Nuclear Regulatory Commission (NRC) Licensed Facilities Section C — Exhibit C-28
DE-EM0003976

Exhibit C-28 Listing of NRC Documents Applicable to

ICP Core/INL
Number Title
1. TPR-7066 Periodic HSM Monitoring, DSC Sampling, and Filter Housing Leak Tests
2. TPR-7069 DSC Purging and HEPA Filter Change out
3. MCP-2955 ISFSI Radiological Environmental Monitoring Program
4. PLN-4493 Three Mile Island Unit 2 Independent Spent Fuel Storage Installation Aging
Management Program.
5. TPR-7855 Remote Visual Inspection of HSM, DSC, And DSC Support Structure
6. EDF-8465 Evaluation of Concrete Efflorescence and Cracks of TMI HSMs
7. EDF-8903 TMI-2 HSM 2008 Evaluation Report
8. EDF-9516 TMI-2 ISFSI Concrete Evaluation of Horizontal Storage Modules (HSMs) and
Base Mat
9. EDF-9565 TMI-2 Horizontal Storage Module (HSM) Roof Slabs Bolt Holes Filled With
Polyurethane Foam
10. EDF-9897 TMI-2 ISFSI 2010 HSM and Base Mat Concrete Evaluation
11. RPT-1170 Visual Inspection of the TMI-2 ISFSI HSM End Shield Walls
Seg 1-5
12. PL?\I-lGlO Three-Mile Island Unit 2 (TMI-2) Independent Spent Fuel Storage Installation
(ISFSI) Emergency Response Plan (ERP)
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. For Additional Info: . .
INTEC Technical Procedure http:/EDMS Effective Date:  (08/20/13
Manual: 1774 USE TYPE 1 Change Number: 339479

*The current revision can be verified on EDMS.

NOTE: This section is to be completed by Three Mile Island Unit 2 (TMI-2) Independent
Spent Fuel Storage Installation (ISFSI) Facility Manager or designated alternate.

HSM No. Date:

REASON FOR HORIZONTAL STORAGE MODULE (HSM) ACCESS

"I Radiation monitoring: "1 Monthly 1 Quarterly ] Annual IN/A
Date last performed: Must be completed by:

"I Hydrogen sampling: "] Monthly 1 Quarterly ] Annual TIN/A
Date last performed: Must be completed by:

1 Filter Housing Leak Test: TTN/A

Date last performed: Must be completed by:

(1 Other: [IN/A

1. INTRODUCTION

1.1 Purpose

To access the rear HSM door for monitoring the storage activities of the
TMI-2 ISFSI after storing a Dry Shielded Canister (DSC) in a HSM.

1.2 Scope and Applicability

This procedure defines the systematic actions required to access the HSM rear
door, monitor the HSM vent system high-efficiency particulate air (HEPA) filter
dose rates, perform DSC hydrogen sampling, and perform leak tests. The
monitoring and sampling frequencies are identified in TMI-2 TS 3.1.1, 3.2.2,
and 3.2.3.
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2.1

2.2

23

24

2.5

2.6

2.7

PRECAUTIONS AND LIMITATIONS

The work described in this procedure will be performed in areas subject to
radiological controls.

The lower explosive limit (LEL) for hydrogen is 5.0% by volume. (50,000 ppm)

Disposal of waste must be performed per MCP-1390, “Waste Generator Services
Waste Management.”

The iTX gas analyzer must only be operated in ambient temperatures of 32 °F to
104 °F.

The surface dose rate of each HSM rear access door must not exceed 100
mrem/h (gamma and neutron); and the surface dose rate of each HEPA filter
housing must not exceed 1,200 mrem/h (gamma and neutron). If these rates
are exceeded, the cause of the dose rates must be evaluated within 7 days
AND corrective action must be taken to restore dose rate limits within

30 days. (TMI-2 TS 3.2.2)

If the hydrogen concentration exceeds 0.5%, the DSC must be purged within
7 days until the hydrogen concentration is within limits. The HEPA filters for
the DSC must be replaced within 24 hours after the DSC purge operation is
complete. (TMI-2 TS 3.2.3). Purging is completed per TPR-7069 “DSC Purging
and HEPA Filter Changeout.”

A leak check of the purge and vent filter housing double metallic seals on
each DSC containing TMI-2 canisters must be performed within 7 days after
insertion into the HSM and every 5 years during storage. (TMI-2 TS 3.1.1)

2.7.1  The leak rate of the purge and/or vent filter housing seals must not
exceed 1 x 107 standard cc/sec. (TMI-2 TS 3.1.1)

2.7.2  If the leak rate of the metallic C-seal exceeds 1 x 10 standard cc/sec,
then a contamination survey at the affected DSC filter housing
interface must be performed within 24 hours AND the metallic C-
seals must be reseated or replaced within 7 days AND a leak check
performed within seven days. (TMI-2 TS 3.1.1 A)

2.7.3  If the filter housing seal leak rate is not restored within 7 days
during storage operation, then contamination surveys must be
performed at the affected DSC filter housing interfaces monthly
AND a report must be submitted to the NRC within 90 days
describing the condition, analysis, and corrective actions being
taken. (TMI-2 TS 3.1.1 B)
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2.7.4  If the purge and/or vent filter housing double metallic seals are
replaced with double elastomeric seals during storage operations,
then a report must be submitted to the NRC within 90 days
describing the condition, analysis, and corrective actions being taken
AND a leak check must be performed of the double elastomeric seals
every year AND the elastomeric seals must be replaced after five
years in service. (TMI-2 TS 3.1.1 )

2.8 If any TS limit is exceeded, the HSM must be placed in a safe configuration and
the TMI-2 ISFSI Manager/alternate or TMI-2 FSO/alternate notified before
proceeding.

2.9 Personnel must follow the applicable hazard mitigations detailed in Appendix D,
Procedure Hazard Analysis.

3. PREREQUISITES

NOTE 1:  Steps 3.1.1 through 3.1.6 may be performed out of sequence to improve
operational efficiency at the discretion of the Technical Lead (TL).

NOTE 2: The TL or procedure reader initials the initial line (indicating step is
complete) regardless of which discipline completes the step.

3.1 Planning and Coordination
Initial
- 3.1.1  TL: Ensure the following personnel are available, as a minimum:

A. TMI-2 ISFSI Tech Lead (1)

B. Fuel Handling Operator (minimum of one for radiological
surveys and leak testing, and two for hydrogen sampling)

C. QA Representative (minimum of one for hydrogen sampling and
leak testing. Not required for radiological surveys)

D. RCT(l).

- 3.1.2  TL: Conduct a prejob briefing in accordance with MCP-3003,
“Performing Pre-Job Briefings and Documenting Feedback.”
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| - 3.1.3  TL: Verify (single sign-off) qualifications of all personnel that will
operate or supervise the operation of equipment identified as
important to safety during this procedure. (TMI-2 TS 5.3.2)

TL Signature Date

- 3.1.4  TL: Notify security of pending entrance into INTEC-1774.
- 3.1.5 TL: Ensure an ICP Radiation Work Permit (RWP) is in place.

- 3.1.6  TL: IF hydrogen sampling,
THEN ensure Form INTEC-9142, “TMI-2 ISFSI Hydrogen Sample
Analysis,” (issued by TMI-2 ISFSI engineering support) is attached to
procedure.

| 3.2 Special Tools, Equipment, Parts, and Supplies

NOTE: The following list of tools specifies the minimum quantities and
capacities required.

| 3.2.1  TL: Ensure the following equipment and tools are available, are
positioned, and record equipment ID and calibration information.

HSM Monitoring, DSC Hydrogen Sampling, and Filter Housing Leak Test Tools

v Item Comments
TOOLS FOR OPENING HSM
Wrenches Used for the HSM rear access door and
32 mm socket and ratchet or transportation cover bolts.
adjustable wrench
Anti-seize lubricant For application to bolts prior to installation.
Rolling ladder with side rails For access to the DSC purge and vent filter

housings while installed in the HSM.

PPE As required






Idaho Cleanup Project

412.09 (06/03/2009 — Rev. 11)

PERIODIC HSM MONITORING, DSC SAMPLING, AND g:nltsliff* g’ R-7066
FILTER HOUSING LEAK TESTS VISIONT™
Page: 5 of 31

HSM Monitoring, DSC Hydrogen Sampling, and Filter Housing Leak Test Tools

v Item Comments
TOOLS FOR HYDROGEN SAMPLING
1TX Hydrogen Analyzer
Equipment ID No. Calibration Due Date
1TX Water Stop

(Part # 1810-2277 rev-2)

Calibration Gas (For bump test)

Lot number

Expiration Date

Gas type and concentration

Accuracy

Calibrated torque wrench

(Selected torque wrench must have a
range such that desired torque of

160 inch pounds falls somewhere in
the middle third of the torque wrench
range.)

Equipment ID No. Calibration Due Date

Sample tubing and connector(s)

For installation of the Gas Analyzer.

Vent port sample cover and associated
O-rings

Purge port sample cover and
associated O-rings.

TOOLS FOR FILTER HOUSING LEAK TESTS

Calibrated Torque Wrench

(Selected torque wrench must have a
range such that desired torque of

85 foot pounds falls somewhere in the
middle third of the torque wrench
range.)

Equipment ID No. Calibration Due Date

Extension Cord

For Leak Test Pump.
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Initial

3.2.2  QA: IF performing hydrogen sampling or filter housing leak tests,
THEN verify that the equipment and tools listed in Step 3.2.1 are as

follows:

A. In current calibration

B. The calibration information has been recorded correctly
C. The torque wrenches are of the correct range.

QA Representative Signature Date
3.3  Approvals and Notifications
3.3.1  TL: Verify (single sign-off) that all prerequisites have been satisfied, and
approval is given for work to commence.
TL Signature Date
3.4 Training
3.4.1  Ensure the training requirements in Appendix D are met.
INSTRUCTIONS

NOTE 1: Steps NOT having a designated performer before them will be performed by

operations personnel.

NOTE 2: Operations (OPS) may assist the RCT in recording radiation level data in

4.1

Appendix A. In this event, the RCT will ensure the data has been entered
correctly.

RCT: Perform gamma and neutron radiation survey at the surface of the
rear access door. (TMI-2 TS 3.2.2)

4.1.1  RCT or OPS: Document radiation survey results for the rear access door
on Appendix A.

4.1.2  RCT: Establish radiological control boundaries as appropriate.
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4.2

| 43

44

While wearing protective eyeglasses with side shields and leather or rubber
gloves, open HSM rear access door as the RCT monitors for increase in radiation
fields.

4.2.1  Inspect rear door to ensure it remains operational and the vent holes in
rear door are free of blockage.

4.2.2  TL: IF the rear door needs maintenance attention,
THEN ensure the problem and the need to initiate a work request is
documented in the Facility Log.

Perform radiation monitoring and contamination surveys.
4.3.1  OPS or RCT: Remove the purge and vent filter housing dust covers.
NOTE: Steps 4.3.2 and 4.3.3 may be performed out of sequence.

4.3.2 RCT: Perform gamma and neutron radiation surveys at the surface
near the center of the purge and vent filter housings. (TMI-2
TS 3.2.2)

43.2.1 OPS or RCT: Document radiation survey results of the vent
and purge filter housings on Appendix A.

4.3.3  RCT: Perform gamma radiation survey around general area of the purge
and vent filter housings.

4.3.3.1 OPS or RCT: Document the highest gamma readings on
Appendix A including the location of the reading.

NOTE 1: Results of contamination surveys are used for the annual REMP
report required by TMI-2 TS 5.5.3c.

NOTE 2:  The results of the contamination survey will be completed in
Appendix A, by the RCT, after the smears have been counted.

4.3.4  RCT: Perform contamination survey at the surface of the purge and vent
filter housings.

4.3.5  RCT: Perform contamination survey at the HSM drain.

IF hydrogen sampling is to be performed at this time,
THEN perform sampling per Appendix B, DSC Hydrogen Concentration
Sampling.

IF leak test is to be performed at this time,
THEN perform the leak test per Appendix C, Filter Housing Leak Test.






Idaho Cleanup Project 412.09 (06/03/2009 — Rev. 11)

PERIODIC HSM MONITORING, DSC SAMPLING, AND

Identifier;: TPR-7066

FILTER HOUSING LEAK TESTS Revision*: 13

Page: 8 of 31
— 4.6  OPS or RCT: Replace the purge and vent filter housing dust covers.
— 47 Close and lock the HSM rear access door.
47.1  IF the rear access door bolts need anti-seize lubrication,
THEN while wearing protective eyeglasses with side shields and leather
or rubber gloves, apply lubricant to the bolts.
4.8 Ensure that the HSM drain is free of visible obstructions.
___ 49 TL: Ensure HSM rear access door is locked.
410 Perform procedure closeout.
4.10.1 TL: Request all personnel signing or initialing steps in this procedure to
complete the information in the table below:
Printed Name S Number | Job Function Initials Signature

4.10.2 TL: Perform a postjob review as directed by MCP-3003.

4.10.3 TL: Verify (single sign-off) that all procedure steps have been
completed, initialed or initialed and signed as appropriate.

TL Signature Date

| 5.  RECORDS

Completed copy of TPR-7066, “Periodic HSM Monitoring, DSC Sampling, and Filter
Housing Leak Tests,” including Appendix A, TMI-2 ISFSI Radiological Survey Report

Form 434.14, “Pre-Job Briefing Checklist” (If used)

If Hydrogen Sampling is performed, the following records apply:

Appendix B, DSC Hydrogen Concentration Sampling
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Form INTEC-9142, “TMI-2 Hydrogen Sample Analysis”
If leak test is performed the following records apply:
Appendix C, Filter Housing Leak Test

Completed copy of TPR-6304, “Small Volume Pressure Change Leak Test,” and
associated forms

NOTE: MCP-557, “Records Management,” the INL Records Schedule Matrix, and
associated NRC record types list provide current information on the storage,
turnover, and retention requirements for these records.

