MAINE YANKEE
321 Old Ferry Road, Wiscasset, Maine 04578

February 6, 2017
OMY-17-006
10 CFR 50.71(e)(4)
10 CFR 50.4(b)(6)
ATTN: Document Control Desk
U.S Nuclear Regulatory Commission
Washington, DC 20555-0001 72—-20

Maine Yankee Atomic Power Company
Maine Yankee Independent Spent Fuel Storage Installation
NRC License No. DPR-36 (NRC Docket No. 50-309)

Subject:  Biennial Update of the Maine Yankee License Termination Plan

Pursuant to the requirements of 10 CFR 50.71(e)(4) and 10 CFR 50.4(b)(6), Maine Yankee
Atomic Power Company (Maine Yankee) is submitting a periodic update of the Maine Yankee
License Termination Plan to the NRC. Enclosure 1 provides the pages changed in Revision 8 of
the Maine Yankee License Termination Plan. Enclosure 2 provides Revision 9 of the Maine
Yankee License Termination Plan in its entirety. These revisions were issued after Maine
Yankee submitted its previous biennial update on February 5, 2015 (Reference 1).

The following table provides a summary of and the rationale for the changes implemented in
Revisions 8 and 9 to the Maine Yankee License Termination Plan.

Revision Summary of and Rationale for Changes Implemented

8 Chapter 7 was revised to update the Decommissioning Cost Estimate. It reflected
the three-year update to the Decommissioning Funding Plan submitted to the
NRC on December 16, 2015 (Reference 2).
9 Chapters 3, 7, and 8 were revised to update the Decommissioning Cost Estimate
|.and schedule to reflect a new Decommissioning Cost Estimate and schedule that
was submitted to the Federal Energy Regulatory Commission on September 30,
2016 and approved by FERC on November 16, 2016.

This letter contains no commitments. If you have any questions regarding this submittal, please
contact Mr. J. Stanley Brown at (207) 882-1303.

I declare under penalty of perjury that the foregoing is true and correct. Executed on February 6,
2017.

Sincerely, .

% | l
Wayne Norton M 550 L
Chief Nuclear Officer /\) 6@ '
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7'0

UPDATE OF SITE- SPECIFIC DECOMMISSIONING COSTS

In accordance with 10 CFR 50,82(a)(9)(ii)(F) and the guidance of Regulatory Guide
1.179, the site-specific cost estimates and funding plans are provided.

712  Decommissioning. Cost Estimate

The current Federal Energy Regulatory Commission (FERC) approved decommissioning
cost estimate (Docket # ER13-1395-000) and cost estimate for management of spent fuel
and GTCC waste is based on the Stipulation and Settlement Agreement between
MYAPCO and the Connecticut Public Utilities Regulatory Authority, the Connecticut
Office of Consumer Counsel, the Maine Public Utilities Commission, the Maine Office
of Public Advocate, the Massachusetts Department of Public Utilities, and the Attorney
General of Massachusetts dated April 30, 2013, :

This cost estimate mcludes the cost associated with the proj ected ISFSI decommissioning
costs and a funding assumption: of 15 years of operations costs to manage spent fuel and
GTCC waste. A funding mechanism provides that damage awards and-seftlement
proceeds that MYAPCO recéives in future phases.of its litigation with'the Department of
Energy (DOE) will be apphed to maintain the-adequacy of the Nuclear Decomm1ss1omng
Trust (NDT) to cover 15 years of ISFSI operations.(as well as all other projected
decommissioning costs). In addition, MYAPCO has the right to resume collection of
decommissioning charges from its customers subject to the submittal of a proposal under
section 205 of the Federal Power Act, if needed.

MYAPCO has an account within its NDT entitled, “ISFSI Radiological Decom,” that
segregates the funds for radiological decommissioning of the ISFSI from thelarger
balance of funds for ongoing management of spent fuel and GTCC waste held in the
NDT.

The assumptions of the current decommissioning cost estimate are discussed in the
Decommissioning Funding Plan submitted to the NRC on December 16, 2015 in
accordance with 10 CFR 72.30(c) (Reference 7.3-1). The decommissioning cost estimate
incorporates the most recent assumptions with respect to the remaining decommissioning
activities and related costs (i.e., those associated with the Maine Yankee ISFSI). The total
un-escalated cost estimate for decomm1ssmnmg the ISFSI, including contingency is
approximately $27.4 million and $28.1 million in 2015 and 2016 dollars, respectively.
This includes approximately $21.6 million and $22.1 million for radiological removal in
2015 and 2016 dollars, respecively and ‘approximately $5.9 million and $6.0 million for
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Revision 8

non-radiological removal in 2015 and 2016. d‘o,liars, respectively.

MYAPCO will continue to inform the NRC regarding the status of this furiding by
complying with the obligations defined in: 1) 10 CFR 50.75(f)( 1) and (2) to submit an
annual Decommissioning Futiding Status Report; 2) 10 CFR 50. 82(a)(8)(v) to submit an
annual financial assurance status report regarding decomimissioning funding; and 3) 10.
CFR 72.30(c) to resubmit the decommissioning funding plan at intervals not to exceed

three years.
7.3  References

7.3-1 Letterfrom C, Pizzella (MY APCO) to U,S. Nuclear Regulatory
Commission, OMY~15-053, “Three-Year Update to the Independent Spent
Fuel- Storage Installatlon Decommlssmmng Funding Plan,” dated
December 16, 2015.
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Chapters 3, 7, and 8 | Incorporate updated In November 2016, FERC approved a new
decommissioning Cost Estimate decommissioning cost estimate and schedule
and schedule that was submitted by MY on September 30,
2016.
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P.o

LICENSE TERMINATION PLAN REQUIREMENTS - A NON-TECHNICAL
SUMMARY

P.1 Introduction

Maine Yankee received feedback from a number of different stakeholders concerning plans for
license termination and releasing the site for other uses. These stakeholders include the Maine
Department of Environmental Protection, Department of Human Services Division of Health
Engineering, the State Nuclear Safety Advisor, the Governor’s Technical Advisory Panel, the
Maine Yankee Community Advisory Panel, the Environmental Protection Agency, town of
Wiscasset officials, Friends of the Coast, and various private individuals.

The feedback has generally indicated a desire for Maine Yankee to go beyond the NRC
regulatory requirements (including ALARA) in reducing residual radiation exposure on-site. To
that end, in the Preface to the Original License Termination Plan submitted on January 13, 2000,
Maine Yankee proposed a site release standard of not more than 10 mrem/year for all pathways,
including not more than 4 mrem/year from groundwater sources of drinking water. On April 26,
2000, the Governor of the State of Maine signed into law LD 2688-SP1084, “An Act to Establish
Clean-up Standards for Decommissioning Nuclear Facilities.” This legislation amended the
Maine State definition of Low Level Radioactive Waste to exclude radioactive material
remaining at the site of a decommissioned nuclear power plant if the enhanced state standards
described in the new law are met. Prior to the passage of this legislation, on April 14, 2000,
Maine Yankee had signed an agreement with several Maine groups to support this legislation and
to fulfill our mutual intent to reduce the radiological burden at the Maine Yankee site. These
groups included “Safe Power for Maine,” “Citizens Against Nuclear Trash,” “Friends of the
Coast - Opposing Nuclear Pollution,” and the Town of Wiscasset. The state law and the
agreement identified above go beyond the NRC regulatory requirements in reducing residual
radioactive contamination remaining on-site at license termination.

This section of the LTP has two purposes:

. To discuss key elements of the LTP while lending perspective with respect to public
health and safety and
. To review the steps beyond the NRC regulatory requirements Maine Yankee will

implement in being responsive to stakeholder feedback and state legislation. These steps
are factored into Sections 1 through 9 of the License Termination Plan.

This Preface of the LTP is not intended for the NRC. Rather it is directed to the wide audience of
readers who have a stake or an interest in the ultimate re-use of the Maine Yankee site.
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P2 Background and Definitions

NRC regulations require that decommissioning nuclear facilities clean up residual radioactivity
(i-e., plant derived radioactive contamination above natural background radiation) so that the
average member of the critical group would receive no more than a 25 millirem (mrem) dose over
a year’s period of time. This is total dose from any exposure pathway (e.g., drinking water, food,
etc.). The enhanced state clean-up standard requires that this residual radioactivity result in not
more than 10 mrem/year for all pathways, including not more than 4 mrem/year from
groundwater sources of drinking water.

Dose is a measure of exposure to radioactivity. Naturally occurring radioactivity in Maine - i.e.,
from rock and minerals such as granite or from cosmic radiation - amounts to about 200-300
mrem/year. People are routinely exposed to many other sources of radioactivity.

In addition to the NRC’s site release limit, the NRC also requires that the residual radioactivity be
ALARA - “As Low As Reasonably Achievable.” Using NRC guidance, “reasonably achievable”
is determined by the amount of dose reduction achieved compared to the cost of additional dose
reduction.

The Environmental Protection Agency (EPA) has also issued site release guidance for facilities
other than commercial nuclear power plants. Their criterion is risk-based rather than dose-based.
Without accounting for radioactive decay, the EPA calculates a “surrogate” limit of 15 mrem/year
which, when decay is accounted for, results in guidance in excess of 30 mrem/year. The EPA
also fosters an additional criterion of 4 mrem/year due to groundwater ingestion. The EPA does
not have an ALARA standard.

Dose in this range (4 -25 mrem per year above background) is such a low value that it cannot be
directly measured, particularly considering that total radiation exposure is the sum of many
different exposure pathways such as eating, drinking and direct exposure.

In order to demonstrate compliance with a dose limit, one must convert it to a surrogate value that
can be directly measured. This value is called Derived Concentration Guideline Level or
“DCGL.” The DCGL is a limit for residual radioactive contamination levels in soil, buildings,
etc. that, when put into a computer model to account for all exposure pathways, will result in
doses not more than a pre-defined limit (e.g., not more than 10 mrem/year for all pathways,
including not more than 4 mrem/year from groundwater sources of drinking water).

In order to identify the exposure pathways, one must answer the question, “Who receives the dose
?” The answer is found in regulatory guidance which requires the dose calculations to model the
average member of the critical population group. In other words, a hypothetical, conservative
scenario is created which includes theoretical individuals who could receive more radiation dose
than could be expected for a member of the public.
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As aresult, Maine Yankee has chosen the so-called resident farmer scenario. In this case, a
farmer is resident on the site, obtains drinking and irrigation water from the most contaminated
portion of the site, and eats the crops and animals grown from the well water. As discussed in
more detail in the LTP, this is an extremely conservative scenario because high quality
community water service is readily available, and a resident farmer is unlikely to inhabit the
property given the potential for certain commercial uses.

All of the exposure pathways applicable to the resident farmer scenario are considered in the
computer model. This model resuits in the calculation of the DCGL. The DCGL is a value that
can be directly measured. For instance, the residual contamination on a building foundation wall
may be 15,000 dpm/100 cm® The term “dpm” stands for “disintegrations per minute” and is the
number of radioactive atoms that decay in a minute. The “100 centimeter squared” provides an
area over which the measurement is made. If the DCGL for this building example is below
18,000 dpm/100 cm? (e.g., in the Containment Building) then, under “MARSSIM” (see below),
we can be assured that radiation exposure due to this portion of the building, combined with the
remainder of the site, will be not more than 10 mrem/year for all pathways, including not more
than 4 mrem/year for groundwater sources of drinking water.

Once the dose limit is converted to a readily measurable value, the question is “How should one
measure it in a widely recognized manner with high confidence that the site meets the limit for
release?” To solve this problem, various government agencies including the NRC, the EPA, the
Department of Energy and the Department of Defense spent a number of years pooling their
resources to come up with a solution. They developed a method that would ensure, on a rigorous
statistical basis with a high degree of confidence, that any site areas to be released meet the site
release criteria. These methods were published in December, 1997 under the title “Multi-Agency
Radiation Survey and Site Investigation Manual,” or MARSSIM for short. NRC and EPA
recommend, and Maine Yankee has committed to, the use of MARSSIM.

P3 Relationship Between the LTP and Site Cleanup Levels and Doses

The LTP’s primary purpose is to demonstrate compliance with the NRC’s annual dose limit of 25
mrem plus ALARA and the enhanced state clean-up levels of not more than 10 mrem/year for all
pathways, including not more than 4 mrem/year from groundwater sources of drinking water.
Due to conservatisms employed in demonstrating compliance, the ultimate site cleanup level will
be lower.

Under NRC guidance and MARSSIM, Maine Yankee assumes that the site and buildings are
contaminated. For dose calculation purposes, we further assume the contamination is everywhere
at the DCGL limit. (Remember that the DCGL is that measured value that ensures that dose to
the average member of the critical group is not more than 10 mrem/year for all pathways
including not more than 4 mrem/year from groundwater sources of drinking water.)
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In general, remediating higher contamination levels combined with pre-existing low
contamination levels will result in actual contamination levels being a medium to small fraction
of DCGLs. Recognizing that contamination levels lower than DCGLs translate directly into
lower doses, we can also say that dose to the resident farmer will most likely be a medium to
small fraction of 10 mrem/year for all pathways, including not more than 4 mrem/year from
groundwater sources of drinking water.

In this sense, the LTP and the associated DCGLs are founded on very conservative assumptions
only useful for proving prior to decommissioning that Maine Yankee’s approach will meet
regulatory requirements.

P4 Additional Information

As discussed at the outset, this Section of the LTP is provided for stakeholders other than the
NRC. It is intended to provide a point of reference and perspective on license termination issues
associated with public health and safety. Additional information is available through several
means: raising questions during meetings of Maine Yankee’s Community Advisory Panel;
reviewing Maine Yankee’s web site at www.maineyankee.com; written correspondence via mail
or e-mail; or simply contacting us at:

ISFSI Manager

Maine Yankee Atomic Power Company
321 Old Ferry Road :
Wiscasset, Maine 04578

(207) 882-1300

Please feel free to use whatever communications means is available, and we’ll do our best to
answer your question.
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1.0

GENERAL INFORMATION
1.1 Introduction

This License Termination Plan (LTP) has been prepared by the Maine Yankee Atomic
Power Company (MYAPC) nuclear power plant located at 321 Old Ferry Road,
Wiscasset Maine, 04578. For the location of the plant with respect to population centers
see Figure 1-1. The site boundary is defined in MYAPC Defueled Safety Analysis Report
(DSAR) Figure 2.1-1. In accordance with requirements of 10 CFR 50.82(a)(9), the LTP
has been prepared and submitted as a supplement to the DSAR and is intended to support
an application for amendment of license number DPR-36; Docket Number 50-309. An
application for amendment of the license has been provided to facilitate
authorization/approval of the LTP as required by 10 CFR 50.82(a)(9).

The license condition includes a LTP change process similar to that required for the
DSAR. The LTP will be updated in accordance with 10 CFR 50.71(¢).

12  Operating and Decommissioning History

The plant is owned by a consortium of New England electric utilities representing
consumers in Maine, New Hampshire, Vermont, Massachusetts, Connecticut and Rhode
Island. It began commercial operation in December 1972 under Atomic Energy
Commission Docket No. 50-309, License No. OL-FP DPR-36, and last operated in
December 1996 (Certification of cessation of operation under 10 CFR50.82(a)(1)
submitted August 7, 1997). Over its lifetime, the plant operated for a total of
approximately 16 effective full power years based on its rated thermal power. The Maine
Yankee board of directors voted to permanently cease further operation and
decommission the plant in August 1997. On August 27, 1997, Maine Yankee submitted
the Post Shutdown Decommissioning Activities Report (PSDAR). On November 6,
1997, a public meeting was held in Wiscasset to hear public comments on the PSDAR.,
On November 3, 1998, Maine Yankee submitted the Site-Specific Decommissioning Cost
Estimate along with a PSDAR Update.

On October 20, 1997, Maine Yankee submitted a request to revise the Technical
Specifications to reflect the permanently defueled status of the plant. On March 30, 1998,
the Nuclear Regulatory Commission (NRC) issued Amendment #161 approving those
revised Technical Specifications, This amendment revised the Maine Yankee Technical
Specifications to reflect the permanently defueled condition of the plant, and regulatory
requirements and operating restrictions to ensure the safe storage of spent fuel.

The Final Safety Analysis Report (FSAR) was revised to reflect the permanently defueled
plant condition and was re-titled “Defueled Safety Analysis Report” (DSAR). The DSAR
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was submitted to the NRC on February 6, 1998 and has since been revised in accordance
with 10 CFR 50.71(e). Additional licensing basis documents were also revised and
submitted to reflect the plant’s defueled condition (Defueled Security Plan, Fire
Protection Plan, QA Plan, Training Plan and Emergency Plan).

