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Total Projected Dose for 2006
26.263 person-rem

Nuclear Energy Infrastructure - .645 rem

1. Nuclear Operations Facilities — .270 rem
(Building & Infrastructure Management)

2. ATR Life Extension Program — . 145 rem

(System Walk Down Inspections)

3. RTC Hoft Cell — .230 rem

~ (Minimum Operations and Maintenance






Work For Others Program — 1.550 rem

1. Laser Ultrasound Spectroscopy Experiment -
.010 rem (Gamma Tube Irradiations) |

2. RTC R&D Laboratory Operations — 1.460 rem _
(Routine Lab Ops, PINS, STAR, Xe/l Processing)

3. IRC Laboratory Operations - .030 rem

4. CFA Laboratory Operations - .030 rem
(HPIL & R&DL Operations, RCT support)

3. Critical Infrastructure Test Range - .020 rem
A>oom_m58ﬁ and Neutron mm:mﬂmﬁoﬂ Ovm_qmﬁ_o:mv






Nuclear Operations — 24.068 rem

1. Experiment Programs — 15.337 rem

Rebuild/Repair Loop Valves — 0.800 rem

Loop Pump Maintenance — 0.130 rem

Secondary Cubicle Ripout — 0.070 rem

Routine Preventive/Corrective Maint. — 0.350 rem

Isotope and Experiment Transfers - 0.600 rem
138A-1 Outage — 13.312 rem
Remainder — 0.075 rem






Nuclear Operations (continued)
2. ATR Operations — 3.464 rem

(Routine Operations and Online Maintenance)

3. ATR Outage Operations — 5.267 rem

— Normal Shutdown Operations and _<__:2
Maintenance — 1.300 rem

— 138A-1 Outage

«  Experiment Loop Maintenance and Modifications (See
ltem 1 Above)

« Outage Operations - 1.342 rem
* Heat Exchanger Inspection — 0.305 rem
. _woaoB _._mmn_ m_u_m <m_<m _umc_momBmZ — A coo rem
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2006 ALARA Protective z_mmmc_.mm

1. Tents and Enclosures
— Cubicle entrances during major loop maintenance
— Inspection/repackaging area at TRA 634
— Play-pen area around primary coolant check valve

2. Containment Devices

—  Catch basins for routine valve work
— Special ventilated catch basins for neck shim rod removal

3. Ventilation

— Adapters for cubicle exhaust to provide localized ventilation at
the work site

_._m_u>dn_=mﬁma<mocc3mmsa\oqvo:m_u_mm= 30<mqm _"oq _oom__Nma
~ ventilation. ac::@ work on othe <m_<mm ,






2006 ALARA Protective Measures

4. Temporary Shielding

— Shielding plan for each loop cubicle during valve and pump
maintenance

—  Use of mobile shield racks to localize the effects of
background radiation within the cubicle

9. Misting and In-process Decontamination
— Airborne suppression during opening of contaminated systems
— Spot reduction of source term at the job site
— Reduction in use of respiratory protection






2006 ALARA Protective Measures

6. mo:_.om Reduction

—  Chemical decontamination of three experiment loops to
reduce radiation levels prior to major maintenance.

— Chemical decontamination of the canal recycle system and
heat exchanger to reduce operating exposures.

— Monitoring of primary coolant activity levels and
implementation of extended recirculation or feed and bleed
operations to reduce coolant activity prior to extended reactor
top operations. -

*  Reduction in potential for skin/clothing contamination from
handling tools and equipment. | |

*  Minimize potential contamination spread .8 the reactor top
work area. - | o






Pipe Fitters are the limiting resource _.mum..&:c
individual exposures.

Extensions of ALARA Goals above the ACL are
anticipated for up to five Pipe Fitters.

ALARA Protective Measures applied above may be
sufficient to maintain all crafts to below the ACL.

Implemented an extremity monitoring program to track
extremity exposures to selected craft and
operations personnel, to establish a baseline for
anticipated annual exposures for various routine
tasks and maintenance activities. |
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Brian Grant/ RTC ALARA Oooa_:mﬁoq
June 27, 2006






P . = — ]
— D
— @ D
< D

——
~> <>
— A
— DD
- @

1= E-1

#=ee

FIOLPO9 4 69790 —

9B 0L 80 R0 —

3800 o of——

3500 el 104—

3800 Aot ¥ Lj—
3500 Aoy HLy—

A=Tow—1

1=7TE-1

g
-
g
2
=3
=)

Wy

(005770 0 850 Jayauisq uoag) 9007-K9 4500 enpemwung xajdwos Kojouyaey Jojoeay






RTC/STC CY-2006 1st Quarter Dose Distribution and Tracking

person-rem

NE Programs Goal NE Programs Actual
B Work For Others Goal @ Work For Others Actual
B Naval Reactors Goal B Naval Reactors Actual
Goal to Date Total to Date