6. REFERENCES

Drawing 623548, “CPP-1774 TMI Dry Shielded Canister Vent Purge Port Hydrogen
Sampling Covers Assembly”

EDF-4771, “Comparison of Year 2003 TMI-2 IFSI Hydrogen Measures with
Requirements”

MCP-1390, “Waste Generator Services Waste Management”

MCP-3003, “Performing Pre-Job Briefings and Documenting Feedback”
MCP-3562, “Hazard Identification, Analysis, and Control of Operational Activities”
SAR-II-8.4, “TMI-2 Safety Analysis Report”

TPR-6304, “Small Volume Pressure Change Leak Test”

TSR-8.4, “Technical Specifications for Three Mile Island—Unit 2 Independent Spent Fuel
Storage Installation”

7. APPENDIXES
Appendix A, TMI-2 ISFSI Radiological Survey Report
Appendix B, DSC Hydrogen Concentration Sampling
Appendix C, Filter Housing Leak Test
Appendix D, Procedure Hazard Analysis

Appendix D, Procedure Basis




http://icp-edms/pls/icp_docs/doc_3?f_doc=mcp-557

http://edms.inel.gov/docs/matrix/mtx_menu.html

http://edms.inel.gov/pls/rec_sched/mtx_reports_PKG.grp_report
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Appendix A
TMI-2 ISFSI Radiological Survey Report
HSM No.: RWP No.: Log No.: Date:
Work Activity:

Instrument Type:

Serial Number:

Efficiency:

Calibration Due Date:

Scaler Background (cpm)  alpha beta
Scaler MDA (dpm) alpha beta

Count Rate Meter Background (cpm)

HSM Rear Door Surface Radiation (mrem/h)*: gamma neutron
Purge Filter Housing Surface Radiation (mrem/h)*: gamma neutron
Vent Filter Housing Surface Radiation (mrem/h)*: gamma neutron
Highest Dose Rate (mrem/h) & Location: gamma: Location:

Purge Filter Housing Surface Contamination (dpm/100 cm?)** alpha beta
Purge Filter Housing Interface Contamination alpha beta
(dpm/100 cm?)**** p

Vent Filter Housing Surface Contamination (dpm/100 cm?)** alpha beta
Vent Filter Housing Interface Contamination (dpm/100 cm®)****  alpha beta
Drain Line Contamination (dpm/100 cm?)** alpha beta
Other location Contamination (dpm/100 cm?) alpha beta
Comment:

Performed By***: Reviewed By:

Facility Manager or Alternate: Verify (single sign-off) that combined radiation levels (gamma plus neutron) are
less than 100 mrem/h at the surface of the HSM rear access door.

Signature: Date:

Facility Manager or Alternate: Verify (single sign-off) that the combined radiation levels (gamma plus neutron)
are less than 1,200 mrem/h at the surface of the vent and purge filter housings.

Signature: Date:

* Technical Specification related survey measurement.

** REMP required survey measurement. Retain smears for gamma spectroscopy analysis

*#* If survey information cannot be adequately described above, then attach Form 431.84, “TMI-2 ISFSI Radiological Survey Report.”
Form 431.84 attached: Yes _ No .

##%% Required if filter housing leak test fails (TMI-2 TS 3.1.1). Retain smears for gamma spectroscopy analysis.

Appendix A
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Appendix B

DSC Hydrogen Concentration Sampling
1. Perform DSC Hydrogen Concentration Sampling.
NOTE 1: Steps 1.1 and 1.2 may be performed concurrently as directed by TL.

NOTE 2: Step 1.3 for starting the iTX analyzer may be performed any time that it is
needed (such as after battery change out) or as directed by TL.

NOTE 3: The same bolts are used to attach the purge port and vent port sample covers
and are called sample cover bolts.

Initial

1.1 Install vent port sample cover as follows:

1.1.1 Do NOT use any lubricant on rubber O-rings.

1.1.2  Ensure rubber O-rings are in good condition and are installed into the
sample cover seal grooves.

1.1.3  IF the four sample cover bolts require anti-seize lubricant,
THEN while wearing protective eyeglasses with side shields and leather
or rubber gloves, apply anti-seize lubricant to the four sample cover
bolts.

1.1.4  While wearing protective eyeglasses with side shields and leather or
rubber gloves, install the vent port sample cover with the four sample
cover bolts using a criss-cross pattern.

1.1.4.1 Torque the sample cover bolts to 160 in. ¢ 1b in three
increments (snug, 80 in. ¢ Ib, and 160 in. ¢ 1b).

1.1.4.2 QA: Verify sample cover bolts are torqued to 160 in.  1b.

QA Representative Signature Date

1.2 Install purge port sample cover as follows:

1.2.1 Do NOT use any lubricant on rubber O-rings.

1.2.2  Ensure rubber O-rings are in good condition and are installed into the
sample cover seal grooves.

Appendix B
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1.2.3  IF the four sample cover bolts require anti-seize lubricant,
THEN while wearing protective eyeglasses with side shields and leather
or rubber gloves, apply anti-seize lubricant to the four sample cover
bolts.

1.2.4  While wearing protective eyeglasses with side shields and leather or
rubber gloves, install the purge port sample cover with the four sample
cover bolts using a criss-cross pattern.

1.2.4.1 Torque the sample cover bolts to 160 in. ¢ 1b in three
increments (snug, 80 in. * Ib, and 160 in. ¢ 1b).

1.2.4.2 QA: Verify sample cover bolts are torqued to 160 in. ¢ Ib.

QA Representative Signature Date

NOTE: The iTX analyzer needs to run for ten minutes or more prior to the bump
test. Once started, the iTX analyzer may be left on through the whole series
of samples or as directed by the TL.

1.3 IF the iTX analyzer has NOT been started,
THEN start the iTX analyzer by pressing and holding the “On” button until it
beeps.

1.4  Set the iTX analyzer to the zero mode and zero the instrument.
1.5  Perform a bump test, to test the LEL sensor to hydrogen gas as follows:

1.5.1  IF a post-sample hydrogen bump test has been completed for the
previous sample on the same day,
THEN perform the following:

1.5.1.1 Record temperature and hydrogen concentration of Post
Sample bump test in line 2 of Form INTEC-9142.

1.5.1.2 GO TO Step 1.5.11 to perform verification
WITHOUT RETURNING TO this step.

1.5.2  IF NOT already attached,
THEN attach regulator to the hydrogen gas cylinder.

1.5.3  Attach iTX to bump test tubing.
1.5.4  Open regulator.

1.5.5  Check that the sensors are responding to the calibration gas.

Appendix B
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— 1.6

1.5.6

1.5.7

1.5.8

1.5.9
1.5.10

1.5.11

Set 1ITX mode to PPM.

Monitor the iTX reading until the reading shows no increasing trend for
approximately one minute.

Record iTX temperature and hydrogen concentration of Pre Sample
bump test in line 2 of Form INTEC-9142.

Close regulator.

Remove 1TX from bump test cylinder.

TL: Verify (single sign-off) on line 2 of Form INTEC-9142 that the iTX
bump-test result is within the acceptable range identified on the form.

1.5.11.1 IF the iTX bump test is NOT within acceptable range,
THEN repeat bump test as directed by the TL.

1.5.11.2 IF the repeat bump test is NOT within acceptable range,
THEN return the iTX to the calibration lab for calibration
and re-sample the DSC following satisfactory iTX
calibration.

Obtain first hydrogen sample as follows:

1.6.1

1.6.2

1.6.3

1.6.4

Set the 1TX analyzer to peaks mode and clear the peaks.

Connect iTX analyzer to the pump and sample tubing, including the
water stop.

Check that low flow alarm responds.

Connect sample tubing to the sample fitting (center) on the vent port
sample cover as shown in Figure 1, iTX Analyzer Connection to Sample
Cover.

Appendix B
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Figure 1. iTX analyzer connection to sample cover.

Appendix B
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— 1.7

NOTE:

1.6.5

1.6.6

Sampling should be considered complete when the iTX reading
shows no increasing trend for approximately one minute, which may
be the final minute of the 10-minute purge period.

Allow a minimum of 10 minutes for the sample lines and void spaces to
purge.

Beginning Time Ending Time

1.6.5.1 Monitor iTX analyzer during sampling.

1.6.5.1.1  IF sample temperature is greater than 104 ° F or
less than 32 °F,
OR oxygen is below 10%,
OR low flow alarms,
THEN notify the TL and proceed as directed.

1.6.5.1.2  IF any of the above alarms or abnormal
conditions occurred,
THEN list them in the space below.

After sampling is complete, record iTX instrument readings for hydrogen
concentration, percent oxygen, and temperature of sample gas, on line 3
of Form INTEC-9142.

Obtain a second sample as follows:

1.7.1

1.7.2

Separate the iTX analyzer from the pump to interrupt sample flow.

Allow the iTX ppm (LEL) sensor to clear in fresh air.

Appendix B
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NOTE:

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

Sampling should be considered complete when the iTX reading
shows no increasing trend for approximately one minute, which may
be the final minute of the 3-minute sample time.

Reconnect iTX analyzer to the pump and allow a minimum of three
minutes for sample.

Beginning Time Ending Time
1.7.3.1 Monitor iTX analyzer during sampling.

1.7.3.1.1  IF sample temperature is greater than 104 °F or
less than 32 °F,
OR oxygen is below 10%,
OR low flow alarms,
THEN notify the TL and proceed as directed.

1.7.3.1.2  IF any of the above alarms or abnormal
conditions occurred,
THEN list them in the space below.

After the sample is complete, record the second sample results for
hydrogen concentration, percent oxygen, and temperature of sample gas
on line 4 of Form INTEC-9142.

Remove the sample tubing from the vent port sample cover.
Check that low flow alarm responds.
Disconnect the iTX analyzer from the pump.

1.7.7.1 RCT: Survey iTX equipment as it is removed from the vent
port sample cover.

Appendix B





Idaho Cleanup Project 412.09 (06/03/2009 — Rev. 11)

PERIODIC HSM MONITORING, DSC SAMPLING, AND
FILTER HOUSING LEAK TESTS

Identifier: TPR-7066
Revision*: 19
Page: 17 of 31

NOTE: Steps 1.7.8 and 1.8 may be performed concurrently at the Technical
Lead's discretion.

1.7.8  While wearing protective eyeglasses with side shields and leather or
rubber gloves, remove the vent and purge port sample covers.

1.7.8.1 RCT: Survey equipment as it is removed.
Perform a post-sample Hydrogen bump test.

1.8.1  IF NOT already attached,
THEN attach regulator to the hydrogen gas cylinder.

1.8.2  Attach iTX to bump test tubing.

1.8.3  Open regulator.

1.8.4  Check that the sensors are responding to the calibration gas.
1.8.5  Seti1TX mode to PPM.

NOTE: When the iTX reading shows no increasing trend for approximately
one minute, the iTX bump test is completed.

1.8.6  Monitor the iTX reading until the reading shows no increasing trend for
approximately one minute.

1.8.7  Record iTX temperature and hydrogen concentration in line 5 of Form
INTEC-9142.

1.8.8  Close regulator.
1.8.9  Remove iTX from bump test cylinder.

1.8.10 TL: Verity (single sign-off) on line 5 of Form INTEC-9142 that the iTX
bump-test result is within the acceptable range identified on the form.

1.8.10.1 IF the iTX bump test is NOT within acceptable range,
THEN repeat bump test as directed by the TL.

1.8.10.2 IF the repeat bump test is NOT within acceptable range,
THEN return the iTX to the calibration laboratory for
calibration and re-sample the DSC following satisfactory
1TX calibration.
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| 1.8.11 IF this is the last sample for this sample period,
THEN turn off iTX analyzer.

NOTE: Steps 1.9, 1.10, and 1.11 may be completed out of sequence at the discretion
of supervision.

| — 1.9  TL: IF directed by TMI-2 ISFSI Engineering Support,
THEN repeat sample using a clean copy of the procedure Appendix B.

| — 1.10 TMI-2 ISFSI Manager: Verify (single sign-off), from Form INTEC-9142,
hydrogen concentration is less than 0.5% by volume (5,000 ppm).
(TMI-2 TS 3.2.3)

TMI-2 ISFSI Manager Signature Date

1.11 GO TO Section 4.5, and continue with procedure,
WITHOUT RETURNING TO this step.
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Appendix C
Filter Housing Leak Test
| 1. QA (Level II or IIT Leak Test Inspector): Perform purge and vent filter housing leak

tests as follows: (TMI-2 TS 3.1.1)

NOTE 1: Steps 1.1, 1.2, 1.3, and 1.4 may be repeated in sequence to complete a leak
test for the purge or vent filter housings.

NOTE 2: Step 1.1 may be repeated out of sequence if QA (Level Il or Level Il Leak
Test Inspector) suspects excessive leakage from the connector.

NOTE 3: [n Step 1.1, Teflon tape may be used as required when installing the
connector.

Initial

| 11 QA (Level II or III Leak Test Inspector): Remove thread protector and connect
the leak test equipment to the test port between the seals of the filter housing
using a standard 1/4 inch VCO to 1/8 inch NPT connector (facility supplied), as
the RCT monitors for changes in radiological conditions.

| — 12 QA (Level Il or III Leak Test Inspector): Perform purge or vent filter housing leak
test.

| 1.2.1 GO TO TPR-6304, “Small Volume Pressure Change Leak Test,” and
perform purge or vent filter housing leak test (Appendix A), after
completing Sections 1 through 4 of the procedure,
THEN RETURN TO Step 1.2.2. (TMI-2 TS 3.1.1)

1.2.2 Record leak test results obtained from TPR-6304.

Purge Filter Housing
Leak Test Results:

Vent Filter Housing
Leak Test Results:

| 13 QA (Level II or I1I Leak Test Inspector): Disconnect the leak test equipment from
the test port on the filter housing and install thread protector as the RCT monitors
for changes in radiological conditions.

