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International Nuclear Facility Decommissioning Experience

Jhih-Jhong Huang, Hsueh-Yuan Lee, Nan-Hsiung Lin
Abstract

This report describes experience of Oyster Creek preparing for
decommissioning and the successful experience of the Maine Yankee’s and
Connecticut Yankee’s decommissioning project.

The Oyster Creek process — planning for decommissioning prior to
shutdown - has considerable cost benefits to the plant owners by having
sufficient planning performed to allow a prompt and orderly transition from
operations to decommissioning.

Maine Yankee and Connecticut Yankee have completed all portions of the
required decontamination and remediation work. This report describes
pre-shutdown issues, transition activities, use of decommissioning operations
contractor, fuel storage options, regulatory and stakeholder interaction,
engineering and use of technology, site closure issues, current status and etc...
These topics will be encountered and be unavoidable during decommissioning

porcesses.
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Analysis Usage
Neutron activation Establish basis for cost estimate, RPV disposition options
Accident analysis Basis for public health and safety during decommissioning;

decommissioning systems design, Zr fire considerations

Reactor pressure vessel removal and Major engineering challenge requiring long lead time. Needed to
shipment feasibility establish decommissioning schedule, evaluate cost-effective
alternatives, and fuel-storage options

RPV chemical decontamination Basis for personnel dose reduction; emerging technology
evaluation

Site-specific cost estimate Basis for revenue collections, top-level selection of
decommissioning alternatives and overall decommissioning
planning.

Personnel dose estimate Basis for personnel health and safety during decommissioning;

decommissioning systems design

Dismantlement sequence Basis for most effectively conducting decommissioning activities

Work process and procedure redesign | Develop cost-effective work processes, eliminate unnecessary
procedures, develop new procedures for decommissioning
activities

Plant modifications scope Defines scope of decommissioning-specific engineered systems
and plant modifications
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Engineered System Design Criteria

Electrical Power New system reduces personnel electrical hazards by eliminating
need to identify and terminate leads of existing system prior to
dismantlement activities

Reduced decommissioning loads allow reduction in site power
requirements

Reduced credible accident spectrum allows reduction in
redundancy and other “safety grade” characteristics

Radwaste Processing New system allows dismantlement of operating plant systems
which may include extensive piping and support systems

New system designed to be dismantled

Spent Fuel Pool Cooling New system allows dismantlement of operating plant systems
which may include extensive piping and support systems

New system sized to reduced heat loads.

New system can be localized to fuel pool area

Heating, Ventilation, and Air New or modified systems designed to support dismantlement
Conditioning (HVAC) activities.

Potential for localizing key components to fuel pool area to supply
accident mitigation requirements

Fire Protection Modifications consistent with dismantlement activities (e.g.,
industrial safety requirements may predominate)

Radiation and Environmental Monitoring | Modifications consistent with dismantlement activities (e.g.,
changing radiological control envelope)

Plant “Monitoring” Station Monitoring station replaces control room of operating plant due to
reduced operator action requirements after shutdown

Monitoring station may be collocated with security station

/Pl ": ) * @*—)— )‘;L,}l

AE AR B PRI RS G EP R
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Process

Objective

Design Criteria

Establish process for developing decommissioning design criteria and assure that
modifications are integrated properly.

Modifications

Establish requirements for design and approval of modifications associated with
decommissioning

Work Control Establish process and associated work management system (e.g., software) for
performing decommissioning work.
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Attachment I

DECOMMISSIONING PLANNING

PHASE 1

Quarters (30 Months)

1 2 3 a | s | e | 7 8 9 10
Shutdown Final Shutdown
Announcement Refuel OQutage

Management:
- Decommissioning - Strategic Plans - DOC Evaluation
Organizalion - Project Plan - Transition Plan Implementation
- Decommissioning Option
Historical Site Assessment - Site Characterization Plan
- Announce Retention Plan - Communication Plan - Decommissioning Job Classification
Plant Modifications/Process - Process Redesign
- Design Base Analyses - Modification Design - Initial Work Package Development
- Cost Estimate - Dismantlement Plan - Procedure Redesign
Regulatory Requirements
Submit: Submit: Submit: Submit:
- Cert. O Cessation -PSDAR - Site Specific Cost - Tech Specs*® - EP Exemptions*® :;"él':"’s I
pprovil
of Operation Estimate -QAPlan * - Security Exemptions*
- UFSAR - Nuclear Insurance Exemptions®
- Ops Requal & Staff Program*
Spent Fuel Management - Issue Request for Proposal - Award Contract Dry Fuel Storage
Dual Purpose Dry Fuel Storage System
- Identify Options for Interim Storage - Evaluate Heavy Load [ssues - Inspect & Classify all Spent Fuel

Single Failure Proof Crane
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Attachment 1

DECOMMISSIONING PLANNING
PHASE 11

Quarters (15 Months)

3

Shutdown

Transition to
Phase III

Management:
- Site Characterization

- Transition to Phase I Staffing Complete

- DOC Mobilization
- LLRW Broker Mobilization

Plant Modifications/Process - Procedure Revisions complete,

- Modifications Installed 30 days post shutdown to one year; e.g.

Modified Work Process in place.

- Major D&D Work Packages Complete

Regulatory Requiremenis
Submit: Submit as necessary; Submit:
- Cert. Of Fuel Removal - Revised Security Plan - Spent Fuel Program
Implement: - Revised TS* - License Termination App.* *Requires
NRC Approval
- TS Changes - QA Plan Changes - Revised DSAR
- Reduced Insurance - EP Changes
- Security Changes - Ops Requal & Staff Program
nt Fuel Mana nt - Procure Dual Purpose System Hardware
- Core Offload Complete - Commence Work Package Development for Fuel Transfer

- ISFSI Construction - Disposal of Irradiated Hardware

- Commence Refuel Large Component Removal
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fiti2 = Oyster Creek ' B3R5 2 3

Attachment I1

Oyster Creek Decommissioning
Technical Planning Organization

DECOMMISSIONING DIRECTOR
DECOMMISSIONING
RAD/ENV. PROJECTS ENGINEERING SPENT FUEL MANAGEMENT RADWASTE MANAGEMENT
» RAD ENGINEERING « ENGINEERING PROJECTS * ISFSI o LLRW STRATEGIC PLANNING
o SITE CHARACTERIZATION o LICENSING ¢ FUEL POOL MANAGEMENT -

» NJDEP INTERFACE
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DPP-02 “,f =g 724 Decommissioning Tactical Plan
ﬁ%i%%&%%ﬁ?ﬁﬁ@ﬁ?ﬂo
DPP-03 “,f feiesie 4 f 23 Decommissioning Organization and Staffing
Plan
ﬁsimm“f Bt R s o p Mat e s f R F E o
DPP-04 mia-# 1+ 533 Site Characterization Plan
fo it = = OCNGS a2 5 130 & R RG] & 505 1 247 o
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P R B F o E o
DPP-06 “,f 5 fg‘% % Decommissioning Oversight Plan
ZreRZBAENIFAL[E D FAMBRDERRG L RED o

g gARSE o
DPP-07 4 i & p¥4z3+ % Decommissioning Integrated Schedule Plan
Y ERET QMR SR REE S R AT DL &R
FAcT DRMEEAR SRR R R S BitfeR % o
DPP-08 "T ¥ ¥ ¥ 3% Decommissioning Required Permits Plan
TR EDE OEFERFA f&ﬁﬁit‘ TR BN s Mo 3R RandF
EARIEPY LA ﬁw,ﬁ BEFT IR E TR H N o

DPP-09 "f < % ¢ % Decommissioning Cost Estimate
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DPP-10 #5348 £ 3+ 4 Environmental Report Plan
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DPP-11 * i %+ ¢k 5 4% Spent Fuel Pool Isolation Study Plan
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DPP-12 ",% 73 % 7% 3+ 3% Decontamination & Dismantlement Plan

A4 DPP's 2 - 3 F B - ST Rk S e Bk s e
DPP-13 % ¥k A it & Decommissioning Support Systems