On January 13, 2000, Maine Yankee submitted the original version of the LTP in
accordance with 10 CFR 50.82(a)(9). This submittal was preceded by meetings with the
NRC and other federal, state and local stakeholders. Draft copies of the Maine Yankee
LTP had been circulated and docketed to enhance dialogue and encourage feedback. On
March 16, 2000, the NRC completed its acceptance review of the LTP and determined
that the LTP provides sufficient information for the staff to proceed with its detailed
technical review. Accordingly, a public meeting was held at the Wiscasset High School
on May 15, 2000 to solicit public comments. On May 17, 2000, the NRC published
notice of the license amendment application proposing to authorize the LTP in the
Federal Register (65FR31357-31358).

In an effort meet stakeholder expectations that site cleanup be conducted to the highest
reasonable standards and beyond current federal regulatory requirements if feasible,
Maine Yankee made a commitment in the original LTP preface to achieve a clean up of
the site to a dose of less than 10 mrem for all pathways and less than 4 mrem to
groundwater pathway. Nevertheless, on April 26, 2000, the Governor of the State of
Maine signed into law LD 2688-SP1084 “An Act to Establish Clean-up Standards for
Decommissioning Nuclear Facilities.” This legislation amended the Maine State
definition of Low Level Radioactive Waste to exclude, from that definition, radioactive
material remaining at the site of a decommissioned nuclear power plant if the enhanced
state standards described in the new law are met. These enhanced state standards include
dose-based residual radioactivity limits of 10 mrem/year (mrem/yr) or less for all
pathways and 4 mrem/year or less for groundwater drinking sources and other limits for
construction demolition debris. Prior to the passage of this legislation, on April 14, 2000,
Maine Yankee had signed an agreement with several Maine groups to support this
legislation and to fulfill our mutual intent to reduce the radiological burden at the Maine
Yankee site, These groups included “Safe Power for Maine,” “Citizens Against Nuclear
Trash,” “Friends of the Coast - Opposing Nuclear Pollution” (“Friends of the Coast™), and
the Town of Wiscasset. The implementation of the state law and the agreement identified
above are both described in detail in Section 6 of this LTP.

In a letter dated May 9, 2000, the NRC requested that Maine Yankee describe what action
it would take in response to the new state legislation. In a letter dated June 8, 2000,
Maine Yankee generally explained the expected impact of the newly enacted legislation
and indicated that Maine Yankee was continuing a dialogue with state agencies and other
stakeholders concerning the end state of the site, verification of cleanup to state standards
and other issues.
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On June 15, 2000, the Friends of the Coast submitted a petition to intervene and a request
for a hearing. On June 16, 2000, the State of Maine submitted a petition to intervene and
a request for a hearing or, alternatively, to participate as an interested state. Accordingly,
on July 7, 2000, an Atomic Safety and Licensing Board (ASLB) was established. During
a telephone conference on July 20, 2000 with the participants in the LTP license
amendment proceeding, Maine Yankee stated that it intended to submit a revised LTP
addressing a number of new matters and suggested that the proceeding be held in
abeyance until the revised LTP is filed. The other participants generally agreed with this
suggestion. Accordingly, on July 20, 2000, the ASLB issued an order for, among other
things, Maine Yankee to file a revised LTP by October 31, 2000 or on November 1, 2000
submit a status report.

During the summer and fall of 2000, Maine Yankee received over 400 comments on the
LTP from a range of stakeholders. Many of these comments led to changes which have
been included in Revision 1 to the LTP'. In addition, Maine Yankee initiated and
participated in two facilitated stakeholder meetings on decommissioning topics including
the disposition of above grade concrete. As a result of these meetings, Maine Yankee
agreed to remove and dispose of offsite the concrete debris which results from the
demolition of buildings above three feet below grade. The effects of this agreement have
led to additional changes to dose models, final status survey methodology, ALARA
evaluations, and dismantlement activities which have been included in this revised LTP.

On October 31, 2000, Maine Yankee submitted to the NRC a status report including
Maine Yankee’s current best estimated schedule for submitting the revised LTP and
progress in settling outstanding matters with stakeholders. Efforts associated with
incorporating the above agreements and stakeholder comments resulted in the call for
additional data collection and analysis. Based on these efforts and the desire to continue
a responsive dialogue with stakeholders, Maine Yankee estimated that the revised LTP
would be submitted to the NRC by April 15, 2001. On January 29, 2001 and April 3,
2001, Maine Yankee submitted status reports updating the Board on Maine Yankee’s
interactions with stakeholders. In the latter report, Maine Yankee extended the revised
LTP submittal schedule to June 1, 2001. Accordingly, on June 1, 2001, Maine Yankee
submitted LTP Revision 1.

On October 13, 2000 and again on February 5, 2001, the NRC issued requests for
additional information (RAI). On August 8, 2001 (following the issuance of Revision 1 of
the LTP on June 1, 2001), Maine Yankee submitted responses to the NRC RAIs of

“Revised LTP” or “original LTP” will be used in the text where needed for clarity; however, in
general, “LTP” is intended to mean the revised LTP in all references in this document subsequent to
this point.
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October 13, 2000 and February 5, 2001. Many of the RAI issues were incorporated, as
appropriate, into Revision 1 of the LTP.

On June 8, 2001, Maine Yankee submitted a joint request to the ASLB for a ten-week
period for LTP settlement discussions. On July 12, 2001, Maine Yankee provided
responses to the State of Maine and Friends of the Coast comments and questions on the
LTP. On August 13, 2001, Maine Yankee submitted LTP Revision 2 incorporating many
of the remaining NRC, State of Maine and Friends of the Coast issues, as appropriate. On
August 31, 2001, the State of Maine, Friends of the Coast, and Maine Yankee reached a
Settlement Agreement (SA) related to the ASLB issues. The SA eliminated the need for
an ASLB hearing and established a framework for the Parties to resolve the remaining
issues. On October, 2, 2001, the ASLB issued an order approving the Settlement
Agreement and terminating the proceeding.

One item of the SA was the establishment of a Technical Issue Resolution Panel (TIRP).
The TIRP consisted of two members each from the State of Maine and Maine Yankee.
The TIRP met several times between September 26 2001 and December 13, 2001. On
December 13, 2001 the Team reached consensus on the five issues on it’s agenda, and
issued a Participant Settlement Agreement. The results of the TIRP consensus have been
incorporated in Revision 3 of the LTP.

On December 18, 2001 and January 17, 2002, the NRC issued a further round of RAIs on
LTP Revision 2, On March 13, 2002, Maine Yankee responded to the RAls. As
appropriate, the resolution of the RAIs were incorporated in Revision 3 of the LTP. LTP
Revision 3 was submitted on October 15, 2002.

Three addenda letters were submitted to the NRC: (1) MN-02-058, LTP Revision 3
Addenda dated November 21, 2002 - Clarifications and Minor Corrections to Maine
Yankee License Termination Plan Revision 3; (2) MN-02-061, dated November 26, 2002,
Maine Yankee License Termination Plan, Rev. 3 Addenda and Additional Information
Related to the Eberline Model E600 Instrument; (3) MN-02-063, dated December 12,
2002, Update on Forebay Dike Coring Results and Associated Changes to LTP
Attachment 2H (LTP Revision 3 Addenda).

On February 28, 2003, the NRC issued Amendment 168 to the MY Facility Operating
License; approving and incorporating LTP Revision 3, and associated addendum, into the
MY License. Maine Yankee provided comments on the Amendment 168 Safety
Evaluation in letter MN-03-023, dated May 6, 2003.

On September 11, 2003, Maine Yankee submitted letter MN-03-049 to the NRC
proposing a change to the activated concrete DCGL using more realistic activated dose
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modeling. On February, 18, 2004, NRC issued Amendment No. 170 approving this
change.

On March 15, 2004, Maine Yankee submitted letter MN-04-020 requesting an
amendment to the facility operating license pursuant to 10 CFR 50.90 and in accordance
with the NRC Approved License Termination Plan (LTP) for Maine Yankee, to acquire
NRC's approval of the release of the Non-ISFSI site land from the jurisdiction of the
license. From March 2004 to July 2005, Maine Yankee submitted supporting final status
survey reports, supplements to the amendment and responses to NRC requests for
additional information. On September 30, 2005, NRC issued Amendment No. 172
consisting of the unrestricted release of the remaining land under License No. DPR-36
with the exception of the land where the Independent Spent Fuel Storage Installation
(ISFSI) is located and a parcel of land adjacent to the ISFSI.

1.3 Plant Description

The plant was a three-loop pressurized water reactor with a power rating of

2,700 Megawatts thermal. It had a Nuclear Steam Supply System supplied by
Westinghouse. The secondary plant consisted of three Asea Brown Boveri turbines, one
high pressure and two low pressure, coupled with a 950 MVA Westinghouse electric
generator and associated auxiliary systems. The site also included ancillary facilities used
to support normal plant operations. These facilities consisted of warehouses,
administrative office buildings, security structures, an environmental sampling complex,
a substation and a fire protection system.

The plant was located on an 820-acre site in Lincoln County, Wiscasset, Maine as
indicated in Figure 1-1. Only the land upon which the ISFSI site and an adjacent parcel
of land remain under the control of the 10 CFR 50 License. The total land area is
approximately 12 acres. The site boundary is indicated in DSAR Figure 2.1-1B. This
location is approximately 0.43 miles from the nearest residence and is within 5 miles of
the nearest population center, Town of Wiscasset, as shown in Figure 1-1.

14  LTP Submittal Change and Early Release of Land
1.4.1 LTP Submittal and Changes

Maine Yankee submitted and maintains this LTP as a supplement to the Defueled
Safety Analysis Report. On February 28, 2003, the NRC approved the LTP.
Maine Yankee’s license will authorize and require Maine Yankee to implement
and maintain in effect all provisions of the approved LTP. This license
termination plan describes an acceptable approach for demonstrating compliance
with the radiological criteria for unrestricted use, as defined by 10 CFR 20.1402,
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by meeting a site release criteria of 10 millirem TEDE per year over background
(all pathways) and 4 millirem (as distinguishable from background) TEDE per
year for groundwater sources of drinking water using appropriate dose modeling
methods, pathways and parameters and acceptable final radiation survey methods.
The LTP describes dose modeling methods, pathways and parameters which
produce derived concentration guideline levels (DCGL's) for a given dose based
release criteria. The LTP also describes the final radiation survey methods to
demonstrate compliance with the DCGL's. The dose based release criteria used in
the LTP is the site release criteria, namely 10 millirem TEDE per year over
background (all pathways) and 4 millirem (as distinguished from background)
TEDE per year for groundwater sources of drinking water in accordance with state
law.! While it is understood that NRC may not agree with or adopt this criteria, it
is expected that NRC will be confirming that compliance with NRC regulations is
being demonstrated by meeting this site release criteria. Maine Yankee will
certify in its application for license termination that it has met this site release
criteria (10/4) and will at that time request NRC to confirm this certification.

Changes requiring NRC approval will be submitted via application for a license
amendment in accordance with 10 CFR 50.90.

Pursuant to license condition 2.B (10) of Maine Yankee’s Facility Operating
License No. DPR-36, the licensee may make changes to the LTP without prior
approval provided the proposed changes do not:

a. Require Commission approval pursuant to 10 CFR 50.59;

b. Violate the requirements of 10 CFR 50.82(a)(6);

c. Reduce the coverage requirements for scan measurements;

d. Increase the radioactivity level, relative to the applicable derived
concentration guideline level, at which an investigation occurs; or

e. Increase the probability of making a Type I decision error.

Maine Yankee will submit an updated License Termination Plan in accordance
with 10 CFR 50.71(e). .

! LD 2688-SP 1084, "An Act to Establish Clean-up Standards for Decomm1ss1omng Nuclear Facilities,"
enacted on April 26, 2000.
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Items a and b of the above LTP change criteria regarding 10 CFR 50.59 and
50.82(a)(6) are established in current regulation. Item c regarding the coverage
requirements for scan measurements, is established in LTP Section 5.4.1, Table 5-
3. Item d regarding investigation levels, sets a limit on the action thresholds that
would trigger an investigation. These thresholds are specified in LTP Section 5.6,
Table 5-7. Item e limits the probability of releasing a survey unit, which contains
residual radioactivity above the release criterion. This probability value is
discussed in LTP Section 5.4.2 and 5.8.1.

As appropriate, Maine Yankee will evaluate changes to the LTP using the Data
Quality Objective (DQO) process outlined in NUREG-1575, “Multi Agency
Radiological Survey and Site Investigation Manual” and/or the considerations
described in section 3.2. Changes to the LTP not requiring NRC approval will be
submitted as an updated supplement to the DSAR in accordance with

10 CFR 50.71e.

In addition to the above license condition LTP change criteria, Maine Yankee will
notify the State of Maine promptly prior to making a change to the LTP that
would result in an increase, of any amount, in a Derived Concentration Guideline
Level (DCGL) and will request NRC approval if a change to the LTP would
result in an increase in 8 DCGL, as specified in Table 6-11, by more than a factor
of two. Note that any DCGL increase is only allowable provided the resulting
“Total Annual Dose” remains less than or equal to10 mrem/y and the “Drinking
Water” (dose) remains less than or equal to 4 mrem/y (as presented Table 6-11).
In other words, the individual contaminated material DCGLs listed in Table 6-11
must always collectively result in a total annual dose of 10 mrem/y or less and a
drinking water dose of 4 mrem/y or less. As discussed above, Maine Yankee will
certify in its application for license termination that it has met this site release
criteria (pursuant to license condition 2.B (10) of Maine Yankee’s Facility
Operating License).

In the event that Maine Yankee elects to reduce a survey unit’s classification as
listed in Section 5, i.e., from Class 1 to Class 2 or 3, or from Class 2 to 3, prior
notification will be provided to the NRC. Criteria for reclassification is discussed
in Section 5.6.4. Maine Yankee will provide the NRC as much early notice of
this decision as practical but not less than two weeks. (See Reference 1.7.16.)
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1.4.2 Phased Release and License Termination

Maine Yankee will make changes to the site boundary footprints to allow
unrestricted release and license termination of parcels of property. The following
process will be used for making these changes:

a. Following the completion of LTP activities in a given area, Maine
Yankee will provide to the NRC a license amendment request
covering the area which it seeks to release from the Part 50 license.
This report will contain the information which the NRC needs to
make a determination similar to 10 CFR 50.82(a)(11) and will
include:

1.

A description of the boundaries associated with the area to
be released.

A statement that the remaining dismantlement activities for
the affected area described in the license termination plan
have been performed.

Final Status Survey (FSS) results for the area. FSS is not
required for non-impacted areas.

An evaluation of the potential for possible re-contamination
of the area and a description of the specific controls
established to prevent re-contamination,

An evaluation of the impact on the exclusion area for the
site lands remaining within the domain of the Part 50
license.

An evaluation of the potential combined dose effects on the
critical group at license termination as a result of partial
releases of land

An evaluation of the impact on the following license
programs for the site lands remaining within the domain of
the Part 50 license: Offsite Dose Calculation Manual
(ODCM), Emergency Plan, Security Plan, Fire Protection
Plan, QA Plan, Training Plan, DSAR, and Post Shutdown
Decommissioning Activities Report (PSDAR).
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8. A no significant hazards determination evaluation.

This process has been informed by NRC Regulatory Issue
Summary 2000-19 “Partial Release of Reactor Site for Unrestricted
Use Before NRC Approval of the License Termination Plan.”

Upon satisfactory NRC review, the NRC will provide a license
amendment to Maine Yankee that the NRC has made the required
10 CFR 50.82(a)(11) and 50.91 determinations regarding the area
to be released from the Part 50 license and that the area is
henceforth released from the Part 50 license. This license
amendment will carry the same authority as that associated with
terminating a license under 10 CFR 50.82(a)(11).

Once an area is so released, it is understood that the NRC will not
require additional surveys or decontamination of these areas by
Maine Yankee in response to future NRC criteria or standards, new
information or third party survey results, unless, similar to

10 CFR 20.1401(c), the NRC determines that the criteria of

10 CFR Part 20, Subpart E were not met and residual activity
remaining at the site could result in significant threat to public
health and safety. With regard to each release, Maine Yankee will
work with the NRC and the State of Maine in facilitating
confirmatory surveys.

Maine Yankee anticipates a three-phased release of land from the
operating license:

1. Approximately 641 acres of land associated with the Eaton
Farms and the land north of Ferry Road. A portion of this
land will be transferred for the purpose of an environmental
center in accordance with the FERC rate case settlement.

Reference: Maine Yankee to USNRC letters dated August
16, 2001 (MN-01-034) Early Release of Backlands
(Combined), Proposed Change No. 211, Supplement No. 1,
and November 19, 2001 (MN-01-044) same subject,
Proposed Change No. 211, Supplement No. 2,

Approval: The NRC provided approval of the subject
request for release of site lands by issuance of the license
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amendment granted by the NRC letter to Maine Yankee,
dated July 30, 2002, Issuance of Amendment No. 167.