1.4  RCT: Survey the filter housing and leak test equipment including the in-line
HEPA filter.
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| — 15 TL: IF leak test rate is greater than 1 x 107 standard cc/sec,
THEN perform the following:

} 1.5.1  TL: Notify TMI-2 ISFSI manager or alternate.

1.5.2  RCT: Perform contamination survey at the purge and vent filter
housing interface with the DSC. (TMI-2 TS 3.1.1 A.1 and B.1)

| 1.5.2.1 RCT: Document contamination survey results on
TPR-7066, Appendix A.

‘ 1.5.3  Reseat the filter housing bolts and retest as follows:

1.5.3.1 QA: Verify the final torque value falls within the middle
third of the torque wrench range.

QA Representative Signature Date

| 1.5.3.2 OPS: IF the purge filter housing bolts require re-seating,
THEN torque the purge filter housing bolts to 85 foot
pounds using a criss-cross pattern.

| 1.53.3 OPS: IF the vent filter housing bolts require re-seating,
THEN torque the vent filter housing bolts to 85 foot pounds
using a criss-cross pattern.

QA HOLD

1.53.4 QA: Verify purge and/or vent filter housing bolts are
torqued to 85 foot pounds.

Purge Filter Housing

QA Representative Signature Date
Vent Filter Housing
QA Representative Signature Date
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1.54 QA (Level Il or Il Leak Test Inspector): Perform second purge and
vent filter housing leak tests as follows: (TMI-2 TMI-TS 3.1.1)

NOTE 1:  Steps 1.5.4.1, 1.5.4.2, 1.5.4.3, and 1.5.4.4 may be repeated
in sequence to complete a leak test for the purge or vent
filter housings.

NOTE 2: Step 1.5.4.1 may be repeated out of sequence if the QA
(Level Il or Level 11l Leak Test Inspector) suspects excessive
leakage from the connector.

NOTE 3: In Step 1.5.4.1, Teflon tape may be used as required when
installing the connector.

1.5.4.1 Remove thread protector and connect the leak test
equipment to the test port between the seals of the filter
housing using a standard 1/4 inch VCO to 1/8 inch NPT
connector (facility supplied), as the RCT monitors for
changes in radiological conditions.

1.5.4.2 Perform second purge or vent filter housing leak test as
follows:

1.5.42.1 GO TO TPR-6304, and perform the second
purge or vent filter housing leak test
(Appendix A), after completing Sections 1
through 4 of the procedure,
THEN RETURN TO Step 1.5.4.2.2.
(TMI-2 TS 3.1.1)

1.542.2 Record second leak test results obtained from
TPR-6304.

Purge Filter Housing
Leak Test Results:

Vent Filter Housing
Leak Test Results:

QA (Level I or II Leak Test Inspector) Date
Signature

1.5.4.3 Disconnect the leak test equipment from the test port on the

filter housing and install thread protector as the RCT
monitors for changes in radiological conditions.
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1.5.4.4 RCT: Survey the filter housing and leak test equipment
including the in-line HEPA filter.

1.5.5  TL: IF leak test rate is greater than 1 x 107 standard cc/sec after
reseating housing,
THEN remind ISFSI manager of the following:

1.5.5.1 IF the leak test fails after reseating bolts,
THEN replace the seals per TPR-7068 and repeat leak
test procedure within seven days. (TMI-2 TS 3.1.1)

1.5.5.2 IF leak rate is NOT restored within seven days,
THEN initiate monthly contamination surveys at the
DSC-vent housing interface AND submit a 90 day report
to the NRC. (TMI-2 TS 3.1.1)

1.5.53 IF the metallic c-seals were replaced with elastomeric seals,
THEN remind ISFSI facility manager of the following:

1.5.5.3.1  IF the metallic C-seals were replaced with
elastomeric seals,
THEN submit report to the NRC within
90 days describing the condition, analysis,
and actions being taken. (TMI-2 TS 3.1.1)

1.5.5.3.2  IF the metallic C-seals were replaced with
elastomeric seals,
THEN schedule annual leak tests for the
affected DSC. (TMI-2 TS 3.1.1)

1.6 GO TO Section 4.6 to replace purge and vent filter housing dust covers,
WITHOUT RETURNING TO this step.
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Appendix D

Procedure Hazard Analysis

Highly Hazardous Activity? [ ] Yes [X] No

HPSC No.: TPR-7066

for this procedure.)

Disciplines (SMEs) involved in hazard analysis: (Checking the box indicates discipline is/was involved in the hazard analysis

Discipline

Discipline

Discipline

X Industrial Safety

X | RCT/RAD Eng.

Engineering

X Industrial Hygiene

O Env. Protection

| Fire Protection

X Quality Assurance

X
X Operations
| Other:

Required Job Training/Required Personal Protective Equipment

Training

PPE

RadWorker I1

Anti-c clothing as required per RWP

TMI General Employee Training

Leather or rubber gloves

TMI-2 ISFSI Storage Operations Lead

Protective eyeglasses with side shield

Heat Stress

Substantial footwear (when working under this TPR)

Portable Ladders

Safety shoes (for work in areas where heavy dropped,
falling, or rolling object hazards exist)

Hantavirus

Sequence Of Basic Job Steps

Potential Hazards

Hazard Control/PPE

1. General work on the TMI-2 | la. Slipping or tripping la.  Remove ice and sand icy spots as appropriate or
ISFSI pad maintain awareness of surroundings, and wear
safety shoes.
1b. Extreme temperature 1b.  Establish work stay times per MCP-2704, “Heat and
environment Cold Stress.” Wear cold weather clothing and
gloves or ice vests as appropriate.
lc. Contamination and lc.l1 Complete Radiation Work Permit. Put in RadCon
radiation hold points at procedure steps where RCT surveys
radiation or contamination levels are identified.
1c.2  Wear Anti-c clothing per RWP.
2. Gather equipment and 2a. Work may disturb areas 2a. Do NOT disturb area and contact appropriate
supplies with rodent feces or urine personnel for cleanup.
2b. Back strain 2b.  Use proper lifting techniques when moving or
removing equipment/supplies, and discuss
techniques during pre-job briefing.
2c¢. Pinch points 2c.  Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.
3.  Enter INTEC-1774 3a. Back strain 3a.  Use proper lifting techniques when manually

removing snow or ice and discuss techniques during
pre-job briefing.
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4. RCT survey radiation and 4a. Contamination and 4a.  See general hazards.
contamination levels at radiation
various points at the rear of
the HSM and establish
appropriate controls
5. Open HSM rear access door | 5a. Eye or skin irritant from 5a.  Wear protective eyeglasses with side shields and
Anti Seize rubber or leather gloves when handling Anti Seize.
5b. Pinch points 5b.  Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.
Sc. Removal of shielding S5c.1  Work per Radiation Work Permit.
5¢.2  RadCon survey prior to and during opening rear
access door.
6. Remove purge and vent 6a. Ladder use 6a.  Personnel must have had Portable Ladder training.
filter housing dust covers Use rolling ladder with side rails.
7.  RCT surveys radiation and 7a. Contamination and 7a.  See general hazards.
contamination levels at the radiation
purge and vent filter
housings
8. Install vent and purge filter | 8a. Eye or skin irritant from 8a.  Wear protective eyeglasses with side shields, rubber
housing sample covers Anti Seize or leather gloves when handling Anti Seize
8b. Pinch points 8b.  Maintain awareness of surroundings, maintain safe
body positioning, wear leather gloves.
8c. Manual lifting of covers 8c.  Use proper lifting techniques, wear safety shoes.
8d. Ergonomic hazards 8d.  Use ladder or platform to properly position body.
8e. Lead coated material 8e.  Lead Awareness training and wear leather gloves.
(only when using purge
filter cover containing
lead seal
9. Remove sample tubing 9a. Contamination and 9a.  See general hazards.
from vent filter housing radiation
sample port
10. Remove the vent and purge | 10a. Eye or skin irritant from 10a. Wear protective eyeglasses with side shields, rubber
filter housing sample covers Anti Seize or leather gloves when handling Anti Seize.
10b. Pinch points 10b. Maintain awareness of surroundings, maintain safe
body positioning, wear leather gloves.
10c. Manual lifting of heavy 10c. Use proper lifting techniques.
objects
10d. Ergonomic hazards 10d. Use ladder or platform to properly position body.
11. QA perform vent housing Hazard controls for this activity are in TPR-6304.
seal leak test per TPR-6304,
“Small Volume Pressure
Change Leak Test”
12. Install the vent filter 12a. Using a ladder 12a. Personnel must have had Portable Ladder training.

Use rolling ladder with side rails.
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13. Close and lock HSM rear
access door

13a. Eye or skin irritant from 13a.

Anti Seize

Wear protective eyeglasses with side shields, rubber
or leather gloves when handling Anti Seize.

13b. Pinch points

13b.

Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.
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Appendix E
Procedure Basis
Procedure Review Table
DFC DFC DFC DFC
Review Intent” | Nonintent® Review Intent” | Nonintent®
Discipline Rev. | Change Change Discipline | Rev. | Change Change
OSB X* X X Industrial
Chairperson Safety
Qualified X X X Engineering
Operator
Radiological Industrial
Engineering Hygiene
Environmental Facility X X X
Safety
Officer
Quality X X X Safety X X X
Analysis
NFM/Doc X X X Compliance X X X
Owner Lead

a. X =review required.

b. Reviews for intent DFCs require the same discipline reviews required for a revision.

c. Reviews for nonintent DFCs can be performed with only Operations management and a qualified operator’s
review and then implemented for immediate use. However, the remaining discipline reviews, as indicated by an
asterisk (*), must be obtained within two (2) weeks. See MCP-2985, “Chapter XVI — Operations Procedures,” for
definitions of intent and nonintent changes.

Step Basis Source Citation

General Detailed written procedures will be TMI-2 SAR 94.1
developed and maintained for the
applicable ISFSI operations, maintenance,

surveillance, and testing described in
Section 5.1.1 and 5.1.2.
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Step Basis Source Citation

General Operating procedures will be developed for | TMI-2 SAR 5.1
the NUHOMS-12T system to ensure these
sequences are followed to: minimize the
amount of time required to complete the
subject operations; minimize personnel
exposure; and assure that all operations
required for DSC loading, closure, transfer,
and storage are performed safely.

General To comply with this policy (refers to as low | TMI-2 SAR 7.1.1
as reasonably achievable [ALARAY]), all
levels of line management are accountable
for radiological performance. The
responsibility for compliance with the
radiological protection requirements and
for minimizing personnel radiation
exposure begins at the worker level and
broadens as it progresses upward through
the line organization. Line managers are
responsible for taking all necessary actions
to ensure that requirements are
implemented and that performance is
monitored and corrected as necessary.
Radiological control technicians (RCTs)
assist line management by routinely
evaluating and monitoring all radiological
conditions. Also, RCTs oversee activities
to ensure that all reasonable precautions are
taken by personnel.

General Radiological monitoring and contamination | TMI-2 SAR 7.3.4
control at the ISFSI will be performed to
ensure that radiation exposure and release
limits contained in 10 CFR Part 20 will not
be exceeded. The ISFSI will be added to
the existing radiological control program
which monitors, as appropriate, radiation
levels, contamination levels, and airborne
radioactivity.
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Step Basis Source Citation

2.2 The lower explosive limit for hydrogen gas | TMI-2 SAR 8.2.8
is 5% by volume. The hydrogen
concentration inside each DSC must not
exceed 0.5% by volume. This TS limit
protects against potential explosive
conditions.

23 All waste produced by the TMI-2 ISFSI is TMI-2 SAR 6.0,
handled and disposed of in accordance with 6.4,
the existing procedures for handling waste. 6.5
INL has existing facilities to treat and
dispose both liquid and solid waste.

2.5 The surface dose rate of each HSM rear TMI-2 TS 322
access door shall not exceed 100 mrem/h
(gamma and neutron). If these rates are Procedure hazard
exceeded, the cause of the dose rates must analysis

be evaluated within 7 days and corrective
action must be taken to restore the dose
rates within limits within 30 days.

2.5 The surface dose rate of each HEPA filter TMI-2 TS 322
housing shall not exceed 1,200 mrem/h
(gamma and neutron). If these rates are Procedure hazard

exceeded, the cause of the dose rates must analysis
be evaluated within 7 days and corrective
action must be taken to restore the dose
rates within limits within 30 days. These
checks must be performed monthly during
the first year, quarterly during the second
through fifth years, and annually thereafter.

2.6 If the hydrogen concentration exceeds TMI-2 TS 323
0.5%, purge the DSC within 7 days until
the hydrogen concentration is within limits
AND replace the HEPA filters for the DSC
within 24 hours after the DSC purge
operation is complete. (TS 3.2.3) Purging is
completed per TPR-7069 “DSC Purging
and HEPA Filter Changeout.”
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Step Basis Source Citation

2.7 A leak check of the vent housing double TMI-2 TS 3.1.1
4.5 metallic seals on each DSC containing
Appendix A, | TMI-2 canisters must be performed within
Appendix C, | 7 days after insertion into the HSM and

1 every 5 years during storage. The leak rate
1.2.1 of the vent housing seals shall not exceed
1.5.2 1 x 107 standard cc/sec. If the leak rate of
1.5.4 the metallic C-seal exceeds 1 x 107

1.5.5.1 standard cc/sec, then a contamination
1.5.5.2 survey at the affected DSC-vent housing
1.5.5.3.1 interface must be performed within
1.5.5.3.2 24 hours AND the metallic C-seals must be
reseated or replaced AND a leak check
performed within seven days.