Identification Plan
et F i ;f 1 T RPN 0 AR & IR DoRTah R ST G o
DPP-14 % =& # F F3+% Decommissioning Power Study Plan
PR R P R E T ) F ke D&D 3%
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DPP-15 % fﬂf 753+ % System Decontamination Study Plan
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DPP-16 ¢ H 48 s+ e 3 34 Low Level Solid RadWaste Plan
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DPP-17 2" g F3+3% Training Requirements Plan
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DPP-20 i3 4= ~ 425 > % 373 F Maintenance Rule Program Revision

Plan
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DPP-21 %% = %33 Security Program Plan
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DPP-22 &% 334 Quality Assurance Plan
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DPP-23 f# ¢ * %2372+ 3% Fire Protection Program Revision Plan

Pt F A e VIR S ki TR “%f PR e R e

DPP-24 *£ 42 B % i® ¥ 3+ 3% Decommissioning Process and Activities Plan
PR R R P NI AR R B R A o 3 o

DPP-25 s S5 5 4 534 System Quality Classification Plan
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DPP-26 “,% i~ 1 4242 % % Decommissioning Engineering Processes
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DPP-27A * B < it #& % 4% 5 3+ 4 Personnel Cultural Transition Process Plan
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DPP-28 iz 4 {4 % %44 &% 2+4 PSDAR Preparation Plan
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DPP-29 “,$ v P37 f3+3% Decommissioning Licensing Requirements

P EREEFE L a‘?f% TR RE T F e

DPP-30 UFSAR { #73*% UFSAR Update Plan

Pt g B FRE 2 S ATAR A ;ﬁu,% i~ iEsE g < it 1+ 10 CFR50.59
¢ARR o

DPP-31 F B BR* % B# "f 2+ 4 Reactor Pressure Vessel Removal Plan

B EEY FIREP R AT R TEBRA 5 Rt fER o

DPP-32 75 % B3 4~ 3+ 34 Hazardous Waste Plan

I EFEBRBRRSE G e dye) 2R o

DPP-33 “,f i5 s+ % 7E w3+ % Decommissioning Exposure Estimate Plan
231 kp DPP mﬁiﬁ% Bz OC ‘ff?i{‘« oo g SRR L R
DPP-34 “,$ Bk % »3-F Decommissioning Occupational Safety Plan
w%jﬁ@ﬁgﬁQW%%&%@%%iifgﬁﬂﬁ’o%w&%ﬁ{
I AT R AT A A B B AR AP M D (TR R R 2 R
DPP-35 4% 8 c b4 e 3 $» 2+ 4 Low-Level Liquid Radwaste Plan
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DPP-36 » iz BE 4 7% B 4iE2- 4 Reactor Pressure Vessel Shipment Plan
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DPP-37 ¢ & # &2 5 2 w43+ % Vendor Selection and Asset Recovery
Plan

PP ERNSE SRR o o B RE TARARH L (R e 4 eh ff}il

3 m%: E] o

DPP-38 %' % K,f 3+ % Insurance Exemptions Plan

SRR LRI EERIG R LA REAFDT

DPP-39 #{ P& % it 23 License Termination Plan

P2t 3 Oyster Creek PR b2t F eniE i 1 vt F R AP HE Y
A E R o

DPP-40 K'T FIRRE Y 4 ® #224 Decommissioning Contingency Plan

12 T3P do% OCNGS ! & & AmerGen snfgps ¥ 4t 2 4odk 7 J) & ecnfepF
B ¥ EE o

DPP-41 “,/Tt B e g R # 2+ 4 Decommissioning Financial &
Administrative Plan

QRS R RFE g ATy SRR R TRk ko

DPP-42 1 # jiuk w42 533 Industrial Site Recovery Act Plan

Pt F AT 2 4 New Jersey 1 ¥ Fuxkw 482 (Industrial Site
Recovery Act, ISRA) 1 & & o

DPP-43 f EFE S PR R #ﬂ {3+ 4 Decommissioning Mission,

PP RARAE TR do % 2 TTE o f RIS SR R B
BHE S RERT LR FR

DPP-44 ",f = A B34 Decommissioning Personnel Training Plan
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DPP-46 @& - %48 ~ &2 "f A3 Impacts, Issues, and Commitments Relating
to Decommissioning

SRR B R B R R ERALL e RGBT R R
i

DPP-47 % 18 % b i@ d w0 2_ 4% (722 213 X v& Strategy for Operations and
Maintenance Activities Prior to Final Shutdown

PR AR TE A B EE R FE BT g
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DPP-48 * i %+ 4L ¥ w2 Spent Fuel Strategy
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The purpose of this plan is to fully evaluate the companies spent fuel options in
terms of decommissioning.
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DPP-49 = =it # “,f 3+ 4 Large Component Removal Plan
PR AR SR S ER TR DR
DPP-50 #2 % % 4§ 43> & Procedure Review Plan
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BE G B AT ARG R
DPP-51 #tjs#. 4= Technical Specifications
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ATTACHMENT 1V

DECOMMISSIONING SCHEDULE

PHASE II1
DECONTAMINATION & DISMANTLEMENT

DRY SCENARIO
License
REACTOR SITE Termination

PHASE II RELEASED
PREPARATION
* CORE OFFLOAD .
ptutinp gl FUEL POOL/RX Site ISFSI

CHEM DECON MAJORD & D Dormancy
* ASRESTOS REM D&D DISMANTLE
* NUCLEAR ISLAND
* DECOM POWER 2002 2007 2010 2020 2021 2022
* SYSTEM DISP
* RADWASTE A

PROCESSING FUEL TRANSFER FUELINISFSI | I

TO ISFSI !
" D—

2000 2001 FUEL TRANSFE | |
* HYAC TODOE . Site Release |
* MONITORING I I

STATION — — — .
* RADVENY k 4 MAINTAIN FUEL IN SFSP — I i

MONITORING
* REFUEL FLOOR 2002 2007 2010 2020 2022 2025

CONFIGURATION
* HEAVY LOADS

MAJORD & D SITE DORMANCY FUE?; P;K]))Imx
WET SCENARIO
License
Termination
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% 3-1DOC %2 Non-DOC h *& 1 ZiF

Task DOC Non-DOC
Transition management Contractor or owner Owner
Project management DOC Owner
Site management DOC Owner
Site Labor management DOC Various
Cold & Dark preparations DOC Owner/contractors
Primary system decon Owner/contractor Owner/contractor
Site characterization Owner/contractor Owner/contractor
Large component removal DOoC Contractor
Commodity removal DOC Contractor
Waste packaging, shipping and disposal DOC Contractor
Licensing Owner/DOC Owner/contractor
Health physics DOC Owner/contractor
Station administration DoC Owner/contractor
Procurement DOC Owner/contractor
Fuel handling DOC Owner
Fuel storage facility DOC Owner/contractor
Final status survey DOC Owner/contractor
Asset recovery Owner/DOC Owner
Repowering DOC Owner

DOC 2
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WORK PACKAGE PERCENT COMPLETE - WPPC