2. The remainder of the site not associated with the ISFSI

Reference: Maine Yankee to USNRC letter dated March
15, 2004 (MN-04-020) “Release of Non-ISFSI Site Land”
as supplemented by letters dated September 2, 2004 and
May 16, 2005.

Approval: NRC letter dated September 30, 2005, Issuance
of Amendment No. 172,

3. The portion of the site associated with the ISFSI and a
parcel of land adjacent to the ISFSL

Plan Description

1.5.1 General Information

This section summarizes each of the seven (7) LTP sections required by
10 CFR 50.82(a)(9)(ii).

1.5.2 Site Characterization

Section 2 summarizes the radiological surveys that have been conducted to
characterize the nature and extent of contamination at Maine Yankee.

A site radiological characterization was performed to support decommissioning
planning during November 1997 through March 1998. This resulted in GTS
Duratek’s “Characterization Survey Report for the Maine Yankee Atomic Power
Plant.” Following the initial characterization effort, additional data was required
and collected (referred to as “continuing characterization), as discussed in Section
2.1. Additional characterization will be performed as required to support the
decommissioning of the ISFSI and associated areas. The site characterization
results have been and will be used to identify areas of the site that are likely to
require remediation, to plan remediation strategies, and to support final status
survey and dose assessment activities,
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1.5.3 Identification of Remaining Site Dismantlement Activities

Section 3 presents the sequence of dismantlement and decontamination (D&D)
activities for the remaining systems, structures, and components at Maine Yankee.

The overall project schedule identifies the remaining site dismantlement activities.
The only decommissioning activities that remain are those associated with the
ISFSI and adjacent parcel of land. The decommissioning cost estimate assumes
that the ISFSI storage pads and Vertical Concrete Casks will be demolished and
disposed of as low-level radioactive waste. The extent to which these activities
are expected to be conducted under 10 CFR 50.59 is described. The final state of
the site, including any underground remnants, is also described.

The strategies for disposal of waste generated during decommissioning are
discussed including the disposition of the materials from above grade structures
which will be demolished. These strategies include the removal of radioactive
material from the site in order to meet the radiological release criteria of

10 CFR 20.1402 and the state clean-up standards. These state clean-up standards
specify, among other things, that any construction demolition debris (CDD),
including concrete, disposed of at the site meets the limits specified in Table 1 in
the 1974 United States Atomic Energy Commission (AEC) Regulatory

Guide 1.86. However, Maine Yankee does not expect to dispose of CDD on site.

This section also includes: estimates of the quantity of radioactive material to be
released; control mechanisms; and radioactive waste characterization.

A detailed description of the coordination of activities, requirements, permits and
licenses covered by other regulatory agencies is included. These activities,
requirements, permits and licenses include Comprehensive Environmental
Response, Compensation and Liabilities Act (CERCLA), Resource Conservation
and Recovery Act (RCRA), Site Location of Development Permitting, Natural
Resources Protection Act (NRPA), Solid Waste Storage and Disposal Permits,
Hazardous Waste Storage and Disposal Permits, National Pollution Discharge
Elimination System (NPDES) Permits, Waste Discharge Licensing, Tank Closure
Certification, Stormwater Management, Erosion and Sedimentation Control,
Asbestos and PCB characterization and remediation, Noise Regulations, Air
Emissions License, etc. These efforts involve coordination between Maine
Yankee and other stakeholders including: the Maine Department of
Environmental Protection, the Maine Department of Health and Human Services
including the State Nuclear Inspectors, the Governor’s Nuclear Safety Advisor,
the Governor’s Technical Advisory Panel, the Advisory Committee on Radiation
and Nuclear Waste, etc. In addition to describing the coordination of the efforts
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described above, this section of the LTP also describes the various agreements
between Maine Yankee and the State of Maine and other parties.

For the purpose of this LTP, it is assumed that the installation and operation of an
Independent Spent Fuel Storage Installation will be conducted, separate from the |
LTP, under a general license which has already been issued in accordance with

10 CFR 72.210. However, the decommissioning of the ISFSI is described in this
section, If Maine Yankee submits an application for a 10 CFR Part 72 specific
license, this LTP will be revised to eliminate from its scope the decommissioning
of the ISFSI.

1.5.4 Remediation Plans

The methods used to reduce the levels of radioactivity to meet the radiological
release criteria of 10 CFR 20.1402 (Radiological Criteria for Unrestricted Use)
and the enhanced state cleanup standards are described in Section 4. The
calculations used to verify that the residual activity levels have been reduced to
levels that are as low as reasonably achievable (ALARA) are presented. These
calculations, and the applied methodology generally conform to the guidance
provided in Draft Regulatory Guide DG-4006 or as superceded by NUREG-1727,
“NMSS Decommissioning Standard Review Plan (SRP) [Demonstrating
Compliance with the Radiological Criteria for License Termination].”

1.5.5 Final Status Survey (FSS)

Section 5 of this LTP describes the methods that will be used by Maine Yankee to
demonstrate that residual contamination levels at the plant site have been reduced
to levels below the site release criteria. The derived concentration guideline
(DCGL) is calculated in Section 6 of this LTP and represents the residual
contamination levels that will result in a Total Effective Dose Equivalent (TEDE)
to the average member of the critical population group that is less than 25 mrem
per year in accordance with the radiological release criteria of 10 CFR 20.1402
and less than the enhanced state clean-up standards of 10 mrem per year from all
pathways and 4 mrem per year from groundwater sources of drinking water, The
methods for conducting the final status survey generally follow the guidance in
Draft Regulatory Guide 4006 or as superceded by the Standard Review Plan
(SRP). NUREG-1575 (Multi-Agency Radiation Survey and Site Investigation
Manual [MARSSIM)]) is also used to the extent it is referenced in DG-4006 as
appropriate. Additional sections of NUREG-1575 are followed as required for
specific applications. The FSS plan describes methodology for the division of the
site into survey units, the classification of survey areas, and the requirement that
all survey units meet the DCGL with a 95% confidence level. Survey areas have
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been classified. These survey areas will be divided into survey units as work
progresses. Management controls over all aspects of the project are discussed in
detail, including quality assurance, data processing, and final status survey reports.

- 1.5.6 Compliance With the Specified Radiological Criteria for License
Termination

Section 6 of the LTP describes the methods used for conducting a dose
assessment to develop the DCGLs for demonstrating compliance with the
unrestricted use criteria in Subpart E of 10 CFR 20 and the enhanced state clean-
up standards established by State of Maine Public Law - LD 2688-SP 1084.

10 CFR 20.1402, “Radiological Criteria for Unrestricted Use,” allows
termination/amendment of a license and release of a site for unrestricted use if the
residual radioactivity that is distinguishable from background radiation results in a
total effective dose equivalent to an average member of a critical group that does
not exceed 25 mrem per year and the residual radioactivity has been reduced to
levels that are ALARA. The enhanced state cleanup standards require that the
residual radioactivity distinguishable from background radiation will result in a
total effective dose equivalent to an average member of a critical group not more
than 10 mrem/year for all pathways and 4 mrem/year for groundwater sources of
drinking water. In addition, the enhanced state cleanup standards require that any
construction demolition debris, including concrete, disposed of at the site meet the
limits of Table 1 in the 1974 AEC Regulatory Guide 1.86.

1.5.7 Update of the Site-Specific Decommissioning Costs

Section 7 provides an updated estimate of remaining decommissioning costs and a
discussion of the funding mechanism and decommissioning trust.

1.5.8 Supplement to the Environmental Report
Section 8 satisfies the requirements stated in:

a. 10 CFR 50.82(a)(9)(ii)(G)
A supplement to the Environmental Report pursuant to 51.53
describing any new information or significant environmental
change associated with the licensee’s proposed termination
activities.
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b. 10 CFR 51.53(d)

Post operating license stage. Each applicant for a license
amendment authorizing decommissioning activities for a
production or utilization facility either for unrestricted use or based
on continuing use restrictions applicable to the site; and each
applicant for a license amendment approving a license termination
plan or decommissioning plan under §§50.82 of this chapter either
for unrestricted use or based on continuing use restrictions
applicable to the site; and each applicant for a license or license
amendment to store spent fuel at a nuclear power reactor after
expiration of the operating license for the nuclear power reactor
shall submit with its application the number of copies, as specified
in §§51.55, of a separate document, entitled "Supplement to
Applicant's Environmental Report -- Post Operating License
Stage," which will update "Applicant's Environmental Report --
Operating License Stage," as appropriate, to reflect any new
information or significant environmental change associated with
the applicant's proposed decommissioning activities or with the
applicant's proposed activities with respect to the planned storage
of spent fuel. Unless otherwise required by the Commission, in
accordance with the generic determination in §§51.23(a) and the
provisions in §§51.23(b), the applicant shall only address the
environmental impact of spent fuel storage for the term of the
license applied for. The "Supplement to Applicant's Environmental
Report -- Post Operating License Stage" may incorporate by
reference any information contained in "Applicants Environmental
Report -- Construction Permit Stage.

The purpose of Section 8 of the LTP is to upgrade the Maine Yankee
Environmental Report with any new information or significant environmental
change associated with Maine Yankee’s proposed decommissioning/license
termination activities. This section of the LTP constitutes a supplement to Maine
Yankee’s Environmental Report pursuant to 10 CFR 51.53(d) and

10 CFR 50.82(2)(9)(ii)(G). In October, 1970, Maine Yankee submitted to the
US Atomic Energy Commission (AEC: NRC’s predecessor) its Environmental
Report, which was further appended in February 1971 with supplementary
information. On April 19, 1972, Maine Yankee submitted to the AEC a
“Supplement to Environmental Report.” It is this latest supplement which is
being updated by this LTP section pursuant to the above regulations. On

July 1972 the AEC issued the Final Environmental Statement related to the
operation of Maine Yankee Atomic Power Station.
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Any identified new information or significant environmental change associated
with Maine Yankee’s proposed decommissioning/license termination activities
has been evaluated to determine whether it is bounded by the site-specific
decommissioning activities described in Maine Yankee’s PSDAR or AEC’s Final
Environmental Statement. Pursuant to 10 CFR 51.53, this supplement identifies
any changes in Maine Yankee’s decommissioning activities as previously
identified in revision of its submittal, and provides the reasons for concluding that
the impacts associated with those changes remain bounded by the Final Generic
Environmental Impact Report Statement (FGEIS), NUREG-0586.

1.5.9 Special Agreement With Friends of the Coast - Opposing Nuclear
Pollution

a. As a result of its review of the draft revised LTP, Friends of the
Coast raised questions regarding the characterization of
radioactivity deposition in off-site marine sediment. The plant
derived activity is the result of licensed plant effluent releases
offsite into the intertidal zone surrounding Bailey Point. A
separate agreement was reached between Maine Yankee and
Friends of the Coast to conduct a special marine sediment study in
the intertidal zone areas with the overall purpose of enhancing
public confidence in the decommissioning process. The key
elements of this agreement, “Maine Yankee Decommissioning
Supplementary Radiological Characterization and Analysis,” dated
May 31, 2001, are described in this section, The full text of the
agreement is included as Attachment 1-A to this section.

b. It is recognized that the intertidal zone, beyond the site boundary
(per the Maine Yankee DSAR Section 2.1 and DSAR
Figure 2.1-1A), was an area subject to the periodic discharge of
low levels of radioactive effluents, released under the plant’s
operating license per the regulations governing off-site releases,
monitoring, dose assessment, sampling, and reporting
[i.e., 10 CFR Part 20, Subpart D, Part 50 Appendix I, and
10 CFR 50.36a(2)]. These discharges were made and evaluated in
accordance with the Offsite Dose Calculation Manual and the
Radiological Effluent Monitoring Program which are the principal
site administrative programs that implement the above
requirements. During the period of storage of spent fuel and
GTCC waste, there are no discharges. Because this intertidal zone
area was beyond the site boundary, addressed by regulations
associated with the Part 50 plant license, and involve dose
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commitment to the public already assessed by these programs and
regulations, the area is not included within the scope of the LTP.

Regardless of regulatory considerations, Maine Yankee recognizes
the community interest in future potential public uses of this area.
Although all measurements to date have identified intertidal zone
levels of radioactivity well below that allowed to be left on-site,
Maine Yankee acknowledges a public benefit in enhanced
confidence that can be achieved by additional radiological
characterization of the intertidal zone near the end of
decommissioning,.

Per the subject agreement, Maine Yankee worked with Friends of
the Coast to contract a radiological survey to characterize the
intertidal zone (which is defined in the agreement). This survey
was distinct from and in addition to that formerly agreed upon in
the partial settlement of the FERC rate case settlement which also
provided for a survey of off-site marine sediment (Reference
1.7.12). The intertidal zone characterization included the “non-
affected” Eaton Farm location as well as Bailey Point (to an agreed
point, south of Ferry Road).

The methods and protocols used in the survey are discussed in the
agreement. Dose pathways associated with the intertidal zone,
considering current and future uses, were identified and agreed
upon between Maine Yankee and Friends of the Coast. The
characterization results and dose assessment were reported in a
form to allow comparison to appropriate on-site DCGLs
established in the LTP and to the resident farmer dose. The Maine
Yankee Marine Sampling Study Final Report issued in February
2005 (Reference 1.7.33) concluded that the intertidal zone
activities and dose levels were below federal and state limits for
site decommissioning.
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1.6 Maine Yankee LTP Information Contact

For information or comments regarding the Maine Yankee License Termination Plan,
please contact the following party:

1.7.1

1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

1.7.8

1.7.9

ISFSI Manager

Maine Yankee Atomic Power Company
321 Old Ferry Road

Wiscasset, Maine 04578

(207) 882-1303
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NRC Letter to Maine Yankee, dated December 18, 2001, Request for
Additional Information (RAI) for Maine Yankee Atomic Power Station
License Termination Plan (TAC No. MA8000).

NRC Letter to Maine Yankee, dated January 17, 2002, Request for
Additional Information (RAI) for Maine Yankee Atomic Power Station
License Termination Plan (TAC No. MA8000).

Maine Yankee letter to the NRC, MN-02-011 dated March 13, 2002,
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Response to NRC Request(s) for Additional Information for Maine
Yankee Atomic Power Station License Termination Plan

1.7.24 MYAPC Letter MN-02-048 dated October 15, 2021, Revision 3, Maine
Yankee’s License Termination Plan

1.7.25 NRC Letter to MYAPC dated February 28, 2003, Issuance of Amendment
No. 168 to Facility Operating License No. DPR-36 -- Maine Yankee
Atomic Power Station (TAC No. M8000).

1.7.26 MYAPC Letter MN-0-023 dated May 6, 2003, Maine Yankee’s
Comments on NRC’s Safety Evaluation on the Maine Yankee License
Termination Plan

1.7.27 Maine Yankee Letter to the NRC, MN-02-058, LTP Revision 3 Addenda
dated November 21, 2002 - Clarifications and Minor Corrections to Maine
Yankee License Termination Plan Revision 3

1.7.28 MN-02-061, dated November 26, 2002, Maine Yankee License
Termination Plan, Rev. 3 Addenda and Additional Information Related to
the Eberline Model E600 Instrument

1.7.29 MN-02-063, dated December 12, 2002, Update on Forebay Dike Coring
Results and Associated Changes to LTP Attachment 2H (LTP Revision 3
Addenda).

1.7.30 Maine Yankee letter to NRC (MN-03-049), dated September 11, 2003,
Proposed Change: Revised Activated Concrete DCGL and More Realistic
Activated Concrete Dose Modeling - License Condition 2.B.(10), License
Termination

1.7.31 NRC letter to Maine Yankee, dated February 18, 2004, Issuance of
Amendment No. 170 to Facility Operating License No, DPR-36 - Maine
Yankee Atomic Power Station (TAC No. M8000). Activated Concrete

1.7.32 NRC letter to Maine Yankee, dated September 30, 2005, Issuance of
Amendment No. 172 to Facility Operating License No. DPR-36 - Maine
Yankee Atomic Power Station (TAC No. M8000) Unrestricted Release

1.7.33 C.T. Hess, G.P. Bernhardt, et.al., Maine Yankee Marine Sampling Study
Final Report, issued February 2005.
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Maine Yankee Decommissioning Supplementary
Radiological Characterization and Analysis Agreement

Parties:

This is an agreement between Maine Yankee Atomic Power Company (Maine Yankee)
and Friends of the Coast — Opposing Nuclear Pollution (Friends of the
Coast).

Purpose:

The purpose of this agreement is to enhance public confidence in the decommissioning
process through an independent, professional, comprehensive and
scientifically valid radiological survey of the intertidal area adjacent to the
Maine Yankee site.