RTC/STC CY-2006 2nd Quarter Dose Distribution and Tracking

10.000
8.000
S 6.000
3
» 4.000
(V]
Q.
2.000 0369 0431 0792 338
0.000 -
NE Programs Goal NE _u89m3m Actual
B Work For Others Goal Work For Others Actual
B Naval Reactors Goal B Naval Reactors Actual
Goal to Date Total to Date

s s s e e e Threupl 6225106






2006 First and Second Quarter
Performance

137A-1 Outage

Extended approximately 31 days beyond original planned duration

Leaking experiment capsule resulted in primary coolant activities
approximately 20-times normal

— Increased chemistry sampling to determine effectiveness of
circulation and purification-77 mrem

— Increased RCT surveillance to characterize work areas and
frack dose reduction measure effectiveness-610 mrem

— Increased radiation levels in exclusion areas affected planned
work scope (some areas 5-10 times higher than normal)

— Very high contamination levels when opening systems for
maintenance

Special test handling and leak testing required






2006 First and Second D:m:m_.
Performance

137A-1 Outage

«  Work brought forward to support high power 3»2: run required
draining of the primary coolant system

— Emergency Firewater Injection System Check Valves-323 mrem
—  Emergency Coolant Pump Suction Check Valve-795 mrem
Emergent work at onset of the outage |
—  Pressurizing Pump Repairs-160 mrem
«  Decontamination of the Bypass Demin. Corridor-50 mrem
— Test and repair heat exchanger sump level switches-161 mrem -
— Install spool piece to bypass N-16 system filters-45 mrem
~ Clean N-16 chambers-11 mrem ,






2006 First and Second Quarter
Performance

Zero skin contamination events (reportable or not)
One non-reportable clothing contamination
One non-reportable hot particle event

Two spills due to malfunctioning equipment
Highest exposed individuals

« 300 mrem (CWI Insulator supporting A d&_
e 256 mrem (BEA RCT m:bbo:,SQ ATR)






Upcoming Work

13

8A-1 Outage at ATR

83-91 day outage mainly for experiment \oo_n
maintenance/modifications and M-3 Heat Exchanger

inspections/tube plugging

Shielding plan is being Qm<m\oan for each loop
cubicle during valve and pump maintenance

Chemical decontamination of the three experiment
loops with the highest radiation levels and the canal

recycle heat exchanger
Use of containment tents at cubicle entrances

Area decontamination planned while radiation levels
are at pre-operational levels (post system decon)
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person-rem

40.000

30.000

20.000

10.000

0.000

RTC CY-2006 3rd Quarter Dose Distribution and ._.._.moasm

(goal revised 9/28/06)

37.670 36455

35107 35.275

l

0535 0.507 1.181 (.673

@ Goal to Date

NE Programs Goal
B Work For Others Goal
B Naval Reactors Goal

NE Programs Actual
Work For Others Actual
Naval Reactors Actual
@ Total to Date

“Through 9-30-06






2006 Third Quarter Performance

RTC/STC/CFA Goal Adjustment to
40.473 person-rem (9/28/06)

* Approximate 11 person-rem adjustment in the 138A-1
outage goal as a result of unidentified work scope,
unanticipated increases in radiation levels during loop
decontamination, rework, and detailed planning that
indicated a higher cost in dose than pre-outage
estimates.

* Approximate 3 person-rem increase as a result of |
maintenance that was unaccounted for in the initial goal,
extended duration, increased surveillance, and
increased radiation levels for key maintenance areas
during the 137A-1 outage.

No changes expected for STC/C






2006 Third Quarter Performance

Two non-reportable skin contamination events
Six non-reportable clothing contaminations

Three non-reportable hot particle events involving
a total of seven particles identified outside CA.

One spill due to malfunctioning equipment, one due
to inadequate control of hose during draining.

Highest exposed individuals

* 1242 mrem (Westinghouse RSC worker
supporting ATR)

+ 625 mrem (BEA RCT supporting ATR)
. 4 mrem neutron (PINS Project)






Lessons Learned

Loop Decontamination

~more openly with vendor the characteristics of each loop.

Set action levels to evaluate the process.

— lon exchanger high radiation levels (400 R/h)

— Filter housing high radiation levels (20 R/h)

— Operational area radiation levels vs. time (90 mrem/shift)
Have shielding available before start of work.

Have resin reload available for more frequent Q\.mo:m@mv
and recharge — based on radioactivity loading vs. spent
media.

Include core section of loop in calculations and discuss






Lessons Learned

Loop Decontamination

Use cartridge filters instead of bag aamxm for more
controlled filter changes.

Design a filter change apparatus to S\.E.E\.Nm the ::3@9.,
of disposal containers, while providing adequate shielding
during filter change operations.

Evaluate loop piping entry points to provide a full flush of
the loop and support systems, instead of just the main

loop.

Good decontamination factors were oEmSmQ for the 32,
loop, marginal for the next two. (10x, 2-3x, m -3X)






Lessons Learned

Outage ALARA Protective Measures

« Use of tents was very effective in controlling |
contamination at the source. (M-3 Hx work, loop o:?o\m&.

