06 Approval by State of Vermont Public Service Board. In the event the Company
shall request disbursements or payments from this Master Trust other than pursuant to Section
4.01 (Decommissioning costs including costs for decommissioning, spent fuel storage and site
restoration contemplated under Exhibit D pursuant to Section 5.01), Section 4.02 (Administrative
Expenses including Trustee fees and income taxes) or Section 5.02 (termination), then in such
other case the Cqmpany shall have received the approval for such disbursement or payment from
the State of Vermont Public Service Board (or its successor).
ARTICLE V.
TERMINATION
5.01 Termination of Funds and ýiaster Trust in General. Each Fund established
hereunder shall terminate only upon the earlier of (i) the date on which the Trustee receives
written notification from an Authorized Representative of the occurrence of both the
"Completion of Decommissioning" (as defined in Exhibit D) and the satisfaction of the other
requirements regarding the conditions precedent for the return of excess funds set forth in
Exhibit D; or (ii) twenty-one (21) years after the death of the last survivor of each person who
was an officer, director, member, or manager of the Company on the date of this Agreement and
each of their descendants born on or prior to that date. This Master Trust shall terminate upon
the termination of all of the Funds. Prior to its termination, this Master Trust shall be
irrevocable.
5.02 Distribution of Master Trust and Funds Upon Termination. Without limitation of
Section 3.01 of this Agreement, upon termination of this Master Trust or of the Funds with
respect to the Station, the Trustee shall liquidate the assets of the Master Trust or such Funds, as
the case may be, and distribute the Excess Funds (which shall not include funds necessary for
Spent Fuel Costs and Site Restoration Costs) held in such Funds (less all reasonable final
Administrative Expenses), unless otherwise determined, ordered or required by any
Governmental Authority, to VYNPC as provided in Exhibit D and for the benefit of the Sponsors
in pro rata shares in proportion to the stated ownership percentage of the Sponsors set forth on
Exhibit E. The term Excess Funds shall not include any amounts contributed by the Company
after the date of this Agreement pursuant to Section 3.01, or any amounts of net income in
respect of such amounts, all of which amounts shall be distributed to the Company upon
liquidation of the assets of the Master Trust or Funds. Further, upon termination of this Master
Trust or such Funds, the Trustee shall distribute all funds necessary for Spent Fuel Costs and Site
Restoration Costs to the Company. An Authorized Representative will provide the Trustee with
9
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one or more written notices regarding the timing and amount of distributions to be made
pursuant to this Section 5.02 and also of the satisfaction of the coriditions precedent regarding the
return of Excess Funds set forth in Exhibit D. The Trustee shall be permitted to rely
conclusively upon any written notification received from an Authorized Representative relating
to matters arising under Exhibit D or as to any determination, order or decision of Governmental
Authorities.
5.03 Assignment of Right to Receive Payment of Excess Funds. Notwithstanding
anything in this Agreement, including Section 5.02 or Exhibit D to the contrary, VYNPC and
each of the Sponsors shall each have the right to irrevocably transfer all of their respective right,
title and interest to receive Excess Funds under this Agreement. The party assigning its rights to
receive excess funds shall notify the Trustee in a writing signed by a duly authorized
representative of the assigning entity upon such assignment, using the form of assignment
attached hereto as Exhibit F. The Trustee may rely conclusively upon any notice of assignment
and such assignment shall be binding upon the Company, the Trustee, the assigning party and
each of their respective successors, assigns, personal representatives, executors and heirs. Upon
receipt of notice of an assignment, the Trustee shall thereafter deliver the excess funds, if any
and at the time otherwise distributable pursuant to Section 5.02, directly to the named assignee,
notwithstanding the provisions of Section 5.02 and Exhibit D.
ýRTICLE VI.
TRUSTEES
6.01

Designation and Qualification of Successor Trustee(s).

(a)
At any time during the term of this Master Trust, the Company shall have
the right to remove the Trustee (at the Company's sole discretion) acting hereunder and appoint
another qualified entity as a successor Trustee upon thirty (30) days' notice in writing to the
Trustee, or upon such shorter notice as may be acceptable to the Trustee. In the event that the
bank or trust company serving as Trustee or successor Trustee shall: (i) become insolvent or
admit in writing its insolvency; (ii) be unable or admit in writing its inability to pay its debts as
such debts mature; (iii) make a general assignment for the benefit of creditors; (iv) have an
involuntary petition in bankruptcy filed against it; (v) commence a case under or otherwise seek
to take advantage of any bankruptcy, reorganization, insolvency, readjustment of debt,
dissolution or liquidation law, statute, or proceeding; or (vi) resign, the Company shall appoint a
successor Trustee as soon as practicable. In the event of any such removal or resignation, the
,Trustee or successor Trustee shall have the right to have its accounts finalized as provided in
Section 6.05. Any successor to the Company, as provided herein, shall have the same right to
remove and to appoint any Trustee or successor Trustee.
(b)
Any successor Trustee shall be a bank or trust company incorporated and
doing business within the United States of America and having a combined capital and surplus of
at least Two Hundred Fifty Million Dollars ($250,000,000), if there be such an institution
willing, able and legally qualified to perform the duties of Trustee hereunder upon reasonable or
customary terms.
10
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(c)
Any successor Trustee shall qualify by a duly acknowledged acceptance of
this Master Trust, delivered to the Company. Upon acceptance of siich appointment by the
successor Trustee, the Trustee shall assign, transfer and pay over to such successor Trustee the
assets then constituting the Master Trust. Any successor Trustee shall have all the rights, powers,
duties and obligations herein granted to the original Trustee.
6.02 Exoneration from Bond. No bond or other security shall be exacted or required of
any Trustee or successor Trustee appointed pursuant to this Agreement.
6.03 Resignation. The Trustee or any successor Trustee hereof may resign and be
relieved as Trustee at any time without prior application to or approval by or order of any court
by a duly acknowledged instrument, which shall be delivered to the Company by the Trustee no
less than thirty (30) days prior to the effective date of the Trustee's resignation or upon such
shorter notice as may be acceptable to the Company. If for any reason the Company cannot or
does not act in die event of the resignation of the Trustee, the Trustee may apply to a court of
competent jurisdiction for the appointment of a successor Trustee and the cost of making such
application shall be an Administrative Expense.
6.04 Transactions with Third Parties. No person or organization dealing with the
Trustee hereunder shall be required to inquire into or to investigate its authority for entering into
any transaction or to see to the application of the proceeds of any such transaction.
6.05

Accounts and Reports.

(a)
The Trustee shall keep accurate and detailed accounts of all investments,
receipts and disbursements and other transactions hereunder with respect to each Fund and each
subaccount thereunder in accordance with specifications of the Company, and all accounts,
books and records relating thereto shall be open to inspection and audit at all reasonable times by
any person designated by the Company. Within twenty-five (25) days following the close of
each month, the Trustee shall provide a written report of the estimated market value of each
Fund and each subaccount thereunder, prepared on an accrual basis. Within thirty-five (35) days
following the close of each month, the Trustee shall file with the Company a final written report
setting forth all investments, receipts and disbursements and other transactions effected by it
during the month and containing an exact description of all cash and securities contributed,
purchased, sold or distributed and the cost or net proceeds of sale, and showing all cash, and
securities and other investments held at the end of such month and the cost and fair market value
of each item thereof as carried on the books of the Trustee. Such accounts and reports shall be
based on the accrual method of reporting net income and expenses and shall show the portion of
the assets applicable to each Fund and subaccount thereunder and shall also identify all
disbursements from each Fund and subaccount thereunder.
(b)
Upon the expiration of ninety (90) days from the date of filing such
written reports with the Company, the Trustee shall be forever released and discharged from all
liability or accountability to anyone with respect to all acts and transactions shown in such
written reports, except such acts or transactions as to which the Company shall take exception by
written notice to the Trustee within such ninety (90) day period; provided, however, that nothing
contained in this.Section 6.05(b) shall be deemed to relieve the Trustee of any liability imposed
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pursuant to Section 6.07. In the event that any exception taken by the Company cannot be
amicably adjusted, the Company may, within one (1) year of the date of such exception, file the
written report in a court having jurisdiction and upon the audit thereof any and all such
exceptions which may not have been amicably settled shall be heard and adjudicated. Any
exception not so filed within one (1) year shall be deemed waived and any liability of the Trustee
with respect thereto shall be deemed released.
(c)
All records and accounts maintained by the Trustee with respect to the
Master Trust and the Funds shall be preserved for such period as the Company shall specify and
in the absence of any instructions from the Company shall be preserved for a period of four (4)
years. Upon the expiration of any such required retention period, the Trustee shall have the right
to destroy such records and accounts after first notifying the Company in writing of its intention
and transferring to the Company any records and accounts requested by the Company.
6.06 lTax Returns and Other Reports. The Company, or the Trustee at the Company's
direction, shall lirepare and file all federal, state and local income or franchise tax returns and
other reports (including estimated tax returns and information returns) as may be required from
time to time with respect to the Qualified Fund, and the Trustee agrees to provide the Company
in a timely manner with any information which is necessary to such filings which is not in the
possession of the Company. The Trustee shall prepare and submit to the Company in a timely
manner all information requested by the Company regarding the Funds required to be included in
the Company's federal, state and local income tax returns or other reports (including tax returns
and information returns). The Trustee may employ independent certified public accountants or
other tax counsel to prepare or review such returns and reports and the reasonable cost thereof
shall be an Administrative Expense. The Trustee agrees to sign any tax returns or other reports
where required by law to do so or arising out of the Trustee's responsibilities hereunder, and to
remit from the Master Trust appropriate payments or deposits of federal, state and local income
or franchise taxes directly to the taxing agencies or authorized depositaries or to the Company, in
the event that the Company has directly paid such taxes. Any interest or penalty charges
assessed against the Master Trust pursuant to Chapters 67 or 68 of the Code or pursuant to any
similar state or local tax provisions, as a result of the Trustee's failure to comply with this
Section 6.06 shall be an Administrative Expense unless caused by the Trustee's negligence or
willful misconduct in which case such interest or penalty charges shall be borne by the Trustee
and not the Master Trust. The Trustee agrees to notify the Company in writing within ten (10)
days of the commencement of the audit of the Qualified Fund's federal, state or local tax returns,
and to participate with the Company on behalf of the Qualified Fund in such audits and related
inquiries. The Trustee further agrees to provide the Company with any additional information in
its possession regarding the Master Trust that may be requested by the Company to be furnished
in an audit of the Company's federal, state or local tax returns.
6.07

Liability.

(a)
The Trustee shall not be liable for any loss or injury resulting from its
actions or its performance of its duties hereunder or for its investment decisions in the absence of
its own willful misconduct or negligence. In no event shall the Trustee be liable (i) for acting in
accordance with instructions from an Authorized Representative or a duly designated delegate or
pursuant to a legal opinion of counsel to the Trustee or to the Company, or (ii) for special or
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consequential damages or (iii) for any losses resulting from the deposit or maintenance of securities or other property (in accordance with market practice, cuitom, or regulation) with any
recognized foreign or domestic clearing facility, book-entity system, centralized custodial
depository, or similar organization.
(b)
Notwithstanding anything contained in this Agreement to the contrary,
upon receipt of written notice from the Company (satisfactory in form to the Trustee) identifying
persons and entities as "disqualified persons" which may not engage in transactions with the
Master Trust because to do so would constitute "self-dealing" pursuant to Code
Section 468A(e)(5) or Code Section 4951 (or any applicable successor provisions), the Trustee
shall refrain from authorizing or carrying out the transactions with such "disqualified persons"
unless the decision to so refrain would require knowledge of facts not apparent on the face of
such transaction. In this latter case, the Trustee will so refrain only if it has knowledge of the
pertinent facts and shall be under no obligation to determine the facts. If the Trustee authorizes
or carries out any transaction in violation of the provisions of this clause (b), the Trustee (and not
the Master Trust or the Qualified Fund) shall be liable for any tax imposed on the Master Trust,
the Qualified Fund, or the Trustee pursuant to Code Section 4951 (or any applicable successor
provision) and for any loss or damage sustained by the Master Trust, the Qualified Fund, or the
Company. Otherwise, the Trustee shall not be liable for any such tax or loss.
(c)
The Company shall indemnify the Trustee and hold it harmless against
any and all claims, losses, liabilities, excise taxes, damages or reasonable expenses (including
attorneys' fees and expenses) arising from or in connection with this Agreement or the
performance of its duties hereunder, together with any income taxes imposed on the Trustee as a
result of any indemnity paid by it hereunder, provided, however, that nothing contained herein
shall require that the Trustee be indemnified for any liability imposed pursuant to clauses (a) or
(b) of this Section 6.07. Nothing contained herein shall limit or in any way impair the right of
the Trustee to indemnification under any other provision of this Agreement.
(d)
The Company understands that when and if the Trustee delivers property
against payment, it may deliver such property prior to receiving final payment and that, as a
matter of bookkeeping convenience, the Trustee may credit one or more of the Funds with
anticipated proceeds of sale prior to actual receipt of final payment. The risks of non-receipt of
payment shall be the Company's and the Trustee shall have no liability therefore.
(e)
All credits to the Funds of the proceeds of sales and redemptions of
property and of anticipated income from property shall be conditional upon receipt by the
Trustee of final payment and may be reversed to the extent final payment is not received. In the
event that the Trustee in its discretion advances funds to the Master Trust to facilitate the
settlement of any transaction, the Master Trust shall, immediately upon demand, reimburse the
Trustee for such amounts plus any interest thereon, and to secure such obligations as well as any
other obligations of the Master Trust hereunder, the Company, to the extent permitted by
Applicable Law, hereby grants a continuing security interest in and pledges to the Trustee the
property in the Funds and any funds so credited.
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(f)
The provisions of this Section 6.07 and the right of the Trustee to claim
the benefit thereof shall survive any termination of this Agreement and any resignation or
removal of the Trustee.
ARTICLE VII.
TRUSTEE'S GENERAL POWERS
The Trustee shall have, with respect to the Master Trust, the following powers, all of
which powers are fiduciary powers to be exercised in a fiduciary capacity and in the best
interests of this Master Trust and the purposes hereof, namely:
7.01 Registration of Securities. To hold any stocks, bonds, securities, and/or other
property in the name of a nominee, in a street name, or by other title-holding device, without
indication of trist and generally to exercise the powers of an owner, including, without
limitation, the Oower to vote in accordance with instructions provided by the Company, with
respect to any such property whether so held or held in its own name, as Trustee.
7.02 Borrowing. To borrow money in such amounts and upon such terms as the
Company may authorize in writing as necessary to carry out the purposes of this Master Trust,
and to pledge any securities or other property for the repayment of any such loan as the
Company may direct.
7.03 Retention and Removal of Professional and Employee Services. To employ such
attorneys, accountants, custodians, engineers, contractors, clerks and agents as may be
reasonably necessary to carry out the purposes of this Master Trust. The reasonable cost of any
such employment shall be an Administrative Expense.
7.04 Delegation of Ministerial Powers. To delegate to other persons such ministerial
powers and duties as the Trustee may deem to be advisable.
7.05 Powers of Trustee to Continue Until Final Distribution. To exercise any of such
powers after the date on which the principal and income of the Funds under the Master Trust
shall have become distributable and until such time as the entire principal of, and income from,
the Master Trust shall have been actually distributed by the Trustee. It is intended thatdistribution of the assets of one or more of the Funds under the Master Trust will occur as soon
as possible after termination of the Master Trust or any Fund.
7.06 Discretion in Exercise of Powers. To do any and all other acts which the Trustee
.shall deem proper to effectuate the powers specifically conferred upon it by this Agreement,
provided, however, that the Trustee may not do any act or participate in any transaction which
would:
(a)