Background:

Maine Yankee and Friends of the Coast agree that Maine Yankee has been lawfully
allowed to discharge low levels of radioactive effluents through its licensed
pathways. With that understanding, both parties entered into an agreement
(copy attached) as a partial settlement of the 1998 FERC rate case, which
included provisions for a survey of off-site marine sediments. The present
agreement is in addition to the “FERC agreement” and supplements the
License Termination Plan by explicitly recognizing, for the purposes of this
agreement, the intertidal zone (defined below) as a separate and distinct
element of an elective offsite survey

Substance:

Maine Yankee agrees to contract a radiological characterization of the intertidal zone (the
present “supplemental agreement”’) supplementing and in addition to the
radiological survey of offsite marine sediment (per the “FERC agreement).
For purposes of economy and efficiency, Maine Yankee will seek a single
contractor for both the offsite marine sediment survey and the intertidal zone
survey through a single request for proposal (RFP). Nothing in this
“supplementary agreement” alters the previous “FERC agreement”.

The intertidal zone is that offsite area that lies between the site boundary (as described in
the Maine Yankee license basis and the License Termination Plan) and the
mean low tide mark of adjacent waters (or an outer bound drawn 100 feet
from the high tide mark, whichever is closer). The extent of the intertidal
zone to be characterized shall include the designated “non-affected” Eaton
Farm location as well as Bailey Point (to an agreed upon point south of Ferry
Road).
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Dose pathways associated with the intertidal zone current and potential future uses will be
identified and agreed upon between Maine Yankee and Friends of the Coast.
Characterization results will be used to calculate an incremental intertidal
zone dose which may be compared to the limiting “resident farmer” dose
calculations in the License Termination Plan. Characterization results will
also be reported in a form allowing comparison to on-site DCGLs (e.g., soil)
in the License Termination Plan.

Methods and Media:

The intertidal zone characterization will be conducted using agreed upon methods and
protocols. Upon request, Maine Yankee and Friends of the Coast will
observe traditional split sampling protocols with interested parties.

The characterization will be accomplished via:

e Sampling and isotopic analysis of disturbed and undisturbed intertidal zone
soils/sediments,

e Sampling and isotopic analysis of flora and fauna that may reasonably be considered
contributors to an intertidal zone pathway dose (e.g., seaweed, shellfish, etc.), and

¢ Selected gamma scan employing high efficiency (e.g., sodiumiodide) detectors, or best
practical means, for the purpose of identifying discrete or “hot” particles.

Conditions:

Maine Yankee and Friends of the Coast will work together to define an RFP for a sampling
and analysis plan for the intertidal zone, identify qualified independent contractors to
receive the RFP, and select a contractor based on the bids received. Maine Yankee
reserves the right to: 1) establish a reasonable ceiling on the cost of the supplemental
study consistent with accomplishing the purposes of the study and re-bid as necessary to
satisfy that constraint, and 2) void this agreement should issues associated with the
intertidal zone, as the intertidal zone is defined in this agreement, become admissible
contentions before the ASLB. ‘

Maine Yankee and Friends of the Coast agree to develop the RFP by 12/31/2001 and
implement the study following final liquid discharge from spent fuel pool operations
(approximately 3/2003).

This agreement, if finalized in sufficient time, will be included in the revised License
Termination Plan as an attachment to or in Section | and referenced wherever else Maine
Yankee deems appropriate. If the agreement is not finalized before submittal of the
revised License Termination Plan, a statement of intent will be placed in Section | and a
later License Termination Plan supplement will provide the agreement when finalized.
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If hot particles that would exceed remediation thresholds on-site are discovered in the
“supplemental characterization”, hot particle remediation will be undertaken following on-
site methods and protocols.

Results of the “supplemental characterization” will be reported to Maine Yankee and
Friends of the Coast. The written report will be publicly available and Friends of the Coast
will receive sufficient copies to disseminate to interested parties and members of the public
who request copies.

Friends of the Coast, assisted by Maine Yankee, will provide an annotated bibliography of
historical records, studies, etc. to be included as an appendix in the “supplemental study”
report.

Agreed by:

Original Signed by Wayne Norton for May 31, 2001
Maine Yankee Date

Original Signed by Ray Shadis for May 31, 2001

Friends of the Coast Date
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2.0

SITE CHARACTERIZATION
2.1  Overview

The radiological and chemical characterization of the Maine Yankee (MY) site has been
going on since pre-operational sampling was begun in 1970, Initial site characterization
for decommissioning was begun in the fall of 1997 and ran through the spring of 1998.
Historical information, including the 10 CFR 50.75(g) file, employee interviews,
Radiological Incident files, pre-operational survey data, spill reports, special surveys
(e.g., site aerial surveys, marine fauna and sediment surveys), operational survey records
and Annual Radiological Environmental Reports (including sampling of air, groundwater,
estuary water, milk, invertebrates, fish and surface vegetation) to the NRC were reviewed
and compiled into the Historical Site Assessment (HSA). Using the information collected
during the HSA, an overall characterization plan was developed to collect measurements
and samples from plant structures, systems and open land areas to cover the areas where
contamination existed, remained or had the potential to exist.

The information collected during all phases of site characterization, including the HSA,
was used during decommissioning planning to achieve the following objectives:

. Determine the radiological status of the site and facility to include identification
of systems, structures, soils and water sources in which contamination exists;

. Identify the location and extent of any contamination outside the radiological
restricted areas (RA);
. Estimate the source term and radionuclide mixture to support decommissioning

cost estimation and decision-making for remediation, dismantlement and
radioactive waste disposal activities;

. Select the instrumentation used for surveys and develop the quality assurance
methods applied to sample collection and analysis;

. Perform dose assessment and FSS design; and

. Ensure the Radiation Protection Program addresses any unique radiological health
and safety issues associated with decommissioning.

The initial site characterization process focused on four areas, providing both shutdown
and current data for structures, systems, radiological environs and hazardous materials
environs. The extent and range of contamination were reported for structures, systems,
drains, vents, embedded piping, paved areas, water and soils. In addition, activation
analyses were performed on key components within the restricted area to estimate
radioactive waste volumes and classes.
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The initial characterization results (ICS') were provided to MY in the “Characterization
Survey Report for the MY Atomic Power Plant,” developed by GTS Duratek. After

review of this initial characterization report, it was determined that additional sampling

was needed to fully define the extent of contamination in some outdoor areas and some
systems in order to design the FSS, perform dose assessments and address questions

related to waste volumes. This additional sampling, which is generally referred to as
Continuing Characterization Surveys (CCS), is discussed in Section 2.5. As additional

data is required (such as concrete cores, etc.), characterization samples will be obtained; |
and will be included as part of the FSS process. |

This section summarizes the key findings of the HSA and characterization survey results,
as supplemented by continuing characterization. The initial characterization report and
the detailed results of continuing characterization, are maintained at the MY site and are
available for NRC review. Data from the CCS effort was filed with the appropriate |
characterization package associated with the system, structure, component, or area being
surveyed (or sampled). These packages are maintained in the Plant Technical File
System. The level of detail provided in this summary demonstrates that the overall
characterization plan objectives listed above have been met. In addition, the
characterization data provided in this section are consistent with NRC guidance contained
in Regulatory Guide 1.179, “Standard Format and Content of License Termination Plans
for Nuclear Power Reactors,” and sufficient to meet the review criteria set forth in
NUREG-1700, “Standard Review Plan for Evaluating Nuclear Power Reactor License
Termination Plans.”

As of September 30, 2005, the only decommissioning activities that remain are those
associated with the ISFSI. The information included in this section of the LTP includes
historical information regarding the decommissioning of the Maine Yankee Nuclear Plant
that will be maintained in its current form, This information will be reviewed, and revised
as necessary, at the time of initiating the decommissioning activities for the ISFSI and
associated land areas to ensure that appropriate information is available for the
implementation of final status survey activities for the ISFSI and termination of the Part
50 License for the Maine Yankee site.

2.2  Historical Site Assessment

The Radiation Protection organization amassed tens of thousands of survey records
documenting general area and component-specific radiation levels, contamination levels,
system activity levels and airborne radioactivity levels during 25 years of plant operation.
These survey records reflected radiological conditions on site with frequency and detail

' "ICS,” as used in the LTP refers to the initial characterization performed by GTS Duratek, as

documented in the “Characterization Survey Report for the MYAPP,” 1998. It may also simply be
referred to as the “GTS Duratek report.”
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dependent on the magnitude of radiation and contamination present in an area and the
frequency with which the area was entered by the operating staff. Plant document files
contained records of spill and event reports (Operations Department Unusual Occurrence
Reports and Radiation Protection Department Radiological Incident Reports) as well as
the required annual or semiannual radiological effluent reports to the NRC which
documented any unplanned releases.

In order to ensure a complete discovery of events involving spills, leaks or other
operational occurrences which might have an effect on the radiological and chemical
status of the site, MY also interviewed terminating employees for any recollection of such
events.

2.2.1 Historical Data Review

Historical records contained in the radiation protection files, 10 CFR 50.75(g) file,
Annual Radiological Environmental Reports to the NRC, miscellaneous
environmental reports, and one 10 CFR 20.302 submittal were reviewed to
determine the location and extent of leaks and spills on site. The pertinent results
of the record reviews, Initial Site Characterization surveys, and employee
interviews were captured in the Historical Site Assessment (HSA). The HSA, as
supplemented, is a compilation of the approximately 140 potential events
occurring over the 25 year operating history of the plant. About two thirds of
these events were potential radiological issues with the other one third being
chemical or hazardous material events.

Key items identified in the HSA include:

Contaminated soil between the RA and Forebay, from RWST leaks;
Contaminated soil after the removal of a low level waste storage area
(Wiscasset wall);

Location of a silt spreading area/construction debris landfill;

A waste neutralization tank drain line leak;

A PCC leak in the alley way;

Contaminated soil on Bailey Point, south of the Industrial Area (IA) trailer
park, in an area where contaminated soil from the PCC leak had been
stored;

7. Discrete particles throughout plant from reactor core barrel machining;
Contaminated soil in the ISFSI area, formerly known as the contractor
parking lot;

9. A discrete particle outside warehouse 2;

10.  Contaminated sumps and floor trenches in the turbine hall;

11.  RA sink and decon shower drains go to sewage treatment plant;

12.  Contaminated sediment in the Forebay;

13.  Previous abandonment of an underground ferrous sulfide tank;

N —
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14, Snow from RA placed in ball field;

15. Contaminated soil from BWST leaks;

16.  Contaminated soils in the IA trailer park; and

17.  Very low levels of detectable residual radioactivity on Foxbird Island,
RCA building roof, Equipment Hatch pit, and on the concrete block in the
ball field dugouts.

18.  Two large volume spills in the Containment Spray Building

None of the event records in the HSA indicated the uncontrolled release of
radioactive material affecting the site beyond Bailey Point (i.e., south of Ferry
Road and east of Bailey Cove).

2.2.2 Decommissioning File 10 CFR 50.75(g)

Even though MY was in operation well before the requirement to maintain a
decommissioning file, the 50.75(g) file contained documentation of three areas of
soil contamination and one record of a 10 CFR 20.302 submittal for burial in
place of residual soil activity. The information in the decommissioning file was
added to the HSA so that the affected areas could be properly addressed during
site characterization.

The 50.75(g) file documented soils outside the Spray, Containment and Fuel
Buildings (see Table 2-1) that were known to contain contamination from an
RWST manway leak, a series of RWST siphon heater leaks, SCC/PCC leaks, as
well as the storage of radioactive waste awaiting shipment in an outside, shielded
storage location. Some work was also performed on contaminated components
within tented enclosures located outside the RCA Storage Building which also
contributed to soil and pavement contamination.
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Table 2-1
Slgmficant Soil Contammatlon Events
. Event Date | Location Volume | Disposition Estimated
1 | Residual
| . , N _| Activity.
{ RWST siphon 2/23/88 | Areasouthand | 8200 fi* Remediated 600 | 6 mCi
heater leak ‘ west of RWST | 2. 7600 £t left in -
: ' ' place under 10
1 ) _ CFR 20.302.2
‘Removal of Low | 7/92 Outside the 2000 f* | Residual 5.9 mCi
Level Waste ' RCA Storage | contamination
Storage Area . Bldg and west to ' evaluated and :
I | high rad bunker '| entered into »
| 50.75(g) file.
Siltspreading | 1992, | Land adjacent to | 1250 % | Residual | 12pci
area 1993 and south of | contamination
: | Outages | ballfield. | evaluated and
‘ | entered into
| 50.75(g) file.

2.2.3 10 CFR 20.302 Submittal (reference Table 2-1 above)

MY applied to the NRC on 11/2/88 (MN 88-107) to allow residual soil
contamination to remain in place under the provisions of 10 CFR 20.302. The
NRC approved the submittal on 8/31/89. This data is included to provide a
complete historical basis for the overall site characterization. The details of the
s01l contamination are presented below.

In 1988 a small outdoor leak at the inlet flange connection between the RWST
siphon heater return line and an isolation valve was discovered and subsequently
contained. The actual time that the leak started and the volume of water lost could
not be determined. Surveys of the area adjacent to the RWST indicated ground
contamination as high as 7E-3 uCi/g of Cs-137.

The leak was repaired, and the contaminated soil was removed from the area and
disposed of as radioactive waste. Sample analysis of the soil removed from the
area of remediation also indicated the presence of Cs-134, Sb-125 and Co-60 in
addition to the Cs-137. The level of activity of these additional nuclides was

2 10 CFR 20.302 has been superceded by 10 CFR 20,2002
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approximately two orders of magnitude less than the Cs-137. Soil was excavated
to a level of two to five feet below grade until the average residual Cs-137 activity
bad decreased to an equivalent MPC value in water of about 2E-5 uCi/ml.

Approximately 600 cubic feet of radioactive waste was generated from the
excavation, Residual activity of Cs-137 in an estimated 7600 cubic feet of
remaining affected soil was 6 mCi. The location of this contaminated soil was
known and the need for further remediation was evaluated, via sampling and
analysis, during decommissioning to ensure compliance with the unrestricted use
criterion. Section 5.5.1.b presents a discussion of deep soil contamination
sampling in and near the RWST spill area.

2.2.4 Historical Radiological Status Including Original Shutdown Status

MY ran for approximately 16 full power years, had an early history of fuel clad
failures and was known as a high source term plant. Dose rates in the loop areas
in Containment were approximately 1000 to 2000 mrem/hr with surface
contamination levels averaging in the 10,000 to 100,000 dpm/100 cm? range.
Routinely-accessed areas of the PAB, Spray and Fuel Buildings had dose rates of
10 to 50 mrem/hr, walkways were kept less than 1000 dpm/100 c¢m?, and
equipment spaces had dose rates of up to 1000 mrem/hr and contamination levels
on average of 5000 to 50,000 dpm/100 cm?. The LSA, RCA Storage and LLWS
Buildings had dose rates of 10 to 200 mrem/hr depending on the type and quantity
of waste in storage and contamination levels ranged from 5000 to .

50,000 dpm/100 cm? in liquid waste processing areas to less than 1000 dpm/100
cm’ in walkways.

Normal system leakage was responsible for the contamination levels found within

“the Containment, Spray, Fuel and Primary Auxiliary Buildings. Secondary plant

areas were kept uncontaminated with the exception of a few components

(e.g., component cooling system filters and steam generator blowdown ,
demineralizer) which gave general area dose rates of a few mrem/hr. Primary and
secondary component cooling systems were known to contain small amounts of
residual Cs-137 from minor heat exchanger leakage which occurred during power
operations. The auxiliary boilers and auxiliary condensate receiver also showed
evidence of minor contamination from heat exchanger leakage which occurred
early in the plant’s operating history.

In the late 1980s and early 1990s the plant began measures to reduce both the
source term and surface contamination levels. Floor to ceiling area
decontaminations were undertaken. High efficiency filters were installed in
primary systems. One primary system chemical decontamination was performed
which reduced primary system piping radioactivity levels by a factor of two.
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In 1990, the plant experienced a primary to secondary steam generator tube leak.
Prompt operator actions limited the secondary plant contamination. Following the
steam generator tube leak, secondary systems were extensively surveyed during
recovery activities and no residual activity was identified. Temporary controlled
areas were established in the turbine hall to work on RCP motors, and the turbine
hall sumps have indicated detectable plant nuclides.

The plant was shutdown in December 1996 for evaluation of cable separation
problems. During the extended outage, economic conditions led to the decision to
permanently shutdown in August 1997. A second chemical decon was performed
following the decision to decommission the plant. The decontamination factors
for the second decon improved to five to ten which resulted in loop area dose rates
in the range of 50 to 200 mrem/hr. Contamination levels throughout the plant
remained consistent with pre-shutdown values.

2.2.5 Current Radiological Status

All fuel has been removed from the reactor and transferred to the ISFSI. The fuel
pool was dismantled and removed for disposal. Chemical and Volume Control
System waste resins and filters were removed for disposal. The reactor vessel
contained approximately 33,660 gallons of slightly contaminated water. An
additional 320,000 gallons added to the refueling cavity for shielding during
reactor component removal, was processed as radwaste.