* Purchased and deployed additional shielding (loop
cubicles, loop decontamination equipment, resin cask
and transfer hoses, Hx drain valves)

* Benefits of loop decontamination to carry through across
several years of operation.
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Reactor Technology Complex Cummulative Dose CY-2006 (Eectronic Dosimeter Dose to 12117/06)
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person-rem

40.000

30.000

20.000
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0.000

RTC CY-2006 3rd Quarter Dose Distribution and Tracking
(goal revised 9/28/06)

37.646  36.635

35.005 35.408

0.535 0509 1.181

0.71

e RS

NE Programs Goal

B Work For Others Goal
B Naval Reactors Goal
@ Goal to Date

NE Programs Actual
Work For Others Actual
Naval Reactors Actual
Total to Date

Through 9-30-06
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50.000
40.000
30.000
20.000
10.000

0.000

RTC CY-2006 4th Quarter Dose Distribution and Tracking
(goal revised 9/28/06)

38.278

0645 4571 1550

0.891

37.814 4047

NE Programs Goal

B Work For Others Goal
B Naval Reactors Goal
B Goal to Date

NE Programs Actual
Work For Others Actual
@ Naval Reactors Actual
Total to Date

3 39.276






2006 Fourth Quarter Performance

Two non-reportable clothing contaminations

One spill due to a leak from a QmSQOQ hose, one due to a
pump seal leak.

Highest exposed individuals™

¢ 1242 mrem (Westinghouse RSC worker m:bbo:,SQ x:.@
* 669 mrem (BEA RCT supporting ATR)

* 192 mrem neutron (PINS Project)

(*There are currently 31 individuals authorized to exceed the ACL of 700
mrem. Seven were subcontractors that are no longer receiving dose at
INL (six of which exceeded 700 mrem). All oSma are mxnmoﬂmq fo |

complete 2006 below woo ) —






Coming Up
40+ day outage at ATR in Apri

* Replace 40-Ton Crane Trolley.
— Radioactive waste SS\.S\.Nm:o:
— Coordination around other outage activities
* Possible inspection/repair of ATR Heat Exchanger(s).

* Continued 10-year In-service Inspections of Primary
Coolant System.
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Reactor Technology Complex Cummulative Dose CY-2006 (Bectronic Dosimeter Dose to 12/31/06)
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2006 Fourth Quarter vmlo::m:nm

Two non-reportable clothing contaminations

One spill due to a leak from a damaged hose, one due to a
pump seal leak.

Highest exposed individuals™

* 1242 mrem (Westinghouse RSC worker supporting ATR)
* 671 mrem (BEA RCT supporting ATR)

« 212 mrem neutron (PINS Project)

(*There were 31 individuals authorized to exceed the ACL of 700 mrem.
Seven were subcontractors that are no longer receiving dose at INL (six
of which exceeded 700 mrem). All other BEA and m:ooo:#m&o\

sonnel completed 2006 below 700 mrem.) | R






2007 Projections






ALARA Inovations

Emergency Firewater Injection System Testing

* Annual event that requires removal and blind flange of
upper EFIS Check valves in the Nozzle Trench

 Valves located under shelf, difficult to support and
maneuver during removal.

* Pipe-Fitters designed a carriage that supports the valve
and allows drainage of residual ESQ as the valve is
Jjacked down to the floor.

* Dose savings of approximately 70-100 mrem/yr.
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RTC/STC/CFAICITRC CY-2007 2nd Quarter Dose

Distribution and Tracking

11.174

12.000

9.818

10.000

8.000

6.000

4.000

person-rem

2.000

0.000 -

NE Programs Goal NE Programs Actual
B Work For Others Goal Work For Others Actual
@ Naval Reactors Goal @ Naval Reactors Actual

@ Goal to Date Total to Date






o

- 000€
- 0009
- 0006
0002}
- 0001

00081

2ATSSTEET

IFdFZERT

[r1iSZENT

SRS ZENT

l;!;f!ll?
EFLTT F
avmszunz
wrisszunr
 wirzzrzmmr
dezIsIEEZ

Tt ]

Cfat Tt
 Sezmezanz
sz ezaRD
(PP H

EfANSZERD

140A-1
' Pttt b Ed

ar3c2NNT

LR O] ] E
Af1ES/ZHAT

sZA20

L PECERITE
CANsFATENZ 140E-1

4RSS 20 0T

A4S S ZRET

TSI ZAET N

AASHELSZART
AIFESFENAT
'l\!fll'll -

A THED

8500 APBAM M=
8500 AYOOM (Y =

880 AYooM YL W
8500 ADBAM YLy

AZFAES2ANT 14151

F10L [£09 Yd 7644 —
91eQ 01 850Q [B}0) ~——

RELLETTT E IS

(2010119 03 8s0Q Je)aui|Soq 3(u01I8E) L00z-AD 8800 SMNBINWWING S LINVAIIILSILY

AZLARSZHEAT






2007 Performance to Date

Four non-reportable clothing contamination events
Two reportable clothing contamination events
Three non-reportable hot particle events

Two spills due to a leak from a pump following maintenance,

one due to valve leak-by at a pump isolated for
maintenance.