IF the vent housing seal leak rate is not
restored within 7 days,

THEN perform contamination surveys at
the affected DSC-vent housing interface
monthly AND submit report to NRC
describing the condition, analysis, and
corrective actions being taken within

90 days.

IF the metallic seals are replaced with
double elastomeric seals,

THEN submit a report to the NRC
describing the condition, analysis, and
actions being taken within 90 days
AND perform a leak check of the
elastomeric seals every year

AND replace the elastomeric seals after
five years in service.

2.9 Personnel must follow the applicable Procedure hazard
hazard mitigations detailed in Appendix D, | analysis
Procedure Hazard Analysis.

3.1.3 Personnel who operate or supervise the TMI-2 TS 532
operation of equipment identified as
important to safety must be trained and
certified under the NRC approved training
program.

Appendix E






Idaho Cleanup Project

412.09 (06/03/2009 — Rev. 11)

PERIODIC HSM MONITORING, DSC SAMPLING, AND g:“fitslgzr,,;, g’ R-7066
FILTER HOUSING LEAK TESTS '
Page: 30 of 31
Step Basis Source Citation
3.14 Security must be notified of pending Procedure hazard
entrance into INTEC-1774, which is a analysis
secured facility.
3.1.5 Consistent with the DOE-ID’s overall TMI-2 SAR 7.1.3
commitment to keep occupational radiation
exposures ALARA, specific plans and
procedures will be followed by ISFSI
operations personnel to ensure that
ALARA goals are achieved consistent with
the intent of Regulatory Guides 8.8 (7.4)
and 8.10 (7.5) and the requirements of 10
CFR Part 20.
ICP Radiation Work Permit, must be Procedure hazard
completed and on hand or readily available | analysis
and must designate the appropriate anti-c
clothing that must be worn during the
operation.
322 QA must verify proper specifications and QA requirement
inspections of all quality related equipment.
4.1 The surface dose rate of each HSM rear TMI-2 TS 322
Appendix A access door shall not exceed 100 mrem/h
(gamma and neutron). If these rates are
exceeded, the cause of the dose rates must
be evaluated within 7 days and corrective
action must be taken to restore the dose
rates within limits within 30 days.
4.2 Whenever anti-seize lubricant is applied or | Exposure
4.7.1 equipment lubricated with anti-seize is Assessment
Appendix B handled, protective eyeglasses with side 1278.00
1.1.3 shields and leather or rubber gloves must
1.1.4 be worn. Procedure hazard
1.2.3 analysis
1.2.4
1.7.8
4.2.1 The maintenance program involves TMI-2 SAR 4.3.11
422 inspection of the vent access doors to

ensure they remain operational and no
blockage occurs in the vent areas.
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Step Basis Source Citation
432 The surface dose rate of each HEPA filter TMI-2 TS 322
housing shall not exceed 1,200 mrem/h
(gamma and neutron). If these rates are
exceeded, the cause of the dose rates must
be evaluated within 7 days and corrective
action must be taken to restore the dose
rates within limits within 30 days. These
checks must be performed monthly during
the first year, quarterly during the second
through fifth years, and annually thereafter.
432 Perform a radiation survey at the vent of TMI-2 TS 322
Appendix A each DSC.
Frequency:
Monthly during first year
Quarterly during second through fifth years
Annually thereafter.
NOTE: Frequency shall be determined by
the number of years after DSC
insertion into HSM or the most
recent entry into Condition A.
434 Results of contamination survey are used TMI-2 TS 5.5.3
435 for the annual REMP report required by
o TS 5.5.3c.
NOTE 1
Appendix A
Appendix B, The torque value for the aluminum sample Drawing 623548
1.2.4 covers is 13 + 5 - 0 ft « Ib per Drawing
623548. 15 ft « 1b provides a single value at
which to torque that is within this range.
Appendix B, | Verifying the low flow alarm after the EDF-4771 Section 4
1.6.3 sample is a recommendation of EDF-4771
1.7.6
Appendix B, | A sample time of 10 minutes is required to | EDF-4771 Section 4
1.6.5 empty the void spaces of all oxygen and to
obtain a representative sample.
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		1. INTRODUCTION

		1.1 Purpose

		1.2 Scope and Applicability



		2. PRECAUTIONS AND LIMITATIONS

		2.1 The work described in this procedure will be performed in areas subject to radiological controls.

		2.2 The lower explosive limit (LEL) for hydrogen is 5.0% by volume. (50,000 ppm)

		2.3 Disposal of waste must be performed per MCP-1390, “Waste Generator Services Waste Management.”

		2.4 The iTX gas analyzer must only be operated in ambient temperatures of 32 ºF to 104 ºF.

		2.5 The surface dose rate of each HSM rear access door must not exceed 100 mrem/h (gamma and neutron); and the surface dose rate of each HEPA filter housing must not exceed 1,200 mrem/h (gamma and neutron). If these rates are exceeded, the cause of th...

		2.6 If the hydrogen concentration exceeds 0.5%, the DSC must be purged within 7 days until the hydrogen concentration is within limits. The HEPA filters for the DSC must be replaced within 24 hours after the DSC purge operation is complete.  (TMI-2 TS...

		2.7 A leak check of the purge and vent filter housing double metallic seals on each DSC containing TMI-2 canisters must be performed within 7 days after insertion into the HSM and every 5 years during storage. (TMI-2 TS 3.1.1)

		2.7.1 The leak rate of the purge and/or vent filter housing seals must not exceed 1 ( 10-2 standard cc/sec. (TMI-2 TS 3.1.1)

		2.7.2 If the leak rate of the metallic C-seal exceeds 1 ( 10-2 standard cc/sec, then a contamination survey at the affected DSC  filter housing interface must be performed within 24 hours AND the metallic C-seals must be reseated or replaced within 7 ...

		2.7.3 If the filter housing seal leak rate is not restored within 7 days during storage operation, then contamination surveys must be performed at the affected DSC filter housing interfaces monthly AND a report must be submitted to the NRC within 90 d...

		2.7.4 If the purge and/or vent filter housing double metallic seals are replaced with double elastomeric seals during storage operations, then a report must be submitted to the NRC within 90 days describing the condition, analysis, and corrective acti...



		2.8 If any TS limit is exceeded, the HSM must be placed in a safe configuration and the TMI-2 ISFSI Manager/alternate or TMI-2 FSO/alternate notified before proceeding.

		2.9 Personnel must follow the applicable hazard mitigations detailed in Appendix D, Procedure Hazard Analysis.



		3. PREREQUISITES

		3.1 Planning and Coordination

		3.1.1 TL: Ensure the following personnel are available, as a minimum:

		3.1.2 TL: Conduct a prejob briefing in accordance with MCP-3003, “Performing Pre-Job Briefings and Documenting Feedback.”

		3.1.3 TL: Verify (single sign-off) qualifications of all personnel that will operate or supervise the operation of equipment identified as important to safety during this procedure. (TMI-2 TS 5.3.2)

		3.1.4 TL: Notify security of pending entrance into INTEC-1774.

		3.1.5 TL: Ensure an ICP Radiation Work Permit (RWP) is in place.

		3.1.6 TL: IF hydrogen sampling, THEN ensure Form INTEC-9142, “TMI-2 ISFSI Hydrogen Sample Analysis,” (issued by TMI-2 ISFSI engineering support) is attached to procedure.



		3.2 Special Tools, Equipment, Parts, and Supplies

		3.2.1 TL: Ensure the following equipment and tools are available, are positioned, and record equipment ID and calibration information.

		3.2.2 QA: IF performing hydrogen sampling or filter housing leak tests, THEN verify that the equipment and tools listed in Step 3.2.1 are as follows:



		3.3 Approvals and Notifications

		3.3.1 TL: Verify (single sign-off) that all prerequisites have been satisfied, and approval is given for work to commence.



		3.4 Training

		3.4.1 Ensure the training requirements in Appendix D are met.





		4. INSTRUCTIONS

		4.1 RCT: Perform gamma and neutron radiation survey at the surface of the rear access door. (TMI-2 TS 3.2.2)

		4.1.1 RCT or OPS: Document radiation survey results for the rear access door on Appendix A.

		4.1.2 RCT: Establish radiological control boundaries as appropriate.



		4.2 While wearing protective eyeglasses with side shields and leather or rubber gloves, open HSM rear access door as the RCT monitors for increase in radiation fields.

		4.2.1 Inspect rear door to ensure it remains operational and the vent holes in rear door are free of blockage.

		4.2.2 TL: IF the rear door needs maintenance attention, THEN ensure the problem and the need to initiate a work request is documented in the Facility Log.



		4.3 Perform radiation monitoring and contamination surveys.

		4.3.1 OPS or RCT: Remove the purge and vent filter housing dust covers.

		4.3.2 RCT: Perform gamma and neutron radiation surveys at the surface near the center of the purge and vent filter housings. (TMI-2 TS 3.2.2)

		4.3.2.1 OPS or RCT: Document radiation survey results of the vent and purge filter housings on Appendix A.



		4.3.3 RCT: Perform gamma radiation survey around general area of the purge and vent filter housings.

		4.3.3.1 OPS or RCT: Document the highest gamma readings on Appendix A including the location of the reading.



		4.3.4 RCT: Perform contamination survey at the surface of the purge and vent filter housings.

		4.3.5 RCT: Perform contamination survey at the HSM drain.



		4.4 IF hydrogen sampling is to be performed at this time, THEN perform sampling per Appendix B, DSC Hydrogen Concentration Sampling.

		4.5 IF leak test is to be performed at this time, THEN perform the leak test per Appendix C, Filter Housing Leak Test.

		4.6 OPS or RCT: Replace the purge and vent filter housing dust covers.

		4.7 Close and lock the HSM rear access door.

		4.7.1 IF the rear access door bolts need anti-seize lubrication, THEN while wearing protective eyeglasses with side shields and leather or rubber gloves, apply lubricant to the bolts.



		4.8 Ensure that the HSM drain is free of visible obstructions.

		4.9 TL: Ensure HSM rear access door is locked.

		4.10 Perform procedure closeout.

		4.10.1 TL: Request all personnel signing or initialing steps in this procedure to complete the information in the table below:

		4.10.2 TL: Perform a postjob review as directed by MCP-3003.

		4.10.3 TL: Verify (single sign-off) that all procedure steps have been completed, initialed or initialed and signed as appropriate.





		5. RECORDS

		6. REFERENCES

		7. APPENDIXES

		1. Perform DSC Hydrogen Concentration Sampling.

		1.1 Install vent  port sample cover as follows:

		1.1.1 Do NOT use any lubricant on rubber O-rings.

		1.1.2 Ensure rubber O-rings are in good condition and are installed into the sample cover seal grooves.

		1.1.3 IF the four sample cover bolts require anti-seize lubricant, THEN while wearing protective eyeglasses with side shields and leather or rubber gloves, apply anti-seize lubricant to the four sample cover bolts.

		1.1.4 While wearing protective eyeglasses with side shields and leather or rubber gloves, install the vent port sample cover with the four  sample cover bolts using a criss-cross pattern.

		1.1.4.1 Torque the sample cover bolts to 160 in. • lb in three increments (snug, 80 in. • lb, and 160 in. • lb).

		1.1.4.2 QA: Verify sample cover bolts are torqued to 160 in. • lb.





		1.2 Install purge  port sample cover as follows:

		1.2.1 Do NOT use any lubricant on rubber O-rings.

		1.2.2 Ensure rubber O-rings are in good condition and are installed into the sample cover seal grooves.

		1.2.3 IF the four sample cover bolts require anti-seize lubricant, THEN while wearing protective eyeglasses with side shields and leather or rubber gloves, apply anti-seize lubricant to the four sample cover bolts.

		1.2.4 While wearing protective eyeglasses with side shields and leather or rubber gloves, install the purge port sample cover with the four  sample cover bolts using a criss-cross pattern.

		1.2.4.1 Torque the sample cover bolts to 160 in. • lb in three increments (snug, 80 in. • lb, and 160 in. • lb).

		1.2.4.2 QA: Verify sample cover bolts are torqued to 160 in. • lb.





		1.3 IF the iTX analyzer has NOT been started, THEN start the iTX analyzer by pressing and holding the “On” button until it beeps.

		1.4 Set the iTX analyzer to the zero mode and zero the instrument.

		1.5 Perform a bump test, to test the LEL sensor to hydrogen gas as follows:

		1.5.1 IF a post-sample hydrogen bump test has been completed for the previous sample on the same day, THEN perform the following:

		1.5.1.1 Record temperature and hydrogen concentration of Post Sample bump test in line 2 of Form INTEC-9142.

		1.5.1.2 GO TO Step 1.5.11 to perform verification WITHOUT RETURNING TO this step.



		1.5.2 IF NOT already attached, THEN attach regulator to the hydrogen gas cylinder.

		1.5.3 Attach iTX to bump test tubing.

		1.5.4 Open regulator.

		1.5.5 Check that the sensors are responding to the calibration gas.

		1.5.6 Set iTX mode to PPM.

		1.5.7 Monitor the iTX reading until the reading shows no increasing trend for approximately one minute.

		1.5.8 Record iTX temperature and hydrogen concentration of Pre Sample bump test in line 2 of Form INTEC-9142.

		1.5.9 Close regulator.

		1.5.10 Remove iTX from bump test cylinder.

		1.5.11 TL: Verify (single sign-off) on line 2 of Form INTEC-9142 that the iTX bump-test result is within the acceptable range identified on the form.

		1.5.11.1 IF the iTX bump test is NOT within acceptable range, THEN repeat bump test as directed by the TL.

		1.5.11.2 IF the repeat bump test is NOT within acceptable range, THEN return the iTX to the calibration lab for calibration and re-sample the DSC following satisfactory iTX calibration.