Contravene any provision of this Agreement; or

(b)
Violate the terms and conditions of any instructions provided in a written
statement of the Company.
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7.07 Deposit of Funds. To deposit funds in interest bearing account deposits
maintained by or savings certificates issued by the Trustee in its separate corporate capacity, or
in any other banking institution affiliated with the Trustee; provided, however, that, the assets of
the Qualified Fund may only be so deposited if the requirements of Applicable Tax Law are met.
7.08 Loaning of Securities. To loan securities to brokers or dealers or other borrowers
under such terms and conditions as the Company authorizes pursuant to a separate agreement.
7.09 Retention of Uninvested Cash. To hold uninvested cash awaiting investment and
such additional cash balances as it shall deem reasonable or necessary, without incurring any
liability for the payment of interest thereon.
ARTICLE VIII.
INVESTMENTS
8.01
General Investment Powers. The Company may appoint one or more investment
managers, which may include the Trustee, but shall not include the Company, to direct the
investment of all or part of the Master Trust and, as to the Qualified Fund, in accordance with the
limitations set forth in Applicable Tax Law; provided, however, that such investments are in
conformance with the permitted investments as set forth in Exhibit A. (Each such investment
manager is referred to herein as an "Investment Manager" and collectively as "Investment
Managers.") The Company shall also have the right to remove such Investment Manager(s).
Whenever such appointment is made, the Company shall provide written notice of such
appointment to the Trustee, shall specify the portion of the Master Trust with respect to which
the Investment Manager has been designated, and shall instruct the Trustee to segregate into
specified accounts those assets designated for management by each Investment Manager (each
such account is referred to herein as an "Investment Account"). To the extent that assets are
segregated into an Investment Account, the Trustee shall be released and relieved of all
investment duties, responsibilities and liabilities customarily or statutorily incident to a trustee
with respect to the assets in each such Investment Account, and as to such Investment Account
the Trustee shall act as custodian. The Company shall cause the Investment Manager to certify in
writing to the Trustee the identity of the person or persons authorized to give instructions or
directions to the Trustee on behalf of such Investment Manager and to provide specimen
signatures of such persons. The Trustee may continue to rely upon and comply with all such
certifications unless and until otherwise notified in writing by the Company or an Investment
Manager, as the case may be. Notwithstanding anything else in this Agreement to the contrary,
including, without limitation, any specific or general power granted to the Trustee and to the
.Investment Managers, including the power to invest in real property, no portion of the Funds
shall be invested in real estate. For this purpose "real estate" includes, but is not limited to, real
property, leaseholds or mineral interests.
8.02

Direction by Investment Manager(s).

(a)
An Investment Manager designated by the Company to manage an
Investment Account shall have authority to manage and to direct the acquisition and disposition
of the assets of the Master Trust, or a portion thereof, as the case may be, and the Trustee shall
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exercise the powers set forth in Article VIII only when, if, and in the manner directed by the
Company in writing, and shall not be under any obligation to invest or otherwise manage any
assets in the Investment Account. An Investment Manager shall have the power and authority,
exercisable in its sole discretion at any time, and from time to time, to issue and place orders for
the purchase or sale of portfolio securities directly with qualified brokers or dealers. The-Trustee,
upon proper notification from an Investment Manager, shall settle the transactions in accordance
with the appropriate trading authorizations. The Company shall cause each Investment Manager
to promptly provide to the Trustee written notification of each transaction and shall cause each
such Investment Manager to confirm in writing (or cause the broker or dealer to confirm in
writing) the settlement of each such transaction to the Trustee and to the Company. Such
notification shall be proper authority for the Trustee to pay for portfolio securities purchased
against receipt thereof and to deliver portfolio securities sold against payment therefor, as the
case may be. All directions to the Trustee by an Investment Manager shall be in writing and shall
be signed by a pprson who has been certified by such Investment Manager pursuant to
Section 8.01 as 4uthorized to give instructions or directions to the Trustee.
(b)
Should an Investment Manager at any time elect to place security
transactions directly with a broker or a dealer, the Trustee shall not recognize such transaction
unless and until it has received instructions or confirnation of such fact from an Investment
Manager. Should an Investment Manager direct the Trustee to utilize the services of any person
with regard to the assets under its management or control, such instructions shall be in writing
and shall specifically set forth the actions tb be taken by the Trustee as to such services. In the
event that an Investment Manager places security transactions directly or directs the utilization of
a service, such Investment Manager shall be solely responsible for the acts of such persons. The
sole duty of the Trustee as to such transactions shall be incident to its duties as custodian.
(c)
The authority of an Investment Manager and the terms and conditions of
the appointment and the retention of an Investment Manager shall be the sole responsibility of
the Company, and the Trustee shall not be deemed to be a party or to have any obligations under
any agreement with an Investment Manager. Any duty of supervision or review of the acts,
omissions or overall performance of each Investment Manager shall be the exclusive
responsibility of the Company, and the Trustee shall have no duty to review any securities or
other assets purchased by an Investment Manager, or to make suggestions to an Investment
Manager or to the Company with respect to the exercise or nonexercise of any power by an
Investment Manager. Notwithstanding the foregoing, except in connection with the requirement
that investments be in Investment-Grade Securities, the Trustee shall review all transactions of
which it is notified by an Investment Manager to determine if such transactions are in
conformance with the permitted investments as set forth in Exhibit A, and if they are not, to so
notify the Company and the Investment Manager.
8.03

Trustee's General Investment Powers.

(a)
The Trustee recognizes the authority of an Investment Manager to
manage, invest, and reinvest the assets in an Investment Account pursuant to an investment
manager agreement and as provided in this Article VIII, and the Trustee agrees to cooperate with
any Investment Manager as deemed necessary to accomplish these tasks. Notwithstanding the
foregoing, to the extent that the assets of the Master Trust have not been segregated into an
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Investment Account to be invested by an Investment Manager, the Trustee may agree to conduct
the day-to-day investment management of such assets in accordanbe with the written general
investment instructions of the Company and, as to the Qualified Fund, in accordance with the
limitations set forth in Applicable Tax Law.
(b)
Nothing in this Agreement shall restrict the Trustee, in its individual
capacity, from acting as an agent for, providing banking, investment advisory, investment
management and other services to, and generally engaging in any kind of business with others
(including, without limiting the generality of the foregoing, issuers of securities, of money
market instruments or of other property purchased by or on behalf of the Master Trust or any of
the Funds) to the same extent as if it was not the Trustee hereunder. Nothing in this Agreement
shall in any way be deemed to restrict the right of the Trustee, in its individual capacity, to
perform services for any other person or entity, and the performance of such services for others
will not be deenped to violate or give rise to any duty or obligation to the Company or the Master
Trust not specifically undertaken by the Trustee hereunder. Nothing in this Agreement shall
limit or restrict the Trustee, in its individual capacity, or any of its officers, affiliates or
employees from buying, selling or trading in any securities for its or their own accounts. The
Trustee, in its individual capacity, its officers, employees or affiliates, and its other clients may at
any time have, acquire, increase, decrease or dispose of positions in investments which are at the
same time being acquired or disposed of for the account of the Master Trust or one or more of
the Funds. The Trustee shall have no obligation to acquire for the Master Trust or any of the
Funds a position in any property which it acquires in its individual capacity, or which its officers,
employees or affiliates may acquire for its or their own accounts or for the account of a client
The Trustee may invest in any collective, common or pooled trust fund operated or maintained
exclusively for the commingling and collective investment of monies or other assets including
any such fund operated or maintained by the Trustee or an affiliate. The Company expressly
understands and agrees that any such collective fund may provide for the lending of its securities
by the collective fund trustee and that such collective fund trustee will receive compensation for
the lending of securities that is separate from any compensation of the Trustee hereunder, or any
compensation of the collective fund trustee for the management 6f such collective fund. The
Trustee is authorized to invest in a collective fund which invests in Mellon Financial Corporation
stock in accordance with the terms and conditions of the Department of Labor Prohibited
Transaction Exemption 95-56 (the "Exemption") granted to the Trustee and its affiliates and to
use a cross-trading program in accordance with the Exemption. The Company acknowledges
receipt of the notice entitled "Cross-Trading Information", a copy of which is attached to this
Agreement as Exhibit C. The Trustee may purchase, enter, sell, hold, and generally deal in any
manner in and with contracts for the immediate or future delivery of financial instruments of any
issuer or of any other property; to grant, purchase, sell, exercise, permit to expire, permit to be
held in escrow, and otherwise to acquire, dispose of, hold and generally deal in any manner with
and in all forms of option in any combination.
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ARTICLE IX.
MISCELLANEOUS
9.01 Headings. The section headings set forth in this Agreement and the Table of
Contents are inserted for convenience of reference only and shall be disregarded in the
construction or interpretation of any of the provisions of this Agreement.
9.02 Interpretation. When a reference is made in this Agreement to an Article, Section,
Schedule or Exhibit, such reference shall be to an Article or Section of, or Schedule or Exhibit
to, this Agreement unless otherwise indicated. Any word contained in the text of this Agreement
shall be read as the singular or plural and as the masculine, feminine, or neuter as may be
applicable or permissible in the particular context. Unless otherwise specifically stated, the word
"person" shall be taken to mean and include an individual, partnership, association, trust,
company or corporation.
9.03 Severability of Provisions. If any provision of this Agreement or its application to
any person or entity or in any circumstances shall be invalid and unenforceable, the application
of such provision to persons and in circumstances other than those as to which it is invalid or
unenforceable and the other provisions of this Agreement, shall not be affected by such
invalidity or unenforceability.
9.04 Delivery of Notices Under Agreement. Any notice, direction or instruction
required by this Agreement to be given to the Company or the Trustee shall be deemed to have
been properly given when delivered by personal service, mailed, postage prepaid, by registered
or certified mail, to the person to be notified as set forth below:
If to the Company:
Entergy Nuclear Vermont Yankee, LLC
c/o Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
White Plains, NY 10601
Fax No.: 914-272-3205
Attention: Chief Operating Officer
with a copy to:
Entergy Nuclear, Inc.
P.O. Box 31995
Jackson, MS 39286-1995
Attention: Assistant Secretary
If to the Trustee:
Mellon Bank, N.A.
500 Grant Street, Room 1320
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Pittsburgh, PA 15258
Attention: Mr. Glen Metzger
The Company or the Trustee may change the above address by delivering notice thereof in
writing to the other party.
9.05

Alterations and Amendments.

(a)
The Trustee and the Company understand and agree that modifications or
amendments may be required to this Agreement, and to the exhibits hereto, from time to time to
effectuate the purpose of the Master Trust and to comply with Applicable Law, Applicable Tax
Law, any Order, any changes in tax laws, Regulations or rulings (whether published or private)
of the Service and any similar state taxing authority, and any other changes in the laws
applicable to the Company or the Station. This Agreement, and the exhibits hereto may be
altered or amended to the extent necessary or advisable to effectuate such purposes or to comply
with such Applikable Law, Applicable Tax Law, Order or changes.
(b)
Except as provided in clause (a) and (d) of this Section 9.05, this
Agreement, and the exhibits hereto, may be amended, modified, or altered for any purpose
requested by the Company so long as such amendment, modification, or alteration does not
affect the use of the assets of any Fund to pay the costs of Decommissioning. Notwithstanding
the foregoing, this Agreement shall not be amended so as to violate Code Section 468A or the
Regulations thereunder, as amended from time to time.
(c)
Any alteration or amendment to, or modification of, this Agreement or an
exhibit hereto must be in writing and signed by the Company and the Trustee. The Trustee shall
execute any such alteration, modification, or amendment required to be executed by it and shall
accept and be governed by any amended, modified or altered schedule delivered to it but shall
have no duty to inquire or make any investigation as to whether any amendment, modification or
alteration is consistent with this Section 9.05.
(d)
Notwithstanding anything in this Section 9.05 to the contrary, this
Agreement cannot be amended in any material respect without (30) days' prior written notice to
the NRR Director; provided, however, that if the Company receives prior written notice of
objection from either the NRR Director or the Nuclear Safety Director, as appropriate, no such
material amendment, modification or alteration shall be made.
(e)
Notwithstanding anything in this Section 9.05 to the contrary, no
amendment, modification or alteration of this Agreement shall become effective unless the
Company shall have provided at least thirty (30) days' notice to the State of Vermont Public
Service Board and the State of Vermont Department of Public Service (or their successors, if
any) of its intent to amend, modify or alter this Agreement. In addition, the Company shall not
amend, modify or alter any of the terms of Sections 5.01 and 5.02 without the prior approval of
the State of Vermont Public Service Board.
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9.06 Successors and Assigns. Subject to the provisions of Sections 2.09 and 6.01, this
Agreement shall be binding upon and inure to the benefit of the Cdimpany, the Trustee, and their
respective successors, assigns, personal representatives, executors and heirs.
9.07

Governing Law; Jurisdiction; Certain Waivers.