Highest exposed individuals (to 6/11/07)

* 214 mrem ED/TLD (BEA Pipe-Fitter supporting ATR)
* 321 mrem neutron + 2 mrem ED = 323 mrem(PINS Project)






2007 Projections
Expect adjustment to the annual goal for the following
projects: |
*  Minus 1100 mrem for heat exchanger tube plugging (canceled)
*  Minus 250 mrem for M-111 ion exchanger replacement (overestimation)
*  Minus 190 mrem for handling loop decontamination filters (dose savings)
*  Minus 30 mrem for the 40-T crane trolley replacement %om.ﬁo:m&

*  Minus 500 mrem for replacing the M-5 Hx drain valve (completed as part of
the Hx inspection) Total = minus 2070

*  Plus 500 mrem for heat exchanger secondary side inspections and cleaning
(work scope not included in original goal)

*  Plus 900 mrem for 2B-SE valve repair (rework)  Total = plus 1400

Total Net Adjustment = minus 670 mrem

New 2007 Goal = 16.85 person-rem






ALARA Success

Heat Exchanger Inspections
*  Life Extension Project to determine expected lifetime of components at ATR.

Drain valves located under heat exchanger are crud traps.

All drain valves were flushed and replaced during work, both as source | |
reduction and to extend overall component lifetime. A

Dose savings of approximately 60-70 %.

Loop Decontamination Filter Handling
*  Transfer high radiation filter drums to disposal container.

Prepared labels used to limit time at drum attaching identification labels.
Transfer and loading plan to ensure proper m?.m\QSQ after loading.
Special shielded storage container designed and used for transport.
Pre-staged cribbing to secure box in cargo container

Worker involvement in planning |

;s @ T






ALARA Challenges

Hydraulic Shuttle Irradiation System (HSIS Rabbit) Installation

Reactivation of pneumatic m,v.\wﬁms that was temporarily removed in 1990s.

- Redesigned to use reactor vessel differential pressure for shuttle transfer instead of

plant air pressure.

Send/receive station submerged in canal to provide shielding and ease of transfer to
shipping container. o |

Transfer lines utilize available structural shielding where possible

Designed for 16 shuttles and center 36-inches of the active core region
Challenges for installation: =~

—  Canal installation Emk,wmQ%\m partial draining of the west end of the canal

*  High radiation from irradiated isotope targets, expended core components,
stored experiments, and waste materials

. Ooiws\.:m:.o: spread from high contamination walls and surfaces inside the
cana

. Inspection, testing, use and subsequent decontamination/handling of canal
bulkhead

*  Increased liquid waste volume.






ALARA Challenges

Experiment Handling in the Gas Cooled Loop «QOC Transfer Facility

3-4 experiments need to be sized out of water to ensure no water infiltration into the
experiment (AGR, AGC, TMIST).

Experiment cask can interface with port in floor to access GCL.

Canal handling scenarios explored did not provide adequate means to cut the tests
while providing the necessary shielding and preventing water ingress.

Challenges:
—  GCL cubicle needs to be updated

Shield window is removed and periscope penetration is unshielded
Shield door is encased behind steel wall |

Through-tubes are empty — no remote handling methods available
Shield plugs, cubicle penetrations need to be tested for integrity
Handling devices such as hoists, dollies, lifts need to be inspected/installed

Utilities need to be inspected and/or preventive maintenance performed to
ensure proper operation. - |
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Distribution and Tracking (Rev. 1)

RTC/STCICFAICITRC CY-2007 3rd Quarter Dose
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2007 Performance to Date

(Through August 2007) |

Six non-reportable clothing contamination events
Two reportable clothing contamination events
Five non-reportable hot particle events

Two spills due to a leak from a pump xo\\o_\_\\.:m maintenance,
one due to valve leak-by at a pump isolated for
maintenance.

Highest exposed individuals (to 9/16/07)

* 233 ED/271 TLD mrem (BEA RCT supporting ATR)

» 321 mrem neutron + 2 mrem ED = 323 mrem(PINS Project)
* 466 mrem extremity (BEA Pipe Fitter supporting ATR)






2007 Projections
Goal adjusted for the following projects:

o Net change

S in goal
Reason for adjustment (mrem)

~——Heat Exchanger Inspections resulted in no need for plugging tubes -1047

M-5 Drain Valve changed out during heat exchanger work . -500
Heat Exchanger Secondary Side Inspections more extensive than planned 519
40-Ton Crane Trolley Replacement _uomﬂvou:ma . , -30
Dose savings during transfer of loop nmna:,ﬂwq:m:m:o: filters -190
Reduced number of operating days due to extended outages -728
Anticipated REVISS cask shipments did not materialize -200
Rework on 2B-SE valves required additional dose 436
AGC-1 Experiment not installed -100
Loop Heater work less extensive than planned -600

. Total Adjustment -2440






ALARA Success

PINS Relocation

Portable Isotopic Neutron Spectroscopy (PINS) and DT/DD
Neutron Generators relocated to IF 675 east of Hitt Rd.

— Shielding arrangement will result in less dose to the
operators and frainees.

— Source transfer distances reduced to minimize
exposure to the operators during set-up of equipment.