		1.6 Obtain first hydrogen sample as follows:

		1.6.1 Set the iTX analyzer to peaks mode and clear the peaks.

		1.6.2 Connect iTX analyzer to the pump and sample tubing, including the water stop.

		1.6.3 Check that low flow alarm responds.

		1.6.4 Connect sample tubing to the sample fitting (center) on the vent port sample cover as shown in Figure 1, iTX Analyzer Connection to Sample Cover.

		1.6.5 Allow a minimum of 10 minutes for the sample lines and void spaces to purge.

		1.6.5.1 Monitor iTX analyzer during sampling.

		1.6.5.1.1 IF sample temperature is greater than 104 º F or less than 32 º F, OR oxygen is below 10%, OR low flow alarms, THEN notify the TL and proceed as directed.

		1.6.5.1.2 IF any of the above alarms or abnormal conditions occurred, THEN list them in the space below.





		1.6.6 After sampling is complete, record iTX instrument readings for hydrogen concentration, percent oxygen, and temperature of sample gas, on line 3 of Form INTEC-9142.



		1.7 Obtain a second sample as follows:

		1.7.1 Separate the iTX analyzer from the pump to interrupt sample flow.

		1.7.2 Allow the iTX ppm (LEL) sensor to clear in fresh air.

		1.7.3 Reconnect iTX analyzer to the pump and allow a minimum of three minutes for sample.

		1.7.3.1 Monitor iTX analyzer during sampling.

		1.7.3.1.1 IF sample temperature is greater than 104 ºF or less than 32 ºF, OR oxygen is below 10%, OR low flow alarms, THEN notify the TL and proceed as directed.

		1.7.3.1.2 IF any of the above alarms or abnormal conditions occurred, THEN list them in the space below.





		1.7.4 After the sample is complete, record the second sample results for hydrogen concentration, percent oxygen, and temperature of sample gas on line 4 of Form INTEC-9142.

		1.7.5 Remove the sample tubing from the vent port sample cover.

		1.7.6 Check that low flow alarm responds.

		1.7.7 Disconnect the iTX analyzer from the pump.

		1.7.7.1 RCT: Survey iTX equipment as it is removed from the vent port sample cover.



		1.7.8 While wearing protective eyeglasses with side shields and leather or rubber gloves, remove the vent and purge port sample covers.

		1.7.8.1 RCT: Survey equipment as it is removed.





		1.8 Perform a post-sample Hydrogen bump test.

		1.8.1 IF NOT already attached,  THEN attach regulator to the hydrogen gas cylinder.

		1.8.2 Attach iTX to bump test tubing.

		1.8.3 Open regulator.

		1.8.4 Check that the sensors are responding to the calibration gas.

		1.8.5 Set iTX mode to PPM.

		1.8.6 Monitor the iTX reading until the reading shows no increasing trend for approximately one minute.

		1.8.7 Record iTX temperature and hydrogen concentration in line 5 of Form INTEC-9142.

		1.8.8 Close regulator.

		1.8.9 Remove iTX from bump test cylinder.

		1.8.10 TL: Verify (single sign-off) on line 5 of Form INTEC-9142 that the iTX bump-test result is within the acceptable range identified on the form.

		1.8.10.1 IF the iTX bump test is NOT within acceptable range, THEN repeat bump test as directed by the TL.

		1.8.10.2 IF the repeat bump test is NOT within acceptable range, THEN return the iTX to the calibration laboratory for calibration and re-sample the DSC following satisfactory iTX calibration.



		1.8.11 IF this is the last sample for this sample period, THEN turn off iTX analyzer.



		1.9 TL: IF directed by TMI-2 ISFSI Engineering Support, THEN repeat sample using a clean copy of the procedure Appendix B.

		1.10 TMI-2 ISFSI Manager: Verify (single sign-off), from Form INTEC-9142, hydrogen concentration is less than 0.5% by volume (5,000 ppm). (TMI-2 TS 3.2.3)

		1.11 GO TO Section 4.5, and continue with procedure, WITHOUT RETURNING TO this step.



		1. QA (Level II or III Leak Test Inspector): Perform purge and vent filter housing leak tests as follows: (TMI-2 TS 3.1.1)

		1.1 QA (Level II or III Leak Test Inspector): Remove thread protector and connect the leak test equipment to the test port between the seals of the filter housing using a standard 1/4 inch VCO to 1/8 inch NPT connector (facility supplied), as the RCT ...

		1.2 QA (Level II or III Leak Test Inspector): Perform purge or vent filter housing leak test.

		1.2.1 GO TO TPR-6304, “Small Volume Pressure Change Leak Test,” and perform purge or vent filter housing leak test (Appendix A), after completing Sections 1 through 4 of the procedure, THEN RETURN TO Step 1.2.2. (TMI-2 TS 3.1.1)

		1.2.2 Record leak test results obtained from TPR-6304.



		1.3 QA (Level II or III Leak Test Inspector): Disconnect the leak test equipment from the test port on the filter housing and install thread protector as the RCT monitors for changes in radiological conditions.

		1.4 RCT: Survey the filter housing and leak test equipment including the in-line HEPA filter.

		1.5 TL: IF leak test rate is greater than 1 × 10-2 standard cc/sec, THEN perform the following:

		1.5.1 TL: Notify TMI-2 ISFSI manager or alternate.

		1.5.2 RCT: Perform contamination survey at the purge and vent filter housing interface with the DSC. (TMI-2 TS 3.1.1 A.1 and B.1)

		1.5.2.1 RCT: Document contamination survey results on TPR-7066, Appendix A.



		1.5.3 Reseat the filter housing bolts and retest as follows:

		1.5.3.1 QA: Verify the final torque value falls within the middle third of the torque wrench range.

		1.5.3.2 OPS: IF the purge filter housing bolts require re-seating, THEN torque the purge filter housing bolts to 85 foot pounds using a criss-cross pattern.

		1.5.3.3 OPS: IF the vent filter housing bolts require re-seating, THEN torque the vent filter housing bolts to 85 foot pounds using a criss-cross pattern.

		1.5.3.4 QA: Verify purge and/or vent filter housing bolts are torqued to 85 foot pounds.



		1.5.4 QA (Level II or III Leak Test Inspector): Perform second purge and vent filter housing leak tests as follows: (TMI-2 TMI-TS 3.1.1)

		1.5.4.1 Remove thread protector and connect the leak test equipment to the test port between the seals of the filter housing using a standard 1/4 inch VCO to 1/8 inch NPT connector (facility supplied), as the RCT monitors for changes in radiological c...

		1.5.4.2 Perform second purge or vent filter housing leak test as follows:

		1.5.4.2.1 GO TO TPR-6304, and perform the second purge or vent filter housing leak test (Appendix A), after completing Sections 1 through 4 of the procedure, THEN RETURN TO Step 1.5.4.2.2. (TMI-2 TS 3.1.1)

		1.5.4.2.2 Record second leak test results obtained from TPR-6304.



		1.5.4.3 Disconnect the leak test equipment from the test port on the filter housing and install thread protector as the RCT monitors for changes in radiological conditions.

		1.5.4.4 RCT: Survey the filter housing and leak test equipment including the in-line HEPA filter.



		1.5.5 TL: IF leak test rate is greater than 1 × 10-2 standard cc/sec after reseating housing, THEN remind ISFSI manager of the following:

		1.5.5.1 IF the leak test fails after reseating bolts, THEN replace the seals per TPR-7068 and repeat leak test procedure within seven days.  (TMI-2 TS 3.1.1)

		1.5.5.2 IF leak rate is NOT restored within seven days, THEN initiate monthly contamination surveys at the DSC-vent housing interface AND submit a 90 day report to the NRC. (TMI-2 TS 3.1.1)

		1.5.5.3 IF the metallic c-seals were replaced with elastomeric seals, THEN remind ISFSI facility manager of the following:

		1.5.5.3.1 IF the metallic C-seals were replaced with elastomeric seals, THEN submit report to the NRC within 90 days describing the condition, analysis, and actions being taken. (TMI-2 TS 3.1.1)

		1.5.5.3.2 IF the metallic C-seals were replaced with elastomeric seals, THEN schedule annual leak tests for the affected DSC. (TMI-2 TS 3.1.1)







		1.6 GO TO Section 4.6 to replace purge and vent filter housing dust covers, WITHOUT RETURNING TO this step.
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6. Summary: ' '
This Engineering Desing File (EDF) documents the 2010 concrete field inspection and evaluation for the Three Mile
Island Unit 2 (TMI-2) Independent Spent Fuel Storage Installation (ISFSI) at the Idaho Nuclear Technology and
Engineering Complex (INTEC) Facility CPP-1774.
The 30 concrete Horizontal Storage Module (HSM)s and base mat were inspected from August 24 thrbugh
September 1, 2010 as recommended in EDF-8903, TMI-2 HSM 2008 Evaluation Report - ACI 349.3R7, Revision 0.
During the inspection notable active cracking and efflorescence growth was observed in new and exiting locations in
23 of the 30 HSMs and the base mat since the 2008 inspection and evaluation.
In 2009 polyurethane foam was placed in the roof bolt hole voids as a measure to stop active cracking. No
measurements were takenof the existing cracks in 2009 to identify any increased cracking or efflorescence growth
caused during the 2008 winter. Therefore, validation of the effectiveness of the installation of the polyurethane foam
cannot be made until after the 2011 annual HSM and base mat concrete inspection and evaluation and crack gage
readings has been completed. Installation of the nut and plate flashing should not occur until after verification of the
effectiveness of the polyurethane foam has been completed.
The annual HSM and base mat concrete inspection and evaluation need to be completed in 2011 and continue to be
completed annually thereafter to verify measures to stop cracking and efflorescence growth are affective. Cracking
and deterioration of the HSMs and base mat concrete will continue until the existing cracks are sealed.
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Purpose

The purpose of this Engineering Design File (EDF) is to provide documentation of the continued inspection and evaluation of the Three
Mile Island Unit 2 (TMI-2) Independent Spent Fuel Storage Installation (ISFSI) Horizontal Storage Module (HSM) and base mat
concrete. This inspection was completed September 1, 2010. The evaluation is completed with the approval of this EDF.

This inspection and evaluation of the TMI-2 HSM and base mat concrete is a continuing activity based upon recommendation No. 3 of
EDF-8903, TMI-2 HSM 2008 Evaluation Report — ACI 349.3R7 [1]. Recommendation No. 1 of EDF-8903 was to contract a firm with
professional, trained, and experienced personnel in testing and analyzing concrete structures to perform a site investigation and
laboratory studies of HSM and base mat concrete. Wiss, Janney, Elstner (WJE), Northbrook, lllinois, was contracted to perform this
recommended inspection and evaluation and this work was completed July 31, 2009. The work of WJE is documented in EDF-9516,
TMI-2 ISFSI Concrete Evaluation of Horizontal Storage Module (HSM) and Base Mat [2] and RFP No. 00713089, TMI 2 HSM and Pad
CPP-1774 Inspection [3].

One of the recommendations made by WJE was to seal and eliminate the bolt hole voids in the roof slab of the HSM. This work was
partially completed in October 2009 and is documented in EDF-9565, TMI-2 ISFSI Horizontal Storage Module (HSM) Roof Slab Bolt
Holes Filled with Polyurethane Foam [4].

Assumptions

EDF-8903 establishes the “cracked” base line physical condition of the HSM concrete for each HSM 01 through 30 and the concrete
base mat. As stated in EDF-8903 “In 2008 the facility management of TMI-2 ISFSI determined it was necessary to perform a
comprehensive visual inspection to establish a baseline of the current condition of the HSMs. Management and engineering of TMI-2
did not consider the 2000 and 2007 surveys comprehensive enough to establish a sound baseline.” This base line represents the
cracked and efflorescence condition of the HSMs and base mat in 2008 and is documented in EDF-8903, Section 3.0, Present
Condition of Structures, and Appendix A.

EDF-9516 establishes maintenance activities necessary to assure the HSM and base mat concrete are maintained in a condition equal
to or better than the base line described in EDF-8903.

Crack severity (crack width) is based upon Concrete Repair Manual, Third Edition, Volume 1, published jointly by; American Concrete
Institute (ACI) and International Concrete Repair Institute (ICRI), Diagnosis of Deterioration in Concrete Structures, Table 1: Examples
of Classification of Defects, Cracks in reinforced concrete due to overloading [5]. Two deviations are made to Table 1. First, the
damage rating 1 (very slight) value per Table 1, less than 0.004 inch (0.1 mm), is adjusted to 0.005 inch (0.12 mm) for the crack
severity width for convenience of crack measurement during inspection because 0.005 inch is the smallest width reading on the crack
comparator used for this inspection. Secondly, damage rating 4 (severe) width upper value is 0.118 inch (3 mm) and the lower value
width of damage rating 5 (very severe) is greater than 0.197 inch (5 mm) skipping the widths between 0.118 inch and 0.197 inch. The
lower crack severity rating 5 (severe) will be adjusted to greater than 0.118 inch rather than 0.197 inch thereby including the crack
widths between 0.118 inch and 0.197 inch. Additionally, two categories of crack dispersion through out the roof slab will be added to
the Crack Severity Rating table; Crack dispersion across roof top surface and crack spread through out roof vertical side faces. These
two categories are added to the crack width providing more comprehensive significance to the crack severity rating. With this severity
rating a roof corner with smaller crack widths may be raised in severity rating because of the extent of the crack dispersion. Spalling is
not required for a severity rating but is an additional indicator of concrete deterioration. American Concrete Association (ACI) Code
Requirements for Nuclear Safety Related Concrete Structures, ACI 349 is the design code for the HSMs and is used in EDF-8903 to
evaluated concrete degradation. ACI 349 has three criteria designators to evaluate concrete degradation: first-tier evaluation, second-
tier evaluation, and exceed second-tier criteria. This ACI criterion is included in the Crack Severity Rating. A crack severity rating
includes all categories of the table below the severity rating.