(a)
This Agreement, the Master Trust and all questions pertaining to their
validity, construction, and administration shall be interpreted, construed and determined in
accordance with the internal substantive laws (and not the choice of law rules) of the
Commonwealth of Pennsylvania to the extent not superseded by federal law. All actions and
proceedings brought by the Trustee relating to or arising from, directly or indirectly, this
Agreement may be litigated in courts located in the Commonwealth of Pennsylvania and the
Company hereby submits to the jurisdiction of such courts. The Company and the Trustee
hereby waive the right to a trial byjury in any action or proceeding brought hereunder.
(b)
To the extent that, in any jurisdiction, the Company has or hereafter may
acquire, or is or hereafter may be entitled to claim, for itself or its assets, immunity (sovereign or
otherwise) from suit, execution, attachment (before or after judgment) or any other legal process
brought by or on behalf of the Trustee and arising with respect to this Master Trust or the
Trustee's functions hereunder, the Company irrevocably agrees not to claim, and hereby waives,
such immunity.
9.08 Accounting Year. The Master Trust shall operate on an accounting year that
coincides with the calendar year, January 1 through December 31.
9.09 Counterparts. This Agreement may be executed in any number of counterparts,
each of which shall be an original, with the same effect as if the signatures thereto and hereto
were upon the same instrument.
9. 10 Decommissioning Liability. Nothing in Agreement or in any supplement to this
Agreement is intended to impose any responsibility on the Trustee for overseeing or paying the
cost of the Decommissioning of the Station, other than the disbursement of funds in accordance
with Article IV.
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9.11 Limitation on Liability of Trustee. Notwithstanding anything in this Agreement
to the contrary, the Trustee shall not be responsible or liable for itd failure to perform under this
Agreement or for any losses to the Funds resulting from (a) any event beyond the reasonable
control of the Trustee, its agents or subcustodians, including but not limited to nationalization,
strikes, expropriation, devaluation, seizure, or similar action by any Governmental Authority, de
facto or de jure, or (b) enactment, promulgation, imposition or enforcement by any such
Governmental Authority of currency restrictions, exchange controls, levels or other charges
affecting the Funds' property, or (c) the breakdown, failure or malfunction of any utilities or
telecommunications systems, or (d) any order or regulation of any banking or securities industry
including changes in the market rules and market conditions affecting the execution or settlement
of transactions, or (e) acts of war, terrorism, insurrection or revolution, or (f) acts of God; or any
other similar event. This Section 9.11 shall survive the termination of this Agreement.
9.12 Representation. The Company and the Trustee hereby each represent and warrant
to the other that- it has full authority to enter into this Agreement upon the terms and conditions
hereof and that the individuals executing this Agreement on its behalf have the requisite
authority to bind the Company and the Trustee to this Agreement.
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IN WITNESS WHEREOF, the Company and the Trustee have set their hands and seals
to this Agreement as of the day and year first above written.
ENTERGY NUCLEAR VERMONT
YANKEE, LLC

By:_Wivt
Name: Steven C. McNeal
Title: Vice President and Treasurer

Attest: !3u&L~i

~S~

Name: Michael A. Caruso
Title: Assistant Treasurer
MELLON BANK, N.A., as Trustee

By:_
Name:
Till| R. K-1n, itce PFmsid

MNeo 1aek. NA.

Attest:
'Narne.0 . Q"K .4L;-Zf -

Title: AVP

S-1
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STATE OF LOUISIANA
PARISH OF ORLEANS

)
)

) ss:

1, .- y
'),y, a Notary Public in and for the aforesaid jurisdiction, do hereby certify
that Steven C. McNeal and Michael A. Caruso, who are personally known to me to be the
persons who executed the foregoing Entergy Nuclear Vermont Yankee, LLC Master
Decommissioning Trust Agreement, personally appeared before me in the aforesaid jurisdiction,
and as Vice President and Treasurer and Assistant Treasurer of ENTERGY NUCLEAR
VERMONT YANKEE, LLC, and by virtue of the power and authority vested in them,
acknowledged the same to be the act and deed of ENTERGY NUCLEAR VERMONT
YANKEE, LLC'and they executed the same as such.
of July, 2002..

Given under my hand and seal this

i

Notary Pubo
State of L~siana
My commission is for life

LIBCJ1548679.7

VT Ex. 4 027

))

COMMONWEALTH OF PENNSYLVANIA
_

COUNTY OF_

I,\Y~L
that

_t-_________

~

ss"

)

_

MA-j! Notary Public in and for the aforesaid jurisdiction, do hereby certil'y

and

\c

.C,

who are personally known to me

-

to be the persons who executed the foregoing Entergy NudMar Vermont Yankee, LLC Master
Decommissioning Trust Agreement, personally appeared bef..re me in the aforesaid jurisdiction,
.-- 'MELLON BANK, NA.,
\Ixya 'N ::in
9-.
A and
= '-?*"A
and as \.c
and by virtue of the power and authority vested in them, acknowledged the same to be the act
and deed MELLON BANK, N.A., and they executed the same as such.
d-3

Given under my hand and seal this

-Vday of July, 2002.

ýIot
Public
Cemmonwealth of Pennsylvania
My commission expires (7C--C \-.
Notarial Seal
Juyiie Ann Mosco, Notary Public
Pittsburpth, Allegheny County
My Commission Expires Oct. 13, 2003
Member, Penrsyzvn8 Asso'at-on ot Ncoaries
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cdcC.

-

EXHIBIT A
PERMITTED INVESTMENTS
Permitted investments for both the Qualified Fund and the Nonqualified Fund(s).shall be
any investments in Investment-Grade Securities permitted by Applicable Law; provided that,
subject to clarification, if any, by the NRC, investments in securities settled or safekept outside
of the United States shall be prohibited and provided further that investments in the securities or
other obligations of Entergy Corporation and its affiliates or subsidiaries, successors or assigns
shall be prohibited. In addition, except for investments tied to market indexes or other nonnuclear sector mutual funds, investments in any entity owning one or more nuclear power plants
are prohibited. Permitted investments include investments tied to market indexes, mutual funds
or common trust funds which may hold securities issued by Entergy Corporation, its affiliates
and subsidiaries.

Exhibit A- I
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EXHIBIT B
DECOMMISSIONING CERTIFICATE NO.
The undersigned Authorized Representative of Entergy Nuclear Vermont Yankee, LLC, a
Delaware limited liability company (the "Company"), being duly authorized and empowered to
execute and deliver this Decommissioning Certificate, hereby certifies that payments in the
amounts and to the payees listed below are for obligations duly incurred by the Company for the
Decommissioning of the Vermont Yankee Nuclear Power Station under Applicable Law or for
Spent Fuel Costs or Site Restoration Costs or Docket 6545 Decommissioning Activities, to the
extent permitted by the Master Trust, and hereby directs the Trustee of the Entergy Nuclear
Vermont Yankee Master Decommissioning Trust, pursuant to Article IV of the Master Trust
Agreement to pay to each payee listed, including the Company if so listed, (Payees) in Exhibit 1
hereto, the amounts set forth therein, and certifies that the payments requested are proper
expenditures of the Master Trust.
Accordingly, request is hereby made that the Trustee provide for the withdrawal of
$_

_from

the (Qualified/Nonqualified) Fund [and Subaccount(s)] in order to

permit payment of such sum to be made to the Payees. You are farther requested to disburse such
sum, once withdrawn, directly to such Payees in the following manner. (CHECK/WIRE
TRANSFER/
E]
on or bef9re
_
,20_.
ENTERGY NUCLEAR VERMONT
YANKEE, LLC
By:
Name:
Authorized Representative

I.
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EXHIBIT C
CROSS-TRADING INFORMATION

As part of the cross-trading program covered by the Exemption for the Trustee and its
affiliates, the Trustee is to provide to each affected Trust the following information:
1.

TThe existence of the cross-trading program
The Trustee has developed and intends to utilize, wherever practicable, a
cross-trading program for Indexed Accounts and Large Accounts as those terms
are defined in the Exemption.

II.

The "triggering events" creating cross-trade opportunities
In accordance with the exemption three "triggering events" may create
opportunities for cross-trading transactions. They are generally the following (see
the Exemption for more information):

III.

A.

A change in the composition or weighting of the index by the independent
organization creating and maintaining the index;

B.

A change in the overall level of investment in an Indexed Account as a
result of investments and withdrawals of the account's opening date,
where the Account is a bank collective fund, or on any relevant date for
non-bank collective funds; provided, however, a change in an Indexed
Account resulting from investments or withdrawals of assets of the
Trustee's own plans (other than the Trustee's defined contribution plans
under which participants may direct among various investment options,
including Indexed Accounts) are excluded as a "triggering event"; or

C.

A recorded declaration by the Trustee that an accumulation of cash in an
Indexed Account attributable to interest or dividends on, and/or tender
offers for, portfolio securities equal to not more than 0.5% of the
Account's total value has occurred.

The pricing mechanism utilized for securities purchased or sold
Securities will be valued at the current market value for the securities on
the date of the crossing transaction.
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Equity securities - the current market value of the equity security will be the
closing price on the day of trading as determined by an independent pricing
service; unless the security was added to or deleted from an index after the close
of trading, in which case the price will be the opening price for that security on
the next business day after the announcement of the addition or deletion..
Debt securities - the current market value of the debt security will be the price
determined by the Trustee as of the close of the day of trading according to the
Securities and Exchange Commission's Rule 17a-7(b)(4) under the Investment
Company Act of 1940.
Debt securities that are not reported securities or traded on an exchange will be
valued based on an average of the highest current independent bids and the lowest
current independent offers on the day of cross-trading. The Trustee will use
reasonable inquiry to obtain such prices from at least three independent sources
that are brokers or market makers. If there are fewer than three independent
sources to price a certain debt security, the closing price quotations will be
obtained from all available sources.
IV.

The allocation methods
Direct cross-trade opportunities will be allocated among potential buyers
or sellers of debt or equity securities on a prorata basis. With respect to equity
securities, please note the Trustee imposes a trivial share constraint to reduce
excessive custody ticket charges to participating accounts.

V.

Other procedures implemented by the Trustee for its cross-trading practices
The Trustee has developed certain internal operational procedures for
cross-trading debt and equity securities. These procedures are available upon
request.
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EXHIBIT D
DECOMMISSIONING REQUIREMENTS
Upon Completion of Decommissioning (as defined below) of the Station, any
Excess Funds remaining in the decommissionifig trust funds transferred from
VYNPC or the VYNPC Trust Funds pursuant to the Purchase and Sale
Agreement, including any gains, losses or fees on the trust funds while held in a
fund hereunder ("transferred trust funds") shall be distributed in accordance with
the terms hereof. The Completion of Decommissioning is defined for the
purposes of this Exhibit D as plant dismantlement and decontamination to NRC
standards plus the completion of additional activities agreed to or imposed in the
course of Docket No. 6545 before the Vermont Public Service Commission or
pursuant' to any subsequent law or proceeding, but excluding spent fuel
management and any site restoration ("Docket 6545 Decommissioning
Activities"). Completion of Decommissioning shall be deemed to have occurred
for purposes hereof notwithstanding that the Company may choose to re-use the
Site, and portions of existing structures, systems and components, and that spent
fuel is not removed from the Site. Site restoration shall mean that, once the Site is
no longer used for nuclear purposes or non-nuclear commercial, industrial or
other similar uses consistent with1 the orderly development of the property, the
Site will be restored by removal of all structures and, if appropriate, regrading and
reseeding the land.
Return of Excess Funds in accordance with the second following paragraph, shall
occur following the earliest of (i) the date Completion of Decommissioning has
occurred and the Company has satisfied all of its responsibilities for spent fuel
management and site restoration or (ii) the date on which Completion of
Decommissioning occurs and any of the following occur: (x) settlement between
the Company and the US Department of Energy ("DOE") with respect to spent
fuel management responsibilities for the Station, (y) final resolution of litigation
by the Company against DOE with respect to spent fuel management
responsibilities for the Station, or (z) satisfactory performance by DOE of its
spent fuel responsibility with respect to the Station.
Excess Funds shall mean any funds remaining in the transferred trust funds
following the Completion of Decommissioning, less those funds necessary for
management of spent nuclear fuel (including reasonable contingencies for delays
in removal of the spent fuel from the Site, or cost overruns associated with the
storage or removal of the spent fuel) (the "Spent Fuel Costs") and site restoration
costs not otherwise payable by the federal government in accordance with (x), (y)
or (z) above (the "Site Restoration Costs"). Excess Funds shall not include any
amounts contributed by the Company after the date of this Agreement pursuant to
Section 3.01, or any amounts of net income in respect of such amounts, all of
which amounts are to be distributed to the Company upon liquidation of the assets
of the Master Trust.
Exhibit D-1
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Subject to the assignment provisions of Section 5.03 of the Master Trust, the
Excess Funds remaining shall be paid to VYNPC for the benefit of electric
consumers in pro rata shares in proportion to the stated ownership percentage of
the Sponsors set forth on Exhibit E. In the event VYNPC shall have ceased, to
exist at the time Excess Funds are to be distributed as provided above, the
Company shall notify the State of Vermont Public Service Department and the
state public utility commission or comparable regulatory body, that either
presently exercises or formerly exercised rate regulation authority over each
Sponsor which is entitled to a distribution, that the pro rata share of Excess Funds
is available. Upon compliance with the instructions of each such state public
utility commission or comparable regulatory body, the Company and the Trustee
holding such fRnds shall have no further obligation with regard to the Excess
Funds or their distribution.

Exhibit D-2
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EXHIBIT E

Central Vermont Public Service Corporation
Green Mountain Power Corporation
New England Power Company
The Connecticut Light and Power Company
Central Maine Power Company
Public Service Company of New Hampshire
Western Massachusetts Electric Company
Cambridge Electric Light Company

Exhibit E-I
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35.0%
20.0%
22.5%
9.5%
4.0%
4.0%
2.5%
2.5%

EXHIBIT F
Mellon Bank, N.A.
500 grant Street, Room 1320
Pittsburgh, PA 15258
Attn: Mr. Glen Metzger

Dear Mr. Metzger:

Reference is mdde to the Entergy Nuclear Vermont Yankee, LLC Master Decommissioning
Trust Agreement for Vermont Yankee Nuclear Power Station dated July _, 2002. Purut to
Section 5.03 of such Master Trust, the undersigned hereby notifies you that it has irrevocably
_
_
its
_
assigned its right to receive "Excess Funds" under the Master Trust to _
successors and assigns.

[Sponsor]

I..