— Comprehensive dosimeter monitoring m:Q BSQOQB&
surveillance established.
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CY-2007 ALARA Summary
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RTC/STC/CFAICITRC CY-2007 4th Quarter Dose
Distribution and Tracking (Rev. 1)

(To December 9, 2007)
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RTC/STC/CFA/CITRC Cummulative Dose CY-2007 (Electronic Dosimeter Dose to 12/9/07) -
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2007 Performance to Date

(Through November 2007)

Seven non-reportable clothing contamination events
Three reportable clothing contamination events
Eight non-reportable hot particle events

Two non-reportable skin contamination events

Two spills due to a leak from a pump following maintenance,
one due to valve leak-by at a pump isolated for
maintenance.

Highest exposed individuals (to 11/30/07)
o« 254 ED/292 TLD mrem (BEA RCT supporting ATR)
331 mrem :m:ud: + 2 mrem mD www 383«32@ bso\moc.
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2007 Performance Year End

Seven non-reportable clothing contamination events
Three reportable clothing contamination events
Eight non-reportable hot particle events

Two non-reportable skin contamination events

Two spills due to a leak from a pump following Emsam:m:om
one due to valve leak-by at a pump \mo\mwmq for
maintenance.

Highest exposed individuals

* 275 ED/329 TLD mrem (BEA RCT supporting ATR)

* 3371 mrem neutron + 2 mrem ED = 333 583«32@ h\o\moc
* 478 mrem extremity (BEA Pipe Fitter su bo:,SQ AlRL:






2008

Work Scope is under review and Area Goals have yet to be
established. |

Currently in an extended outage to Replace the ATR 40-ton
Crane Trolley, Install HSIS Rabbit system, Install TMIST,
Overhaul the Diesel Generators, and Inspect and Replace

Seals on the M-6 PCP. (Current outage estimate 2.265
person-rem)

Status of radiological events unavailable due to office moves.
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RTC/STC/CFAICITRC CY-2008 2nd Quarter Dose
Distribution and Tracking
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2008 Goal

Goal established at 13.040 person-rem.

Work For Others (IRC, RTC Labs, CITRC) 1.935 person rem

RTC Labs 1.18 rem - Includes Cf-252 Om<o Transfer (500 BRBV Lab Oﬁoam:gm
(150 mrem), RCT Support (150 mrem) as the major contributors |
IRC Labs 0.2 rem - Dose is mostly neutron dose from operation of DD/DT neutron
generators, and Cf-252 source handling. |
CITRC 0.52 rem - Accelerator Operations and TSG RDD training (separate from -
CFA 0.035 rem
Nuclear Operations 11.105 person rem

Hot Cell Facility Operations and Maintenance 0.24 rem
Experiment Programs 5.375 rem - includes HSIS rabbit installation (1.88
rem), Loop radiation monitor replacement (0.6
rem), Valve maintenance (0.9 RBV ommw _
L _shipments Ao 78 rem), ,






2008 Performance

Completed an extended outage to Replace the ATR 40-ton
Crane Trolley, Install HSIS Rabbit system, Install TMIST,
Overhaul the Diesel Generators, and Inspect and mm.c\mom
Seals on the M-6 PCP. Outage dose was 11 5 mrem cm\os\
the projected dose of 2.265 person-rem

Radiological Events:
* 1 non-reportable particle event
* 2 non-reportable shoe contaminations

* 2 non-reportable spills — M-6 Primary Pump _mmm\ Leak, moq
>oommm Valve Leak






2008 Performance

Highest Exposed Individual — 122 mrem ED, ﬁﬁ mrem TLD
(BEA Engineer Supporting ATR)

No individuals expected to need mxﬂm:m_\o:m moo,\m the ACL

Anfticipate a reduction in goal for RTC Nuclear Operations of
approximately 0.6 person-rem due to less than calculated

average dose for routine operations

Anticipate a reduction of goal for Work for Others of |
approximately 0.34 person rem due to less than calculated
average dose for routine operations, less than anticipated
dose for PINS and fewer TSG training sessions at CITRC

than anticipated.

The remainder of the variance in estimated dose verses mQEm\ i
is Q to s\o% mo:mQEmQ for early in th V\mmx that






ALARA Successes

Working on third week of HSIS Rabbit hardware installation
with ATR west canal water level approximately 8.5 to 9 xmmﬂ |
below normal with no related radiological issues.

* Dose rates at in-canal work platform 3:% less than
anticipated (< 10 mR/hr).

— Moved source material to east end of canal or
repositioned away from work location.

* Core drill and canal liner penetration successful.
* Liner patch removed was released to machine shop.

.Gm:m\oo_\mwmb\,&\&\mﬂmsm:Q,\m:Emso:_\_\Q,»Smmm
designed to control ooimSSm:o: _






ALARA Successes

Successful response to an abnormal situation (leaking
bulkhead seal) including recovery of canal water levels and
control of contamination at the seal leak where air/water
spray threatened to cause spread of contamination.