FORM 1
PMP 11.0 FORM1
PRCJECT: MAINE YANHKEE DECOMMISSIONIMNG
WORK PACKAGE MO, J.C.DISFS.0065 HAcinaty # 1SFS165
WORK PACKAGE DESCRIPTION:
Cask Vendor Licensing
EARNED VALUE BREAKDOWN
% OF MY
Cask Vendor Licensing TOTAL COMPLETE EARNED APPROVAL
Activity
1 1032 nagotiale cask vendor contract 20% ¥ 2.00% RCH
2 1085 Prel eval of MY non-sid Fuel 3.0% Y 3.00% PP
3 1096 Validate Design with drop test 4.0% W A.00% RCH
4 (008! perform slorage source term analysis 2.0 W 2 00% RCH
5 024| perdorm transport source term analysis 2.0% W 2.00% RCH
B 0005 perform starage criticakty analysis 3.0% W 3.00% RCH
¥ 0022] perform transport crificality analysis 30% W 3.00% RCH
3 00261 perform ransport shielding analysis 30% ¥ 3.00% PP
-] 00281 perform ransport thermal analysis 2.0% Y 2.00% RCH
10 00101 perform storage shielding analysis 30% ki 3.00% PP
11 00141 perform site dose analysis 2.0% A 2.00% PP
12 1053 preplsubmit amendment for storage non std fuel 10.0% ¥ 10.00% PF
13 1064 prep/submit suppd for ranspart non std fuel 5.0% Y 5.00% RCH
14 00161 perform storage thermal analysis 2.0% Y 2.00% RCH
15 00191 perform storage structural analysis 2.0% Y 2.00% RCH
16 00301 parfarm rans port structural analysis 20% Y 2.00% RCH
17 1140 MRC review amentment non-std fuel storage 4.0% Y 4 00% PP
18 1155 NRC review Amendment for fuel Transp 3.0% ¥ 3 00% PP
19 1065 Receive RAI for fuel transp 1.0% ¥ 1.00% PP
20 1066 Respond to RAI Fuel Transp 4.0% Y A4 00% PP
1 1060 Receive Rl non sid fuel storage 1.0% Al 1.00% PP
22 1062 Respoad 1o RAI on Non-std Fuel Storage 7% Y 7.00%: 0
23 1146 NRC Rev 13t Round Resp Fuel Transp 1.0% A 1.00%. PP
24 1137 NRC Review RAl Response Mon-std Fuel Storage 20% ki 2.00% FF
25 1055 NHC Issue Transpor CoC 4.0% ¥ 4.00% PP
26 1067 NRC issue draft SER{Non Std Fuel) 10.0% Y 10, 00% FP
27 1068 Rule making on Amended Storage CoC 3.0% Al 3.00% PP
28 1134 Receive Amended CoC non std fuel Storage & Transp 10.0% Partial 7.58% DR
TOTAL 100.0% a7 .583%
Y3
3-8 2@ 4R 2 4 &
' 2 Al 2 ~ n 4 s 2, nmoyp 2! v =
G nEY o H- BER S REAFERT L9605 T8 2%Y
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® 'z F|H A FPRFEIREE 1 47 2 (Maine Department of Human Services
(DHS), Division of Health Engineering)

® @ ¥ Ik B F-:E % (Maine Department of Environmental Protection
(DEP))

® mF] o Bog @yEo 7 (Maine Public Advocates Office)

® mF W oWE XL E ¢ (Maine Public Utilities Commission)

® m F]VPiar X D BER TR I 2 R € 0 (Maine Nuclear Safety
Advisor — A liaison to the Governor and the Maine legislature)
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independent evaluation of technical decommissioning issues and to

advise the Governor accordingly)
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it CHAME A
A it b Maine Yankee ' (it R B B E e ie L o ¢
B E 2004 & 8 chE ks EE -
# C-1 Maine Yankee 3% pF i £

October 21, 1968 Construction permit issued

September 12, 1972  Provisional operating license issued

December 28, 1972  Commercial Operations begin

June 29, 1973 Full power operating license received

December 6, 1996 Last commercial operations. Maine Yankee shut down the plant as a result of
design basis implementation concerns associated with cable separation and
control logic issues.

December 18, 1996  The NRC issued a confirmatory action letter requiring need for mid-cycle
inspections to check for potential further deterioration, and the overall condition of
the steam generators. Engineering staff indicated that while the generators should
last 3 more fuel cycles, there could be no assurance that they would not need to
be replaced after that.

January 29, 1997 NRC placed Maine Yankee on the NRC watchlist.

January 30, 1997 The NRC issued a supplemental confirmatory action letter requiring resolution of
additional concerns (“extent of condition”) before startup. Maine Yankee to
remain shutdown until resolution of those problems requiring shutdown were
accepted by the NRC.

February 13, 1997 One year management contract with Entergy signed.

March 7, 1997 Submittal of Restart Plan to the NRC

May 1997 Maine Yankee Board of Directors decide that plant will either be sold or enter
decommissioning
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July 30, 1997

Maine Yankee Board of Directors complete economic analysis for shutdown

August 8, 1997

Decision to terminate commercial operations

August 7, 1997

MRC notified of permanent cessation of operations and permanent defusled
staius

August 21, 1997

First meeting of CAP

August 27, 1997

Post Shutdown Decommissioning Activities Report issued

October 30, 1997

Maine Yankee and Wiscasset finalize agreement on property tax for 1998

October 1997

Initial Characterization Surveys (ICS) begins

Movember 5, 1997

Maine Yankee files rate case with FERC to increase decommissioning collections

Movember 6, 1997

PSDAR public meeting

MNovember 6, 1997

Maine Yankee continues management contract with Entergy to provide
management services during decommissioning

December 10, 1997

Maine Yankee conducts press briefing onsite for reporters and photographers

January 28, 1998

Maine Yankee submits QA program changes to NRC

February 5, 1998

Maine Yankee submits defueled safety analysis report (DSAR) to NRC

March 1998 RCS decontamination occurs. Asbestos remediation begins

April 17, 1998 DOC RFP issued by Maine Yankee

April 29, 1998 Initial Characterization Surveys completed and report finalized

April 1998 Public opinion poll taken for spent fuel storage options

May 20, 1998 DOC bids are due to Maine Yankee

May 1998 SFPI begins operation

June 2, 1998 Maine Yankee files suit against DOE in court of claims for failure to accept and

remove spent fuel

June 24, 1998

Initial CAP meeting regarding SFPI fan noise

August 4, 1998

SWEC chosen as DOC

September 23, 1998

CAP all day planning meeting
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September 30, 1998

SFPI fan modifications completed

October 15, 1998

Transition to new control room completed

October 30, 1998

All mechanical systems abandoned

December 30, 1998

Plant achieves “cold and dark” status

December 1998

Asbestos abatement project complete

January 19, 1999

FERC case settlement

March 22, 1999

Source term reduction begins

March 1999 Maine Yankee meets with Wiscasset Planning Board regarding ISFSI
construction

April 5, 1998 Fuel inspection begins

May 27, 1999 Source term reduction program complete

May 1999 Maine Yankee submits permit application to Maine BEP for ISFSI canstruction

June 7, 1999 Emergency diesel generators purchased by a midwest utility

June 19499 First Reactor Coolant Pump removed

July 3, 1998 Fuel inspection completed

July 14, 1999 Maine Yankee and Wiscasset reach agreement on property taxes for 1999 and

2000

September 17, 1999

Maine Yankee proposes rubblization approach to remediation to CAP

September 1999

Maine Yankee files suit against Maine DEP on radiological jurisdiction for ISFSI

October 21, 1999

CAP meeting with NRC and EPA to address LTP and site release criteria

October 1999

All three reactor coolant pumps shipped by rail to Barnwell low level waste site.
Reactor coolant pump motors shipped to Envirocare of Utah. Site main power
transformers shipped offsite by barge to Midwest utility

December 1, 1999

Maine Yankee received three proposals for use of Eaton Farm

December 1999

Final status surveys begin on property south of Ferry Road

January 13, 2000

Revision 0 to License Termination Plan submitted to NRC — includes agreement
to meet 10 mrem/y all pathways and 4 mrem/y groundwater release criteria
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March 2000

SWEC decommissioning vice president and construction manager leave Maine
Yankee to move to other projects. State of Maine legislation introduced that
would require state oversight of radiological issues and specify a 0.05 mrem/y
residual contamination limit

April 8, 2000 Pressurizer removed

April 26, 2000 State of Maine Law LD 2688-SP1084 signed into law mandating an unrestricted
release criteria of 10 mrem/yr for all pathways and 4 mrem/yr for the groundwater
pathway

May 4, 2000 SWEC contract terminated and Federal Judge rules that Maine BEP does not
have radiological jurisdiction for ISFSI

May 15, 2000 NRC LTP public meeting

June 2000 State of Maine and FOTC petition the NRC fo intervene in LTP amendment
request

July 2000 Maine Yankee receives construction permits for ISFSI

September 2000 ISFSI construction begins

November 2000 Reactor pressure vessel intemnals segmentation begins

January 2001 Maine Yankee 1o self perform decommissioning

February 2001

RCRA Closure Plan submitted to State of Maine

July 2001 Revision 1 to LTP submitted — no longer included rubblization — fuel transfer to
ISFSI scheduled from 9/01 1o 11/02
August 2001 Revision 2 of the LTP submitted to the NRC

August 30, 2001

Agreement reached in ASLB settlement proceedings

January 2002 Transfer of GTCC from SFPI to ISFSI begins

April 2002 RPV to be removed summer 02 — sent to Barnwell. SF transfer to ISFSI
scheduled from %02 — mid 2003. All GTCC waste in DCS at ISFSI.