Exhibit F- I
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COMMENTS AND DECLARATIONS OF THE VERMONT DEPARTMENT OF
PUBLIC SERVICE REGARDING VERMONT YANKEE PERMANENTLY DEFUELED
EMERGENCY PLAN AND EMERGENCY ACTION LEVEL SCHEME
LICENSE AMENDMENT REQUEST BVY 14-033
February 9, 2015
The Vermont Department of Public Service (Department or DPS), by and through
Anthony Leshinskie, Vermont State Nuclear Engineer and Decommissioning Coordinator,
(curriculum vitae attached) submits the following comments and declarations with respect to the
license amendment request filed by Entergy Nuclear Operations, Inc. (Entergy) regarding the
Vermont Yankee Permanently Defueled Emergency Plan and Emergency Action Level Scheme
on June 12, 2014. See Letterfrom Chris Wamser, Entergv Site Vice President, to NRC
Document Control Desk, June 12, 2014 (BVY 14-033) (NRC Agencywide Document Access
Management System [ADAMS] Accession No. ML 14168A302).
The License Amendment Request (LAR) generally raises significant concerns to the
Department, both because of the flawed assumptions used by Entergy in assessing threat
scenarios, and because of Entergy's reliance on outdated NRC guidance as support for the LAR.
The representations made by Entergy in the LAR do not contemplate the full scope of
possible threat scenarios impacted by the proposed license amendments. Analysis of certain
credible Beyond Design Basis events is not properly presented, preventing the Department (and
the NRC) from adequately evaluating the impact of the proposed license amendments.
For example, the LAR fails to analyze Potential Hostile Actions such as aircraft assault.
Entergy states throughout the Permanently Defueled Emergency Plan (PDEP) / Emergency
Action Level (EAL) scheme filing that the remaining Design Basis Accidents and credible
Beyond Design Basis events will progress slowly. This assertion is used to justify extending the
required emergency level notification time from 15 to 60 minutes, and in part to justify the
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elimination of Site Area Emergency and General Emergency EALs currently used in Vermont
Yankee Emergency Planning. The PDEP and its EALs rely on a definition of Hostile Action
described in NEI-99, Rev. 6 Sections 3.1.3 & 3.1.4. Potential Hostile Actions include aircraft
assault, which-based on the discussion in the PDEP-can occur with little or no advanced
warning. The lack of advanced warning for this type of Hostile Action contradicts the slow
progression assumption.
Additionally, the Fuel Assembly Heat Up / Zirconium Fire probability event discussed in
the PDEP / EAL scheme (but submitted as part of a separate License Exemption Request, see
Entergy Request for Exemptionsfrom Portions of 10 CFR 50.47 and 10 CFR 50, Appendix E,
March 14, 2014 (BVY 14-009) (ADAMS Accession No. ML14080A141)) lacks adequate
analysis. It ignores the conclusion of the U.S. General Accounting Office in August 2012 that "it
is difficult to quantify the probability" of a spent fuel pool fire. See GAO 12-797 at 27. While it
attempts to work around the conclusion by assuming that a fire will occur once a 900 'C fuel
temperature is reached, there is no NRC defined criteria to determine whether this is an
acceptable evaluation method. It also does not discuss the possibility of chemical accelerants
being used to reduce the time to reach the 900'C fuel temperature defined as the onset of a
Zirconium Fire, even though such an accelerant was considered in a recent Vermont Yankee
Hostile Action Emergency Drill. One potential accelerant would be jet fuel from an aircraft
intentionally crashed into the spent fuel pool (which could conceivably fuel a fire regardless of
the water level in the Spent Fuel Pool) causing a fuel assembly fire well before the 10 hour
"heat-up time" determined by the Zirconium Fire analysis. The possibility of a much more rapid
heat-up time contradicts the slow progression assumption of the PDEP / EAL scheme, and could
require an EAL beyond Alert to properly address.

2
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The Department also has significant concerns about the quality of the NRC guidance
Entergy used in developing the PDEP / EAL scheme. A significant portion of the guidance used
to develop the PDEP / EAL scheme is derived from plant decommissioning information that the
NRC has compiled in SECY-00-145, well before the September 11, 2001 attacks. By the NRC's
own admission, the SECY-00-145 guidance has not been updated since then because plant
security concerns raised by the September 11, 2001 attacks were given higher priority. As such,
the SECY-00-145 guidance has not been reevaluated while considering post-9/11 plant security
concerns. The Department believes that, once the SECY-00-145 guidance has been considered,
ideas such as reducing the Emergency Planning Zone (EPZ) to the Vermont Yankee fence line
and relying on "ad hoc" offsite emergency planning (rather than continued offsite radiological
emergency planning support) will be found to be imprudent and unwarranted.
The LAR is also deficient because it fails to properly analyze the risks of an accident
while transferring fuel from the spent fuel pool to dry casks. This risk is heightened at Vermont
Yankee because of the existence of high-burnup fuel at the site. The NRC has recognized that
the use of high-burnup fuel causes special problems, including a greater chance of accidents and
an increased chance of structural failure of the fuel rods such that transfer to dry casks is more
difficult, more dangerous, and more expensive. See NUREG-1738 at ix, 3-1; see also, e.g.,
National Research Council, Board on Radioactive Waste Management, Committee on the Safety
and Security of Commercial Spent Nuclear Fuel Storage, National Academies Press (2006) at
101, available at http://www.nap.edu/openbook.php?recordid=I 1263&page=101 (noting that
high-burnup fuel "results in an increase in the decay-heat power of the spent fuel assembly by
the time it is put into the spent fuel pool"); R. Alvarez, The Storage and Disposal Challenges of
High Burnup Spent Power Reactor Fuel (Jan. 3, 2014) at 9-11 (noting that new evidence shows
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that when high-burnup fuels are placed in the spent fuel pools at certain reactors, it can create
special problems that interfere with Spent Fuel Pool systems integrity); NRC Division of Spent
Fuel Storage and Transportation Interim Staff Guidance-24, Revision 0 (Issue: The Use of a
Demonstration Program as Confirmation of Integrity for Continued Storage of High Burnup Fuel
Beyond 20 Years) (ADAMS AccessionNo. ML13056A516) (recognizing that further studies are
needed on the long-term structural integrity and safety of storing and transferring high-burnup
fuel).
In addition:
Section 5.1.2: The Fuel Assembly Heat Up / Zirconium Fire event discussed as part of
the PDEP / EAL scheme has been submitted as part of a separate License Exemption Request
(BVY 14-009), but that exemption has not been granted or even noticed for public comment yet.
Further, Entergy's zirconium fire analysis ignores the NRC's conclusion in NUREG-1738 that
"fuel assembly geometry and rack configuration ... are subject to unpredictablechanges after an
earthquake or cask drop that drains the pool." NUREG-1738 at x, 5-2 (emphasis added).
Section 5.1.3.1: Additional information supporting the discussion of the Loss of Spent
Fuel Pool Cooling event is required, but the submittal does not provide a reference supporting
the stated results. Please indicate where the analysis supporting the stated results can be found.
Section 5.5.3: While it is stated that Entergy will discuss the implementation of the
PDEP / EAL scheme with Vermont State and Local officials subsequent to NRC approval, such
discussions should occur prior to NRC approval to allow for modification of Entergy's action
prior to regulatory approval.
Section 6.2: The cited examples of decommissioning plants extending their required
emergency level notification time from 15 to 60 minutes were all granted prior to the September
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11, 2001 attacks. Once post-9/1 1 plant security concerns are considered, the Department
believes that permitting this increase in emergency level notification time will be found to be
imprudent and unwarranted.
Section 6.3: The Department disagrees with the conclusion that no reduction in safety
margin would occur with the implementation of the proposed PDEP / EAL scheme. Elimination
of the Site Area Emergency and General Emergency EALs indicates that significant changes in
plant operations during emergency conditions will occur, which bears on safety.
Attachment 1, Sections 3.3 & 7.7: These sections discuss notifying the NRC of
Emergency Conditions via a system called the Emergency Notification System (ENS). Under
the terms of the Site Access MOU between Entergy and DPS, Entergy is required to send the
Department Designee all notifications made to the NRC. The LAR should reflect this
arrangement.
Attachment 1, Section 6.1 : This section notes that the safety of on-site Vermont Yankee
staff during an on-going security event or Hostile Action could result in the suspension of
Emergency Response Organization activation. The Emergency Operation Facility (EOF) in the
proposed PDEP / EAL scheme is the on-site Vermont Yankee Control Room. In the current
emergency plan, the EOF is located off-site. The LAR contains no assurances that EOF
activation will be restored in sufficient time for the Emergency Response Organization to
respond within the emergency response times discussed throughout the proposed PDEP / EAL
scheme. The Department believes that Entergy should include an alternate, off-site EOF, such as
the current Vermont Yankee EOF, in the proposed PDEP / EAL scheme.
Attachment 1, Section 7.0: The proposed PDEP / EAL scheme makes no mention of the
Entergy / State of Vermont communication channel via the DPS Designee (typically the State
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Nuclear Engineer) that exists during emergency conditions. This communication means should
be described as part of the proposed PDEP / EAL scheme.
Attachment 1, Section 9.9.2: The noted evacuation of on-site plant contractors during an
Alert condition could impede the DPS Designee (typically the State Nuclear Engineer) from
reaching the EOF (the Vermont Yankee Control Room) in the proposed PDEP / EAL scheme.
Measures to mitigate this potential impediment should be made either in the PDEP / EAL
scheme or in a related implementation procedure.
Conclusion
Based on these and other reasons, the LAR lacks the requisite analysis and supporting
evidence and should be denied. The Department respectfully recommends that the NRC conduct
a thorough examination of the LAR's impacts on a full range of Beyond Design Basis events, as
well as the PDEP / EAL scheme assumptions in the post-9/11 world.
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ANTHONY R. LESHINSKIE
PO Box 714
Granby, CT 06035-0714
leshinar@sbcglobal.net
Cellphone: +1 (860) 803-1108
www.linkedin.com/pub/tony-leshinskie/6/850/972/
Systems Simulation & Reactor Licensing Engineer
Safety & Failure Mode Analysis a Finite Element Analysis 9 Regulatory Compliance 9 Apparent Cause Investigation
Technical Support, Documentation & Technical Training * Engineering Proposal Development
Computational Fluid Dynamics * Digital Instrumentation Evaluation * Equipment Change Impact ° Quality Assurance
Steam Systems Performance Analysis * Nuclear Power Plant Design e Radiological Dose Assessments
Detail-oriented and proactive Systems Simulation and Regulatory Documentation Professional offering extensive experience in
thermodynamic and thermal-hydraulic/fluid dynamics finite element analyses, qualitative evaluations, regulatory-compliance
documentation and technical training material for power plant design basis and operating experience events. Proven abilities in quality
assurance and problem solving while meeting stringent federal regulations (10 CFR 50 & Nuclear Regulatory Commission (NRC)
guidance), ISO 9001 / NQA-1 standards and customer-defined requirements. Presently available to nuclear power industry
companies seeking advanced / senior / principal engineers in the disciplines of reactor core design, power plant performance
evaluation, control systems design, or equipment and regulatory compliance documentation.
Computer Skills - Steam System Simulations, Analog & Digital Reactor Instrumentation Controls, Microsoft Office (Word, Excel,
PowerPoint, Outlook), Windows XP, 7 & 8, Adobe Acrobat, Documentum, FORTRAN / Unix / Linux programming, GoToMeeting
Webinars and Internet savvy.

EXPERIENCE
STATE OF VERMONT, PUBLIC SERVICE DEPARTMENT
MONTPELIER & VERNON, VT
STATE NUCLEAR ENGINEER & DECOMMISSIONING COORDINATOR, June 2014 to Present
o
Monitor the Vermont Yankee Nuclear Power Station's compliance with relevant federal and state regulations on behalf of the
State of Vermont (and the general public residing within a 10-mile radius of the plant).
o
o
o
o
o

Provide technical information on Nuclear Power and its regulation to the Vermont Public Service Board, Public Service
Department, relevant additional State Agencies and the general public.
Recommend modifications to State of Vermont Emergency Planning and Environmental Monitoring programs in response to
Vermont Yankee's ongoing decommissioning.
Provide technical information and administrative support for the Vermont Nuclear Decommissioning Citizens Advisory Panel
(NDCAP).
Evaluate Vermont Yankee Reactor License Amendment and Exemption Requests for impact on Vermont's Radiological Emergency
Response Plan and their likely impact on the general public.
Represent Vermont at Regional & National conferences on Reactor Decommissioning, Radiological Emergency Planning and
Radiological Waste Transportation.