— Back-up pumps readily available

— Prescribed periodic monitoring frequencies aided in
early detection of the problem

— Quick analysis and control of the situation by shift
personnel
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RTC/STC/CFAICITRC CY-2008 2nd Quarter Dose
istribution and Tracking (Rev. 1)
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2008 Goal Adjustments

CFA/CITRC/REC -420 mrem

*First full year of PINS/Neutron Generator work off-site. Facility Q@Ems reduced neutron
dose by 85%. (-100 mrem)

*TSG radiological training had fewer sessions than originally estimated.(-320 mrem)

ATR complex R&D Labs | - =290 mrem

*Lower RCT dose due to reduced footprint of labs and minimal exposure to neutron
radiation. (-70 mrem)

*Increased dose to lab workers while relocating equipment to other labs. (+50 mrem)
*C1-252 transfer completed with minimal dose, but additional transfers scheduled for lab

hot cells. (-200 mrem)
*Minimal dose received for Americium Oxididation and Separations and for Recovery of
Ac-225. (-45 mrem)

*Less work than anticipated for DARPA and Mo:oshoa_:o wwooomm:gmu m:a no APU

5 msm_%ma mowon_c_oa A -7 m BBBV






2008 Goal Adjustments

ATR Complex Hot Cell |  -125 mrem

*Minimal staffing and maintenance, reduced surveillance. (-125 mrem)

ATR Complex Experiment Programs -1915 mrem
Loop reactivation activities for year completed at 65% of anticipated dose. (-65 mrem)

*TMIST experiment installed and in operation for 37% of anticipated dose, dry transfer
cell activation work added on to this project. (-60 mrem)

*HSIS Rabbit installation and testing approximately 37% of anticipated due to successful
dose reduction during canal work. (-1100 mrem)

Loop radiation monitoring system replacement completed below expected dose, but
troubleshooting still to be completed. (-50 mrem)

» Fewer loop resin changes than planned into the @maamao. _A-Ao E_;QE

*Updated estimate for loop heater replacements as plan was _Em<m:m_u_m at @mﬂm@:mgoi ow
EmEm_ mom_ A Gc mrem) , e






2008 Goal Adjustments

ATR Operations and Outages - -80 mrem

*No dose recorded for 40-Ton crane trolley replacement and lower than expected dose
rates for replacement of the M-112 Ion Exchange Tank. (-90 mrem)

*Dose for routine operations at power are accumulating at a lower rate than the estimate
was based on. (-130 mrem)

*Rate of canal waste sizing & disposal affected by other activities in the canal.(-110 mrem)

*Reduced footprint for RCT surveillance, but increased support for deactivation of
facilities in the outer areas, and increased activities at ATRC and NMIS. (+20 mrem)

*Increased handling of irradiated materials during outages due to bulkhead issues and
preparatory work for HSIS installation. (+100 mrem)

*Increased surveillance and reactor top operations due to equipment wm__ﬁmm and retrieval
of m@c%EQ: Eo_ca_:m an unplanned entry E-ﬁmsw A+m 00 mrem)






2008 Goal Adjustments

ATR Operations and Outages (continued)

*Increased RCT surveillance during extended outages, and more high radiation work than
anticipated in the original estimate. (+200 mrem)

*Minimal entries into loop cubicles/ reduced dose to chemists during outages. (-250 mrem)
Less dose than anticipated for routine preventive maintenance, and less average dose for
corrective maintenance during outages as previous years. (-500 mrem)

Total Adjustments to the Goal -2830 mrem
Original Goal - 13040 mrem
New Goal for ATR Complex/CFA/CITRC/REC 10210 mrem






2008 Performance

HSIS Rabbit system installed for approximately 38% of original |

estimate due to effective pre-work source reduction
activities, with no spread of contamination while the canal
water level was lowered 8-9 feet.

Radiological Events:

2 non-reportable particle event

2 non-reportable spills — M-6 Primary Pump Seal Leak, Rod
Access Valve Leak

4 non-reportable clothing contamination events
2 reportable clothing contamination events






2008 Performance

Highest Exposed Individual — 152 mrem, 148 mrem TLD (BEA
RCT Supporting ATR)

No individuals expected to need extensions above the ACL











RTC/STC/CFA/CITRC

CY-2008 ALARA Summa

Martin McDonough/Manager ATR Operations
Brian Grant/ RTC ALARA Coordinator

December 16, 2008






RTC/STC/CFACITRC CY-2008 3rd Quarter Dose
Distribution and Tracking (Rev. 1)
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2008 Performance

Highest Exposed Individual — 276 mrem, 269 mrem TLD (BEA
Operator Supporting ATR)

No individuals expected to need extensions above the ACL
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RTC/STC/CFAICITRC CY-2008 4th Quarter Dose
Distribution and Tracking (Rev. 1)

12.000 10-703
10.000
8.000
6.000
4.000
2.000

0.000

person-rem

Work For Others Actual
I Nuclear Operations Actual
Total to Date

B Work For Others Goal
B Nuclear Operations Goal
# Goal to Date






RTCISTCICFAICITRC Cummulative Dose CY-2008
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Work for Others

Adjusted IRC and CITRC down based on neutron doses
through August 2008. An unanticipated increase in activity
at IRC in September (neutron dose), and gamma doses at
CITRC that were not included in the projections for the last
quarter were enough to put us over the estimate. The goal
may have been adjusted if | was better able to obtain the
correct neutron dose data.