July 2002 Morth Ferry Road parcel released from NRC license

August 24, 2002

Spent fuel begins transfer from SFPI to ISFSI

August 2002

APV removed from containment - stored onsite until 2003 for shipment to
Barnwell. Delay for shipment due to low water levels in the Savannah River
precluding barge traffic to Bamwell site.
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October 15, 2002

License Termination Plan, Revision 3 submitted

January 2003 NAC contract terminated and MY to self parform fuel movement/ftransfer to ISFSI

April 22, 2003 MAC and MY reach new contract agreement for NAC to continue to provide DCS
hardware

April 2003 Test blast occurs to validate explosive demolition models and calculations

May 6, 2003 MY RPV leaves site for Barnwell

November 2003 Maine Yankee received approval on records disposition exemption reguest

February 27, 2004

All spent fuel now on ISFSI pad

August 5, 2004

Morth Ferry Road parcel sold to Wiscasset for redevelopment

September 17, 2004

Explosive demolition of containment shell
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# D-1 Maine Yankee #3134 #5545 &

Area/Activity Title Exposure

DC.2 PERIOD 2
(DECOMMISSIONING)

DC.2.01 NSSS REMOVAL
DC.2.01.01 Reactor coolant
piping

DC.2.01.02 Pressurizer relief tank
DC.2.01.03 Reactor coolant
pumps and motors

DC.2.01.04 Pressurizer
DC.2.01.05 Steam Generators
DC.2.01.06 CRDMs & service 03.051 BEM
structure removal
DC.2.01.07 Reactor vessel
internals

DC.2.01.08 Reactor vessel
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DC.2.03 SYSTEM REMOVAL
DC.2.03.01 Containment

DC.2.03.01.01 Cbl-1
DC.2.03.01.02 Cbl-2
DC.2.03.01.03 Cbl-3
DC.2.03.01.04 Cbl-4
DC.2.03.01.05 Cbl-5
DC.2.03.01.06 Cbl-6
DC.2.03.01.07 Cbl-7
DC.2.03.01.08 Cbl-8
DC.2.03.01.09 CB21
DC.2.03.01.10 CB31
DC.2.03.01.11 CB3-2
DC.2.03.01.12 CB3-3
DC.2.03.01.13 CB34
DC.2.03.01.14 CCG
DC.2.03.01.15 CEHO
DC.2.03.01.16 CICIL
DC.2.03.01.17 CPHO
DC.2.03.01.18 CPLE

CTMT Loop #1

CTMT Loop #2

CTMT Loop #3

S| Tank #2 & Regen Ht Exch E-67
CTMT -2 Lvl Pressurizer Area
CTMT -2 Lvl Sump Pump Area
CTMT lodineg Filter Area

CTMT -2' Quter Annulus

CTMT 20" Quter Annulus

Reactor Cavity Area

CTMT Cavity Upender Pit

CTMT 48' Penetration Room
CTMT Polar Crane (CR-1)

CTMT Charging Floor

CTMT Equip Hatch Quter (PE-3)
CTMT Incore Instrument Sump
CTMT Personal Hatch Outer Area
CTMT Elevator & Room

97.114 REM
65.745 REM
63.171 REM
11.5692 REM
25.411 REM
22.608 REM
6.485 REM
43.334 REM
19.313 REM
19.615 REM
26.683 REM
6.078 REM
4.042 REM
3.105 REM
3.871 REM
6.533 REM
.728 REM
173 REM

DC.2.03.02 PRIMARY
AUXILIARY BUILDING
DC.2.03.02.01 P21A
DC.2.03.02.02 P21B
DC.2.03.02.03 P21C
DC.2.03.02.04 P21D
DC.2.03.02.05 P21E
DC.2.03.02.06 P21H
DC.2.03.02.07 P21L
DC.2.03.02.08 P215
DC.2.03.02.09 P21V
DC.2.03.02.10 PLAD
DC.2.03.02.11 PLBA
DC.2.03.02.12 PLCP
DC.2.03.0213 PLDC
DC.2.03.02.14 PLEC
DC.2.03.02.15 PLLA
DC.2.03.02.16 PLPA
DC.2.03.02.17 PLPD
DC.2.03.02.18 PLPT
DC.2.03.02.19 PLPW
DC.2.03.02.20 PU48
DC.2.03.02.21 PUDD
DC.2.03.02.22 PUEC
DC.2.03.02.23 PUFN
DC.2.03.02.24 PUHV
DC.2.03.02.25 PUL
DC.2.03.02.26 PUSA
DC.2.03.02.27 PUTC
DC.2.03.02.28 PUWG

PAB 21" Level Valve Alley

PAB 21" Boric Acid Pump Area

PAB 21° Charging Pump Cubicle

PAB 21° Level Degas Cubicle

PAB 21" Evap Cubicle

PAB 21" Heat Exchanger Room

PAE 21' General Area

PAB 21° Sample Sink Area

PAB 21" Level HPSI Room

PAE Lower Lvl Aerated Drain Tank Area

PAE Lower Lvl Boric Acid Mix Tank Area PABE
Lower Lvl Aux Chrg Pump Cubicle PAB Lower
Lvl Degas Cubicle

PAB Lower Lvl Evap Cubicle

PAE Lower Lvl Letdown Area

PAB Lower Lvl Ctmt Penetration Area

PAB Lower Lvl Primary Drain Tank Area PAB
Lower Lvl Pipe Tunnel

PAB Lower Lvl Primary Water Pump Area PAB
Upper Lvl FN-48 Area

PAB Upper Lvl Decay Drum Cubicle

PAB Upper Lvl Evap Cubicle

PAB Upper Lvl FN-1A/B Area

PAB Upper Lvl Heat & Ventilation

PAB Upper Lvl General

PAB Upper Lvl Radicactive Storage Area PAB
Upper Lvl VCT Cubicle

PAB Upper Lvl Waste Gas Cubicle

.742 REM
6.387 REM
22,718 REM
9.160 REM
38.169 REM
16.495 REM
1.418 REM
2.799 REM
.956 REM
22,184 REM
13.790 REM
5.054 REM
1.551 REM
13.751 REM
38.761 REM
28.907 REM
11.122 REM
30.815 REM
.280 REM
.485 REM
.512 REM
5.921 REM
.50& REM
.383 REM
1.741 REM
.316 REM
.520 REM
.279 REM
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DC.2.03.04 SERVICE/FUEL
BUILDING

DC.2.03.04.01 DWST Demineralizer Water Storage Tank (TK-21) .103 REM
DC.2.03.04.02 EFPR Emergency Feed Water Pump Room .159 REM
DC.2.03.04.04 LSABE LSA Storage Building .628 REM
DC.2.03.04.05 NFLA MNew Fuel Laydown Area / Fuel Vault 1.822 REM
DC.2.03.04.07 RCAW RCA Waste Solidification 8.772 REM
DC.2.03.04.08 RMCC Reactor MGG Room .046 REM
DC.2.03.04.08 SBEDR Service Building Decon Room 314 REM
DC.2.03.04.10 SBHP Service Building HP Checkpoint .044 REM
DC.2.03.04.11 SBMS Service Building Machine Shop 283 REM
DC.2.03.04.13 SBSRH Service Building Seal Room 111 REM
DC.2.03.04.16 SFP Spent Fuel Pool 32.158 REM
DC.2.03.04.17 SFPH Spent Fuel Pool Heat Exchanger Room Spent 9.120 REM
DC.2.03.04.18 SFPV Fuel Pool Ventilation Room .287 REM
DC.2.03.04.19 SPRB Spray Building 78.093 REM
DC.2.03.04.20 SVH Steam & Valve House .054 REM
DC.2.03.05 Miscellaneous