The inspection is a field exercise to visually observe the existing physical condition of the HSM and base mat concrete, measure
existing cracking and efflorescence, and document proof of condition with photographs.

The work completed by WJE in 2009 is considered to be the 2009 annual inspection of the TMI-2 HSMs and base mat concrete. This
inspection did not document the cracking condition of each HSM. The inspections performed in the 2008 and 2010 did document the
cracking condition of each HSM. Therefore the comparison for the evaluation will be between the inspection information collected in
2008 and 2010.

The 2010 inspection is documented in the photos contained in Appendix A, Part |, Il, and Il (electronic file) and Appendix B, of this
EDF. These photos are used to evaluate the activity of cracking, efflorescence growth, and effectiveness of the installed polyurethane
foam.

The evaluation is the comparison of crack and efflorescence changes between the 2008 and 2010 inspection photos contained in
Appendix A of each EDF and assignment of the crack severity designation.

The placement of polyurethane foam in the bolt hole voids penetrating the roof slab recommended by WJE was completed in October
2009. The placement of this foam is to prevent water from being contained and freezing in the cold weather and causing the concrete
to crack. Itis assumed that the placement of this polyurethane has prevented water from being contained and freezing in the bolt hole
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voids therefore precluding new cracks from developing and existing cracks from growing. Since there was not a detailed inspection
performed in 2009 the increased cracking noted in 2010 is presumed to have occurred in the cold weather between 2008 fall and 2009
winter/ spring. This presumption will not be verified until the inspection and evaluation of 2011 is complete. Inactive degradation can
be determined by the quantitative comparison of the current observed condition with that of prior inspections. Therefore, the evaluation
in 2011 will compare the cracking measured in 2011 to that measured in 2010 to determine whether the polyurethane foam has
stopped the concrete degradation caused by freezing water in the bolt hole voids. Sealing of these bolt hole voids will not be complete
until the recommended nut and plate flashing has been installed.

Calculation Inputs
There are no calculations for this engineering analysis.
The following data will be used for the engineering analysis.

Document Review

e EDF-8903, TMI-2 HSM 2008 Evaluation Report — ACI 349.3R7, [R0O], 27 August, 2008

e EDF-9516, TMI-2 ISFSI Concrete Evaluation of Horizontal Storage Module (HSM) and Base Mat, [R0O], 06 April, 2010

e EDF-9565, TMI-2 ISFSI Horizontal Storage Module (HSM) Roof Slab Bolt Holes Filled with Polyurethane Foam, [R0], 12 May,
2010

e Wiss, Janney, Elstner Associates, Inc., Three Mile Island Facility CPP-1774 Structural Inspection of Horizontal Storage Modules
and Pad, WJE Northbrook, lllinois, 2009 [EDMS Document No., WJE NO.2008.1917], 31 July 2009

Field Investigation

The HSM and base mat concrete inspection, crack measurement, and photography were performed August 24 through September 1,
2010 and it was performed by the same personnel that completed the 2008 inspection.

Visual Inspection

The visual inspection of photographs, crack comparison, and crack severity designation between the 2008 and 2010 inspection
documentation was made by the same personnel that performed the field investigations.

Crack Severity Designation

The crack severity rating is based upon the four severity category (Crack width, Crack dispersion across roof top surface, Crack spread
through out roof vertical side faces, and ACI 349 Evaluation Criteria) criteria listed below each severity rating in Table 1.

Table 1
Crack Severity Rating

Severity 1 (very slight) 2 (slight) 3 (moderate) 4 (severe)
Crack < 0.005 inch 0.005 inch (0.12 | 0.012 inch (0.3 0.039 inch (1 >0.118 inch (3
width (0.12 mm) mm) - 0.012 inch | mm) - 0.039 inch | mm) - 0.118 inch | mm) (adjusted)
(adjusted) (0.3 mm) (1 mm) (3 mm)

Crack Mainly around Extending Wide spread Through out roof | Through out roof
dispersion | bolt hole beyond bolt hole | over roof top corner top corner top
across surface to side surface to both surface to both
roof top face edges side faces side faces
surface
Crack Not on corner Not on corner Some extending | Through out Through out
spread side faces side faces across roof corner side corner side faces
through surface faces from top from top roof
out roof continuing roof surface to surface to
vertical through corner bottom with bottom with
side faces side faces spalling spalling
ACI 349 First-Tier: passive cracks, <0.015 in (0.4 mm) | Second- Exceeds second-tier criteria: active
Evaluation | maximum, spalling <3/8 inch deep and 4 inch T'aesr;ive cracking, cracking damage can
Criteria any dimension Zacks’ continue or intensify

<0.04 in

(1mm)

maximum,

spalling
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This crack severity rating does not relate or correspond to the safety function of structures, systems, or components or items related to
safety. This crack severity rating defines the extent of cracking damage which influences the rate of deterioration of the concrete and
the magnitude and type of repair needed to restore the concrete to a non damaged condition.

Computer Hardware and Software
No computer hardware or software was used for the analysis.

Summary and Conclusions

Summary

The annual HSM and base mat concrete inspection was performed August 24 through September 1, 2010. There are a number of
notable changes in HSM conditions from 2008 to 2010. There are not as notable changes in the Base Mat from 2008 to 2010. A
description of the notable changes in the condition of each HSM and base mat follows.

HSM 01
e North East Corner; bottom of the roof slab has notable increase in efflorescence growth in exiting cracks, indicating water
is migrating through the cracking in the roof slab. Crack severity in this corner is rated 3 — moderate. (Appendix A, Part I,
Photos HSM 01 through 10, page 17)

¢ North West Corner; cracking in existing cracks in the top of the roof slab has increased in width 0.060 inch in 2008 to
0.075 inch in 2010. This indicates active cracking continues. Cracking in existing cracks in the bottom of the roof slab
has also increased in width 0.050 inch in 2008 to 0.055 inch in 2010 and 0.030 inch 2008 to 0.035 inch in 2010. This
indicates active cracking continues through the slab thickness. A crack gage has been attached to the roof top and roof
face at this corner. Crack severity in this corner is rated 5 — very severe. (Appendix A, Part |, Photos HSM 01 through 10,
page 22 & 36)

HSM 02
e South West Corner; top corner of the base has notable increase in efflorescence growth in existing cracks, indicating
water is migrating through the crack. Crack severity in this corner is rated 2 — slight. (Appendix A, Part |, Photos HSM 01
through 10, page 46)

e North West Corner; cracking in existing cracks in the top of the roof slab has increased in width 0.060 inch in 2008 to
0.075 inch in 2010. This indicates active cracking continues. Cracking in existing cracks through the face of the roof slab
from top of slab to bottom have visually increased in width and separation since 2008. Cracking in existing cracks in the
bottom of the roof slab have increased in width 0.013 inch in 2008 to 0.035 inch in 2010. A crack gage has been attached
to the roof top at this corner. Crack severity in this corner is rated 5 — very severe. (Appendix A, Part I, Photos HSM 01
through 10, page 56, 58 & 62)

HSM 03
e South East Corner; bottom corner of the roof slab has notable bug hole openings indicating the concrete surface
continues to deteriorate. Crack severity in this corner is rated 3 — moderate. (Appendix A, Part |, Photos HSM 01 through
10, page 75)

e North East Corner; cracking in existing cracks through the face of the roof slab from top of slab to bottom have visually
increased in width and separation with some spalling since 2008. This indicates active cracking continues. Roof slab has
notable increase in efflorescence growth in existing cracks, indicating water is migrating through the crack. A crack gage
has been attached to the roof top and roof face at this corner. Crack severity in this corner is rated 5 — very severe.
(Appendix A, Part |, Photos HSM 01 through 10, page 85, 90 & 93)

HSM 04
e South East Corner; top corner of the base has notable spalling since 2008 indicating the concrete continues to
deteriorate. A crack gage has been attached to the roof face at this corner. The crack severity in this corner is rated 5 —
very severe. (Appendix A, Part |, Photos HSM 01 through 10, page 114)

¢ North East Corner; cracking in existing cracks in the top of the roof slab has increased notably since 2008. This indicates
active cracking continues. Roof slab has notable increase in efflorescence growth in existing cracks, indicating water is
migrating through the crack. A crack gage has been attached to the roof top at this corner. Crack severity in this corner is
rated 3 — moderate. (Appendix A, Part |, Photos HSM 01 through 10, page 123 & 127)

HSM 05
e North East Corner; cracking in existing cracks in the top of the roof and the face of the roof slab has increased notably
since 2008 including some spalling. This indicates active cracking continues. Crack severity in this corner is rated 5 —
very severe. (Appendix A, Part |, Photos HSM 01 through 10, page 154 & 161)
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e North West Corner; cracking in existing cracks through the face of the roof slab from top of slab to bottom have visually
increased in width and separation since 2008. Cracking has increased in width 0.060 inch in 2008 to 0.25 inch in 2010.
This indicates active cracking continues. A crack gage has been attached to the roof top and roof face at this corner.
Crack severity in this corner is rated 5 — very severe. (Appendix A, Part I, Photos HSM 01 through 10, page 168 & 175)

HSM 06
¢ North East Corner; cracking in existing cracks in the top of the roof and the face of the roof slab has increased notably
since 2008. Cracking has increased in width 0.050 inch in 2008 to 0.075 inch in 2010. This indicates active cracking
continues. Crack severity in this corner is rated 5 — very severe. (Appendix A, Part |, Photos HSM 01 through 10, page
194)

¢ North West Corner; a crack gage has been attached to the roof face at this corner. Crack severity in this corner is rated 3
— moderate. (Appendix A, Part I, Photos HSM 01 through 10, page 206)

HSM 07
e  South West Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is
migrating through the crack. Notable hole growth indicates the concrete surface continues to deteriorate. Crack severity
in this corner is rated 2 — slight. (Appendix A, Part |, Photos HSM 01 through 10, page 213)

e North East Corner; crack growth in top of the roof and face of the roof slab has increased notably. This indicates active
cracking continues. The crack severity in this corner is rated 4 — severe. (Appendix A, Part |, Photos HSM 01 through 10,
page 219 & 221)

HSM 08
No notable change in 2010.

HSM 09
e South East Corner; bottom of roof slab has notable increase in efflorescence growth in existing cracks, indicating water is
migrating through the roof slab. Top of base has notable increase in efflorescence growth in existing cracks, indicating
water is migrating through the base cracks. Crack severity in this corner is rated 3 — moderate, for the roof, and 2 — slight,
for the base. (Appendix A, Part |, Photos HSM 01 through 10, page 265 & 266)

e North East Corner; cracking in existing cracks in the top of the roof and the face of the roof slab has increased notably
since 2008. Cracking has increased in width 0.025 inch in 2008 to 0.035 inch in 2010 and 0.125 inch in 2008 to 0.375
inch in 2010. This indicates active cracking continues. A crack gage has been attached to the roof face at this corner.
Crack severity in this corner is rated 5 — very severe. (Appendix A, Part I, Photos HSM 01 through 10, page 276 & 277)

HSM 10
No notable change in 2010.

HSM 11
¢ North West Face; existing spalling at the bottom of the roof slab has increased indicating deterioration of concrete is
continuing. Crack severity in this area is rated 2 — slight. (Appendix A, Part I, Photos HSM 11 through 20, page 26)

HSM 12
North East Corner; existing cracking has notable loss of concrete (spalling) on roof face since 2008. This indicates active
cracking continues. Roof face has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the roof cracks. A crack gage has been attached to the base face in this corner. Crack severity in this corner is rated
4 — severe, for the roof, and 2 — slight, for the base face. (Appendix A, Part Il, Photos HSM 11 through 20, page 45, 46, 49 &
53)

HSM 13
No notable change in 2010.

HSM 14
North East Corner; cracking in existing cracks in bottom corner of the roof slab has increased in width 0.010 inch in 2008 to
0.035 inch in 2010. This indicates active cracking continues. Crack severity in this corner is rated 3 — moderate. (Appendix A,
Part Il, Photos HSM 11 through 20, page 102)

HSM 15
North East Corner; roof face has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the roof cracks. Crack severity in this corner is rated 2 — slight. (Appendix A, Part I, Photos HSM 11 through 20,
page 134)

HSM 16
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No notable change in 2010.