The diffuser remains in place. Characterization of the diffuser is described in
Section 2.5.3 and Attachment 2H. Demolition of structures to 3 feet below grade
removed the majority of embedded or buried piping. Remaining embedded or
buried piping was classified and surveyed in accordance with Sections 2 and 5.

Based on both the Historical Site Assessment and the characterization surveys
performed, a large portion of the site located to the West of Bailey Cove and
North of the Ferry Road was determined to be non-impacted in the partial site
release applications (Maine Yankee Letters dated August 16, 2001 (MN-01-034)
and November 19, 2001 (MN-01-044) Early Release of Backlands (Combined)

" Proposed Change 211, Supplements 1 and 2 respectively). The NRC granted the

request license amendment in its letter to Maine Yankee, dated July 30, 2002.
(See Attachment 2A and References, Section 2.7.)

Containment and control measures have prevented the release of radioactive
material beyond the Bailey Point area as evidenced by no detection of plant-
derived radionuclides above background levels in any of the measurements taken
in or on the land area West of Bailey Cove and North of the Ferry Road. The
same control measures will remain in effect during the decommissioning to
prevent migration of contamination into clean or non-impacted areas.
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On March 15, 2004, Maine Yankee submitted letter MN-04-020 requesting an
amendment to the facility operating license pursuant to 10 CFR 50.90 and in accordance
with the NRC Approved LTP for Maine Yankee, to indicate NRC's approval of the
release of the Non-ISFSI site land from the jurisdiction of the license. From March 2004
to July 20035, Maine Yankee submitted supporting final status survey reports,
supplements to the amendment and responses to NRC requests for additional
information. On September 30, 2005, NRC issued Amendment No. 172 consisting of the
unrestricted release of the remaining land under License No. DPR-36, with the exception
of the land where the ISFSI is located and an adjacent parcel of land. The total land area
remaining within the control of the 10 CFR 50 License is approximately 12 acres.

The impacted areas of the site extend from the Ferry Road in a southerly direction

-down Bailey Point.

2.2.6 Hazardous and Chemical Material Contamination

During its operational lifetime, MY used chemicals typical of steam power-
generating facilities. In September 1998, MY had only non-bulk quantities of
chemical and solvent waste stored on site awaiting disposal and no mixed wastes
were in storage.

Preparation for decommissioning of the plant included removal of hazardous and
chemical materials from plant systems. In 1998, 16,000 gallons of sodium
hydroxide solution were removed from the spray chemical addition tank (SCAT)
and neutralized, and chromates were removed from the water in the neutron shield
tank using a totally-enclosed ion exchange resin process. A majority of the
asbestos insulation was removed as part of the asbestos abatement project

- completed in January of 1999. Maintenance chemicals and hazardous materials

were removed as specific plant areas were prepared for dismantlement, .

Decommissioning of the plant included removal of additional known
contaminants in plant systems and structures. Mercury switches, lead ,
components, and PCB light ballasts are some examples of hazardous materials
that were removed along with other plant components. Polychlorinated biphenyls
(PCBs) found at other nuclear facilities were also present at MY but were limited
to painted surfaces and in some cable insulation material. Asbestos abatement
occurred during the removal of various components and building materials.
Section 3.6 of this LTP describes the coordination of activities with other agencies
with regard to these contaminants. Decommissioning of the ISFSI will involve
the removal of contaminants, other than radioactive contaminants. The volume of
waste associated with other contaminants is expected to be extremely small, when
compared to the volume disposed of for the plant.
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Over the operational lifetime of the plant, spills to the environment occurred and
were generally cleaned immediately. In 1988, the facility experienced a

12,000 gallon chromated water leak from an underground component cooling
pipe. Following repair of the leak, monitoring wells were installed and the extent
of contamination and the effectiveness of remediation were monitored to the
satisfaction of the Maine Department of Environmental Protection (MDEP). In
1991, one of the main transformers shorted and released approximately

200 gallons of transformer oil to the Back River. The spill was remediated to
MDEDP’s satisfaction following the event.

In these areas and throughout the site, MY will continue to work with the EPA
and MDEP to demonstrate that areas have been adequately characterized,

.remediated if necessary, and are sufficiently clean to insure public health and
safety. The EPA is supporting the Maine Yankee decommissioning project in
several areas. The EPA is enabled by the Resource Conservation and Recovery
Act (RCRA) to administer closure of facilities that were hazardous waste
generators. Since the State of Maine Department of Environmental Protection
has been delegated authority to administer the RCRA program in Maine, EPA is
serving in a technical support role for the Maine Yankee site closure. EPA is
expected to review all major closure-related documents and advise MDEP on their
adequacy.

The EPA also is responsible for the Toxic Substances Control Act (TSCA), which
serves as the primary means by which the use and disposal of PCBs and PCB-
containing materials are controlled. PCBs were identified above the TSCA limits |
of 50 parts per million (ppm) in electrical cable sheathing and, in limited areas,

paint. These materials were removed for disposal. 1

The MDEP has been delegated authority, by the EPA, to administer the National
Pollutant Discharge Elimination System (NPDES) permit program as authorized
by the Clean Water Act. Maine Yankee maintained an NPDES permit during
operation.

2.3  Site Characterization Survey Methods

As discussed in Section 2.1, the site’s initial characterization survey work (ICS) was
performed by GTS Duratek and its subcontractor. Continuing Characterization Surveys
(CCS) were performed by Maine Yankee, initially supported by the former |
Decommissioning Operations Contractor (DOC), Stone & Webster (SWEC), and its ‘
subcontractor, Radiological Services, Inc. (RSI). The FSS plan was based on this
information. These site characterization efforts used similar, but not identical, methods

and techniques. These differences are noted within the methods and results sections of

this report.
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2.3.1 Organization and Responsibilities

GTS Duratek (GTS) was the prime contractor for the initial characterization
surveys conducted from the fall of 1997 through the spring of 1998. GTS
supplied hand- held instrumentation and performed field surveys. Subcontractors
provided the following specialized services.

]

IT Corporation performed the hazardous materials characterization survey
and drive-over seans.

Duke Engineering & Services performed the activation analysis.
Canberra Industries provided on-site laboratory instruments.
Team Associates performed the asbestos characterization.

Quanterra performed off site laboratory analyses.

Continuing characterization (CCS) activities began in the fall of 1998. Samples
were collected and on-site surveys and analyses performed. Laboratory analyses
for the hard-to-detect radionuclides were performed by Duke Engineering
Services.

2.3.2 Characterization Data Categories

Survey categories for initial site characterization (ICS) were designated by GTS as
surfaces and structures, systems, and environs (soils, sub-slab soils, sediments and
groundwater) for both “affected” and “unaffected” locations based on the ’
likelihood of the area being contaminated. The same designations are used for
clarity and ease of comparing data.

a. Surfaces and Structures

This category included building interiors and exteriors with associated
structures, and, where applicable, the exterior surfaces of plant systems
and components because these surfaces have the same potential for
residual levels of radioactive material as the building surfaces in which
they are located. Surface and structure survey packages also included
ancillary buildings and structures. Structural material background
measurements were also included in this category. These measurements
were intended to determine general background levels for various building
materials. If background “reference” area measurements are required for
final survey measurements, they will be performed in accordance with
Section 5.0.
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In total, the survey category included approximately 7,900 measurements
in unaffected areas and approximately 6,400 measurements in affected
areas. This intentional bias toward unaffected surfaces and structures
ensured no unsurveyed or undetected locations were likely to exist.
Affected structure surveys included 18 concrete core samples. Because
concrete basement surfaces represent the key remaining structures upon
license termination, an additional 51 concrete core samples were obtained
to improve nuclide data. (See Section 2.5.3 and Attachments 2F and 2G
for additional detail on these concrete cores and results.)

b. Systems

This category included interior surfaces of process piping, components,
ventilation ductwork, and installed drains and sumps. The levels of
radioactive material on the internal surfaces of plant systems and
components primarily depend on process operations. Therefore, these
survey packages were separate from surface and structure survey packages.
Plant system survey packages generally were limited to one plant system.

This survey category included approximately 3,800 unaffected system
measurements and approximately 1,050 affected system measurements.
Again the surveys were biased toward the unaffected systems to provide a
high likelihood of identifying any existing contaminated pipe or
component.

Additional systems surveys were conducted in order to bound the extent of
contaminated components within non-Restricted Area structures.

c. Environs

Land areas were surveyed and sampled to detect the presence and extent of
soil contamination. Approximately one-third of the 820-acre site (original
740 acres + buffer land purchased later) land area received a gamma scan.
Measurements taken over the entire property used a grid system to
adequately locate survey points. Nearly 300 soil samples were taken, 180
of which were from unaffected areas. One survey package in this category
was devoted to obtaining background soil and exposure measurements
from an area similar in physical characteristics to, but located several

miles from, the site.

A study was performed to determine the amount of radioactivity present in
the vegetation above the soil surface. Comparison measurements of soil
and overlying vegetation showed no radionuclide activity in the vegetation
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exceeding background levels. FSS soil samples are therefore taken with
overlying vegetation removed but with the root ball intact in accordance
with approved procedures.

Sediment, groundwater and surface water samples were also included in
this category. Over 100 sediment samples were obtained from shorelines,
outfalls, catch basins, runoff ditches and the forebay. Twelve sediment
samples were also obtained from offsite sources such as the Damariscotta
River and Harpswell for background purposes. Over fifteen water samples
were taken from groundwater monitoring wells, sumps, catch basins and
an outfall. Five water samples were taken from offsite or unaffected
sources for background purposes. In addition, the Radiological
Environmental Monitoring Program has collected over 27 years of
sediment, groundwater and surface water sampling data. For instance, the
Annual Radiological Environmental Operating Report for 1999, submitted
to the NRC on April 27, 2000, describes the automatic composite sampler
located at the discharge of the forebay to monitor water discharged to the
Back River. Samples were collected at least every two hours and
subsequently composited for analysis. Groundwater from an on-site
location was monitored quarterly. Shoreline sediment cores were
collected semiannually from two locations on Bailey Point.

Multiple soil samples were taken and composited to determine the
amounts and ratios of the hard-to-detect radionuclides in the most
contaminated soils onsite.

Scan and fixed surveys of pavement were performed to identify potential
sub-surface contamination. Two areas of soil contamination beneath
pavement were documented in the HSA. One area of sub-slab leakage
from the liquid waste effluent line occurred underneath the Service
Building floor. The results of this soil contamination were contained in
the 50.75(g) file.

2.3.3 Characterization Survey Design

All phases of the characterization surveys were designed to sample each structure,
system and land area onsite for the presence of radioactive contamination. A
heavy emphasis was placed on non-affected (non-impacted) systems, structures
and areas with 2750 more surveys taken on non-affected systems, 1500 more
surveys taken on non-affected surfaces and structures, and 18 survey packages
devoted to non-affected areas versus 7 for affected areas. This emphasis ensured
that the full nature and extent of the contamination were identified and

characterized.
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The initial radiological characterization survey (ICS) was organized, performed
and reported in one of five “Groups™ and 127 packages which are listed in Section
2.3.7. Each group is comprised of plant areas containing similar types of media,
or material, and similar contamination potential. The types of media included
surfaces, structures, systems and environs. The environs category included
facility grounds within and outside the RA, the liquid effluent pathway,
Montsweag Bay, groundwater wells and remote locations within the MY Atomic
Power Plant site boundaries. The contamination potential for the media in a given
group was generally categorized as affected and unaffected. Affected areas had
medium to high potential for containing contamination. Unaffected areas had a
low or no potential for containing contamination. The affected/unaffected
designation was not intended to indicate final survey classification status, but was
intended as a general descriptor of contamination potential. The methods for
converting any of the characterization survey results to classification of plant areas
for final site survey are described in Section 5 of this LTP.

Each group was further subdivided into survey packages that correspond to
specific plant areas with similar operational history or physical location. The
survey package breakdown is contained in Attachment 2B. All plant areas are
included in one of the survey groups/packages. The five groups are listed below.
. Group A-Affected Surfaces and Structures

. Group B-Unaffected Surfaces and Structures

. Group C-Affected Systems

. Group D-Unaffected Systems

. Group R-Radiologically Affected or Unaffected Environs

These group designators were also used during continued characterization (CCS)
for survey package identification. Non-radiological data were collected and
grouped into one of the following two categories listed below. The environs
hazardous material characterization surveys (ICS) included testing for PCBs,
RCRA metals, semi- volatile organic compounds and volatile organic compounds.
. Group E-Hazardous Materials on Structures, Systems or Surfaces

. Group H-Hazardous Materials in Environs

Activation analysis calculations were also performed for the reactor vessel, reactor
internals and the shield wall surrounding the reactor.
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2.3.4 Instrumentation and Minimum Detectable Concentrations (MDCs)
Instrument Selection and Use

Instrument selection, use and calibration for the MY characterization surveys (ICS
and CCS) were based on the assumed radionuclide mix and were performed in
accordance with approved procedures. Instruments used and their MDCs are
described in the applicable section.

a. Survey Methods

Direct measurements of structures were performed with 126 cm? gas flow
proportional detectors for beta contamination. The MDC was between 500-
2000 dpm/100 cm? (as compared to the screening values of 5,000-11,000
dpm/100 ¢m?). The detector was kept within 1 cm of the surface.
Measurements of surface activity on small or restricted access areas were
made using small Geiger-Mueller detectors or an array of multiple detectors
for large bore systems or components. Measurement times were controlled
in order to achieve the required MDCs.

Scan surveys were performed on both surfaces and land in order to detect
areas of elevated activity for further investigation.

GTS Duratek performed scans (ICS) of open land areas with a 1 inch by 1
inch Nal detector or the large “drive-around” plastic scintillator. Scan.
speeds were controlled in order to meet the required MDCs. Audible
output was used with the handheld instruments to aid the surveyor in
identifying areas of elevated readings. Continuing characterization scans
(CCS) were performed using a 2 inch by 2 inch detector swept in a
pendulum pattern at a distance of 2 inches from the surface at a rate of 0.5
m/sec.

Samples of building materials, sediments, sludges and water were taken
and analyzed using standard procedures and laboratory instruments. Smears
for removable contamination were taken using standard techniques and
laboratory counters. Exposure rates at one meter were measured using a
Nal detector and a pressurized ion chamber. Soil samples of approximately
1000 g were cleaned to remove large debris and dried to remove moisture.
Samples were counted in Maranelli beakers using GeLi detectors for
gamma emitters. Samples were analyzed by off site labs for Hard-To-
Detect (HTD) radionuclides.

b. Minimum Detectable Concentrations for Volumetric Measurements

The MDC:s listed in Table 2-2 were typical values for both initial
characterization (ICS) and continued characterization (CCS) samples,
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Table 2-2
Volumetric MDCs
Type of Analysis MDC (pCi/g)
GTS DOC/MY
acs) (CCS)
Gamma Spectroscopy 0.10 0.01-0.1
Liquid Scintillation 2.0t03.0 25
Alpha Spectroscopy 0.10 0.01 to1.0
{ Radio Chemical *1-20pCi/g | *1-20pCi/g
ft Analysis ‘

which included HTD nuclides. The lower values were for gamma spec
analyses. When characterization soil samples (ICS and CCS) were
analyzed for HTDs, the MDCs were maintained at levels as low as
practicable.

Minimum detectable concentrations (MDCs) were defined for
measurements and analyses used to quantify soil and other volumetric
activity. Similar instruments, procedures, and MDCs applied to
continuing characterization. MDCs for volumetric soil were less than 0.01
pCi/g for gamma nuclides versus a screening value of approximately 34
pCi/g for a 10 mrem/yr annual dose. MDAs for Volumetric Water were
less than 2,500 pCi/L for H-3. There is no water screening value.

* except Ni-59
c. Structure and Surface Scan Sensitivities

GTS Duratek used a slightly different method for calculating scan
sensitivities (ICS) than the method specified in NUREG-1575/NUREG-
1507. This approach increased the calculated scan MDCs by a factor of
approximately 2.4. The use of this alternate approach had no effect on the
interpretation and use of initial characterization data (ICS) . The
technicians evaluated detectably elevated readings during scan surveys
based on changes in count rates regardless of the estimated MDC.

GTS Duratek performed a computerized sort of the direct measurements of
total beta activity obtained during the characterization survey (ICS) of
unaffected areas by detector type, efficiency, local area background and
use (building surfaces vs. system internals) in order to evaluate scan
MDCs. The surface scan MDCs ranged from 2100 dpm/100 cm? for large
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area gas flow detectors to 16,000 dpm/100 cm? for system internals
surveys.

The NUREG-1575/NUREG-1507 method was used to calculate scan
sensitivities in the continuing characterization work (CCS) . This method
yielded surface scan MDCs of 1200-16,000 dpm/100 ¢cm? depending on
the instrument and material being surveyed.

d. Open Land Area Scans

GTS technicians performed gamma scans of open land areas (ICS) using a
Ludlum 44-2, 1 inch by 1 inch Nal detector, and a TSA Systems Limited
large area plastic scintillator, VRM-1X. (See Table 2-3.) In accessible
areas, the VRM-1X detector, a 1.5 inch thick, by 3 inch wide, by 33 inch
long block of scintillator-impregnated plastic, was the detector of choice
because it had the lower theoretical MDC. The relatively large surface
area of the VRM-1X detector greatly improves the probability of detecting
isolated areas that contain elevated levels of radioactive materials.