WESTINGHOUSE ELECTRIC COMPANY, LLC
WINDSOR, CT
(Previously known as ABB Combustion Engineering, Inc.)
SENIOR ENGINEER, Transients and Design Analysis Department (and its predecessors) (1985 through 2013]
Design Safety Analysis & Regulatory Compliance Activities:
o
As part of Original Equipment Manufacturer (Combustion Engineering / ABB / Westinghouse) organization, supported commercial
power plant operations, nuclear fuel reloads and major equipment upgrades by delivering systems simulation products (FSAR
Chapters 14/15, 10 & 7 support) and related regulatory documentation on over 150 projects.
o
Demonstrated compliance with ASME Pressure Vessel Code (Sections III & Xl) and NRC Departure from Nucleate Boiling Ratio /
Core Melt / Radiological Dose criteria for Combustion Engineering (CE) and Westinghouse-designed nuclear power plants using
heat transfer, thermal-hydraulic and balance-of-plant computer simulations and engineering judgment.
o
Developed, maintained and verified system simulation code databases and plant equipment controller models for CE and
Westinghouse AP1000-design plants (CENTS / CESEC-l1l / RETRAN-2W / LOFTRAN finite element analysis codes similar to RELAP).
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ANTHONY R. LESHINSKIE
(continued)
o

o

o
o
o

o
o
o
o

o
o

o
o

Resolved over 100 equipment aging, plant start-up and plant operating issues through evaluations, instrumentation setting
changes, operating procedure modifications and additional oral / written customer support; incorporating results into
modification packages for nuclear power plants (e.g., 10 CFR 50.59 screenings and reports, reactor license amendments, Safety
Analysis Reports, plant Technical Specifications / Operating Procedures changes, responses to NRC RAIs), often on short
schedules.
Prepared and presented technology transfer training material (including step-by-step procedures) on over 20 selected Safety
Analysis and Quality Assurance subjects for CE-fleet customers (Entergy, Palo Verde, San Onofre and Korea Nuclear Fuels Corp.)
and Westinghouse internal use.
As safety analysis task leader, provided technical direction to a team of 3 to 5 engineers on 7 nuclear refueling projects.
As Safety Analysis Subject Matter Expert for San Onofre Units 2&3 (2002-2013) and Waterford Unit 3 (2007-2013) delivered
analysis, regulatory documentation and training products on over 30 major projects and over 200 design basis evaluations.
As AP1000 Equipment Licensing Basis compliance team member (October 2012 to February 2013), confirmed that Chemical
Volume Control System and Automated Depressurization System component requirements included in the AP1000 DCD Rev.
19 complied with internal component specifications (10 CFR 52 compliance).
As HERMITE reactor core simulator Subject Matter Expert (a CE-fleet neutron diffusion model with several transient analysis
options) addressed reduced coolant flow, power distortion and core design concerns for over 12 years.
As Program Engineer for STRIKIN-II reactor core simulator (a multi-node heat transfer and coolant flow channel simulator with
thermal-hydraulic and critical heat flux correlation modeling options), addressed program functionality questions for over 7 years.
Addressed fuel pellet strain, clad strain and clad burst criteria on 4 different Westinghouse fuel products using STRIKIN-I1 code.
As departmental point of contact for Thermal Conductivity Degradation concerns (a high Burn-Up Fuel issue) in Westinghouse
Fuel Performance Analysis methods, demonstrated CE-design PWRs' compliance with new NRC requirements (August 2011 to
June 2012).
Revised event analysis requirements to address Thermal Conductivity Degradation in Westinghouse Fuel Performance and Fuel
Pellet Strain Analysis methods (August 2012 to February 2013).
Designed, Tested, Validated and Verified computer software and base deck data for the Core Protection Calculator System (a
digital reactor shutdown system featuring dynamic compensation filters and direct calculation of engineering quantities significant
to reactor safety) at CE-design PWRs (Arkansas Unit 2, Waterford Unit 3, Palo Verde, San Onofre, and 8 Korean plants).
Evaluated digital instrumentation system responses to design events, assuring safe plant operation on over 90 nuclear fuel
reloads.
Additional project experience in reactor core design evaluation, fuel performance assessments and radiological dose calculations
(including NRC Reg. Guide 1.183 and 1.195 standards).

Quality Assurance & Business Development Activities:
o
Annually identified and implemented 1 to 3 "rapid response" project proposals based on customer concerns, providing a gross
income of $50,000 to $120,000 per project for the previous 5 years.
o
Routinely interfaced with multiple engineering departments and customers, assuring error-free product delivery on-time and
within budget, on over 90 projects.
o
As Departmental Coordinator for Engineering Impact & Evaluation (EIES) process, delivered evaluations, corrective action
recommendations and new proposal estimates for over 6 years (process governed by 10 CFR 21 and 10 CFR 50.59).
o
As Westinghouse-Certified Apparent Cause Investigator, delivered corrective action and quality procedure improvement
recommendations for over 8 years.
o
As Quality Assurance Lead on the initial CENTS model for AP1000 design; verified that information from design specifications and
associated diagrams / drawings was correctly incorporated into database and controller parameters.
o
Conducted major revisions to 5 different departmental quality procedures (safety analysis standards) within 3 year period,
employing human performance tools to address analysis error patterns identified via corrective action programs; with one
procedure becoming a company-wide standard.
o
Departmental point-of-contact for 10 quality assurance audits (3 NUPIC, 2 ISO 9001 / Lloyd's Registry, 5 internal) in which no
significant deficiencies were identified.
o
Assessed new company-wide quality procedures for inclusion in departmental quality requirements (2011 to 2013).
o
Development team member on a major (1-year effort) Quality Assurance Procedure Manual (QAPM-101) revision implemented
throughout ABB Combustion Engineering's Nuclear Fuels division.
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(continued)

THE
o
o
o

EDUCATION
PENNSYLVANIA STATE UNIVERSITY
UNIVERSITY PARK, PA
Awarded Bachelor of Science Degree in Nuclear Engineering, May 1984.
Earned eighteen credits beyond Bachelor's Degree requirements while working as Research Assistant.
As Research Assistant, developed computer control / data collection software on an experimental reactor water level gauge
system; Operated experimental system during 4 loss of coolant accident tests at Idaho National Laboratory (Loss of Fluid Test
facility).

VOLUNTEER CAUSES & ORGANIZATIONS
SOCIETY FOR CREATIVE ANACHRONISM, Northern & Eastern Connecticut Chapter
(aka the Barony Beyond the Mountain chapter), [2003 through Present]
o
Volunteer in 1 public relations and 2 managerial positions within a 100+ member local chapter of an international, non-profit
educational organization re-enacting the Medieval & Renaissance periods of European history.
o
Coordinate public demonstrations of local chapter activities that present arts, sciences and aspects of daily life from the Middle
Ages &early Renaissance (including day-long demonstrations at the 2013 &2014 Eastern States Exhibition, i.e. TheBigE.com).
MANCHESTER COMMUNITY COLLEGE
ADJUNCT FACULTY in Continuing Education Program
o
Beginner and intermediate ethnic dance class instructor since June 2001
o
Medieval history class instructor since April 2010.
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MANCHESTER, CT

COMMENTS AND DECLARATIONS OF THE VERMONT DIVISION OF
EMERGENCY MANAGEMENT AND HOMELAND SECURITY ON
BVY 14-033 VERMONT YANKEE PERMANENTLY DEFUELED EMERGENCY PLAN
AND EMERGENCY ACTION LEVEL SCHEME
February 9, 2015

INTRODUCTION
The Vermont Division of Emergency Management and Homeland Security, by and
through Erica Bornemann, Chief of Staff, (curriculum vitae attached) submits the following
comments and declarations with respect to the license amendment request filed by Entergy
Nuclear Operations, Inc. (Entergy) regarding the Vermont Yankee Permanently Defueled
Emergency Plan and Emergency Action Level Scheme on June 12, 2014. See Letterfr'om Chris
Wamser, Entergy Site Vice President,to NRC Document Control Desk, June 12, 2014 (BVY 14033) (NRC Agencywide Document Access Management System [ADAMS] Accession No.
MLI 4168A302).
The Vermont Yankee Permanently Defueled Emergency Plan (VY PDEP) and
Emergency Action Level Scheme (EAL) proposed in Entergy's license amendment request
presents a number of concerns for the State of Vermont (the State) regarding the status of off-site
emergency preparedness if the Vermont Yankee Nuclear Power Station (VY) receives exemption
from portions of 10 CFR § 50.47(b), 10 CFR § 50.47(c)(2) and 10 CFR § 50, Appendix E.
Through the requested exemptions, VY seeks to alter the emergency planning requirements
imposed by its license and subsequently revise the current VY Emergency Plan after the plant
enters an anticipated permanently defueled condition. If those license exemptions are granted,
Entergy intends to essentially cease its off-site emergency preparedness and response functions
beyond the statutorily mandated all-hazards approach required of each Vermont town today. If
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the requested exemptions are granted, the license would no longer require the licensee to support
activities such as planning, exercises, and training even though the proposed plan continues to
rely upon supplemental emergency response-organizations and agencies for incidents on-site.
Under the proposed exemptions, Entergy also intends to significantly reduce the number
of personnel in the Emergency Response Organization which has historically been tasked with
managing a declared incident on-site. Entergy intends to make these reductions even while
nuclear fuel remains in the Spent Fuel Pool (SFP) before being moved to Dry Cask Storage. The
licensee has proposed to be given a series of exemptions to a relatively robust set of safety
measures for which there is not a comparable substitute commensurate with the hazards
presented until the fuel is housed in dry casks.
The State continues to bear a large responsibility for response to a Vermont Yankee
incident (industrial or radiological). Although the spectrum of possible incidents is reduced, there
are still significant risks posed by the plant that require planning and preparedness. Off-site
response organizations (ORO) and government entities cannot just dismiss hazards such as those
posed by Vermont Yankee in its permanently defueled status.
Vermont law identifies the Division of Emergency Management and Homeland Security
(DEMHS) as the delegated lead entity to coordinate all emergency management functions within
the State. As such, DEMHS is responsible for maintaining a robust set of preparedness standards
for local jurisdictions, public and private sector partners, and governmental partners to uphold.
DEMHS is also the steward of the State Emergency Operations Center (SEOC) which
coordinates all state level response to incidents such as those which could potentially occur at
Vermont Yankee at any time. The Radiological Emergency Response Program (RERP) is housed
in DEMHS and includes the state- and local-level plans to respond to an incident at VY.
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Licensee funding for the RERP program supports Emergency Management Directors (EMD) and
their staff in the six Emergency Planning Zone (EPZ) towns to train and exercise on a regular
basis in order to sustain their level of readiness. It supports agencies such as the Department of
Health (VDH) and the Division of Fire Safety (DFS) to train Radiological Plume Tracking and
Radiological Sampling Teams. The funding also supports the equipment and training needs of
fire, rescue, and law enforcement organizations in the EPZ specific to the hazards presented at
Vermont Yankee. Regular training and exercises, as well as the periodic planning meetings,
ensures that local and state personnel have solid relationships ahead of catastrophic events that
stress systems beyond their capabilities. The State has historically followed the robust set of
standards in the Federal Emergency Management Agency (FEMA) Radiological Emergency
Preparedness (REP) Program Manual to ensure the public safety of the citizens who live outside
of plant boundaries through the evaluation of exercises and the maintenance of plans, facilities
and equipment.

THE VY PDEP PROPOSES INSUFFICIENT STANDARDS FOR THE FACILITY
WHILE SPENT FUEL REMAINS IN THE FUEL POOL
Title 10 of the Code of Federal Regulations (CFR) outlines the regulations nuclear power
plants are required to follow to ensure "there is reasonable assurance that adequate protective
measures can and will be taken in the event of a radiological emergency." 10 CFR. §§
50.47(a)(1)(i) in 10 CFR § 50.47 and 10 CFR § 50 Appendix E. If a licensee is exempted from
the applicable portions of these regulations, its license no longer imposes needed standards until
the license is amended once more and the site is classified as an Independent Spent Fuel
Installation (ISFSI) and required to adhere to 10 CFR § 72.32. The set of regulations in 10 CFR §
72.32 specifically pertain to ISFSIs or Monitored Retrieval Storage (MRS) and as such are not
3
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written to support the inherently different hazards presented while fuel is stored in a spent fuel
pool and not in dry cask storage. While the spent fuel remains in pool storage, the facility poses a
higher risk than an ISFSI. The standards applied at VY should reflect and respond to the
circumstances at the site.

VY VDEP SUBMISSION IS INCOMPLETE
10 CFR § 72.32 requires licensee emergency plans to "promptly notify offsite response
organizations and request offsite assistance, including medical assistance for the treatment of
contaminated injured onsite workers when appropriate." 10 C.F.R. § 72.32(a)(8). The proposed
VY PDEP refers to the need for supplemental assistance in several places including the
following:
Arrangements have been made for the extension of the ERO's
capability to address emergencies. The following arrangements are
in place through letters of agreement for ambulance services,
treatment of contaminated and injured patients, fire support
services, and law enforcement response as requested by the station:
1. Transportation of injured personnel using an ambulance service;
2. Treatment of radioactively contaminated and injured personnel
at a local support hospital (Brattleboro Memorial) as specified in
the local support hospital plans; and
3. Fire support services by the Vernon and Brattleboro Fire
Departments and the Tri-State and Southwestern Fire Mutual Aid
Networks.
4. Law enforcement support services provided by local, county,
state, and federal law enforcement authorities as appropriate and
response capabilities are documented in the letters of agreement
maintained by Security.
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Evidence of agreements with participating local services is
addressed in Appendix E; the Vermont Yankee Fire Protection
Program, and the Annual Law Enforcement Letters of Agreement
(Safeguards Information) maintained by Security.
LAR, Attachment 2, Vermont Yankee Nuclear Power Station Perwmanentlv
Defueled Emergency Plan, Rev. 0, at 21
The agreements referred to in this section of the plan were not included in the submission. Rather
the reader is directed to the Vermont Yankee Emergency Preparedness Department where the
documents are said to be on file. LAR, Attachment 2 at 50. Among those agreements said to be
on file is one with the State of Vermont. The current agreement Vermont Yankee maintains with
the State pertains to Emergency Plan activation under the current regulatory guidelines and
outlines response based on the current Emergency Response Organization structure. Before the
State could adequately prepare for the implementation of the proposed VY PDEP, the agreement
would need to be updated and reflect the conditions as they will exist if the VY PDEP is
applicable. Without this piece of documentation in place, the VY PDEP does not comply with
10 CFR § 72.32.
Appendix E of the VY PDEP submission references an Index of Emergency Plan
Implementing Procedures and Support Plans, yet none of these pieces of documentation is
available for review. Implementing Procedures are meant to provide depth and detail not
contained in the main plan. Without the Implementing Procedures and Support Plans, the
proposed VY PDEP does not adequately describe how the Emergency Response Organization
will respond to an emergency. Without this level of depth it is impossible for those agencies and
governmental entities identified to provide supplemental support to the licensee to understand
how and when that support will be needed. In these circumstances, the NRC should not approve
the exemptions since it cannot find that no significant hazards consideration is needed.
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THE VY PDEP FAILS TO ADEQUATELY EVALUATE AND SUPPORT OFF-SITE
RESPONSE RESOURCES
Exercises are a cornerstone of the Federal Emergency Management Agency's (FEMA)
evaluation that OROs can provide reasonable assurance they can respond to an incident at a
nuclear power plant. "FEMA bases its reasonable assurance determination that OROs can protect
the health and safety of the public in the event of an incident at an NPP on both adequate
plans/procedures and the demonstrated ability to implement them. OROs use exercises, drills,
seminars, training, SAVs, and actual events to practice and fine-tune plan implementation."
Federal Emergency Management Agency, ProgramManual RadiologicalEmergency
Preparedness,June 2013 at 111-1. The VY PDEP describes the exercise activities the licensee
will maintain:
Biennial exercises shall be conducted to test the timing and content of
implementing procedures and methods; to test emergency equipment and
communication networks; and to ensure that emergency personnel are
familiar with their duties. VY offers the following organizations the
opportunity to participate to the extent assistance would be expected
during an emergency declaration; however, participation is not required:
I.

State of Vermont

2.

Brattleboro Memorial Hospital

3.

Brattleboro Fire Department

4.

Law Enforcement

5.

Rescue, Inc. Ambulance Service

At least one drill involving a combination of some of the principal
functional areas of emergency response shall be conducted in the interval
between biennial exercises.