HSM 17
South West Corner; crack gage is attached to the top of the roof slab in this corner. Crack severity in this corner is rated 3 —
moderate. (Appendix A, Part I, Photos HSM 11 through 20, page 179)

North West Corner; crack gage is attached to the top of the roof slab in this corner. Crack severity in this corner is rated 3 —
moderate. (Appendix A, Part Il, Photos HSM 11 through 20, page 186)

HSM 18
South West Corner; tiger foam looks very good, good color, and good flexibility — no visible water - appears to have stopped
cracking. Crack severity in this corner is rated 1 — very slight. (Appendix A, Part Il, Photos HSM 11 through 20, page 196)

North East Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Crack severity in this corner is rated 2 — slight. (Appendix A, Part I, Photos HSM 11 through 20,
page 214)

HSM 19
North East Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Cracking in existing cracks in top corner of the base has increased in width 0.016 inch in 2008 to
0.025 inch in 2010. This indicates active cracking continues. Crack severity in this corner is rated 3 — moderate. (Appendix
A, Part I, Photos HSM 11 through 20, page 234 & 235)

North West Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Cracking in existing cracks in top corner of the base has increased in width 0.004 inch in 2008 to
0.020 inch in 2010 and 0.010 inch in 2008 to 0.060 in 2010. This indicates active cracking continues. A crack gage has been
attached to the base face at this corner. Crack severity in this corner is rated 5 — very severe. (Appendix A, Part I, Photos
HSM 11 through 20, page 244, 245, & 246)

HSM 20
North West Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Crack severity in this corner is rated 1 — very slight. (Appendix A, Part Il, Photos HSM 11 through
20, page 286 & 288)

HSM 21
North East Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Crack severity in this corner is rated 1 — very slight. (Appendix A, Part I, Photos HSM 21 through
30, page 30)

HSM 22
North East Corner; top of base has crack gage attached to the base face. Crack severity in this corner is rated 4 — severe.
(Appendix A, Part 1ll, Photos HSM 21 through 30, page 56)

North West Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Crack severity in this corner is rated 4 — severe. (Appendix A, Part Ill, Photos HSM 21 through 30,
page 58)

HSM 23
South East Corner; roof face has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the roof cracks. Crack severity in this corner is rated 2 — slight. (Appendix A, Part lll, Photos HSM 21 through 30,
page 72)

North East Corner; top of base has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Crack severity in this corner is rated 2 — slight. (Appendix A, Part 1ll, Photos HSM 21 through 30,
page 88)

North West Corner; top of roof has crack gage attached. Crack severity in this corner is rated 2 — slight. (Appendix A, Part lll,
Photos HSM 21 through 30, page 91)

HSM 24
North East Corner; a crack gage has been attached to the base face. Crack severity in this corner is rated 5 — very severe.
(Appendix A, Part lll, Photos HSM 21 through 30, page 115)

North West Corner; top of roof has crack gage attached. Crack severity in this corner is rated 2 — slight. (Appendix A, Part lll,
Photos HSM 21 through 30, page 128 &129)
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HSM 25
North West Corner; roof face has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the roof slab. Top of roof has crack gage attached. Crack severity in this corner is rated 3 — moderate. (Appendix A,
Part Ill, Photos HSM 21 through 30, page 157 & 159)

HSM 26
South East Corner; roof face has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the roof cracks. Cracking in existing cracks in roof slab face has increased in width 0.025 inch in 2008 to 0.035 inch in
2010 and 0.016 inch in 2008 to 0.025 in 2010. This indicates active cracking continues. Base face has notable increase in
efflorescence growth in existing cracks, indicating water is migrating through the base cracks. A crack gage has been
attached to the roof face at this corner. Crack severity in this corner is rated 4 — severe, for the roof, and 1 — very slight, for the
base face. (Appendix A, Part lll, Photos HSM 21 through 30, page 173, 174, 175 & 177)

North West Corner; base face has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the base cracks. Crack severity in this corner is rated 2 — slight. (Appendix A, Part Ill, Photos HSM 21 through 30,
page 196)

HSM 27
North West Corner; notable spalling on roof slab face indicating surface deterioration is continuing. Crack severity in this
corner is rated 3 — moderate. (Appendix A, Part lll, Photos HSM 21 through 30, page 234)

HSM 28
North East Corner; roof face has notable increase in efflorescence growth in existing cracks, indicating water is migrating
through the roof cracks. Base face has notable increase in efflorescence growth in existing cracks, indicating water is
migrating through the base cracks. A crack gage has been attached to the roof top at this corner. Crack severity in this corner
is rated 3 — moderate, for the roof, and 2 — slight, for the base face. (Appendix A, Part Ill, Photos HSM 21 through 30, page
257, 259 & 260)

HSM 29
North East Corner; top of base has notable increase in crack width and spalling. This indicates active cracking continues.
Crack gage has been attached to the base face at this corner. Crack severity in this corner is rated 5 — very severe.
(Appendix A, Part I, Photos HSM 21 through 30, page 292)

North West Corner; a crack gage has been attached to the roof face at this corner. Crack severity in this corner is rated 3 —
moderate. (Appendix A, Part lll, Photos HSM 21 through 30, page 300)

HSM 30
North East Corner; cracking in existing cracks in top of base has increased in width 0.060 inch in 2008 to 0.075 inch in 2010.
Spalling is also notable. This indicates active cracking continues. Crack severity in this corner is rated 5 — very severe.
(Appendix A, Part lll, Photos HSM 21 through 30, page 323 & 325)

Base Mat
Crack growth continues through out the base mat. This is an indication that cracking is active, water is being frozen in the
existing cracks continuing to force crack growth. Crack severity ranges from 1 very slight to 3 moderate. (Appendix B)

Since 2008 there has been notable active cracking continuing in 19 areas of the HSMs and efflorescence growth in 20 areas of the
HSMs, and the base mat has active cracking continuing. Notable active cracking and efflorescence growth affects 23 of the 30 HSMs.
A summary of notable changes is shown in Appendix C. The cracking severity is summarized in the Crack Severity Table in Appendix
D.

Only one of the WJE recommendations to mitigate the cracking and deterioration of the HSMs and base mat has been started. The
recommendation started is the installation of the polyurethane foam in the roof bolt hole voids. The nut and plate flashing covers have
been fabricated but have not been installed.

Beginning October 26, 2010 and ending November 2, 2010 twenty four (24) crack gages have been attached at discrete locations on
HSM 01, 02, 03, 04, 05, 06, 09, 12, 17, 19, 22, 23, 24, 25, 26, 28, and 29. Data from these gages will be collected in 2011 with the
annual HSM and base mat concrete inspection.

Conclusions

It is evident from the 2010 inspection and evaluation that active cracking and efflorescence growth has continued in 23 of the 30 HSMs
and the base mat concrete since the 2008 inspection.

There is no way to determine if the cracking and efflorescence growth noted in 2010 occurred during the winter of 2008 before the
polyurethane foam had been installed or after the installation of the polyurethane foam in 2009. To complete the validation of the
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effectiveness of the installation of the polyurethane foam the 2011 annual HSM and base mat concrete inspection and evaluation has to
be completed and compared to the 2010 inspection and evaluation. The crack gages installed in 2010 will also help in this evaluation.

Installation of the nut and plate flashing should not occur until after verification of the effectiveness of the polyurethane foam has been
completed.

The winter environment will continue to crack the HSM concrete until the existing cracks have been sealed to prevent moisture from
accumulating in the cracks and freezing.
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Appendixes

Appendix A — Inspection Photos 2010 HSM 01 through 30 (electronic files)
e Appendix A, Part |, Photos HSM 01 through 10
e Appendix A, Part Il, Photos HSM 11 through 20
e Appendix A, Part lll, Photos HSM 21 through 30

Note: Appendix A, Parts I, Il, and Il comprise approximately 1000 pages and can be view electronically but will not be
attached to this EDF. For access to the photo files contact the TMI-2 Facility Manager.

Appendix B — Base Mat Photos
Appendix C — Summary — Notable Changes Since 2008

Appendix D — Crack Severity Matrix
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Appendix A - Inspection Photos 2010 HSM 01 through 30
=  Appendix A, Part |, Photos HSM 01 through 10 ( electronic file)
=  Appendix A, Part Il, Photos HSM 11 through 20 (electronic file)
=  Appendix A, Part lll, Photos HSM 21 through 30 (electronic file)

Note: Appendix A, Parts |, Il, and Il comprise approximately 1000 pages and can be view electronically but will not
be attached to this EDF. For access to the photo files contact the TMI-2 Facility Manager.
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Appendix B — Base Mat Photos

Lo

Mineral coloration

North West Corner Base Mat — Photo 2 of 3
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Appendix B — Base Mat Photos (continued)

Mineral Coloration

North West Corner Base Mat — Photo 3 of 3
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Appendix C — Summary — Notable Changes Since 2008

Summary — Notable Changes Since 2008

South East Corner

South West Corner

North East Corner

North West Corner

HSM 01 Roof — increased Roof — increased
efflorescence cracking
HSM 02 Base top — increased Roof — increased
efflorescence cracking
HSM 03 Roof — increased Roof — increased
surface spalling cracking
HSM 04 Base — increased Roof — increased
surface spalling cracking &
efflorescence
HSM 05 Roof — increased Roof — increased
cracking cracking
HSM 06 Roof — increased
cracking
HSM 07 Base top — increased Roof — increased
efflorescence & spalling | cracking
HSM 08
HSM 09 Roof & Base — Roof — increased
increased efflorescence cracking
HSM 10
HSM 11 Roof — increased
surface spalling
HSM 12 Roof — increased
cracking &
efflorescence
HSM 13
HSM 14 Roof — increased
cracking
HSM 15 Roof — increased
efflorescence
HSM 16
HSM 17
HSM 18 Base top — increased
efflorescence
HSM 19 Base top — increased Base top — increased
cracking & cracking &
efflorescence efflorescence
HSM 20 Base top — increased
efflorescence
HSM 21 Base top — increased
efflorescence
HSM 22 Base Top — increased
efflorescence
HSM 23 Roof — increased Base Top — increased
efflorescence efflorescence
HSM 24
HSM 25 Roof — increased
efflorescence
HSM 26 Roof — increased Base Top - increased
cracking. Roof & Base efflorescence
Top —increased
efflorescence
HSM 27 Roof — increased
spalling
HSM 28 Roof and Base Top —
increased efflorescence
HSM 29 Roof — increased
cracking and spalling
HSM 30
Base Mat Increased cracking Increased cracking Increased cracking Increased cracking

Page 13 of 14
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Appendix D — Crack Severity Table

2010 Concrete Inspection - Crack Rating and Location on HSM
HSM | NW NE Roof | SE Roof | SW NW NE SE SwW NW NE SE SW
Roof Corner Corner Roof Base Base Base Base Base Base Base Base
Corner Corner Corner Corner Corner Corner Face Face Face Face
1 1 1 1
2 2 2 2 2
3 1 2 2 1
2 1 [ s | 2 | 2 | 1 | +
2 1 2 1 1
06 3 1 1 1 1
07 4 4 1 1 2 2
08 1 1 1 1 1 1 1
09 4 3 1 2
10 4 2 1 2 2 1 1
11 2 2 2 1 1 2 2
12 2 4 2 1 1 2 2
13 1 4 2 1 2 1 2 2 1
14 3 3 1 1 1 2
15 2 2 1 1 1 2 2 1
16 2 2 1 1 1 - 1
17 3 2 2 3 2 1
18 1 1 1 1 1 2 1
19 2 1 1 1 - 1 3 1
20 2 3 2 2 1 1 2
21 2 2 2 1 1 1 1
22 1 1 1 1 4 4
23 2 2 2 1 1 2 1 1
2 | 2 2 2 2 P | s |
25 3 3 1 1 3 2
26 2 1 4 1 2 1 1 1 1
27 3 3 2 1 1 2 2 2 1 2
28 2 3 2 1 2 1
29 3 2 2 2 3 2 2 2
30 1 1 2 1 2 1 2
Crack Severity Rating
Severity 1 (very slight) 2 (slight) 3 (moderate) 4 (severe)
Crack width < 0.005 inch (0.12 0.005 inch (0.12 0.012 inch (0.3 mm) | 0.039 inch (1 mm) - > 0.118 inch (3 mm)
mm) (adjusted) mm) - 0.012 inch - 0.039 inch (1 mm) 0.118 inch (3 mm) (adjusted)
(0.3 mm)
Crack Mainly around bolt Extending beyond Wide spread over Through out roof Through out roof
dispersion hole bolt hole roof top surface to corner top surface to | corner top surface to
across roof side face edges both side faces both side faces
top surface
Crack Not on corner side Not on corner side Some extending Through out corner Through out corner
spread faces faces across roof surface side faces from top side faces from top
through out continuing through roof surface to roof surface to
roof vertical corner side faces bottom with spalling bottom with spalling
side faces
ACI 349 First-Tier: passive cracks, <0.015 in (0.4 mm) Second- Exceeds second-tier criteria: active cracking,
Evaluation maximum, spalling <3/8 inch deep and 4 inch any Tier: cracking damage can continue or intensify
Criteria dimension passive
cracks,
<0.04 in
(1mm)
maximum,
spalling
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. EDF-9897 is devleoped to document the 2010 HSM and base mat concrete field inspection and evaluation
Activity Description:  performed August and September 2010. This EDF documents with photographs and description the concrete

~ condition in 2010. The annual field inspection is a recommendation in EDF-8903 and EDF-9516 to assure noted
cracking has not developed to a point that it might affect the structural capacity, radiation shielding capacity, or
thermal capacity HSM safety functions. These photographs are used to compare any change that may have

~ occurred since the 2008 concrete evaluation documented in EDF-8903 and the WJE inspection documented in
EDF-9516. During this inspection notable active cracking and efflorescence growth was observed in new and
exiting locations indicating cracking is active. The polyurethane foam recommended in EDF-9516 has been
installed. Since the structural capacity has not been reduced and no concrete thickness has been lost, neither the
structural capacity, radiation shielding capamty or thermal capacity of the HSM affecting the safety functions of the
HSM has been changed.

Use of this form must be in accordance with MCP-2925. Sufficient activity description, justifications, and documents reviewed
must be provided to permit an independent reviewer o reach the same conclusions. The discussions in Appendix A should be
used to develop any justifications documented below.

1. License Condition or Technical Specification: (Complete this section for all Part 72 screens.)
1a. Does the activity requiré any change, even editorial, to the Iicénse or technical spéciﬁcaﬁons? [1vYes X No
1b. Does the activity require an exemption to any NRC regulations? [J Yes No
1c. s the activity a change to or require a change to FSV SAF{ Section 7.7, 9.3, or Chapter 11; or O Yes X No

TMI-2 SAR Section 7.6, 9.3, or Chapter 11; or ISFF SAR Section 7.6.1.4, 9.3, or Chapter 117

Justification: This activity resulted in no action that would require any change to the license or technical specifications. This
: activity resulted in no action that would require an exemption to any NRC regulations. This activity resulted in
no action that would require a change to TMI-2 ISFSI SAR Section 7.6, 9.3, or Chapter 11.

Documents Reviewed: TMI-2 ISFSI Technical Specifications, TMI-2 ISFSI SAR Séction 7.6 R5, Section 9.3 R7, Chapter 11
R5, EDF-8903, and EDF-9516. c

If the answer to 1a or 1b is "Yes" the activity may not be implemented until NRC approval is obtained. If the answer to 1cis "Yes"
a 72.44 Evaluation in accordance with MCP-2925 is required before the activity may be completed.