DC.2.03.05.01 BWST Boron Waste Storage Tanks (TK-13 A&B) 162 REM
DC.2.03.05.02 CST Condensate Surge Tank (TK-122) .003 REM
DC.2.03.05.08 HRB High Radiation Bunker .528 REM
DC.2.03.05.08 PWST Primary Water Storage Tank (TK-186) .068 REM
DC.2.03.05.10 RWST/SCAT RWST/SLAT Tanks 1.549 REM
DC.2.03.05.13 West - RCA RCA Yard Area - West Side 7.136 REM
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SUMMARY TABLE - TOTAL WASTE SHIPPED OFFSITE
(all weights are in pounds) T T
\ \ \
Category Totals .
1998 1999 2000 2001 2002 2003 2004 2005 To-Date Projected
Non-Radioactive
Asbestos 199,004 a 15,740 235,100 200 0 0 0 450,044 546,000
Other 1,765 8,405 15,293 5,445 0 0 0 30,908 36,293
Hazardous Waste 4,848 14,079 140,618 10,626 965 3,500 0 174,636 249,512
Qil 7,830 3,927 19,014 5,300 8,664 0 0 44,735 50,307
Paper/ Cardboard 32,294 34,246 35,605 32,200 24,500 20,000 0 178,845 500,000
Trash 188,250 290,050 260,000 212,020 151,000 63,000 4,000 1,218,320 1,326,867
Concrete a 27,300 19,002,660 35,246,440 16,768,340 15,000,000 3,765,000 89,812,740] 104,000,000
Soil a 3,951,285 137,454 956,000 18,000 1,600,000 0 6,662,739 12,000,000
Demolition Debris 40,940 526,740 1,558,580 906,560 1,705,040 2,932,000 65,000 [i] 7,734,860 10,000,000
Metal 2,059,720 3.745,814 10,866,357 3,870,040 1,600,200 0 [i] 22,142,131 23,000,000
Total 239,944 2,821,447 9,649,426 31,618,661 42,043,311 21,533,669 16,771,500 3,772,000] 128,449,958 151,708,979
Radioactive
Concrete a a 1,945,790 1,601,610 14,952,424 34,838,550 82,471,195 4,151,900] 139,961,469| 145,291,000
Sail a a 0 117,800 1,919,900 38,868,414 8,628,510 49,534,624 72,395,000
Commodities 0 1,286,771 2,092,783 2,201,350 1,895,400 2,703,690 7,487,899 1,648,200 19,316,093 20,000,000
Distributables 0 4656716 688,385 633,90 17,725 431,375 466,500 0 2,993,601 3,000,000
Large Components 305,560 566 380 2,342 310 152 541 231,508 1,900,001 0 0 5,500,298 5,500,298
Total 305,560 2,310,867 7,069,268 4,589,401 17,514,857 41,793,515 129,294,008 14,428,610] 217,306,085| 246,186,298
Total 545 504 5132314 16,718,694 36,208,061 59,558,168 63,327,184 146,065,508 18,200,610 345756.043] 397895277
Total without concrete 148,604 277
Truck Shipments 1998* 1999 2000 2001 2002 2003 2004 2005 To-Date
NonRad Truck Shipment: 64 168 335 680 355 224 a2 4 1,912
Rad Shipments 21 63 96 102 30 10 7 1 330
Total B85 231 431 7682 285 234 89 5 2,242
Train Shipments 1998* 1999 2000 2001 2002 2003 2004 To-Date
NonRad Train Shipments 0 a a 16 29 10 21 él 79
Rad Shipments 0 a 5 11 28 40 67 8 159
Total 0 a 5 27 57 50 88 11 238
*1998 data only includes asbestos abatement work
Note: Large components include SGs, Pressurizer, RCP pumps & motors, RPV & internals, and 1998 asbestos removal project
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Radioactive Waste Transported Offsite

Monthly Total
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Non-Radioactive Waste Transported Offsite
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U 4 “,f 75 g 5 & # £ €935 Person Rem (9.35 Person Sv) ( %

34 4 4-1)
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Sv) (% 4-1% 44%)
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L endp i A E 5 1035 Person Rem (10.35 Person
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% 35| B

Column Number 2 3 4 5 6
Estimated . . .
Exposure w/o Estimated Exposure Projected Exposure JE\:u:,agluPr;koeif; %s;:?n?ggciiv—mgcflwg
Chem Decon with Chem Decon Savings w/ Chem Chell)'nical Decon Exposures
Activity (Person-Rem) (Person-Rem) Decon (Person-Rem) (Person-Rem) (Pergon-Rem)
(for Person-Sv (for Person-Sv Divide | (for Person-Sv Divide (for Person-Sv Divide | (for Person-Sv Divide
Divide All Values All Values by 100) All Values by 100) All Values by 100) All Values by 100)
by 100) 4 4

Dismantlement Activities

Chemical Decontamination 0 32 (minus 32) 35 (minus 35)
Asbestos Abatement 378 136 242 108 270
Steam Generators & Pressurizer 182 88 94 45 137
Reactor Vessel Intenals 90 90 0 205 N/A
Reactor Vessel & Head Prep 72 72 Q 49 N/A
Main Coolant System 177 17 160 57 120
Plant Systems 690 248 442 56 634
Structures 74 74 0 77 N/A
Miscellaneous 193 72 121 129 64
Waste Processing 20 12 8 13 7
Subtotal Dismantlement Activities 1876 841 1035 774 1197
Operational Activities

1996 Operations 1 1 0 1 0

1897 Operations 17 17 Q 17 0

Spent Fuel Pool Isolation Mods 10 10 Q 11 0

Dry Spent Fuel Storage 24 24 0 24 0

Fuel Transfer/Cask Loading 42 42 Q 42 0
Subtotal Operational Activities 94 94 0 95 0

Total for Decommissioning and

Fuel Storage Activities 1970 935 1035 869 1oz
Transportation (occupational 71 7 0 71 (Estimated-Not 0
and to general public) Tracked)
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% 4-2CY IL%‘?"/T‘*i -FRHp e F D
Performance Metric Expected Actual
Decontamination Factor 15 15.9

Co-60 Activity Removed

300 Curies (1.1 E+13 Bq)

129 Curies (4.8 E+12 Bq)

Total Resin Generated

600 ft* (17 m°)

465 ft* (13.2 m°)

Resin Required by Process

215 ft* (6.1 m?)

115 f* (3.3 m°)

Area Dose Reduction

90-93 %

90 %
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% 4-3 7 Fpihd BB b PUE VR
NRC 25 State of ST | EPA/NRC MOU - | Soil Remediation
Media/Limit y Residential Soil Concentration to
(0.25 mSviyr) mrem/yr Levels Achieve MCLs
(CY LTP) (0.19 mSviyr)
Soil: Co-60 3.81 pCi/g 2.9 pCi/g 4 pCi/g 3.5 pCi/g
' (0.14 Bg/g) (0.11 Bq/g) (0.15 Bq/g) (0.13 Bg/g)
e 7.91 pCi/g 6 pCi/g 6 pCi/g 3.3 pcilg
Soil: Cs-137 (0.29 Bg/g) (0.22 Bq/g) (0.22 Bq/g) (0.12 Bg/g)
Soil: Sr-90 1.55 pCi/g 1.18 pCi/g 23 pCi/g 0.065 pCi/g
oll- =1 (0.06 Bg/g) (0.04 Bqg/g) (0.85 Bq/g) (0.0024 Bq/g)
Soil: H-3 412 pCi/g 313 pCi/g 228 pCilg 3.3 pCi/g
: (15.2 Bg/g) (11.6 Ba/g) (8.4 Bg/g) (0.12 Bg/g)
_ 1,140 pCi/L 100 pCilL 100 pCi/L
Water: Co-60 (42.8 Bq/L) (3.7 B/L) (3.7 Bg/L) N/A
_ 431 pCi/lL 200 pCilL 200 pCi/L
Water: Cs-137 | (45 9 B/L)) (7.4 Bg/L) (7.4 Bg/L) N/A
_ 251 pCi/L 8 pCilL 8 pCilL
Water: Sr-90 (9.3 Bg/L) (0.3 B/L) (0.3 Bg/L) N/A
_ 652,000 pCi/L | 20,000 pCi/L 20,000 pCi/L
Water: H-3 (24124 Bq/l) | (740 Bql) (740 Ba/L) N/A
H 4-37 045 g ﬁgw Tk s B2 kR e RSRs & 38477
£3 & kMR A B iR o gt fw T > EPA/ NRC ebs 2k 3
wAEEe RSRs 4pf » & iz @ /=™ » RSRs % 2 §_f Bt it
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#.(State of Connecticut Remediation Standard Regulations (RSRs))#-#_if
*oeth AR o CY $+ % e X enzionstld & 2 £ % RSRs % & i
RALBEF (T 2hm > R i F 4 Fhdomfosd > RSRs 2 7 T & 28 o
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o