Table 2-3
Theoretical Scanning Sensitivities
Instrument | Minimum Detectable
Concentration/Activity
Ludlum 44-2 14 pCi/g (Cs-137 source)
VRM-1X 11 pCi/g* (Distributed Co-60)
SPA-3 5 pCi/g (Cs-137 source) J

* MDC as determined by Dr. Chabot in a letter to P. Dostie dated 11/12/98

Although GTS did not perform a priori MDC calculations, theoretical
minimum detectable concentrations or minimum detectable activities for
scans (ICS) performed with a vehicle-mounted VRM-1X detector,
traveling at less than 5 mph, were calculated for several geometries based
on empirical data and numerical integrations following land surveys.

These data were examined by Dr. Chabot on 11/12/98 and found to be
accurate within a factor of 2 to 4.

The SPA-3 detectors (2 inch by 2 inch NalI) were used for land area scans
during continuing characterization (CCS) with scan MDCs of
approximately 5 pCi/g (Cs-137 source). This nominal MDC value of 5
pCi/g was based on a background of 10,000 ¢/m, an index of sensitivity
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(@) of 1.38, a surveyor efficiency factor of 0.707, and a conversion factor
of 1200 ¢/m per microR/hr, as stated in the manufacturer’s literature. The
exposure rate of soil for 5 pCi/g was determined by Microshield and was
the same value of 1.3 microR/hr, as given in Section 6.7.2.1 of NUREG-
1575.

e. Instrument Calibrations

Analytical and field instruments for both ICS and CCS were calibrated
using National Institute of Standards and Technology traceable sources
representative of the assumed radionuclide mix at the MY site.
Instruments were calibrated at the MY site and, for GTS, at the GTS
Duratek Central Calibration Facility in Oak Ridge, Tennessee or by
vendors in accordance with the GTS Duratek Quality Assurance Project
Plan for Site Characterization (ICS). Approved procedures were employed
to specify on-site instrumentation calibration requirements for continuing
characterization (CCS). The average energy of the beta particles in the
MY radionuclide mixture was calculated. Based on the calculated average
source beta energy of 0.088 Mev, Tc-99 (ave. beta energy of 0.085 Mev)
was chosen for calibration. All of the alpha emitters have similar energies
and Am-241 was chosen for the alpha calibration source. Tc-99 and Am-
241 sources were used for calibrating gas flow proportional instruments
used to perform surface scans and direct measurements. Cs-137 sources
were used to calibrate exposure rate and soil scan instruments. The
calibration program ensured that equipment was of the proper type, range,
accuracy and precision to provide data to support the MY site
characterization activities. The response of exposure rate and soil scan
instruments to Co-60 was also determined during continued
characterization (CCS) in order to detect discrete Co-60 particles.

2.3.5 Quality Assurance

Quality Assurance plans were developed for characterization work (ICS and
CCS). The elements of these plans were very similar. Differences between plans
are discussed below.

The GTS Quality Assurance Project Plan (QAPP) described the quality assurance
requirements for the initial site characterization survey (ICS) . The QAPP
included applicable criteria from the GTS Duratek Quality Management System
Manual specific to the MY project. The plan addressed sample collection, field
survey measurements, sample analysis, data analysis/verification, and document
control.

Continuing characterization (CCS) was performed using an approved CCS Quality
Control procedure which addressed the quality elements for these surveys. The
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procedure covered the requirements and frequency for replicate measurements,
sample recounts, split samples, instrument use and control, sample custody, data
verification/control, document control and investigation of unusual results.

a. Quality Control Samples and Measurements

For each laboratory instrument used during both initial characterization
(ICS) and continuing characterization (CCS) , laboratory personnel kept
daily quality control charts, a log of samples analyzed to provide
traceability for each step of the analysis, and a maintenance log. Daily
quality control checks were compared to specified tolerances. Control
charts were developed at the time of initial calibration using a statistical
analysis of repetitive measurements. Laboratory personnel maintained
control charts for energy, full width at half maximum (FWHM), and
efficiency for each gamma spectroscopy system and performed trend
analysis daily. Routine background and blank counts demonstrated that the
detector or cave had not become contaminated and confirmed sample
detection levels. Daily checks were also performed on the analytical
balance which was used to weigh the samples. Instruments failing the daily
checks were removed from service until repaired.

The GTS Sample Analysis and Data Management Plan (ICS) identified
required quality control samples and measurements. In addition to the daily
instrument quality control described above, laboratory personnel used
quality control samples and measurements to verify system performance
and data reproducibility.

The following on site QC analyses were performed and compared by GTS
(ICS) using criteria in US NRC Inspection Procedure 84750:

. 10% of all samples were analyzed twice in the on-site laboratory
(duplicate analysis)

. 10% of all samples were split and analyzed as two separate samples

Quality control at the contract (off site) laboratories (ICS) also included
daily instrument checks and quality control samples that were analyzed
during analysis of a batch of samples. Quality control samples and analyses
for a batch of 20 (or fewer) samples analyzed by the contract laboratory
included: a blank sample, a matrix spike sample (laboratory control sample,
LCS), and a homogenized split sample. Laboratory control samples and
analyses performed by the off-site laboratory were required to meet a
relative percent difference (RPD) of 20% in accordance with the
laboratory’s internal procedures.
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An approved CCS Quality Control procedure for the sample quality control
criteria was developed. This procedure covered instrument daily checks,
split or spiked sample requirements and acceptability criteria. Five percent
of all survey units were chosen for repeat surveys with 10% of scans and
fixed point measurements being replicated. Agreement for replicates was
considered to be values within + 2 standard deviations. Instruments not
passing the daily source check requirements were tagged “Do Not Use” and
were removed from service until repaired. Data not meeting the replicate
count criteria were removed from the data base until evaluated by an FSS
specialist or engineer.

Duke Engineering & Services Environmental Laboratory performed
laboratory analyses (CCS) under the requirements of DESEL Manual 100,
“Laboratory Quality Assurance Plan.”

The methods used by the off site laboratory for analysis of hazardous
materials (ICS) were based on the EPA method for solid waste analysis
SW-846. Specific quality control samples, analysis, and acceptance criteria
are specified in the analysis methods.

GTS personnel implemented the QAPP (ICS) through:

. Scheduled audits and surveillances by on-site and off-site personnel
. Development of training matrices and training of personnel

. Development of records flow schedules

. Development of document control criteria

. Completion of readiness review checklists

Self-assessments for CCS were implemented in accordance with approved
Radiation Protection Performance Assessment Program procedures.
Training and qualification of survey personnel were assessed in accordance
with the approved procedure for Selection, Training and Qualification of
Radiation Protection Personnel. Records Control was maintained in
accordance with approved procedures for QA Records Management.

b. Audits and Surveillances
MY provided oversight of survey and sample activities to determine

whether the overall characterization plan was implemented as designed.
External audits of project activities included assessments by MY personnel
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and subcontractors. These included an audit of the GTS Duratek facility
(ICS) in Kingston, TN and project-specific audits based on the Quality

* Assurance Program Plan and other project plans. These audits did not
identify any project-specific nonconformances. In addition, MY personnel
and their contractors performed surveillances on daily project operations.
Characterization personnel identified, tracked, and corrected concerns
generated by these surveillances.

MY Radiological Engineering and GTS Duratek corporate and Field
Services personnel (ICS) performed internal audits of the project. Also, at
the request of MY, GTS Duratek appointed an on-site surveillance
technician. This inspector, trained on quality assurance procedures,
performed daily surveillances on project activities. Characterization
personnel (ICS) tracked and corrected nonconformances identified by these
surveillances according to approved procedures.

During continued characterization (CCS), audits and self assessments were
performed on the characterization activities. The results of the findings
were entered into the trend data base and tracked to resolution in
accordance with the approved procedure for the Corrective Action
Program.

2.3.6 Data Quality Objectives

Initial site characterization (ICS) was planned prior to the issuance of NUREG-
1575. However, a retrospective look at site characterization revealed that Data
Quality Objectives (DQOs) 1, 2, 3 and 4 were addressed by GTS Duratek. The
characterization plan identified the problem, the decision method, the resources,
the team, the decision makers, the sample requirements, the instrumentation and
MDCs, the expected nuclides, the survey areas and basic data analysis. While the
use of a formal DQO process may have resulted in a more efficient characterization
process, the resulting data have been shown to be sufficient to meet the objectives
listed in Section 1.0 and are therefore acceptable.

The DQO process was used during continuing characterization (CCS) to meet the
objectives outlined in Section 2.1. Contamination boundaries, radionuclide
profiles, data standard deviations and projected sample sizes were determined
during continuing characterization.

Data Quality Objectives 5, 6 and 7 are addressed in LTP Section 5, Final Status
Survey, and Section 6, Compliance with the Radiological Criteria. In particular for
DQO 5, the parameter of interest is specified as the mean of the residual
contamination level in a survey unit, the action levels include the DCGL and the
investigation levels, and the decision rule is described for the determination to
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release a survey unit. For DQO 6, the limitations of decision errors are addressed
by specifying the respective probabilities of making a Type I and Type II decision
error, the lower boundary of the grey region (LBGR) and the minimum value for
relative shift. For DQO 7, the survey design for collecting data is optimized by
using exposure pathway modeling to develop some site-specific DCGLs, adjusting
the LBGR to obtain the optimum relative shift, evaluating survey instrumentation
and measurement techniques and selecting appropriate actions following the
exceedance of investigation levels.

2.3.7 Survey Findings And Results

The results of the initial characterization surveys (ICS) are reported by survey
group and package number as identified below.? Site and Survey Area maps are
provided in this section of the LTP to graphically depict the boundaries of each
area. These maps are not drawn to scale but are sufficient to show the presence of
areas of high contamination.

The only land, structures, and systems that remain within the control of the 10 CFR
50 License are those where the ISFSI is located and an adjacent parcel of land.
This information is maintained to support decommissioning of the remaining areas
associated with the ISFSI following the removal of spent fuel and GTCC waste
from the site.

3

Additional survey packages were developed (and are discussed in this section) as necessary to support
data collection for continued characterization. These later packages are not listed here in Section 2.3.7,
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P CKAG GROUP “A” Affected Structures and Surfaces Survey Packages
A0100 Containment Building - Elevation -2 ft.
A0200 Containment Building - Elevation -20 ft.
A0300 Containmexit Building - Elevation 46 ft
A0400 Fuel Building - Elevation 21 ft.
' A0500 Demineralized Water Storage Tank TX-21 - Elevation 21 ft.
[ A0600 | Primary Auxiliary Building - Elevation 11 ft. o
A0700 Primary Auxiliary Building - Elevation 21 ft.
A0800 Primary Auxiliary Building - Elevation 36 ft.
A0900 ' Servic; Bﬁﬂding Hot Side - Elevation 21 ft. )
A1100 Low Level Waste Storage Building - Elevation 21 ft.
A1200 RCA Building - Elevation 21 ft.
Al1300 Equipment Hatch Area - Elevation 21 ft.
Al400 Personnel Hatch Area - Elevation 21 ft.
A1500 Mechanical Penetration Room - Elevation 21 ft.
A1600 | Electrical Penetraﬁon Room - All Elevations
A1700 Containment Spray Building - All Elevations
A1800 Auxiliary Feed Pump Room - Elevation 21 ft.
A1§00 HYV-9 Area - Elevation 21 ft. .
A2100 Réfueling Water Storage Tank (RWST) TK-4 - Elevation 21 ft.
A2200 Borated Water Storage Tank (BWST) - Elevation 21 ft.
A230b | Process;ad (Primary)Water Storage Thnk (PWS'E) - Eiévation 21 ft.
A2400  Test Tanks 14A/14B -Elevation 21 ft. w
A9900 Concrete core contamination profile sampling
A9901 - Activation analysis core sampling -
A9902 ; Activation analysis core sampling
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PACKAGE GROUP “B” Unaffected Structures and Surfaces Survey Packages
NUMBER ’

B0100 Turbine Deck - Elevation 61 ft.
B0200 Old Control Room - Elevation 21 ft.
B0300 | Motor Control Center (MCC)/Battery Room - Elevation 62 ft,

I B0400 Fire Pump House - Elevation 1

, B0500 | Condenser Bay - Elevation 21 ft.

B0600 Condenser Bay - Elevation 39 ft.
B0700 | Service Building Cold Side - Elevation 21 ft.
B0SO0 | Fuel Oil Building - Elevation 21 ft, -
B0900 Emergency Diesel Generators - Elevation 21 ft.
B1000 Auxiliary Boiler Room - Elevation 21 ft.
B1100 Recirculating Water Pump House - All Elevations
‘B1200  Administration Center - Elevation 21 ft. )
B1300 WART Building - All Elevations
B1400 Visitor and Information Center - Elevation 1
B1500 Warehouse 2 - Elevation 1
B1600 Training Annéx Building - Elevation 1
B1700 Staff Building - All Elevations ‘
B1800 Spare Generator Building - Elevation 1
B1900 Environmental Services Building - All Elevations
B2000 Bailey Barn - Elevation 1
B2100 Lube Oil Storage Room - Turbine Building Elevation 21 ft.
B2200 Cold Machine Shop ~ Turbine Building Elevation 21 ft.
B2300 Cable Vault Roﬁm - Turbine Building Elevation 39 ft;
B2400 Staff Building Tunnel - Staff Building to Turbine Building Elevation 21 ft.
B9800 Structural Background Survey
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PACKAGE GROUP “C” Affected Plant Systems Survey Packages
NUMBER |
C0100 7 | Primary and Post Accident Sampling System
C0200 Waste Solidification System
C0300 | Containment Spray System
C0400 ' Emergency Core Cooling System
C0500 Residual Heat Removal System
C0600 Primary Vents and Drains
C0700 - Fuel Pool Cooling System
C0800 Waste Gas Disposal System
C0900 Pressurizer and Pressurizer Re-lief System
C1100 Reactor Coolant System
C1200 Boron Recovery System
C1300 | Chemical and Volume Control System
C1400 Liquid Waste Disposal System
C1500 ‘ Primary Auxiliary Building Drains
C1600 Primary Auxiliary Building Ventilation
C1300 Containment Ventilation System
C1900 Steam Generators
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PACKAGE GROUP “D” Unaffected Plant Systems Survey Packages
NUMBER
D0100 Condensate System
D0200 Water Treatment Plant Systems
D0300 Potable Water System
D0400 Sanitary Sewer System
D0500 | Circulating Water and Screen Wash System
D0600 Service Water System
D0700 Fire Protection System
' D0800 Lube Oil System
D0900 _Compressed Air System
D1000 | Auxiliary Boiler System
D1100 Steam Generator System
D1200 Main and Reheat Steam System
D1300 | Auxiliary Steam System
D1400 Main Turbine and Turbine Control System
D1500 Steam Dump and Turbine Bypass System
D1600 Main Feedwater System
D1700 Emergency/Auxiliary Feedwater System
D1800 | Heater Drain and Extraction Steam System
D1900 Component Cooling Water System
D2000 | Vacuum Priming and Air Removal System
D2100 Amertap System r
D2200 Secondary Plant Sealing System
D2300 Auxiliary Diesel Generator
D2400 Secondary Sample and Chemical Addition System {t
D2500 | High Pressure Drains l‘
D2600 Environmental Services Laboratory Systems _ ;
D2700 Administration Building HVAC System
D2800 Information Building HVAC System
D2900 | Turbine Building Ventilation System
D3000 Staff Building HVAC System
D3100 Service Building HVAC System
D3200 | Hydrogen and Nitrogen System
D3300 | Turbine Building Sumps and Drains
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PACKAGE GROUP “D” Unaffected Plant Systems Survey Packages
NUMBER _

D3400 Low Level Radioactive Waste Storage Facility
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PACKAGE GROUP “R” Environs Affected and Unaffected Survey Packages
NUMBER
AFFECTED
R0100 RCA portion (West Side) of Protected Area Yard
~ R0200 Balance of Protected Area (East Side)

R0300 Roof and Yard Drains #006, #007 and #008
R0400 ' Forebay Area Shorelines

| Ros00 | Bailey Point
R0600 Ball Field

‘ R0700 Construction Debris Landfill

i UNAFFECTED
RO800 ' Administration and Parking Areas 7
R0900 Balance of Plant Areas
R1000 ' Foxbird Island
R1100 Roof and Yard Drains #005, #009-12, #017 and N-12