Nuclear Operations

Emergent work to remove debris from the 1D-N In-pile tube
and subsequent strainer runs (90 mrem).

Emergent work for asbestos removal and chloride sampling
of loop piping (45 mrem).

f mSm@mi work to torque bottom head seals (212 535&

's activity occurred in November and December. No goal






2008 Performance

I@:mmwmxnomeSQ\.SQ:m\Imwm:#m:sN%SBS;D «mm\n ,
Operator Supporting ATR) |

No individuals needed extensions above the ACL
No plans for goal adjustments.

2009 Projections

No individuals are expected to need extensions above the ACL.
CY-2009 dose projections being worked. Major work includes:

* Activation and testing of the Dry Transfer Cubicle.

* Dry transfer and sizing of the TMIST experiment.

* 2Aloop reactivation activities. |
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Gary DeLong/Manager ATR Programs Maintenance
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ATR Complex 2009 Estimate
Cy-2009 Estimate established at 15.945 person-rem
Monthly/Quarterly Breakdown:

Running _ Running |
Month/Year Month Year Quarter Year
Jan-09 , 654 654
Feb-09 1798 2451 1st 1st
Mar-09 536 2988 2988 2988
Apr-09 1115 4103
May-09 1211 5314 2nd 2nd
Jun-09 1129 6443 3455 6443
Jul-09 5405 11848
Aug-09 899 12747 3rd 3rd
Sep-09 610 13357 . 6914 13357
Oct-09 900 14258
Nov-09 627 14885  4th 4th

Dec-09 -





Breakdown of Major Activities

Estimated
Program Description _ Dose (mrem)
Work For Others All Laboratory and Research and Development work at the ATR 315
Complex, including STAR Facility Operations.

Nuclear Operations

Hot Cell - , . . B 100
Minimum safe operations and preventive maintenance. .

Experiment Programs : 5752

Experiment Handling Includes installation, operations, and removal of Loop tests, AGC 576
Experiments, AGR Experiments, TMIST Experiments and the HSIS.

2A Loop Reactivation Ripout, Install and Testing of Loop 2A components. 316

TMIST Handling Includes sizing and shipment of TMIST Test trains and upgrade and 660

testing of the Dry Transfer Cubicle.

Cask Loading and Shipment Includes INIS-2 Cask shipments to _:Hmﬂ.:mzo:m_ Isotopes (6), Loop
resin cask loading and GE-2000 cask shipments other than for TMIST 1400
(1 Cobalt, 3 AFIP/RERTR).

Miscellaneous Maintenance Includes 1C-W Pump change, RTD/TC Maintenance, Miscellaneous

660

PM/CM, ISI.

Loop Heater Maintenance Includes replacement of at least one bank in each loop for 2B, 1D, 900
and 2D.

‘Loop Valve Maintenance : Includes minor valve and reach-rod Bm_sﬁm:msom and au_momam:ﬁ 9“

the 1D-N _u <.: <m_<m






Breakdown of Major Activities

. Estimated
Program Description _ Dose (mrem)
Plant Maintenance/Modifications 2805
M-85 Heat Exchanger : 1000
All activities associated with weld repair on shell leaks.
Door-51 120
Covers work associated with replacement of the inflatable seal.
N-16 Tube Replacement Replaces 8 N-16 Tubes 485
Center Flux Trap Baffle Replacement of the CFTB 1200
ATR Operations v 4390
Routine Operations :
Includes all non-outage operations, chemistry, RCT support, canal 3265
activities, ATRC and NMIS work, and utility area support.
Resin Cask Loading/Liner Handling ‘
Loads plant depleted resin beds into a shipping cask until sample 1125
data has been analyzed, then offloads the liner to a staging area
pending shipment.
ATR Outage Operations _
Includes all routine outage operations, chemistry, RCT support, 2583
canal and reactor top activities, minor PM/CM and work area
inspections.
_ATR Complex Total Nl i CH S mmaAnae ey L






ATR Complex CY-09 1st Qtr Dose
Distribution & Tracking
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Highest Exposed Individual — 276 mrem, 269 mrem TLD (BEA
Operator Supporting ATR) | _

Highest Neutron Dose — 27 mrem |
No individuals expected to need extensions above the ACL
No current plans for adjustments to the estimate.

2009 Performance Indicators: |

* 1 Non-reportable Clothing Contamination

* 4 Non-reportable particle events (1 Hot Cell, 3 ATR)
* 1 Spillin posted CA — ATR Regulating Rod Seal






ALARA m_,_nnm.mmmm

Craft ingenuity and support allowed repair of regulating rod
seal with no personnel contamination, when higher than
expected water \mm»mmm was initially encountered. Use of

containment/splash shield incorporated to control leakage.

Removal of drain line and insertion of grout eliminated radiation
beam-paths at the DTC service area and adjoining cubicle
walls. Shield integrity source test and survey idenfified the -
abnormal condition prior to use of the facility. _

Removal of paint and uneven floor surfaces at the floor area
surrounding the DTC transfer ports allowed better cask-to-
floor mating, resulting in significant reduction of potential
beam paths during experiment transfers. Reduction in
radiation levels verified by source test at the transition.