(-) # HEPARCRA :x (v# 3+ 3
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PR BRI e E AR F REBERA F BN (B 4-8)H
GTCC r4 > d > Barnwell ol %% & £&5 B e 2 gt & 7+ T8
50,000Ci » % & # ' sk Jis B #8224 1 750,000C1 » > ] ik i ¥ R
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£ AR sﬁﬁis?l EnergySolutions » ] = Worcester 3% *5 T ;‘;’ﬁ NRC #:1# >
ICEEFEEAR L ARG RBIIEE i+ Worcester
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ik R PR Z2@* £ FSS 2 i%?piémg§4c B L
Dose tota = D0OSE soil + D0OSE Existing Groundwater + DOSE Future Groundwater
BipHAE M eI oL i S5 TEDE & &k p 9773 B

TEnd B R E AR AR T st o

AE LR p TG AR RS TR OEIE
BF oAk TOREE LR E AT RTARNA KPP ARG T
K7 A e gt o
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BEEB AR 0 B F T R

1. & 4 % 4p ¥+ & - DCGLs E_25 mrem/yr(0.25 mSv/yr) -
2. FEP ERE 2 Jo VA A B HE Y] 0 WA E T EAE LT 19
mrem/yr(0.19 mSv/yr)
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2006 # 7 i K engin s ToR{eR D ik Ay 0 TR
B B T oRkeEE P HRE 2 mrem/yr (0.02 mSv/iyr) ~ R R A edE T A
£ &_1.6 mrem/yr(0.16 mSv/yr) ~ x k3 TR p EFHE (F 35 L R
2 )2 2 mrem/yr(0.02 mSv/yr) ~ 2 3E & & p &2 15 mrem/yr (0.15
mSv/yr) o

ESR 4 51575;&)}‘;#% gl-kT s @ % Argonne B 7F 5 3 BB s AR

# £ 2+ 8 $7) RESRAD- £ * RESRAD version 6.1(#% 3 crsx &)
T AR A 47 £ 2 NRC a‘ﬂ 7l m?‘hﬁqr%]muﬁ'—ﬂ B %‘J » RESRAD
version 5.91(;& z (4t emx 2)1F 3] DCGLs » % # 4-4 741 CY 2 3 DCGLs
ek A % 5 (25 mrem/yr) (0.25 mSv/yr) -
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% 4-4 3 A~ % 5 DCGLs

Radionuclide Soil DCGL (pCi/g)

H-3 4 12E+02 (15.2 Bqg/g)
C-14 5.66E+00 (0.21 Bg/g)
Mn-54 1.74E+01 (0.64 Bqg/g)
Fe-55 2.74E+04 (1,014 Bg/g)
Co-60 3.81E+00 (0.14 Bqg/g)
Ni-63 7.23E+02 (26.8 Bqg/g)
Sr-90 1.55E+00 (0.06 Bqg/g)
Nb-94 7.12E+00 (0.26 Bqg/g)
Tc-99 1.26E+01 (0.47 Bqg/g)
Ag-108m 7.14E+00 (0.26 Bqg/g)
Cs-134 4.67E+00 (0.17 Bq/g)
Cs-137 7.91E+00 (0.29 Bqg/g)
Eu-152 1.01E+01 (0.37 Bqg/q)
Eu-154 9.29E+00 (0.34 Bqg/q)
Eu-155 3.92E+02 (14.5 Bqg/qg)
Pu-238 2.96E+01 (1.10 Bg/qg)
Pu-239 2.67E+01 (0.99 Bag/qg)
Pu-241 8.70E+02 (32.2Bqg/g)
Am-241 2.58E+01 (0.95 Bqg/g)
Cm-243 2.90E+01 (1.07 Bqg/g)

BE T HE-» Tk
i ariRp 3 g DCGLs & pakit 3 A w b Tk R o L Al
PRSI TR iraﬁfz&vmm; Tk DCGLs - ¥
Ak RApalokT o % Argonne B RS Sk F B A A AR OB £
B #4) RESRAD 35 » % CY ¥ T K5 4 b1 20 B st Pfdx

TIPEE o
Bk T kR R 10 pCilliter 575 22 Fle@l £ > fq”'ﬁ%i?ﬁié‘?fﬁ
TATHE > UAETERAPE Y 25 mrem/E o 3 E BT HE B EHBEY
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B I R T ORE R R R R U O R R AR Tk

DCGLsS o % & 4-5 7|3 CY & & |i/w e & -k DCGLS (25 mrem/yr) o

% 45 ¥ Tk & ~ % DCGLs

Radionuclide

Groundwater DCGL (pCi/l)

H-3 6.52E+05 (2.4E+04 Bg/L)
C-14 9.01E+03 (3.3E+02 Bq/L)
Mn-54 2.42E+04 (9.0E+02 Bg/L)
Fe-55 6.54E+04 (2.4E+03 Bg/L)
Co-60 1.14E+03 (4.2E+01 Bg/L)
Ni-63 3.15E+04 (1.2E+03 Bg/L)
Sr-90 2.51E+02 (9.3E+00 Bg/L)
Nb-94 6.75E+03 (2.5E+02 Bq/L)
Tc-99 2.64E+04 (9.8E+02 Bg/L)
Ag-108m 4.24E+03 (1.57E+04 Bq/L)
Cs-134 3.42E+02 (1.3E+01 Bg/L)
Cs-137 4.31E+02 (1.6E+01 Bg/L)
Eu-152 7.33E+03 (2.1E+02 Bg/L)
Eu-154 5.05E+03 (1.9E+02 Bq/L)
Eu-155 3.25E+04 (1.2E+03 Bg/L)
Pu-238 1.51E+01 (5.6E-01 Bg/L)
Pu-239 1.36E+01 (5.0E-01 Bg/L)
Pu-241 4.60E+02 (1.7E+01 Bg/L)
Am-241 1.32E+01 (5.0E-01 Bqg/L)
Cm-243 1.94E+01 (7.2E-01 Bg/L)

AEFHEHI-RESL
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CY * =% A2 #3223 5 R4 7 DCGLs :
PR R T B ARy i
e B
SRR BREAS AP BE N2 ST (FPES % 035 E DCGLs
4% Argonne B RS % ¥ B3 0 £ #4145 RESRAD-Build- F

i AR F RS PEHADR A (R & 3 L) fore AR A (R A 2.37) -
4. 4-6 7)1 25 mrem/& ch CY = #. 4~ ik * DCGLs -
%46 A A mEAP 45 DCGLs (iE A ik * chiFH)

Radionuclide DCGL for Surface 520urces DCGL for Volur-netric Sources
(dpm/100 em’) (pCi/g)

H-3 3.15E+08 1.47E+03 (5.4E+01 Bg/g)
C-14 1.03E+07 1.18E+08 (4.4E+06 Bg/g)
Mn-54 3.21E+04 9.06E+00 (3.3E-01 Bg/g)
Fe-55 3.49E+07 9.54E+07 (3.5E+06 Bqg/q)
Co-60 1.11E+04 2.90E+00 (1.1E-01 Bg/g)
Ni-63 3.60E+07 4 11E+07 (1.5E+06 Bqg/q)
Sr-90 1.27E+05 2.38E+03 (8.8E+01 Bqg/q)
Nb-94 1.71E+04 4.83E+00 (1.8E-01 Bqg/g)
Tc-99 1.45E+07 3.09E+07 (1.1E+06 Bg/q)