" R1200 | Low Level Radioactive Waste (LLRW) Storage Building Yard
R1300 Dry Cask Storage Area
R1400 Westport, Montsweag Bay, Bailey Point Cove and Plant Area Shorelines
R1500 Ash Road Area Rubble Piles
R1600 ' Owner Controlled Area West of Bailey Cove
R1700 . Owner Controlled Area North of Old Ferry Road
R1800 ' Bailey House Area
R1900 | Bailey Cove
R2000 [ Diffusers
R2100 ‘ Maintenance Yard (Stockyard).
R2200 Background
R2300 _SFPI Substation Slab
R2400 | IT Duplicate Samples
R2500 Driveover Elevated Areas
R2501 ' Follow-up sampling at Elevated Soil Sample Locations (south of Refueling
Water Storage Tank and Contractor Parking Lot)

R2800__ | 10 CFR 61 Analysis Sampling '

Hazardous and chemical material surveys (ICS) were performed on the materials,
systems and areas as specified in the tables for Group E and Group H below. The
data for these groups are presented in the Summary of Site Characterization Data
section which follows.
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PACKAGE GROUP “E” Plant Surfaces, Strucfures and Systems Hazardous Material
NUMBER Survey Packages
E0100 Protected Area Paint
E0200 Plant Electric Components
E0300 Transformer Qils
E0400 Plant Pump Oils
E0500 Various Plant Fluids
E0600 Component Cooling Water
E0700 Brass, Bronze and Cadmium Plated Components
E0800 Plant Batteries
E0900 Mercury Components
E1000 Asbestos Insulation and Other Materials
E1100 Asbestos Containing Components
E1200 Lead Shielding
E1300 ] Paint Outside Protected Area
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PACKAGE GROUP “H” Environs Areas Hazardous Material Survey Packages
NUMBER
H0100 - 0il and Hazardous Material Transfer and Handling Areas (4)
H0200 Diesel Oil Tank Loading Area
H0300 | Main, North, Spare and Shutdown Transformers
H0400 | Roof and Yard Drains #006, #007 and #008
HO0500 Solid Waste Storage Area
HO0600 _ | Primary and Secondary Side Waste Storage Building Yard Areas
HO0700 | Drumming/Decontamination Waste Accumulation Area
HO0800 Diffuser Fofebay
H0900 Reactor Water Storage Tank Area
H1000 Groundwater Monitoring Wells B-201 through 206, MW-100, BK-1
- H1100 | Warehouse Yards
H1200 | Fire Pond and Yard Area
H1300 | Construction Debris Landfill
H1400  Bailey Point
H1500 1 Administration and Parking Areas
H1600 Roof. and Yard Drains #005, #009-12 and N-12
H1700 Surface Flow Drain #005
H1800 Balance of Plant Area
H1900 | Foxbird Island
~ H2000 | Low Level Waste Storage Yard
H2100 Dry Cask Area
H2200 Environmental Services Laboratory
H2300 Switchyards
H2400 Areas Outside Plant Impact
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2.4 Summary of Initial Characterization Survey (ICS) Results

The operational history and the range of contamination determined during initial site
characterization (ICS) are summarized in this section for the survey groups indicated
above. More detailed data including mean, maximum, and standard deviation are
presented by survey package in Attachment 2B.

2.4.1 Group A “Affected Structures and Surfaces”

Group A included buildings and surfaces within the RA including levels of the
Reactor Containment, Fuel, and Primary Auxiliary Buildings, as well as tanks
containing radioactive liquids, electrical/mechanical penetration areas and concrete
surface samples. Areas of known contamination with very high dose rates were
sampled less than areas with more moderate dose rates in order to maintain the
exposure to surveyors ALARA. Survey data were taken from posted areas which
included High Radiation Areas, Radiation Areas, Radioactive Material Storage
Areas and Contaminated Areas. These areas included the reactor coolant system
and waste processing equipment and were among the most highly contaminated
areas on site. However, several locations within this group contained no
radioactive systems, components and structures or were found to be below station
limits for posting as contaminated (viz., DWST, PWST, electrical and mechanical
penetration areas and the auxiliary feed pump room).

Maximum total surface activities ranged from greater than 100,000 dpm/100 cm?
in the RCA Building, Containment Building (CTMT), and Spray Buildings to less
than 1000 dpm/100 cm? in auxiliary support areas (e.g., electrical/mechanical
penetrations). Maximum removable beta activities ranged from greater than
128,000 dpm/100 cm? in the CTMT to less than MDA in auxiliary support areas.
No removable alpha sample activities were above the MDA values which indicated
little or no transuranic (TRU) surface contamination. Maximum net exposure rates
reported in Attachment 2B ranged from about 4,000 pR/hr in the Primary
Augxiliary Building (PAB) to around 5 pR/hr in the mechanical penetration area,
Operational surveys reported containment exposure rates ranging from 1 mrem/hr
to over 1000 mrem/hr. '

Group A results combined with the operational survey data and knowledge of
process provided the information needed to target those structures within the RA
requiring remediation, establish radionuclide profiles and provide estimated
radioactive waste volumes.

2.4.2 Group B “Unaffected Structures and Surfaces”

Group B was comprised of buildings and surfaces located outside the RA including
the Turbine Hall, sections of the Service Building, the Control Room, office spaces
and various out buildings such as the Fire Pond Pump House, the warehouse, and
the Bailey House/Barn. With the exception of a few closed secondary systems and
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a few locations in the Turbine Hall, Service Building and warehouse, none of these
buildings contained or stored radioactive material during plant operation and are
therefore some of the lowest activity areas on site. Sealed sources for instrument
calibration were stored at the Bailey House environmental laboratory.

The crane bay and turbine deck in the Turbine Hall were used for RCP motor
refurbishment. The 1990 steam generator tube leak affected steam and feedwater

‘components in the Turbine Hall. The auxiliary boilers were known to be internally

contaminated. Some areas within the Service Building such as the old decon
shower and primary chemistry lab sample hoods were also known to be slightly
contaminated. The warehouse was used as a shipment and receipt point for small
quantities of packaged radioactive material. There was no evidence of leakage
detected at the warehouse from packages shipped or received.

Maximum total surface activities ranged from a high values of 3700 dpm/100 cm?
and 8600 dpm/100 cm? in the Turbine Building (certain floor areas) to lows of
<1000 dpm/100 cm? in outlying areas, such as the cable vault. The Ball Field
Dugout indicated 700 dpm/100 cm?, which was later identified by the State of
Maine as Co-60. Maximum removable beta activities ranged from

200 dpm/100 cm? in the Turbine Building to less than MDA in other areas. No
areas had plant related alpha activity above the MDA level. Maximum exposure
rates ranged from 26 pR/hr in the Service Building to 2 pR/hr in the Turbine
Building. Tritium was detected slightly above MDA in several water-containing
systems. High beta readings in the Bailey House were confirmed to be NORM
from the granite foundation blocks.

Group B surveys verified that most of the Turbine Hall was free of residual
radioactivity. Continuing characterization surveys (CCS) established the extent
and limits of radioactivity in the areas in which it was found.

2.4.3 Group C “Affected Plant Systems”

This group was comprised of the radioactive systems such as the RCS, CVCS,
ECCS, liquid and solid waste, containment ventilation and primary vents and
drains. The survey packages in this group consisted of systems and components
that were removed and disposed of as radioactive waste during decommissioning
and, therefore, did not require characterization to support Final Status Survey
(FSS). These are the highest radioactively contaminated systems at MY.

Total surface activities were not measured on these systems’ internals, as their
activity levels were too high. Instead, 15 cm and 1 meter external exposure rate
measurements were taken at four quadrants from system locations, to suppotrt dose
to curie calculations, for waste shipping purposes. Internal system surfaces of the
steam generators were found to be contaminated up to 500,000 dpm/100 cm?
removable beta activity. Alpha activity was present at as much as 35 dpm/100 cm?
in the CVCS indicating possible TRU contamination. Exposure rates in these
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areas ranged from a low of 13 pR/hr in the Waste Solidification system to more
than 16,000,000 pR/hr in the Spent Fuel Cooling and Refueling system.

Group C results verified the extent of contamination in primary systems and
provided data needed to support the Radiation Protection Program during
component removal in addition to providing information needed for waste
classification.

2.4.4 Group D “Unaffected Plant Systems” Including the Sewage Treatment
System

This group consisted of secondary side systems that were designed to remain non-
contaminated. Examples of these systems were main steam, feedwater,
compressed air and potable water. However, certain parts of the secondary side
systems contained minor levels of contamination. The auxiliary condensate system
was known to be slightly contaminated due to aux boiler problems early in plant
life. Turbine Hall sumps were known to be slightly contaminated due to reactor
coolant pump motor refurbishment activities taking place in the Turbine Hall.
Steam and feedwater systems were potentially impacted by the 1990 steam
generator tube leak. The Service Water system was impacted by liquid effluents
from the Test Tanks. Several of the systems crossed over to the RA, where
elevated readings were detected in/on the systems but were later attributed to
NORM interference in the analyses. Group D systems were generally the lowest in
activity of all those surveyed.

Until the early 1980s when they were disconnected, hot side shower drains and
toilets were directed to the sewage treatment plant. Initial characterization surveys
(ICS) showed elevated readings in one hotside shower drain. In the two years
following shutdown, routine chemistry analyses of both the on site holdup tank and
the municipal treatment facility have shown no plant-derived radionuclides.
Radionuclides have been detected in the sewage plant as a result of employees
receiving medical isotope therapy.

Survey results from Group D established the limit and extent of residual activity in
systems expected to be clean and provided information to properly control the
systems as well as classify the waste during decommissioning. Some of the
systems in Group D had elevated readings indicating the possible presence of plant
derived radioactive material. Further measurements were made on these systems
as part of the continuing characterization (CCS) plan to properly evaluate the level
and extent of contamination. These measurements support release and/or disposal

determinations.
2.4.5 Group R “Environs Affected and Unaffected”

The group was broken down into 7 affected and 18 unaffected areas. Environs
sampling covered all areas of the 820 acre site (740 acres original site + purchased
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buffer properties). Fifteen of the sample areas showed no detectable plant derived
radioactivity. Ten of the areas (R0100, R0200, R0300, R0400, R1000, R2000 and
R2300 within the protected area and R0500, R0900 and R1300 outside the
protected area but on Bailey Point) had elevated readings requiring further
evaluation and sampling,

Asphalt, sub-asphalt soil and uncovered soil to the South and West of
Containment, Spray, Fuel and RCA Storage Buildings were known to be
contaminated by system leaks and radioactive waste container storage. Excavated
soil and asphalt from the RA were temporarily placed on Bailey Point and later
returned to the RA. Silt from condenser cooling water intakes was removed and
spread on site land located to the north and west of the 345 kV electrical switch
yard. Plant-derived radionuclides had been detected in estuary sediments as a
result of permitted liquid releases by environmental samples (REMP reports) taken
at various times during plant operation. Minor contamination was located near
storm drains adjacent to the RA. Contamination levels ranged from 1pCi/g to 11
pCi/g for Co-60 and 1pCi/g to 156 pCi/g for Cs-137 in the areas of known soil
contamination from old leaks/spills (R0100).

Marine sediment samples were obtained from shorelines, outfalls of catch basins,
runoff ditches and the forebay. In addition, the Radiological Environmental
Monitoring Program had collected over 27 years of sediment sampling data.
Shoreline sediment cores were collected semiannually from two locations off
Foxbird Island. Additional sampling of off-site marine sediments was conducted
pursuant to an agreement between Maine Yankee and Friends of the Coast (FERC
Offer of Settlement dated December 31, 1998.)

Survey packages with indications of potentially elevated activity levels (R0500,
R0600, R0700, RO800, R1000, R1300, R1600 and R1800) were combined into an
investigation package designated R2500. The highest levels of activity were
detected on Bailey Point from the investigation package R2500 (up to 34,000 pCi/g
of Co-60) and the activity was remediated during sampling. Follow up samples
taken in three areas after remediation of detected activity were documented in
package R2501.

Three areas (R1500, R1600, R1700) were classified as non-impacted based on
operational data, the Historical Site Assessment and the initial characterization
(ICS) resuilts.

Group R surveys determined which land areas were non-impacted and which were
impacted. This group also provided the information necessary to project waste
volumes from contaminated soils.
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2.4.6 Ventilation Ducts and Drains

Results for the biased sampling of building vents and drains can be found within
the survey data for Groups C, D and R. Ventilation ducts and system drains were
sampled as the most likely collection point for system contamination. This biased
sampling provided a high level of assurance that contaminated systems were
located, identified and, when found within secondary side buildings, marked to
provide the necessary level of control over radioactive material. '

Affected System Vents and Drains (C0600, C1500, C1600 and C1800) showed
mean removable contamination values ranging from 53 to 51,000 dpm/100 cm?
and maximum values from 6000 to 140,000 dpm/100 cm?.

Unaffected System Vents and Drains (D1800, D2000, D2500, D2700, D2800,
D2900, D3000, D3100 and D3300) had two systems positively identify residual
radioactivity. The Service Building HVAC (D3100) had significant activity above
the MDA which was due to the hot side ventilation sources going to the Service
Building ventilation duct work. D3000 Turbine Building Sumps and Drains had
two (2) sumps test positive for plant derived nuclides (up to 1.7pCi/g Co-60). The
Sump Oil Collection Tanks (TK-91) also test positive (1.1 pCi/g Co-60). There
were four (4) other systems (D1800 - Heater Drain Extraction Steam, D2700 -
Admin Building HVAC, D2900- Turbine Building Ventilation, and D3000 - Staff
Building HVAC) with elevated activity. However, the elevated readings were
likely due to radon daughter activity. The High Pressure Drains showed tritium
activity at levels just above MDA. Tritium in these areas have been attributed to
NORM interference in the analyses. These systems and components were removed
as part of the decommissioning of the Maine Yankee Nuclear Plant.

Survey results from this group established the limit and extent of residual
radioactivity in systems and provided necessary information for properly
controlling material and for proper classification of waste during decommissioning.

2.47 Buried and Embedded Piping

A review of prints and drawings was performed during CCS to determine the
amount of buried and embedded pipe. MY has a limited amount of piping actually
embedded in concrete. Total embedded piping included approximately 800 feet of
primary and secondary component cooling water pipes. Based on inventory
estimates made in 2002, the total embedded piping that remains on site is
approximately 940 linear feet, representing slightly over 150 m?. A detailed listing
of the embedded piping inventory is provided in Attachment 6-7.

Component cooling piping showed maximum activity up to 22,000 dpm/100 cm?
and was removed during demolition activities. Small segments of refueling cavity
and spent fuel pool skimmer piping (approximately 175 feet) were embedded
within the walls of the two pools. The skimmer piping was known to be
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contaminated and activity levels could be as high as 20,000 to 180,000 dpm/100
cm? removable beta contamination based on data obtained from spent fuel pool
cooling (C0700) and RHR (C0500) survey packages. This piping was removed.

Circulating water and service water pipes are buried cast concrete pipes rather than
embedded pipes. Eighteen direct measurements above MDC were identified in the
circulating water pipes. Service water discharge piping receives the liquid effluent
overboard pipe with approximately a 3 foot embedded section and showed
maximum activity levels of 3100 dpm dpm/100 cm? of removable beta
contamination. Mean values were less than MDA,

Embedded piping above the 17 foot elevation was removed. Piping below 17 feet
was either removed during demolition or properly evaluated to ensure compliance
with the enhanced state standards of 10 mrem/yr for all pathways including not
more than 4 mrem/yr from groundwater sources of drinking water. Maine Yankee
produced an informational set of site drawings showing the “as left” condition after
decommissioning. These drawings identify the remaining buried or embedded
pipe, conduit, building penetrations, cable vaults, and duct banks. This set of
drawings was used to plan FSS surveys.

The following describes the principal sections of buried and embedded piping
which remains following decommissioning of the Maine Yankee Nuclear Plant and
which was decontaminated as necessary and subjected to FSS.

a. Containment Spray Piping and CS Valves-approximately 68 ft. (C0300):
During plant operation, the system was filled with reactor coolant water,
Initial site characterization surveys (ICS) identified this as a contaminated
system. Gamma isotopic samples collected from the system identified the
presence of plant-derived nuclides (Co-60 and Cs-137). The portion of the
system that remains following demolition of above grade structures is
embedded in the concrete foundation of the Containment Building. Two
valves from the containment spray system were also encased in concrete.
Levels up to 40,000 dpm/100 cm” were detected in the spray system
(C0300) during ICS. Higher levels of contamination were found in
subsequent surveys. This 16 inch embedded piping makes up a surface area
of 26.5 m%

b. Containment Foundation Drains-approximately 378 feet.(C2000)*: The
foundation drain system was used to transfer groundwater from around the
Containment Building foundation to lower the hydrostatic pressure on the
foundation. The system consisted of four partially embedded transfer pipes

As noted in Section 2.3.7, additional survey packages were developed for data collection during
continued characterization (i.e., not part of ICS) and, thus, are not listed in Section 2.3.7. Survey
Packages C2000, D3500, and D3700 are examples of packages developed for CCS and/or for FSS
using the same numbering system as was used for ICS,
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that drained to the foundation sump. The system had a high potential for
residual contamination. The drain system was wholly contained within the
RA and was subjected to liquid spills in the soil around the Containment
Building. The system was not surveyed during initial site characterization
(ICS); however, the sump water was sampled periodically. Tritium was the
only nuclide identified in the sump water at levels exceeding natural
background. A water sample was submitted for HTD analysis during CCS
and only tritium was detected. See Section 2.4.12. No removable surface
contamination or direct surface measurements have been made. This
combination of 2 inch and 6 inch embedded piping makes a surface area of
30.2 m?