6
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Vermont Yankee will continue to be evaluated by the NRC to assess their on-site response
capabilities yet several areas of the plan reference the assistance provided by OROs to
supplement their own capabilities. Without the requirement to evaluate OROs, the assessment of
the licensee's ability to address significant issues is inherently incomplete. The NRC should, at a
minimum, require the evaluation of OROs by FEMA to respond as outlined in the PDEP and
subsequent Letters of Agreement. Instituting this requirement would lead to a more holistic
approach to evaluation instead of the compartmentalized framework that currently exists in
regulation. Without this requirement, the NRC and the licensee have no basis in which to enforce
improvement actions for those areas that rely on ORO assistance. Furthermore, without a
specific requirement to train and evaluate OROs in exercise there is potential risk agencies will
not have the knowledge needed to ensure proficiency in responding to a very specialized type of
response such as a nuclear power plant incident. The institution of regimented planning, training
and exercise requirements for OROs consequently requires the licensee to support them through
financial means in order to facilitate the compliance with said measures. The licensee should be
required, rather than encouraged, to continue coordination efforts in order to ensure planning
standards continue to be upheld.

THE NRC STAFF HAS FAILED TO CONSIDER THE ABILITY OF OFF-SITE
RESOURCES TO PROVIDE NECESSARY ASSISTANCE TO VERMONT YANKEE
On November 14, 2014, the NRC Executive Director for Operations issued a
memorandum to NRC Commissioners outlining NRC Staff analysis and recommendations
related to Entergy's pending request for exemption from certain emergency planning
requirements. In that memorandum, the Staff analysis and recommendations speak, in part,
directly to the substance of the LAR. The State therefore includes comments on the
7
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memorandum on the basis and to the extent that the memorandum encompasses issues that are
intimately tied to the LAR under review.
The NRC Staff's recommendations included in the November 14 memorandum assert
that the analysis conducted by ENO "provides reasonable assurance that in granting the
requested exemptions to ENO: (1) an offsite radiological release will not exceed the EPA PAGs
at the site boundary for a DBA; and (2) in the unlikely event of a beyond DBA resulting in a loss
of all SFP cooling, there is sufficient time to initiate appropriate mitigating actions and, if a
release is projected to occur, there is sufficient time for offsite agencies to take protective actions
using a CEMP to protect the health and safety of the public." Memorandum from Mark Satorius,
NRC Executive Director of Operations to NRC Commissioners, November 14, 2014 (SECY-140125) (ADAMS Accession No. ML 14227A71 1). These assertions assume that Comprehensive
Emergency Management Plans (Emergency Operations Plans or EOPs) at the State and local
level specifically account for an incident involving a radiological release from a fixed facility
such as Vermont Yankee. While the all hazards emergency management concept is widely
adopted and implemented in Vermont as outlined in the National Response Framework,
incidents such as a radiological release are extremely specialized in nature. Even if a release did
not exceed Environmental Protection Agency (EPA) Protective Action Guidelines (PAGs) offsite, the burden remains with local and State government to Validate what has or has not
occurred. The health and economic viability of the areas surrounding Vermont Yankee depend
on the assurances provided by governmental entities that impacted areas are safe as is the case in
any other disaster. Those assurances can only be provided by training, exercising and equipping
personnel to assess the impacts to health and the environment outside of site boundaries. Without
the ongoing license requirement to maintain accident assessment capabilities off-site and the
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subsequent provision of support, as is now the case, the State might have to rely on resources of
surrounding states and the federal government. Unfortunately that reliance could delay response
times as resources are mobilized and assigned. This is time that cannot be wasted once a release
has occurred even if it below EPA PAGs.
The NRC Staff appears to have come to a number of conclusions regarding the status of
off-site EOPs without conducting any sort of formal review of those documents to assure their
readiness to address the changing circumstances at the plant. Coupled with the fact that
significant portions of the proposed VY PDEP are not available for review by State and local
entities, it is impossible for the EOPs of OROs to be revised to reflect the specific response and
recovery actions at the plant. Again, the State contends that the NRC Staff should not make a no
significant hazards consideration determination as long as plans on-site call for the supplemental
assistance of OROs without reviewing the associated plans for such instances and providing the
opportunity for revision as applicable.
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Erica M. Bornemann
619 Fontaine Hill Rd.
Morrisville, VT 05661
802-279-4049
Erica.bornemann@state.vt.us

Education
Bachelor of Arts
Major: Political Science
Minor: Public Administration

Western New England College
Springfield, MA
May 2008

Master of Public Administration

Norwich University
Northfield, VT
June 2010

Employment Experience
Chief of Staff, Vertmont Division of Emeergencyv Management and HomelandSecurit'
* Oversee the daily operations of the Division including the Planning,
Operations and Logistics, Homeland Security, and Recovery and Mitigation
Sections
* Maintain and track progress on the Statewide Emergency Management and
Homeland Security Strategic Plan.
* Develop and implement policy initiatives in accordance with Division goals
and objectives.
* Engage in leading disaster response and recovery activities in the State
Emergency Operations Center.
* Oversee programmatic monitoring for all Division grant programs.
* Ensure human capital management activities occur consistent with Division
goals and objectives.

Waterbury, VT
December, 2014

PlanningSection Chief Vermont Division of Emergency Management and
Waterbury, VT
Homeland Security
November 2012" Engage in disaster response and recovery operations as the Planning
December 2014
Section Chief.
* Ensure the continuous revision and update of the Vermont State Emergency
Operations Plan.
" Provide primary programmatic oversight of the Emergency Management
Performance Grant and the Radiological Emergency Response Program Fund.
* Manage the Radiological Emergency Response Program.
* Ensure the annual development of the statewide Threat/ Hazard Inventory and
Risk Assessment.
* Oversee the execution of the statewide critical infrastructure program including
the Vermont Infrastructure Protection Plan.
* Implement statewide policy directives to enhance local and state emergency
preparedness.
* Conduct an annual self-assessment and onsite assessment every five years of the
Emergency Management Accreditation Program.
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Erica M. Bornemann
619 Fontaine Hill Rd.
Morrisville, VT 05661
802-279-4049
Erica.bornemann@state.vt.us
Eniergency Afanagement ProgramSpecialist. V"ermnont Enmergency'v Management
Waterbury, VT
* Revise and update the Radiological Emergency Response Incident Annex to
March 2011the State Emergency Operations Plan and all associated state-level plans and
November 2012
procedures.
* Plan and conduct quarterly Vermont Yankee exercises including the 2011
and 2013 FEMA Graded Ingestion Pathway and Plume Phase Graded Exercises.
* Ensure statewide compliance with the FEMA Radiological Emergency
Preparedness Program Manual Planning Standards and Exercise criteria.
Einergency AManagement Planner, V,'ermont Enmergencv Management
Waterbury, VT
* Engage in disaster response activities within the State Emergency
August 2008Operations Center under the Planning Section.
March 2011
" Coordinate the use and exercise of dam emergency action plans with state, local,
and private sector officials.
* Evaluate and facilitate exercises across the state designed with an all-hazards
approach to prepare participants for disaster.
* Liaison between state, local, and non-government officials for the planning and
activation of the state's regional Med Surge/ Mass Care Facilities.
* Plan and conduct the annual statewide Emergency Preparedness Conference.
" Act as an Accreditation Manager during the successful accreditation of Vermont's
emergency management program by the Emergency Management Accreditation Program.
* Coordinate yearly revision and updates for the Department of Public Safety's
Continuity of Operations Plan.

Related Experience
Lamoille County Co-Coordinator,American Red Cross. Northern Vermont Chapter
* Lead the Lamoille County Disaster Action Team in responding to
and providing support for local and regional disasters.
* Provide support in events that require shelter operations, client casework,
feeding, and search and rescue services on a twenty-four hour basis.
* Interface with local and state officials to promote the mission of the
team.

March 2010January 2012

Skills and Training
Windows, Microsoft Word, Microsoft Excel, Microsoft Power Point, HTML
Strong Organizational and Interpersonal Skills
IS-100: Introduction to Incident Command System
IS-200: Incident Command System for Single Resources and Initial Action Events
IS-300: Incident Command System for Expanding Incidents
IS-400: Advanced Incident Command System
IS-700: National Incident Management System, An Introduction
IS-800.A: The National Response Plan, An Introduction
Homeland Security Exercise and Evaluator Program, Train-The-Trainer and Toolkit
Orientation to Mission Assignment Processing
The Effective Facilitator, Leadership Strategies Institute
Emergency Management Assistance Compact Advanced Team Member
Hazardous Materials Awareness Level
EOC Operations and Planning for All Hazards
Threat and Risk Assessment
Leadership in Police Organizations
21P age
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COMMENTS AND DECLARATIONS OF THE VERMONT DEPARTMENT OF
HEALTH ONENTERGY VERMONT YANKEE'S LICENSE AMENDMENT REQUEST
FOR THE EMERGENCY PLANNING ZONE IN LETTER
BVY 14-033 DATED JUNE 12,2014 AND SECY-14-0125 DATED NOVEMBER 14,2014.
February 9, 2015

Introduction to Comments from the Vermont Department of Health

The Vermont Department of Health (VDH or Department), by and through Dr. William
Irwin, Sc:D, CHP, Vermont Radiological and Toxicology Sciences Program Chief (curriculum
vitae attached), focuses its comments and declarations on the NRC staff analysis and
recommendations contained in a November 14, 2014 Policy Issue memorandum addressing
certain exemption requests made by Energy Nuclear Operations, Inc. (ENO). See Memorandum
from Mark Satorius,NRC Executive Directorof Operations to NRC Commissioners, November
14, 2014 (Satorius Memorandum)(SECY- 14-0125)(NRC Agencywide Document Access
Management System [ADAMS] Accession No. ML14227A71 1). Specifically, the Satorius
Memorandum seeks "Commission approval for the staff to grant [ENO's] request for exemptions
from certain emergency planning (EP) requirements of Part 50... of Title 10 of the Code of
FederalRegulations." Id., at 1. ENO's request for the referenced exemptions was filed on March
14, 2014, prior to this License Amendment Request (LAR). See Entergy Request for Exemptions
from Portions of 1O CFR 50.47 and 10 CFR 50, Appendix E, March 14, 2014 (BVY 14009)(ADAMS Accession No. ML14080A 141).
While the SECY-14-0125 Satorius Memorandum is not necessarily under review by the
commission here, the memorandum's contents are highly relevant to any Commission
consideration of the instant LAR. The BVY 14-009 exemption request acts foundational
requirement for the operation of this LAR. As a result, the Commission's review of the LAR is
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necessarily predicated upon consideration of SECY-14-0125, and comment on the memorandum
is appropriate and within the scope of relevant commentary.
VDH strongly disagrees with the recommendation of the NRC staff in SECY-14-0125 to
grant Entergy Nuclear Operations' (ENO) requested emergency plan (EP) exemptions from
certain requirements of 10 CFR § 50.47 (b) and Appendix E to 10 CFR Part 50. The primary
reasons for this are:
1. The exemption approval recommendation of the NRC staff is inappropriately based
solely upon dose of radioactive contamination and does not include the health impacts of
radioactive contamination from releases that result in doses below the Environmental
Protection Agency (EPA) Protective Action Guidelines (PAGs);
2. The exemption approval recommendation of the NRC staff incorrectly assumes a
comprehensive emergency management plan (CEMP) appropriate for response and
recovery from radioactive contamination releases can exist and be maintained by offsite
response organizations without licensee financial support; and
3. There has been no rulemaking and public comment appropriate to the proposed
exemptions to the EP requirements of 10 CFR 50.47 (b) and Appendix E to 10 CFR Part
50.
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The Recommendation for Exemption Approval Is Based Only on Doses In Excess Of EPA
PAGs Which Ignores Other Possible Public Health Consequences

Entergy and the NRC staff has determined that accidents at Entergy Vermont Yankee
Power Station after April 2016 are unlikely to result in whole body doses in excess of one rem or
thyroid doses in excess of five rem beyond the site boundary. The Department has not had the
opportunity to assess the evidence to support that conclusion. Beyond that, those dosage levels
are not the only thresholds for potential detriment to public health. Should a fire, a leaking
container, or a transportation or industrial accident result in the release of radioactive materials
that contaminate the environment around Vermont Yankee, numerous other consequences that
are a detriment to public health will occur.
Radioactive contamination in solid, liquid or gaseous form that leaks from structures,
systems or components or is released due to deliberate or accidental container damage or
destruction may contaminate the water, land or air beyond the Vermont Yankee site boundary.
While, according to the NRC staff and ENO, the contamination may not lead to doses that
exceed the EPA PAGs, there still could be adverse health consequences. Some members of the
public may inhale or ingest radioactive materials and receive low doses. Nonetheless, these doses
will solely be due to the release from Vermont Yankee, and even though they may be less than
the EPA PAGs, they still pose a risk of later health effects in those exposed. While evacuation
and medical counter measures like potassium iodide may not be ordered in such circumstances,
many of those exposed will self-evacuate and expect medical care.
In the case of a release related to Vermont Yankee, the public will look to the Department
to explain what occurred, how the exposure affects health and well-being and what should be
done in response to the exposures. Environmental samples would be collected by Vermont's
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radiological first responders and samples would be analyzed in the VDH radiochemical
laboratory. The analytical results would then be published to provide facts to allow people to
trust that the land and water are, or will be at some future time, free of contamination. These
capabilities have been developed over 42 years of Vermont Yankee operation, and should be
sustained until the large volumes of radioactive materials stored at Vermont Yankee are removed
from Vermont and properly disposed of at licensed radioactive waste facilities.
The NRC staff is using the EPA PAGs improperly. They are designed to provide
guidance, not regulation, as to when and how protective actions like evacuation, potassium
iodide administration, relocation, reentry and return may be appropriate, not when emergency
plans are to be written, replaced or exempted. Emergency Plan requirements for nuclear power
reactors in SAFSTOR must address all sources of radioactive contamination of the environment
and not just those that result in doses greater than the EPA PAGs. This includes planning for and
funding of dedicated state radiological health resources to survey the environment outside the
site boundary for contamination of any media, analysis of those media for contamination, even at
low levels, and reporting of the results to the public.
The Vermont Department of Health also lacks confidence that Entergy has provided
sufficient evidence that all accident scenarios have been considered for its permanently defueled
emergency plan. In particular, the accident and dose assessment software used by Entergy,
Unified RASCAL Interface 2.0.1.0 of October 2014 (URI) does not recognize the widely
accepted possibilities of hostile action-based scenarios that could severely damage spent nuclear
fuel in its spent fuel pool. Such scenarios are described by the NRC in NUREG-1738 and the
National Academies of Science. Safety And Security Of CommercialSpent Nuclear Fuel Storage
(PublicReport), Committee on the Safety andSecurity of Commercial Spent Nuclear Fuel
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Storage Board on Radioactive Waste Management Division 017 Earth and Life Studies National
Research Council Qf The NationalAcademies (2006). Lacking consideration of these and other
scenarios in this important Entergy Vermont Yankee emergency preparedness software is
evidence that the PDEP does not adequately consider these scenarios as pointed out by the
Vermont Public Service Department in its comments on the license amendment request.
Recent use of the software by the Vermont Department of Health's US Department of
Energy-trained Assessment Scientists revealed that URI would be useless for spent fuel accidents
caused by aircraft crashes, whether accidental or hostile action-based or by large explosions
caused by missiles or by armed intruders. Other scenarios that could result in the loss of the sheet
metal structure that is the only secondary containment for the spent fuel pool, such as those
identified with the accident at Fukushima, also do not appear to have been provided for in URI
and the PDEP. The Health Department recognizes it would require the use of other software to
model the consequences of these scenarios. The Department is well-trained in this other
software, and in the interpretation of its output for the public and decision-makers. The elements
of a law enforcement, fire department and emergency medical services based Comprehensive
Emergency Management Plan are not.