Ag-108m 1.65E+04 4.84E+00 (1.8E-01 Bqg/g)
Cs-134 1.65E+04 4.93E+00 (1.8E-01 Bqg/g)
Cs-137 4.30E+04 1.37E+01 (5.1E-01Bg/g)
Eu-152 2.34E+04 6.70E+00 (2.5E-01 Bg/g)
Eu-154 2.19E+04 6.11E+00 (2.3E-01 Byg/g)
Eu-155 4.37E+05 3.23E+02 (1.2E+01Bg/g)
Pu-238 4. 87E+03 6.61E+02 (2.4E+01 Bg/q)
Pu-239 4.44E+03 6.02E+02 (2.2E+01Bg/g)
Pu-241 2.29E+05 3.12E+04 (1.2E+03 Bg/q)
Am-241 4.27E+03 4.16E+02 (1.5E+01 Bg/q)
Cm-243 6.07E+03 7.53E+01 (2.8E+00 Bqg/q)
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3 47 475 kA R DCGLs (52 5% )

Radionuclide Concrete Debris DCGLs (pCi/g)
H-3 9.05E+01 (3.3E+00 Bg/g)
C-14 2.05E+01 (7.6E-01 Bg/qg)

Mn-54 5.51E+01 (2.0E+00 Bg/qg)
Fe-55 8.96E+01 (3.3E+00 Bg/g)
Co-60 9.07E+01 (3.4E+00 Bg/qg)
Ni-63 1.29E+02 (4.8E+00 Bg/q)
Sr-90 3.77E-01 (1.4E-02 Bg/qg)
Nb-94 7.74E+00 (2.86E-01 Bqg/qg)
Tc-99 2.85E+01 (1.1E+00 Bg/qg)
Ag-108m 2.59E+01 (9.6E-01 Bq/g)
Cs-134 3.21E+02 (1.2E+01 Bg/g)
Cs-137 6.45E+02 (2.4E+01 Bg/qg)
Eu-152 2.27E+02 (8.4E+00 Bg/g)
Eu-154 1.94E+02 (7.2E+00 Bg/g)
Eu-155 9.53E+03 (3.5E+02 Bg/g)
Pu-238 1.14E+01 (4.2E-01 Bg/qg)
Pu-239 1.00E+01 (3.7E-01 Bag/qg)
Pu-241 1.49E+02 (5.5E+00 Bg/g)
Am-241 4.42E+00 (1.6E-01 Ba/g)
Cm-243 3.83E+00 (1.4E-01 Bq/g)

T EE R
2004 & - RH-STF ek bR VR R b B AR e i ik
L RS A bl e 2 L o B hpF R > Maine Yankee

PrRRCE R AREOE T R AN S AR AR BT &
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Maine Yankee ¥ T HE A A|F B * A RipF a3 o CY 3 2

1. 887X 3 442 F CY In-Core Instrumentation (ICI)s-k s » e & 22

FEGLOK 7 T LG S P ek ) B AR 0T
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* 484 ¢ RGBT ERTEUE AL RE R R P s g
RIS M s L F R RPN A G o B AFhR G RR
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CY FSAR i} e ig 12
CYAPCO # 2 #p¥ib+4 % NRC» T3 { 37 %% 2 A {744 n
Ao o NRC {4 RBEEHRBP P ERBEIE o THBY 2L 34T
PP > vERERED P RFLHABRR IR AT ek T A
NRC et & §_ % & ¢h2 2 % 10CFR50.59 4- 10 CFR50.82 (a) (6) - (a)
(Tﬂﬂﬂ%iﬁ%ﬁo%%%i%iT&Nﬂﬁ%%ﬁﬁ’UPﬁ%i
AT FREFD NRC 4 ¢
a. B4 F AP P BE R kR KR K G
b.%4d6¥—ﬁ%ﬂfwaﬁﬁﬂgﬁliPﬁvkﬁﬁﬁﬁéﬁ
C.HL BT aREE AL H 4P h kBl &
d. 3 &8 4 s T Bt chs 578 5 IR cha iR
(rB /2o P BB EE R 1 BT 25 S TALEE 2
A BT B&®);
e. B RIENREFFR RS
f. W2 Rpiiit e T o "f 7 Wilcoxon Rank Sum & #icdg 3= 5
Sign Test -
Botss e 3 A emRAL

RS REAGTEFZI| R LR Ta g 2w
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b stsmend 3 DCGLs 4| LA BRI R 353 il @iFE»+ T 3

A o NRC @i st b3t fe e MBS HHRNFE TR % -
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1 K& Rfru(core) & Btk s 173t w2 BEk
TER NS R BT 8 > 78 4 3k ch DCGLS 4p 1t 0 MR 74 ek
b kR T B L2 DCGLs e ¥ 7h T FSS erBofi B A~ 7 &
FIZ O NRC /8- B3=A 32 0 AR ERARF S0 S EH 6 T5 L
Boj A b R oo STRORBHIT IR B A AR A M0 5 Y
¥EMI L B Ch(k 4-8)-

L 4-8 ¥ THREDA

Subsurface Classification Potential for Subsurface Number of Samples
of Survey Unit Contamination Per Survey Unit
A High 31 (1 per each 500 m?)
B Medium 25
C Low 15
PE P AiE P

Hinfad &7 A stk & @ 2% &2 3 DCGLs > d »*
PE R P R RIVEAT (riprap)tEid c B F - AR S hTE 0 B
TEAEEFZTHPFEHROHFSF  FROTR I RRI D g R O£
A 45 60 o FRtRiEARY & % ¥ 58 o3 A 3% % 2L (Canberra trade name
ISOCS) 1 Bl £ Famrasf kR o 8 * — SR HEP - B2 2 EEF K
P Az s FRBdzw AFE R L? Fe gy RBE Y kS
i BEAAREN- B prS 5 FEHP ISOCS k z i - ISOCS
SRS S+ B S e B & ISOCS A 54 % L 1

-

b FRTE Y ER AL T Sk BB E R RINPRT
0 B X E RITH PR TR P S Rk R ACE 4 R
DCGLs e T & whs » K5 Pl 4 % £ 2 4 DCGLs & 1t o
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13 RchF BRIl & iz A o
2L G B F (@R ol 2 e iiP 2 ) o
3.2 1 % (landfill area ) -

Bop ToRHER AGE T A A (tritium) ~ oy kbt E s a R R Bk

B S%%FRaZEMEREE - Bl 414 7 2@ R ¥ %0k

fmie

/!

Rifle Range

GROUNDWATER MONITORING STATUS (@ wets T, & Prevous ang
as of December 2003

Status as of December 2002 Sample Round Rev2 2/17/D4

-+- = Well Location - No Detectable Plant Related Radioactivity over 1 mR/yr
-¢- = Well Location - Detectable Tritium over 0.015 mR/yr (400pCi/L)

-+- Well Location - Detectable Tritium over 0.015 mR/yr and Strontium over 0.2 mRJyr (2 pCi/L for Sr-90)
(Cs-137 in Well #1035 was not yet analyzed)

-¢- = Well Location - New Well
* = Shallow and Deep Well Location

12
MNote: Samples analyzed to a Minimum Detection Sensitivity of 1 mR/yr for Individual Nuclides
Bl 4-14 2003 & 12 7 2 T K E K A
B 4-15 B o1 0 s RS EE L AR o d BT J‘l—’F% o
Bode i BHRFEH A WE TE o 12000 # 10 0 4 5 HT R i e
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Concentration in pCi/L

T PlET ¢ 1>t EPA MCL(EPA Maximum Contaminant Levels MCL)( @
b A SRR ) JER @ 20000 PCI/ L (740 B s /2 )