Sanitary Waste (D0400): A portion of the sanitary waste piping was buried
beneath the Turbine Hall floor slab and extended to the sewage treatment
plant. At one time early in the plant’s operation, the pipe transferred waste
from sanitary facilities located within the RA. The original discharge point
for treated sanitary waste was into the circulating water inlet bay. In the
mid-1980s, the sanitary system was connected to the town of Wiscasset
sewage system. The sanitary system, including the discharge to the town of
Wiscasset, was sampled periodically. Radionuclides detected were limited
to medical isotopes which were short lived. Of 37 fixed point surface
measurements of the system taken during ICS, two were in the RA, and
both indicated elevated activity of up to 5700 dpm/100 cm?. Both of these
samples were from a disused drain in the system that was removed during
dismantlement. No removable contamination was identified in the system.
Gamma isotopic samples from the system did not indicate the presence of
plant-derived radionuclides.

Circulating Water System-approximately 1600 feet (D0500): The
circulating water system consisted of 4 buried concrete inlet pipes which
carried sea water from the Back River to the condenser then overboard to
the forebay and discharged through a diffuser in the Back River, down
stream of the inlet. The circulating water was considered a “secondary
side” system in that there was a physical barrier (condenser tubes and steam
generator tubes) between the circulating water and the contaminated
primary plant (reactor coolant system). The circulating water system had a
very low potential for residual contamination. The operational history of
the facility indicated no significant primary to secondary leakage occurred.
Additionally, the circulating water system pressure was maintained above
the pressure of the turbine exhaust steam in the condenser so that even if
there was a condenser tube leak, it would have carried sea water into the
condensate system. During Initial Site Characterization, low levels of
detectable activity were identified on the main condenser outlet side of the
circulating water system. The suspected cause of the contamination was
recirculation of allowable effluent discharges into the suction side of the
Circulating Water Pump House. The maximum fixed point total surface
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contamination measurement collected during ICS was 811 dpm/100 cm?,
No removable contamination was identified in the system. Gamma isotopic
samples collected in the system during ICS did not identify any plant-
derived nuclides.

Service Water System (D0600); The Service Water System consisted of
two buried inlet pipes which carried sea water through the component
cooling heat exchangers. The discharge of the system consisted of a single
buried line which goes into the seal pit.

The discharge side of the pipe received the liquid effluent discharge pipe.
During initial site characterization (ICS) , low levels of detectable activity
were identified on the discharge side of the piping. No direct beta
measurements were above the MDA. Nine samples of removable beta
activity were detected above the MDA (3134 dpm/100cm? was the
maximum value). The positive indications of residual activity in this
system were associated with the liquid effluent header location and the
liquid radwaste radiation monitor installed at that location. Gamma
isotopic samples collected at the liquid effluent line entrance point and at
the radiation monitor were positive for Co-60 (700 pCi/g). The waste
header is contained within its own local Restricted Area within the Turbine
Building.

The radwaste piping was removed and disposed of as radioactive waste.
The remaining portions of the service water discharge piping meet the
criteria of a Class 3 area.

Fire Protection (D0700): The water-filled portion of the fire protection
system is the only section that remains following demolition. Water for
firefighting was stored in a man-made storage pond located on site.
Makeup water for the pond came from Montsweag Brook. (The storage
pond was addressed as part of survey area R0900). The fire protection
system was not piped to containment. The system consisted of a loop of
buried pipe which circles the yard and supplies various hydrants and
headers. The fire protection system was considered a “support system” in
that it did not interface with other operating systems (e.g., primary coolant
or steam supply). The fire protection system had a very low potential for
residual contamination. Although sections of the system did reside within
the RA, system pressures were sufficient to prevent inleakage. The fire
water system was cross-connected with potentially contaminated systems in
the past. However, samples collected during CCS only identified naturally
occurring radioactive material. The maximum fixed point total surface
contamination measurement taken during ICS was 1116 dpm/100 cm?,
Gamma isotopic samples collected during ICS did not identify any plant-
derived radionuclides in the system.
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Storm Drains (D3500): The Storm Drain (SD) system was used to drain
storm water and runoff from the facility to the Back River and Bailey Cove.
The system functioned as a gravity drain system to remove the water via a
system of drain grates, manholes and system piping. The system drained
the entire site both inside and outside the Protected Area. Manholes 1
through 3 (Section 1 of the system) drained the Protected Area outside the
Restricted Area and south of the Turbine Building and Service Building,
The outfall for this portion of the system was a 24” line that drained to the
Back River south of the Circulating Water Pump House (CWPH).
Manholes 4 and 5 (Section 2 of the system) drained an area inside the
Protected Area outside the Restricted Area east of the Turbine Building.
This line drained the area around the Main Transformers. The outfall for
this leg of the system was a 15” line that drained to the Back River north of
the CWPH. Manholes 6 through 11 and un-numbered manholes north of
the Turbine Building (Section 3 of the system) drained an area both inside
and outside the Protected Area. The area drained was all outside the
Restricted Area. These legs all collected at Manhole 7 and the combined
outfall was routed to the Back River immediately adjacent to the north side
of the CWPH. Manholes 13 and 14 (Section 4 of the system) drained the
upper access road and the upper contractor parking lot. The outfall for this
section of the system was the Back River north of the Information Center
building. Manholes 30A, and 31 through 37 (Section 5 of the system)
drained an area inside the Protected Area in the Restricted Area. This leg
of the system drained the main RCA Yard area around the Containment
Building and the alley between the Containment Building and the Service
Building, These legs all collected at Manhole 35 and the combined outfall
was routed to the Forebay Seal Pit. Manholes 21 through 24 (Section 6 of
the system) drained the north side of the Restricted Area and the roof of the
WART Building. The area drained was inside the Protected Area and both
inside and outside the Restricted Area. The combined outfall for this leg
joined another leg at Manhole 27. Manholes 25A, 25B, 26 through 29 and
38 (Section 7 of the system) drained areas adjoining the Fire Pond and
Warehouse and outside the west end of the Restricted Area. The outfall
from Manhole 24 joined this leg at Manhole 27. The combined outfall for
this leg of the system was routed to Bailey Cove.

Samples collected during ICS and knowledge of process indicated that the
Storm Drain system had a low potential in some legs and a high potential in
some legs for residual contamination. Sections 1 through 4 had a low
potential for residual contamination. Sections 5 through 7 had a high
potential for residual contamination. Sections 1 through 4 drained areas
that had historically been outside the Restricted Area and had a low
potential for residual contamination. Sections 5 through 7 drained areas in
and adjacent to the Restricted Area and may have become contaminated
due to loose surface contamination in and on yard structures and equipment
being washed into the drain legs by rain water runoff and snow melting.
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Since the roof drains flowed to the storm drains and the portions of the roof
drains above 17 feet were removed, the roof drains were included in the
storm drain survey.

Containment Building Penetrations (D3700) (4111t): Several Containment
Building penetrations remain following demolition of the above grade
structure. The penetrations contain embedded piping from numerous
primary and secondary systems. The remaining penetrations are as follows:
- Approximately 20 linear feet of up to 1” piping

- Approximately 35 linear feet of 1.5” piping

- Approximately 50 linear feet of 2” piping

- Approximately 35 linear feet of 3” piping

- Approximately 55 linear feet of 4” piping

- Approximately 100 linear feet of 6” piping

- Approximately 45 linear feet of 8” piping

- Approximately 5 linear feet of 10” piping

- Approximately 25 linear feet of 16” piping

- Approximately 10 linear feet of 24” piping

- Approximately 20 linear feet of 30” piping

- Approximately 11 linear feet of 40” Fuel Transfer Tube piping

Each of these penetration, except for the Fuel Transfer Tube, consists of a
five foot length of pipe penetration through the containment foundation
wall. The calculated surface area of this embedded piping is approximately
78 m2,

The Primary Auxiliary Building and Spray Building Penetrations (601t).
Several non-containment piping penetrations through the Primary Auxiliary
Building and Spray Building will remain in the respective building
foundations following demolition of the above grade structure. Each of
these penetrations consists of a 2 to 3 foot length of pipe penetration
through the building foundation wall. The calculated surface area of this
embedded piping is approximately 19.5 m?.

The spent fuel pool liner leak detection system (24ft). Four 1 inch lines
embedded in the spent fuel pool structure will remain following demolition
of the above grade structure. The calculated surface area of this embedded
piping is approximately 1 m?.

The penetrations that will remain in the Containment Building had a high
potential for residual contamination. One of the systems identified as
having a remaining section of embedded piping was Containment Spray,
which was known to contain residual contamination.

ICS data collected in the Containment Spray system (C0300) indicated the
presence of removable contamination and gamma isotopic samples
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identified the presence of plant related radionuclides. ICS were not
collected in the Fuel Transfer Tube. Additionally, no specific
contamination controls have been established for the remaining sections of
the embedded piping and the majority of the Containment Building is
posted and controlled as a surface contamination area.

2.4.8 Asphalt, Gravel and Concrete

Two site locations containing asphalt and gravel from non-RA construction work
were sampled for activity (R0700 and R1500). Neither location showed activity
above background for plant-derived nuclides.

Because of the potential impact of concrete on the exposure pathway, concrete
core samples were collected and analyzed during initial characterization (ICS)
(A9900, A9901, A9902) and continuing characterization (CCS) . In 1998, GTS
Duratek took seven (7) concrete core samples that were later subjected to analysis
by Stone and Webster to determine HTD nuclides at low MDC’s. In 1999, forty-
three (43) additional concrete core samples were obtained and analyzed by gamma
spectrometry. In 2000, an additional eight (8) concrete cores were collected and
analyzed for HTD nuclides at low MDC’s. Table 2C-2 lists the original 43 cores
(1-1A through 11-2A) taken during continuing characterization plus the 8
additional cores (12-1A through 13-3A) collected in 2000 for a total of 51 cores.
Three of the cores (3-1A through 3-3A) were activated concrete and are labeled as
“activation samples” in Table 2C-2. Four samples (5-6A, 6-5A, 6-6A, and 7-2A)
had no reported activity. Section 2.5.3a discusses the establishment of the nuclide
mixture for contaminated concrete surfaces. See Attachment 2F for a description
of the process used to evaluate the concrete surface nuclide mixture. See
Attachment 2G for additional discussion of concrete core sample collection and
processing.

Concrete activity was found to be due to penetration of surface contamination as
well as activation of concrete constituents in areas exposed to neutron flux.
(Activated concrete comprised approximately 5% of the concrete in containment.)
Surface contamination penetration was primarily limited to the top 0.1 cm.
Activation activity generally followed expected activation curves, peaking at 1 to 2
inches into the concrete, and dropping off at greater depths (A9902). Slight
anomalies in concrete activation were noted in the vicinity of embedded rebar.
Positive indications of activation were seen as deep as 24 inches in some concrete
samples that were exposed to high neutron fluence. Activated concrete was
removed down to the activated concrete DCGL.

As part of CCS, samples of local fill material (sand, gravel, and till) were analyzed
for bulk density and Kd. Activated Concrete at levels above the activated concrete

DCGL was removed.
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2.4.9 Paved Areas

One paved area near the warehouse (R0900) exhibited one elevated exposure
reading. A small contaminated area was removed during sample collection and
was found to contain a small amount of Co-60. Resurvey confirmed removal of
the contamination. Paved areas within the RA are known to have sub surface
asphalt and sub surface soil contamination as described in the “Historical Site
Assessment” section,

2.4,10 Components

The status of individual components is given in the systems data, Groups C and D.
Group C components are found in radioactive systems and are known to be
contaminated.

Section 2.4.3 describes the affected components in Group C; Section 2.4.4
describes the unaffected components in Group D, and Attachment 2B provides a
detailed summary of components during ICS.

2.4.11 “Structures, Systems and Environs Surveyed For Hazardous Material”
(Groups E and H)

These surveys identified expected amounts of waste chemicals, lubricants and
solvents; toxic metals in switches; and PCBs in paints and cables. Some areas of
soil contamination by motor oils/fuels were discovered which required further
evaluation. Initial characterization activities (ICS) confirmed the presence of lead-
based paint and PCBs in both cables and paints. Several small areas of soil were
found to be contaminated by chemical or hazardous material.

Hazardous material health and safety considerations will be assessed through the
RCRA closure process described in Section 8.6.2.

2.4.12 Surface and Groundwater

ICS sample results for surface and groundwater were reported within the individual
survey area packages (R0100, R0200, R0300, R1100, R2200 and R2400) and are
summarized in Attachment 2B.

Tritium was the only plant derived radionuclide detected in groundwater and
surface water during ICS. The overall range of the tritium analyses was <793
pCi/L to 6812 pCi/L. The highest value was from the Containment foundation
sump. All of the measurements were well below the EPA Drinking Water MCL of
20,000 pCi/L. The Containment foundation sump was monitored and trended as
part of CCS.
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2.4.13 Background

ICS measurements were made of several types of construction materials from
offsite locations which were used as background samples. Soil samples from
remote locations were also taken and analyzed to be used as background soils.

ICS material backgrounds (concrete, brick, ceramic, etc.) were subtracted from
reported ICS data direct measurements of total beta activity. ICS environs
background (soil, sediment, water, etc.) were collected for informational purposes
only. ICS environs background data were not subtracted from ICS environs survey
reported data.

a. Material Background

The natural levels of radioactivity in plant construction materials affected
direct measurements for total beta activity. To quantify this effect, GTS
Duratek performed a background study (ICS) at the Central Maine Power
Headquarters Building in Augusta, Maine. The study included direct
measurements for total beta activity on painted and unpainted concrete and
concrete block, ceramic tile, and asphalt. Other materials encountered
during the initial characterization survey (ICS) such as glass, carpeting, and
steel were not included in the background study since their natural
radioactivity would not contribute significantly to direct measurements for
total beta activity. Survey personnel used the same instruments for the
structural background survey as were used for the initial characterization
survey (ICS). Count times were adjusted to ensure minimum detectable
activities of approximately 300 dpm/100 cm®. Project personnel used these
results to correct data gathered from similar surfaces during the initial
characterization survey (ICS) .

The following is a summary of ICS material backgrounds:

Table 2-4
Summary of ICS Material Backgrounds
MATERIAL AVERAGE
(dpm/100cm?)
Bare Concrete (& block) | 665
Painted Concrete (& block) 478
Asphalt 925
Ceramic Tile | 1109
Other (duct, bare & painted metal, etc.) . | 0
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b. Environs Background

The purpose of the environs background study was to measure and
document the levels of radionuclides, especially Cs-137, present in local
soils and typical background exposure rates. The survey sampling and
measurement techniques complied with approved procedures and
supporting guidance documentation. Sample materials for the background
study included surface soils, sediments and groundwater. The project team
performed gamma spectroscopy for all samples, and analyzed groundwater

for tritium. The average Cs-137 concentration in soils was determined
from samples collected at the Merrymeeting Airfield, from a hay field,
woodlands, and scrub lands. The average Cs-137 concentration in marine
sediments was determined from samples collected from the Damariscotta
River, near Dodge Point and Harpswell. Groundwater concentrations were
determined from the Eaton Barn, Bailey House, and Days Ferry. No
groundwater samples had detectable Cs-137 or tritium concentrations

(above MDA).

The survey also included an in situ gamma spectrum with a MicroSpec
multichannel analyzer/sodium iodide detector. Survey technicians
measured background exposure rates with a sodium iodide detector.
Additionally, the survey team took both sodium iodide and pressurized-ion
chamber (PIC) measurements at each of the background soil sample
locations in the hay field at Merrymeeting Airfield to observe the energy
response of the PIC versus the sodium iodide detector. The project team
calculated the background exposure rate and PIC measurement ratio for
information and did not use the results to adjust any other measurements.

The following is a summary of ICS environs background data:

Table 2-5
Summary of ICS Environs Background Data
MEDIA MINIMUM | MAXIMUM | AVERAGE
Sediment Cs-137 0.04pCilg | 0.11pCilg | 0.07pCi/g
1 Soil Cs-137 (Combined) | 0.09 pCi/g 1.42 pCi/g 0.45 pCi/g
Soil Cs-137 (Woodland) | 0.1pCi/lg | 0.92pCilg | 0.52 pCilg
Soil 