The Assumption That a Comprehensive Emergency Management Plan (CEMP) Adequate
to Respond to Radiological Releasesfrom a Decommissioning Nuclear Facility Can Exist
and Be Maintained without Licensee Support is Erroneous

SECY- 14-0125 states that "elements of the revised emergency plan would facilitate the
ability of offsite authorities to take protective actions under a CEMP." Satorius Memorandum at
5. There are numerous industrial accident scenarios, especially involving the movement or
transportation of radioactive materials, hostile action based scenarios, and natural disasters that
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could lead to the release of radioactive materials being stored in the structures, systems and
components used for SAFSTOR for what ENO projects in its PSDAR to be a period of fifty
years. Assaying these kinds of offsite consequences requires much more than law enforcement,
fire department and emergency medical service personnel. It requires personnel trained to survey
people and the environment for radioactive contamination, personnel trained to interpret
radioactive material contamination for dose consequences and decisions about decontamination
and disposal as radioactive waste, and personnel to inform decision-makers and the public of the
situation to put risks in perspective and to plan other response actions. These kinds of people
make up the existing offsite response organizations that the ENO exemptions would eliminate.
SECY-14-0125 also notes that precedent for approval of the EP exemption request has
been set at Kewaunee Power Station and the Zion facility. Id. at 2. This is not evidence, let alone
adequate evidence, for the NRC staff to recommend approval of the EP exemptions requested by
ENO in its March 14, 2014 letter. See BVY 14-009.Emergency Planning has always been, is now,
and always will be a local matter, and what other states or localities may have approved-in
processes that Vermont was not a party to-cannot be imposed on Vermont. There are
significant differences between Vermont and other states where decommissioning has occurred
that show the exemption should not be approved here. Most importantly, unlike all other states
with nuclear reactors in SAFSTOR, Vermont does not have other operating nuclear facilities
within its borders and therefore, absent continued support from Vermont Yankee, would lack the
infrastructure required to respond to a radiological release, including those resulting in doses less
than the EPA PAGs.
SECY-14-0125 describes how the Federal Emergency Management Agency (FEMA)
concurs with the NRC staff position recommending approval of the ENO EP exemptions. Should
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there no longer be EP requirements to financially or otherwise support Vermont Yankee offsite
response organizations, there is no way these organizations can meet FEMA or any other
authority's guidance. It is also likely that, absent the emergency planning requirements for which
ENO seeks exemption, any of the FEMA resources described in SECY-14-0125 (the Federal
Radiological Preparedness Coordinating Committee, FEMA Headquarters and FEMA Regional
Staff) would actually support Vermont's EP efforts at a level required for the people and
environment of Vermont.
Not only should the decommissioning EP require plans that include offsite response
organizations including the Vermont Radiological Tracking Team, the Radiological Sampling
Team, and the Vermont Department of Health and its radiochemistry laboratory, but ENO should
be required to financially support them.

There Has Been No Rulemaking and Public Comment on Exemptions from EP
Requirements for Decommissioning Facilities

In its summary, the SECY-14-0125 letter includes the statement that "there are no
explicit regulatory provisions distinguishing EP requirements for a power reactor that has been
shut down from those for an operating power reactor." Satorius Memorandum at 1. The
document notes that rulemaking for nuclear power plant decommissioning was planned, but put
off with the "higher priority work after the terrorist attacks of September 11, 2001 ." Id., at 3.
With a growing number of nuclear power reactors presently undergoing decommissioning and
expected to begin decommissioning in the next twenty years, this lack of clear regulation and
absence of rulemaking makes circumstances unpredictable for many states who have lacked the
opportunity to have their concerns for emergency planning addressed properly.
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The NRC staff inappropriately based its recommendation to approve emergency plan
exemptions for Vermont Yankee on analyses applicable to an independent spent fuel storage
installation (ISFSI) or monitored retrieval Site (MRS). This methodology is inappropriate
because former nuclear power reactors in SAFSTOR contain very large radioactive materials
storage areas, not discrete spent fuel canisters tested and licensed specifically for the storage of
high level waste. The structures, systems and components of a nuclear power reactor in
SAFSTOR present a multitude of pathways for releases of radioactive materials into the
environment. While the consequences may not result in doses in excess of EPA PAGs,
environmental and public health consequences are possible. The probability of such releases is
clearly greater than zero as has been documented in the Vermont Yankee PSDAR, including the
extensive leak of reactor coolant/condensate from the augmented off gas system discovered in
2009.
Had there been required rulemaking for decommissioned nuclear power reactors, many
states, including Vermont likely would request that NRC staff require licensees, including ENO,
to financially support offsite radiological emergency response. Funding levels would be
commensurate with the appropriate level of offsite response, and not simply eliminate essentially
all offsite radiologically appropriate emergency response. One level might be set for the period
through the removal of all spent fuel from the spent fuel pool (SFP), and another, reduced level
might be set for the remaining time until decontamination, dismantling, and license termination.
Absent rulemaking with public comment, the opportunity for states to weigh in is lost or
significantly diminished.
It is unfortunate that the NRC staff has reinforced the misleading implication put forth by
ENO in its Permanently Defueled Emergency Plan (PDEP) that elements of the EP "have been
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established with the review and agreement of responsible State authorities." BVY 14-033,
Attachment 2, Vermont Yankee Nuclear Power Station PermanentlyDefueled Emergency Plan,
Rev. 0, at 35, § 11. 1. It is the understanding of the Department that the only review of the
decommissioning EP with State authorities has occurred in briefings by ENO EP personnel in
routine meetings of what is called the Tri-State Directors. A brief slide presentation before this
audience is certainly not adequate State review and it should not be construed as State
agreement.
Absent appropriate regulations for emergency planning during the decades-long phases of
decommissioning, ENO should be allowed by the NRC staff to work extensively with the State
of Vermont to identify mutually agreeable conditions for offsite radiological emergency response
rather than have that possibility hampered by exemption of offsite responsibilities.

Conclusions of the Vermont Department of Health

According to SECY-14-0125, "FEMA acknowledges that individual states and local
governments have the primary authority and responsibility to protect their citizens and respond
to disasters and emergencies." Id., at 6. This certainly includes radiological emergencies, and it
includes those that contaminate the environment with radioactive materials and lead to doses to
members of the public both less than and greater than the EPA PAGs. These radiological
emergencies require significantly more resources than what the NRC staff describes as a
comprehensive emergency management plan using law enforcement, fire departments and
emergency medical services. This includes the capability to survey for contamination, to
properly collect samples with chain of custody, to efficiently analyze a wide variety of
environmental media for radioactive material concentrations, to precisely interpret field
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measurements and laboratory results, and to effectively report the situation to the public to allay
concerns and to decision-makers so agencies can take appropriate public health and
environmental protection response actions.
The recommendations of SECY- 14-0125 undermine the ability to provide necessary
emergency services for a plant in SAFSTOR by unilaterally exempting NRC licensees from most
offsite emergency planning regulation based on inappropriate analysis applicable to ISFSIs and
MRSs and a lack of consideration of hostile action-based scenarios. The Commission should
reject the staff recommendations of SECY- 14-0125.

Respectfully,

/s/ William Irwin
William Irwin, Sc.D., CHP
Radiological and Toxicology Sciences
Program Chief
Vermont Department of Health
108 Cherry Street
Burlington, VT 05401
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William E. Irwin, Sc.D., CHP
Education
4- Doctor of Science, Work Environment Engineering, University of Massachusetts Lowell
4- Master of Science, Radiological Sciences, University of Massachusetts Lowell
Master of Business Administration, Southern New Hampshire University
Bachelor of Arts, Philosophy and History, Christopher Newport University

Experience
4- Vermont Departnentof Health, December 2005-present: Radiologicaland Toxicological Sciences
Program Chief.Manage a staff of scientists who provide guidance to the public, state agencies and
other stakeholders on the health risks and methods of health protection for acute and chronic exposures
to ionizing and non-ionizing radiation and toxic materials. Provide guidance to citizens of Vermont
and advice to members of Vermont state government on regulated and unregulated radiological and
toxicological health matters. Manage environmental surveillance and emergency preparedness for the
Vermont Yankee Nuclear Power Station.
4- Harvard University, October 2001-September 2005: Health Physicist, Laser Safety Officer,
Associate RadiationProtection Officer. Directed technical services for environmental health and
safety programs at Harvard University. Managed a staff of eight technicians and physicists at the
Harvard Medical School and the Faculty of Arts and Sciences. Significant accomplishments included
direction of radiological and environmental health activities during the decommissioning of the
Harvard Cyclotron Laboratory, and development and initial implementation of the Harvard University
Laser Safety Program. Taught courses in laser health physics.
4- MassachusettsInstitute of Technology, October 1992-October 2001: Health Physicist,Assistant
Radiation ProtectionOfficer Managed the safe use of ionizing and non-ionizing radiation producing
devices for campus research laboratories. Designed safety measures for radiological hazards, taught
courses in radiological health protection, performed measurements and calculations for radiological
emissions, supervised technicians, and determined doses and potential consequences of radiological
exposures. Special projects included leading the MIT-Cambridge Collaboration on Education for the
Environment.
4- Biological,Chemical and RadiologicalOccupationalHealth Consultant, 1994-2005: Praecis
Pharmaceuticals; Suntory Pharmaceuticals, Wolfe Laboratories, Inc.; Satori Pharmaceuticals, Inc.;
Cubist Pharmaceuticals; Arcturus Pharmaceuticals; Millenium Pharmaceuticals; Kinetix
Pharmaceuticals; Animal Rescue League of Boston; W.R.Grace; Sontra Pharmaceuticals, Inc.; Implant
Sciences; East Coast Chiropractic; Chemical & Atomic Workers Union; Lasertron; Vizidyne;
Duracell; Gillette; Senior Flexonics; Telephotonics; Esdaile, Barret & Esdaile; AT&T Wireless; Bell
Atlantic Mobile; Entel; NLS; Omnipoint;Verizon Wireless; Sprint PCS; T-Mobile Communications;
the Town of Medfield, MA; the Town of Wrentham, MA; General Dynamics, Inc.
4' North Atlantic Energy Services, July 1990-October1992: Health Physics and Supervisor Training
Instructor. Designed, developed and taught courses in health physics, nuclear power plant operations,
and supervision. Emergency Responder and Emergency Response Trainer.
4. Arizona Public Service Company, December 1985 -July 1990: Health Physics, Chemistry, and
Engineering Training Instructor and Supervisor. Designed, developed and taught courses in health
physics, nuclear power plant operations, and chemistry. Led the team of instructors who prepared and
presented courses in engineering and plant operations, and supervised the team of chemistry
instructors.
4- ContractHealth Physics Instructorand Technician during refueling and maintenance outages,
June 1984 -December 1985: Virginia Power (Surry and North Anna Stations); Southern Nuclear
Operating Company (Farley Station); South Carolina Electric & Gas (Brunswick Station); Carolina
Power & Light (V.C. Summer Station).
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William E. Irwin, Sc.D., CHP
"4 Newport News Shipbuildingand Dry Dock Company, Newport News, Virginia, Radiological
Controls Technician. October 198 -June 1984. Trained and worked according to the US Navy
Training Criteria of NAVSEA 389-0288 on submarines, aircraft carriers and guided missile cruisers.

Professional Certifications
-4- Certified Health Physicist, certified by the American Board of Health Physics, comprehensive
examination passed July, 1996. Re-certified in 2000, 2004 ,2008, 2012.
.- Hazardous Materials Technician/Specialist/Crew Chief, Vermont Hazardous Materials Response
Team, August 2007.
4- Firefighter ILcertified by the Vermont Fire Service Training Council, May 2008
4- Firefighter H, certified by the Vermont Fire Service Training Council, February 2012
4- Emergency Medical Technician, certified by the National Registry of Emergency Medical
Technicians, June 2013
,- AgriSafe Provider, certified by the University of Iowa Center for Agricultural Safety & Health, July
2013.
4- Professional Ski Instructor, certified by the Professional Ski Instructors of America, March 2009

Professional Affiliations
4- Conference of Radiation Control Program Directors (CRCPD), Chair-Elect (2004-2005), Director
Member; Chair of CRCPD Homeland Security/Emergency Response Task Force 4 for evaluation of
resources for radiological and nuclear emergency response; Advisor to CRCPD Environmental Task
Force 43 for radiological data sharing policy development.
-4- National Council on Radiation Protection and Measurements (NCRP), Member of Council
Committee CC-I Radiation Protection Guidancefor the United States and Scientific Committee SC
3-1, Guidancefor Emergency'Responder Dosimetry.
4- New England Radiological Health Conference, Executive Board Member.
4- American Academy of Health Physics, Diplomat.
4- Health Physics Society, Plenary Member
4- Vermont Firefighters Association, Member
4- Bakersfield Volunteer Fire Department, Fire Captain and EMT

Specialized Training
-

44-

444-4-

4-

Turbo FRMAC, Assessment Scientist, 24 hour course conducted by Sandia National Laboratories on
the use of derived response level, derived intervention level and emergency worker protection
computer software, July 2013.
Emergency Medical Technician, 144 hour course with scheduled completion by April 2013.
Agricultural Medicine and Occupational Safety Training, 48 hour course on agricultural illnesses,
injuries and exposures with a focus on prevention, as well as care presented by the University of Iowa
Center for Agricultural Safety & Health and the New York Center for Agricultural Medicine & Health,
July 2013.
Computer Assisted Management of Emergency Operations, 24 hour course conducted by the
Environmental Protection Agency, May 2013.
HazCat Field Identification Course, 32 hour course presented by Haz Tech Systems, Inc., February
2013.
Firefighter IH,90 hour training and certification provided by the Vermont Fire Service Training
Council, February 2012.
Turbo FRMAC, Assessment Scientist, 24 hour course conducted by Sandia National Laboratories on
the use of derived response level, derived intervention leve and emergency worker protection computer
software, March 2009.
HazCat Field Identification Course, 32 hour course presented by Haz Tech Systems, Inc., October
2008.