160,000
140,000
120,000
100,000
80,000
60,000
40,000

20,000

Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-0

Bl 4-15 fEipw o AR%

CY k=¥ FERFHT 2HRHE
EE AT 288 0 FI 0 U mank ToRERRRCY £
Z % CTDEP & 7> CT # ) 20 fi e st pifd s 8 - 2001 £ 6 7 B 43
@ F BT ORBE A T améﬁﬁﬁﬂﬁﬁ{?ﬁ+*%156’&ﬁg
Freni S B AR BT RY 2 R F il KRS T R (hydraulically
downgradient) e 3 N 2 S {4 47 48 4L-90(Sr-90) 0k & fie+ 0 H-3 ek & 2212
At - R - B {FwmnL 7305 SR-90 & ToRER a3l § &
HT$&$§{ﬁ@ﬁwd%%iéééﬁﬂﬁﬂﬁHT$&iﬂ’ﬁ%
S e TORIRR S A Sr-90 B iR B TR o e BT E R
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SR-90 j&_+ ¥ i3 4y o 73 11 Sr-90 W BB TR iR B BB I T RY > &
FAAPIET R e THRE BB OB KRR ko B 9-3 & 2 iF
SRR A BR T REA TR TR TR AR ka2 TTokF R R
chd e MaEE TR F AT P 0 B % 2 Y H SRO0 LG £
oz o T Tk e SRO0 EAR R iE TR o ok R % o0 SR-90

b sz W ek B kB 3B 4-16 #roT o

%&

W~

200

Concentration in pCi/L

-
-
.
06”]1 1201 702 1103 8103 2004 9/04 4/05
B 4-16 & 5w 45190 4%
3

rd-
TR -k F R ARSI ENE B ARE YT 200 B
Bens B 3B AN BRI BT FH A T B > 4 1000 B A A
FroRRME BB Fhd i LFES FLREAL T N IR 4

ETIRS

P HET Pk o AN R o RSP ER R e e D AR
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AL FE D G orEaL00 EHILH o
3 E;E
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A BAECYLTPHvRE » 8 T -REF LRI 67 RF oy T
KERCERPDPRFI S I8B I (I B RFZTHF) - BFT R
g AR “f AR EFIEEILUF L ERE 2 kY g RSRs 2
oo 2i@ &% X LTP DCGLs h& fuizil 7 & 37 *hend A% - § 4-18
T REBIFOI RGN RS
DR RS- BREP RGOSR A REE
Tﬁ%’ﬁﬁi@@ﬁ%ﬁ%@%ﬁﬂ%ﬁﬂ’k%ii—ﬁﬁiﬁy
Z A (PAB)Y B4R e BE B S PAB 1245 (H 4-17) > 4 >t
WA N h [ 2 304738 DCGLS & & T -k e g8 - LA b 90 ehd
HRR AL o
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Soil/Bedrock Remediation Below Groundwater Tablg

Status as of 8/28/06 PRIMARY WATER . BOUNDARY
o STORAGETANK < N .
- - LS.
£ Deep Remediation Completed T HYDRDGEN.__,_&%
| ___| No Desp Remediation Expectsd — STORAGE ~
- @ . \\
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Bk o AR BBl s R 3 Imrem/ -] FF (0.01 & /) BF)

A
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5
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SALE o §] 4-18 B oer

4

% 4-9HNP 2 3 f0 F B

7 4 E?;“fr}% s E‘f”ﬁ‘f/;« T 3B AT b

Excavation Volume Subsurface Soil Contamination Level of Contamination/
Number Removed Location Mechanism Standard Exceeded
1 - North & East | 700,000 ft |Under Qutside Leakage of Outside |Above both DCGLs and
Portion (19,800 m*) | Tank Farm and Tanks and Through | Groundwater Screening
Auxiliary Build. Floor of Aux. Bldg. Levels (MCL)
1 - Southwest 300,000 ft* |Between Aux Bldg | Conveyed by Below DGCLs but above
Portion (8,500 m®) |and Containment |Groundwater(GW) Groundwater Screening
from the Tank Farm |Levels
2 10,000 ft* | East Side of Conveyed by Below DGCLs but above
(283 m") Discharge Tunnels | Groundwater from the | Groundwater Screening
Tank Farm Levels
3 50,000 ft* |Between Fuel Surface spill and Above both DGCLs and
(1,420 m®) | Building and conveyed by GW Groundwater Screening
Containment from Fuel Building Levels
Equipment Leakage
4 4,000 ft’ Under former Leakage of Service Below DGCLs but above
(113 m® |Control Building Water Line Groundwater Screening
Levels
5 2,000 ft'  |East Side of Fuel |Source Indeterminate |Above DGCLs & GW
(57 m’) Building Screening Levels
6 85,000 ft* |West Side of Conveyed by Below DGCLs but above
(2,410 m") |Containment Groundwater(GW) Groundwater Screening
from the Tank Farm |Levels
7 2,000 ft* End of Storm Spill of radioactive Above both DGCLs and
(57 m) Drain South of liquid into storm drain | Groundwater Screening
Industrial Area in 1989 Levels
8 13,000 ft* | Under Soil Conveyed by Surface |Below DGCLs but above
(368 m°) Stockpile Area runoff from RCA Groundwater Screening
Levels
Total Volume 1,166,000 ft* | Total MCL 412,000 ft°
Remediated (33,000 m®) |Driven Volume (11,700 m°)

%49%?%%m4§m§{1”ﬂ
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KAAPICY 1 X2 FehH B ¥ F o ad 0157 - B s 470 &
% K funk M e MCLs > 2 & 37 ¢ #5052 enin A 3 3 § 412,000 = =
(11,700 = = )

B TRE

18 i " 3 T KRE Y
30 CYLTP 5 i e 18 i 7 3 TR E R B B 4o chs i i2 £t

4 Z R A E R e g (well network) B 75 4 38 # eh g B (fate)friE

mHCa] e

- i Bk (fate)fri@ 2 T iz i AT o & B = A

C B SRS 0 BE W HE K O PK;

c BEPEIE R TR LD E KT o

AP g R TE NG B4 0 2005 £ 12 7 a2 e TORE RIPAIE

zﬁaﬁNchﬁ’tmz%E@%“‘3%mLﬂ%§ ko F TR
EAPETL TS L LTP gk
I EFTRFARFEDI I8 B
TR REFTE IS BE TR ok
cH S AR T AR
cR AR R bR AR 0 L SCYLTP 6 255 47 v iF e £
%2005 # 12 7 B s E R Bots - WP~ 4 42007 £ 6 7 o
2006 & 3 * v 2007 & &3+ TR ixind g R Ep o
¢ * CY LTP # T -k DCGLs > % 4-10 & 77 7 e T K32 b
fEerk B % B BB kR KT MCLs» % 4-10 i85, 2006 # 6 * CY
FRE R R F kR RSB T ok £ A2 1
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Pk it

76 o p 2005 F 12 P Azl ToRkak B ER S & T MEAR

Foo BB kAR MY MCLS » 3% 30 T-ken® £ P % 2 mrem/#  (0.02

EHIE) o B 4-19 fo§] 4-20 £_& 5855 15 40 48 5 % i fo SR-00 ik

B o I ERIE BB ToRER € LTP PHREME

# 4 1>t CT DEP ¢ MCL fv EPA/ NRC 735 j2 # 2 8-(MOU)#+ & f¢h

"L o
4 4-10 B Tk ¢HFR UG 2 B BOhE 0t R
g;:::lﬂ‘:v;ti:'l CS'It'aI:{eS;fs TEDE Dose at Highest Gr:[lla:j\?;ter
Key at 2 mrem/yr and Concgqnct:rl;tions Groundwater | Concentrations
Radionuclide Targ_e-t Dose | EPA/NRC (Using CY LTP Concentrations | as a % of Most
(Using CY MoOu DCGLs) — June 2006 Str_lng_ent
LTP) (MCLs) Limits
s 52,160 pCill zsé?f’f 0.77 mremfyr | 17,300 pGi/L 65 %
(1,930 Bg/L) (740 Bg/L) (0.007 mSv/yr) (640 Bg/L)
Sr-90 20.1 pCi/lL 8 pCi/L 0.8 mrem/yr 5.4 pCi/L 75 9
(0.74 Bg/L) (0.3 Bg/L) | (0.008 mSv/Yr) (0.2 Bg/L) °
: 34.5 pCi/L 200 pCi/lL 11.6 mrem/yr 9.1 pCi/L o
Cs-137 (13BgL) | (7.4BgL) | (0.116 mSwyr) | (0.34 Bg/L) 26 %

* Highest concentrations occurred in different wells. No “sum of the fractions” for any well exceeded the limit of “1” for the
2 mrem/yr (0.02 mSv/yr) dose or the MCL calculation.
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Lz om Bv Epe s A B~ P4ar - & ¢ B E R 3L Oyster Creek ~ Maine
Yankee % Connecticut Yankee =% £ ¢ 485 £33 5] -
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