Replacement with rebuilt unit and b@@m%@ next :%a in h\%o_\_\. o
, ace used to minimize dose during
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Highest Exposed Individual ( OE.D through July)— 252
mrem ED, 230 mrem TLD (BEA RCT Supporting ATR)

Highest Neutron Dose — 28 mrem
No individuals expected to need extensions above the >Oﬁ

Revising Quarterly estimates to mQ\:mw for o:m:@mm in s\o\x
scope.

Quarterly Net Change New
Adjustments in Estimate Estimate
(mrem) (mrem)

1st -63 2925

2rd | .357 3098
3rd -1641 5273






Net change
in estimate

Area Affected by Goal Adjustment Reason for adjustment (mrem)
ATR Complex R&D Labs Lower RCT dose due to reduced footprint of labs and minimal exposure
to neutron radiation. -25
Lower dose for routine laboratory operations due to reduced footprint of :
labs. -75
ATR Complex Hot Cell Facility turned over to CWI in early August 2009 -80
i Dry Transfer Cubicle activation and testing completed for less than 10%
'ATR Complex Experiment Programs of projected dose. -100
AGR-1 experiment removal expected in October/November, but no sizing
or shipment until 2010. -215
TMIST sizing and shipment completed for the year, design and
procedures worked to reduce exposure far below initial projections. -500
ATR Operations
Reduction in work scope for M-85 heat exchanger divider plate due to g
inspections not requiring removal of the heat exchanger bottom head. -950
Door-51 Seal replacement deferred to 2010 ~120

Outage 146A-1 Rescheduled for 2010






ALARA mcnnmm,mmm

Work was stopped in November 2008 while attempting to replace the rotary

seal on the _\_\mmq.mmﬂmﬂw\ rod drive. Initial attempts to replace the seal
resulted in significant leakage past the inflatable seal (usedasa
temporary seal during maintenance) and inability to perform the desired
maintenance without contamination of workers and significant
contamination spread. | |

D::.:QSmmwm:m_\_\oimmmm\.:.moo@mmkmwmsgm,\m\:mz.o:s\mm  _,
conducted to determine If the inflatable Seal was degraded or damaged,
or if blockages in the air line were preventing proper operation of the

seal. (analyze and mitigate the hazard, verify engineered controls)

—  Equipment malfunctions (regulator) and minor blockages (filters)
were found in the air lines that supply the inflatable seal.

A glove box and special tools were fabricated to fully enclose the rod
drive during the next attempt at seal replacement. (éngineered control
anticipating previous leak rates) .

Work was scheduled when the reactor water level was lowered to the
outlet pipes (5-6 feet below the lower drain), to reduce head pressure on
the reactor side of the inflatable seal. (reduce the hazard) |

a result of this evaluation, dose for the job was cut in half and the






ALARA Successes

950 mrem avoided (for now) by taking a more detailed
inspection of the M-85 heat exchanger. Expect < 50

mrem over each of the next few years vs. immediate
repair.

600 mrem reduction due to engineering controls associated
with activation of the Dry Transfer Cubicle and sizing of
the TMIST-1 Experiment. These controls will aid in further
reductions as additional tests are processed. ,
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Highest Exposed Individual (CYTD through October)— 314

mrem ED, 317 mrem TLD (BEA Mechanic Supporting
ATR) |

Highest Neutron Dose — 28 mrem
No individuals expected to need extensions above the ACL
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1st Quarter 2010 Dose Estimate for
ATR Complex Operations

« 2.330 person-rem estimated based on known work
scope.

— 2.317 rem for Nuclear Operations
 0.825 rem Experiment Programs

* 1.045 rem ATR Operations and Online
Maintenance/Waste Processing

* 0.447 rem ATR Outage Operations

— 0.013 rem for Laboratory Operations
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ATR Complex CY-10 1st Qtr Dose :
Distribution & Tracking
(Through 3/14/2010)
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Dose Related Performance Indicators

Highest Exposed Individual (2009)— 345 mrem ED, 373
mrem TLD (BEA Mechanic Supporting ATR)

Highest Exposed Individual (2010)— 103 mrem ED,
(BEA RCT Supporting ATR)

Highest Neutron Dose (2009) — 28 mrem

Zero Recorded Neutron Dose for 2010

2009 No individuals needed extensions above the ACL

2010 No individuals expected to need mxﬂm:m\o:m above
the ACL
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2nd Quarter 2010 Dose Estimate for
ATR Complex Operations

* 4,194 person-rem estimated based on known work
scope.

— 4.174 rem for Nuclear Operations
* 1.998 rem Experiment Programs

* 1.155 rem ATR Operations and Online
Maintenance/Waste Processing

* 1.021 rem ATR Outage Operations
— 0.020 rem for Laboratory Operations
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Dose Related Performance Indicators

Highest Exposed Individual (2010)— 184 mrem ED,
(CWI Insulator Supporting ATR under subcontract)
37 mrem Neutron Dose for 2010

2010 No individuals expected to need extensions above
the ACL