2

VT Ex. 5 033

William E. Irwin, Sc.D., CHP
Small-scale Chemical and Biological Weapons Production, 40 hour course by Responders Resource
Technology, January 2007.
4- Homeland Security Exercise Evaluation Program, Vermont Homeland Security Unit, November.
2008
4- Firefighter I., 160 hour training and certification provided by the Vermont Fire Service Training
Council, May 2008.
-4- Hazardous Materials Technician, Vermont Hazardous Materials Response Team, February 20072012.
4- Hazardous Materials Emergency Responder. 24-hour course presented by Harvard University,
2001, 2002, 2003, 2004, 2005.
4- Multi-Agency Radiological Survey and Site Investigation Manual. 8-hour course presented by the
American Academy of Health Physics, July 2004.
4- Concepts and Methods for Communicating with Responders and the Public. 8-hour course
presented by the American Academy of Health Physics, July 2003.
4- Medical Management of Patients from Radiological Terrorist Events. 8-hour course presented by
the American Academy of Health Physics, June 2002.
4- Incident Command System. NIMS 700, ICS 100, 200, 300, 400 and 441 qualified through courses
presented by the Vermont Criminal Justice Training Council through May 2006-September 2011.
4- Non-Ionizing Radiation Safety: Evaluation and Management Techniques, 24-hour course
presented by Narda Microwave, November 1998.
4- Radiofrequency Radiation Safety in the Telecommunications Industry, 8-hour course presented by
Narda Microwave, September 1996.
-4- Advanced Laser Safety, 24-hour course presented by the Engineering Technology Institute, August
1996.
4- Health Physics at Research Reactors, 8-hour course presented by the American Academy of Health
Physics, July 1996.
4•- Radiation Physics at Accelerators, 8-hour course presented by the American Academy of Health
Physics, July 1995.
4- Environmental Radioactivity Quantification, 8-hour course presented by Canberra Industries, June
1994.
4- Laser Safety, 32-hour course presented by the Engineering Technology Institute, June 1993.
4-- MIT Reactor Safety Study, 40-hour course presented by the Massachusetts Institute of Technology,
Department of Nuclear Engineering, July 1988.
4- Arizona Public Service, Instructor Development: Instructor Platform Skills; Course Documentation:
.Conducting Topic, Task and Paradigm Analysis; Incorporation of Operating Experiences in Training
Programs; Learning Objectives; Evaluating Student Performance; Maintaining Training Materials;
Motivating Students and Responding to Student Needs; Advanced Platform Skills; Laboratory
instruction.
,4- Arizona Public Service Technical Development: Management Oversight and Risk Tree Root Cause
Analysis; Emergency Planning; Fundamentals of Working Fluids; Chemistry; Mitigating Core
Damage; Plant Modifications; Instrumentation and Process Controls; Systems, Plant Components and
Design Bases; reactor Theory; Plant Operations, Human Performance Evaluation Systems; Hazardous
Materials Control; Nuclear Reactor Safety
4- U.S. Naval Reactors Radiological Controls, three-month training program presented by Newport
News Shipbuilding and Dry Dock Company, October-December 1981.
4-

Publications
4- Symptoms Associated with prolonged Radio Frequency Radiation Exposure, Lee, Ernest C., Irwin,
William E. and Winters, Thomas H., Environmnetal Health Perspectives, June 2004.
4- Radio Frequency Radiation Risk - A Focus on Wireless Telephones. Dissertation for The University
of Massachusetts Lowell, 2002.
4- New Technology in Art. Encyclopedia of Occupational Health and Safety, Fourth Edition,
International Labour Office, Geneva, Switzerland, 1996.
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Software Knowledge
4- HPAC, RASCAL, TurboFRMAC, RES/RAD, MetPac, and HotSpot for response and recovery
from radiological and nuclear emergencies.
4- CAMEO for computer assisted management of emergency operations for chemical releases.
4- Microshield for external dose and shielding calculations.
4- Varskin for skin dose calculations.
-6 INDOS for internal dose calculations.
4- Lazan for laser nominal hazard zone, MPE and OD calculations
4- SPSS for epidemiological statistics and Stata for other statistics.
4- Microsoft Word for word processing, Excel for spreadsheets, Powerpoint for presentations, Access
for databases, and Project for project management.

Presentations
4- Vermont Yankee Decommissioning,New England Chapter of the Health Physics Society, May 2014.

4- Science and Response to a Nuclear Reactor Accident, National Academies of Science, May 2014.
4- Regional Rad/Nuc Exercises, Conference of Radiation Control Program Directors, May 2014
4- Chemical and Biological Weapons, Vermont Hazardous Materials Response Team, July 2013.
-4- The Vermont Dairy Air: Formaldehyde Use on Farms, National Environmental Health Association,
July 2013.
,4- Public Health Response to an Improvised Nuclear Device. Vermont Emergency Medical Services
Conference, Burlington, Vermont, October 2012.
4- Public Health Response to an Improvised Nuclear Device. New England Radiological Health
Conference., October 2012.
4- Public Health Response to an Improvised NuclearDevice. Vermont Healthcare Preparedness
Conference, Burlington, Vermont, June 2012.
4- Tri-State RadiologicalAnalysis of Fish. New England Radiological Health Conference, October
2012.
4-• Vermont Yankee GroundwaterProtection and the 2010 Tritium Leak. Northeast Epidemiology
Conference. October 2012.
4- The CRCPD Radiological/NuclearEmergency Toolboxfor Response and Recovery for an RDD or
IND. Conference of Radiation Control Program Directors, Orlando, Florida, May 2012.
-4 TMI, Chernobyl, Fukushintaand their Impacts on Vermont Yankee. Vermont Emergency
Preparedness Conference, Stowe, Vermont, November 2011.
4- The Fukushima Reactor andSpent Fuel Pool Accidents. Vermont Healthcare Preparedness
Conference, Stowe, Vermont, October 2011.
4- SituationalAwarenessand Assessment. CDC Radiation Emergencies Bridging the Gaps Conference,
Atlanta, Georgia, March 2011.
4- Vermont Yankee Tritium Release. International Emergency Management Conference, Porsmouth,
NH, December 2010.
4- Vermont and Empire 09. The National Radiological Emergency Preparedness Conference, Chicago,
Illinois., July 2009.
4- The NERttC 2007 RDD Conference Exercise. Conference of Radiation Control Program Directors,
Columbus, Georgia., May 2009.
4- Radiological/NuclearEmergency Responsefor EMS. Vermont Emergency Medical Services
Conference, Burlington, Vermont, March 2009.
4- The Health Physics of Radon. Vermont Radon Conference, Bolton, Vermont, January 2009.
-4- Radiological/NuclearEmergency Responsefor Emergency DepartmentDirectors.Killington.,
Vermont, September 2007.
4- Radio Frequency Radiation Risk from Base Stations im the Environment. Hundreds of Presentations
to communities in Massachusetts, Connecticut, Rhode Island, New Hampshire and New York; January
1993 to September 2004.
-- Radio Frequency Radiation Risk - A Focus on Wireless Telephones. Presentation to the Health
Physics Society, Washington, DC, July 2004.
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-4- Decommissioning of the HarvardCyclotron. Presentation to the Health Physics Society, Washington,
DC, July 2004.
4- Decommissioningof the HarvardCyclotron. Presentation to the New England Chapter of the Health
Physics Society, Westford, MA, June 2003.
,4- Radon in the Home and.Laser Safety. Presentations for the Massachusetts Institute of Technology
Independent Activities Period, 1995 - 2000.
4- RadiationSafety, for the Massachusetts Safety Council, Braintree, MA, December 2000.
4- Laser Accidents at the Massachusetts Institute of Technology. Presentation to the North American
Campus Radiation Safety Officers, 17th Biennial CRSO Conference, July 1999.

Testimony
4- Testimony before the Vermont Public Service Board relative to the granting of a Certificate of Public
Good for the on Vermont Yankee Nuclear Power Station, June 2013.
4.- Testimony before Vermont Legislature on wind turbine sound, radiofrequency radiation from smart
meters, Vermont Yankee Nuclear Power Station and radiological program funding from 2009 to
present.
4- Testimony on the physics and health impacts of wind turbine sound at the Vermont Public Service
Board, February 2011.
4- Testimony on the physics and health effects of electromagnetic field and radio frequency radiation
sources:
0 In Massachusetts - Arlington Barnstable Billerica Boston Boxboro Braintree Brighton
Brookline, Bridgewater, Brookfield, Brookline, Burlington, Cambridge, Dedham, Dennis,
Dorchester, Easton, Fairhaven, Fall River, Fitchburg, Gloucester, Grafton, Groton, Groveland,
Hamilton, Hanson, Harvard, Harwich, Holliston, Hudson, Jamaica Plain, Lancaster,
Lexington, Lincoln, Lynnfield, Mansfield, Marblehead, Marshfield, Mattapoisett, Maynard,
Medfield, Methuen, Middleton, Millis, Nantucket, Needham, Newton, Norfolk,
Northborough, North Dartmouth, Norton, Norwell, Ogunquit, Orleans, Oxford, Peabody,
Plymouth, Provincetown, Quincy, Randolph, Reading, Revere, Rochester, Rockport, Saugus,
Sharon, Scituate, Stoneham, Sudbury, Sutton, Swampscott, Tewksbury, Tisbury, Townsend,
Waltham, Wellfleet, Westborough, Weston, West Roxbury, Westminster, Westwood,
Weymouth, Winthrop, Worcester and Wrentham
S
In New Hampshire - Candia, Derry, Goffstown, Hollis, Hudson, Nashua, Sutton and Pelham
0
In New York - Duanesburg and Saratoga Springs
6
In Rhode Island - Barrington, Johnston, Portsmouth, Providence, Middletown, North
Providence, North Smithfield, Smithfield, Warwick and Woonsocket.

Teaching Experience
4- Harvard University., 2001-September 2005, Laser Safety: Two-hour course delivered to research
faculty, students and staff on the physics of lasers, biological effects of lasers, engineering and
administrative controls for laser safety.
-4- Massachusetts Institute of Technology, 1992-2001, RadiationSafety: Three-hour course to research
students, faculty and staff on physics of radiation, biological effects of radiation, radiation detection
methods, and radiation protection regulations. Laser Safety: Two-hour course delivered to research
faculty, students and staff on the physics of lasers, biological effects of lasers, engineering and
administrative controls for laser safety. Occupationaland EnvironmentalLaw, RadiologicalRisk
Management in High Technology Enterprise,EnvironmentalHealth and Safety Case Studies - The
Microelectronicsand Biotechnology Industries; Comprehensive EnvironmentalHealth and Safety
ProgramDesign Projects: Presentations for the MIT Independent Activities Period., 1999.
4- North Atlantic Energy Services, 1990-1992, Team Building: As part of the overall management
training program, this eight-hour course used a variety of tools to better understand people and how
they might be motivated to become part of a highly successful team. Kepner-Tregoe Problem Solving
and Decision Analysis: As part of the management Training Program, this 24-hour course presented a
set of tools for systematic analysis of work situations leading to effective decisions and well-planned
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strategies for work. Power Plant Fundamentals: Forty-hour course in mathematics, physics and
chemistry fundamentals; nuclear fission; electrical power generation; plant systems and components;
instrumentation and control; normal and emergency plant operations
4- Arizona Public Service, 1985-1990, Nuclear Power PlantOperations:Forty-hour course as part of
the engineering and chemistry training programs that presented power plant fundamentals, nuclear
fission, reactor systems, startup, routine operations, and emergency operations. PlantSystems: Fortyhour course in all major systems of a nuclear power plant, including the nuclear reactor, steam
generation, electricity generation and safety system components.

Educational Details
,4- University of Massachusetts Lowell, Work Environment Engineering, Doctor of Science:
Doctoral courses in Biostatistics, Epidemiology, Ergonomics, Industrial Hygiene, Environmental Law,
Occupational Law, Pollution Prevention, Cleaner Production and Healthy Work Organization Design.
Research in occupational cancer policy, recombinant DNA health protection, radio frequency radiation
risk and the Environmental Protection Agency. Dissertation: A risk assessment on wireless telephones.
4- University of Massachusetts, Lowell, Radiological Sciences, Master of Science: Masters courses in
Mathematical Methods, Radiochemistry, Internal Dosimetry, Radiation Shielding, Radiation
Dosimetry and Radiation Safety and Control. Research thesis on Gamma Spectroscopy.
-4- Southern New Hampshire University, Masters in Business Administration: Graduate courses in
Managerial Accounting, Finance, Statistics, Economics, Marketing, Management, Business Law,
Strategic Analysis, Operations Management, Research Methods, Database Management, Information
Engineering, Organizational Behavior and Computer Information Systems. Research in electric utility
operations management.
,4- Arizona State University, Business Administration: Computer Information Systems, Managerial
Statistics, Management, Managerial Marketing, Legal Environment of Business, Managerial
Accounting, Financial management, Managerial Communications and Macro- and Micro-economics.
4- Old Dominion University, Physics: Algebra, Trigonometry, Calculus and Chemistry.
4ý- Christopher Newport University, Bachelor of Arts in Philosophy and History: In addition to the
required curriculum for a bachelor's degree, courses in Logic, Ethics, Aesthetics, Epistemology,
Metaphysics, Politics, Existentialism, and Chinese, Indian, and Greek Philosophy; American,
European, Russian and Asian History. Thesis in Architectural History.
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