2. Facility Change: If the activity is a physical change (addition, modification, or removal) within a facility or to any equipment or
structure, or to any design document (drawing, calculation, analysis, specification, design input or assumption, etc.), then
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2d. Does the activity result in a change to the Technical Specification Bases? - [1Yes X No

Justification (include effects The activity does not identify a condition that currently adversely affects a design function of

that are not adverse): equipment or structures described in the SAR or TS Bases. The activity does not identify a condition
that currently adversely affects a method of performing or controlling a design function of equipment
or structures described in the SAR or TS Bases. The activity does not adversely affect an evaluation
which demonstrates the design functions of equipment or structures described in the SAR or TS
Bases. The activity does not result in a change to the Technical Specification Bases.

Documents Reviewed: TMI-2 ISFSI SAR, Technical Specification Bases, EDF-8903, and EDF-9516.





431.48 10 CFR PART 72 SCREEN Page 2 of 2
11/24/08

Rev. 06
If any answer in Section 2 is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity may be
completed. ) - '
3. Procedure Change: If the activity is a change to facility operatioh, maintenance, transport, test, or experiment procedures, then

complete this section. Also complete this section for changes to the SAR. Otherwise indicate N/A at the end of this section.

Is the activity a modification to, addition to, or removal from any procedure that adversely affects the [ Yes X No
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If this answer is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity can be completed.
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If all the questions on this form are answered “No”, then the signatures on this form will complete the 10 CFR Part 72 regulatory screen
and the activity may proceed.

Assumptions & Limitations:

This activity is a follow on activity addressed in EDF-8903, the visual inspection performed in 2008. The purpose of this activity is to
identify actions necessary to mitigate and preclude any condition that might reduce the ability of the HSM to maintain the safety functions
of structural capacity, radiation protection capacity, and thermal capacity caused by the identified concrete cracking.
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ABSTRACT

This report documents the visual inspection of the TMI-2 ISFSI
HSM end shield walls completed in October 2012. The method used was
direct inspection of exposed surfaces, crack mapping and physical
dimensioning. General surface conditions exhibited no cracking in excess
of the ACI 349.3R first-tier criteria. No efflorescence was observed. The
grouted joint between the wall panels was found to be intact and in good
condition. The coil insert holes in the tops of the walls exhibited minor
cracking from freeze thaw action. Because the cracking is active as long as
water could fill the holes they were filled with silicone sealant to prevent
further degradation. Several of the end shield walls exhibited significant
spalling at their bases. The condition exceeds the ACI 349.3R second-tier
criteria for spalling. Additional evaluation needs to be performed to
determine if repair of spalling is required. The coating treatment was
tested for water repellency by splashing water on the concrete surface to
determine if it would bead. It was found not to prominently bead on the
surfaces. Since the water repellency could not be adequately verified using
this method additional evaluation/testing needs to be performed.

il





Visual Inspection of the TMI-2 ISFSI HSM
End Shield Walls

This inspection is part of the annual visual inspection of the Three Mile Island Unit 2 (TMI-2)
Independent Spent Fuel Storage Installation (ISFSI) concrete that is a commitment made to the Nuclear
Regulatory Commission (NRC) as discussed in NRC Inspection Report 07200020/2012-001.

1.  INSPECTION DESCRIPTION

This is the first inspection of the end shield walls since completion of the HSM crack repair
activities in October 2011 and is the new baseline from which to monitor the effectiveness of the crack
repairs. All inspection and repair activities prior to filling the coil insert holes with silicone sealant
(WO 642973) are summarized in interoffice memorandum, Stalnaker to Elwood, TMI-2 ISFSI HSM
Concrete repairs, dated June 25, 2012 (memo JLS-04-12). Visual inspection of accessible end shield wall
concrete surfaces for aging effects have been performed in accordance with ACI-349.3-02R, Section
3.5.1, Visual Inspection (ACI-349.3-02R), and ACI 201.1R-08, Guide for Conducting a Visual Inspection
of Concrete in Service (ACI 201.1R), guidelines. Personnel performing the inspections or evaluations
meet the requirements of ACI 349.3R-02 Chapter 11, Qualifications of Evaluation Team (ACI 349.3R).
Training qualification code QCNRCEO01, ISFSI Responsible In-Charge Engineer, is required for this
inspection.

2. INSPECTION FINDINGS

General surface conditions exhibited no cracking in excess of the ACI 349.3R first-tier criteria (less
than 0.015 in.). No efflorescence was observed. The grouted joint between the wall panels was found to
be intact and in good condition. The coil insert holes in the tops of the walls exhibited minor cracking
from freeze thaw action. The cracking widths are less than the ACI 349.3R first-tier criteria. Because
water could fill the holes and cause freeze-thaw degradation they were filled with silicone sealant (WO
642973). Several of the end shield walls exhibited significant spalling at their bases. The condition
exceeds the ACI 349.3R second-tier criteria for spalling (less than % in. depth and 8 in. in any direction).
Additional evaluation needs to be performed to determine if repair of spalling is required. The coating
treatment (CONSPEC SILANE 20 WB by Dayton Superior, a penetrating water based-based silane water
repellent) was tested for water repellency by splashing water on the concrete surface to determine if it
would bead. It was found not to prominently bead on the surfaces. Since the water repellency could not be
adequately verified using this method additional evaluation/testing needs to be performed. Dayton
Superior technical assistance personnel have suggested a RILEM Tube test to validate acceptable
application of the coating.

Appendix A figures show the condition of the SE shield wall. General surface conditions exhibit no
cracking in excess of the ACI 349.3R first-tier criteria (less than 0.015 inch). No efflorescence was
observed. The grouted joint between the wall panels was found to be intact and in good condition (see
Figures 10 and 11). The coil insert holes in the tops of the walls exhibited minor cracking from freeze
thaw action (see Figures 14-21). The cracking widths are less than the ACI 349.3R first-tier criteria (less
than 0.015 inch). The end walls exhibited significant spalling at their bases (see Figures 5-7). The
condition exceeds the ACI 349.3R second-tier criteria for spalling (less than % inch depth and 8 inch in
any direction). One wall exhibited a small rust stain (approximately 0.25 inch diameter) likely attributed
to a tie wire end termination at the concrete surface (see Figure 4). The rusting has caused no degradation
to the concrete surface.





Appendix B figures show the condition of the SW shield wall. General surface conditions exhibit
no cracking in excess of the ACI 349.3R first-tier criteria (less than 0.015 inch). No efflorescence was
observed. The grouted joint between the wall panels was found to be intact and in good condition. The
coil insert holes in the tops of the walls exhibited minor cracking from freeze thaw action (see Figures 1,
2,4,6,8,10, 12, 14 and 16). The cracking widths are less than the ACI 349.3R first-tier criteria (less than
0.015 inch). Coil insert holes filled with silicone sealant are shown in Figures 3, 5, 7,9, 11, 13, 15 and 17.

Appendix C figures show the condition of the NE shield wall. General surface conditions exhibit
no cracking in excess of the ACI 349.3R first-tier criteria (Iess than 0.015 inch). No efflorescence was
observed. The grouted joint between the wall panels was found to be intact and in good condition. The
coil insert holes in the tops of the walls exhibited minor cracking from freeze thaw action (see figures 6,
8,10, 12, 14, 16, 18 and 20). The cracking widths are less than the ACI 349.3R first-tier criteria (less than
0.015 inch). Coil insert holes filled with silicone sealant are shown in figures 7, 9, 11, 13, 15, 17, 19 and
21. One wall exhibited significant spalling at its base (see figures 3 and 5). The condition exceeds the ACI
349.3R second-tier criteria for spalling (less than % inch depth and 8 inch in any direction).

Appendix D figures show the condition of the NW shield wall. General surface conditions exhibit
no cracking in excess of the ACI 349.3R first-tier criteria (less than 0.015 inch). No efflorescence was
observed. The grouted joint between the wall panels was found to be intact and in good condition. The
coil insert holes in the tops of the walls exhibited minor cracking from freeze thaw action (see Figures 10
through 17). The cracking widths are less than the ACI 349.3R first-tier criteria (less than 0.015 inch).
Coil insert holes filled with silicone sealant are shown in figure 18. One wall exhibited significant
spalling at its base (see Figures 3, 5 and 6). The condition exceeds the ACI 349.3R second-tier criteria for
spalling (less than % inch depth and 8 inch in any direction). One wall exhibited a small rust stain
(approximately 0.375 inch diameter) likely attributed to a tie wire end termination at the concrete surface
(see Figures 3 and 4). The rusting has caused no degradation to the concrete surface.

3. RECOMMENDATIONS

1. Perform evaluation/testing to determine the adequacy of the CONSPEC SILANE 20 WB coating
to repel water (ICARE Issue 107108).

2. Evaluate repair options for the spalling condition at the shield wall bases to prevent further
degradation (ICARE Issue 106979, Action Item 59945).

3. Continue annual visual inspections of concrete.

4. REFERENCES

(ACI 201.1R) ACI Standard 201.1R, Guide for Making a Condition Survey of Concrete in Service,
American Concrete Institute, 1992.

(ACI 349.3R) ACI Standard 349.3R, Evaluation of Existing Nuclear Safety-Related Concrete Structures,
American Concrete Institute, 2002.

(Memo JLS-04-12) J. L. Stalnaker to R. K. Elwood, THREE-MILE ISLAND UNIT 2 INDEPENDENT
SPENT FUEL STORAGE INSTALLATION HSM CONCRETE REPAIRS, June 25, 2012.

(WO 642973) Work Order 642973, Fill Holes in End Shield Walls with Silicone Sealant, October 10,
2012.






Appendix A
SE Shield Wall





Figure 1 - SE Shield Wall





Figure 2 — SE Shield Wall - Left Panel





Figure 3 — SE Shield Wall - Right Panel





Figure 4 — Rust Stain - see Figure 3 for location





Figure 5 - Spall 22 x 14 x 2 inch





Figure 6 — Spall 34 x 12 x 2 inch





Figure 7 - Internal Fracture





Figure 8 - Internal fracture left edge





Figure 9 — Internl fracture right edge
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Figure 10 — Vertical Joint

11





Figure 11 - Horizontal Joint

12





m————

P it
- dw,ﬂ.ﬂ‘.i«w&ﬁ RS

Figure 12 - SE Shield Wall - Left Panel Top

13





Figure 13 — SE Shield Wall - Right Panel Top
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Figure 14 - Coil Insert Hole
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Figure 15 - Coil Insert Hole

16





%
¥
.
e :
e
» ¥
! -
L
.
{30
4
5 € i
5%
;
e
el
&
o
; »
£ »

Figure 16 - Coil Insert Hole
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Figure 17 - Coil Insert Hole
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Figure 18 - Coil Insert Hole
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Figure 19 - Coil Insert Hole
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Figure 20 - Coil Insert Hole
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Figure 21 - Coil Insert Hole

22






Appendix C
NE Shield Wall





Figure 1 — NE Shield Wall





Figure 2 — Shield Wall Top





Figure 3 — NE Shield Wall — Left Panel





Figure 4 — NE Shield Wall - Right Panel





Figure 5 — Spall 16 x10 x 2 inch





Figure 6 — Coil Insert Hole





Figure 7 - Coil Insert Hole Silicone Filled





Figure 8 - Coil Insert Hole





Figure 9 - Coil Insert Hole Silicone Filled





Figure 10 - Coil Insert Hole





Figure 11 - Coil Insert Hole Silicone Filled





Figure 12 - Coil Insert Hole





Figure 13 - Coil Insert Hole Silicone Filled





Figure 14 - Coil Insert Hole





Figure 15 - Coil Insert Hole Silicone Filled





Figure 16 - Coil Insert Hole





Figure 17 - Coil Insert Hole Silicone Filled





Figure 18 - Coil Insert Hole





Figure 19 - Coil Insert Hole Silicone Filled





Figure 20 - Coil Insert Hole





Figure 21 - Coil Insert Hole Silicone Filled






Appendix D
NW Shield Wall





Figure 1 — NW Shield Wall





Figure 2 — NW Shield Wall - Left Panel





Flb (s Figure 3 — NW Shield Wall - Right Panel





Figure 4 - Rust Stain





Figure 5 —Spall 20 x 4 x 2 inch





Figure 6 — Spall 10 x 10 x 2 inch





Figure 7 — Shield Wall Top





Figure 8 - Shield Wall Top Left Panel





Figure 9 — Shield Wall Top Right Panel
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Figure 10 — Coil Insert Hole





Figure 11 - Coil Insert Hole





Figure 12 - Coil Insert Hole





Figure 13 - Coil Insert Hole





Figure 14 - Coil Insert Hole





Figure 15 - Coil Insert Hole





Figure 16 - Coil Insert Hole





Figure 17 - Coil Insert Hole
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Figure 18 - Coil Insert Holes Filled with Silicone






Appendix B
SW Shield Wall
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Figure 1 — SW Shield Wall Top





Figure 2 - Coil Insert Hole





Figure 3 - Coil Insert Hole Silicone Filled





Figure 4- Coil Insert Hole





Figure 5 - Coil Insert Hole Silicone Filled





Figure 6 - Coil Insert Hole





Figure 7 — Coil Insert Hole Silicone Filled





Figure 8 - Coil Insert Hole





Figure 9 - Coil Insert Hole Silicone Filled





Figure 10 - Coil Insert Hole





Figure 11 - Coil Insert Hole Silicone Filled





Figure 12 - Coil Insert Hole





Figure 13 - Coil Insert Hole Silicone Filled





Figure 14 - Coil Insert Hole





Figure 15 - Coil Insert Hole Silicone Filled





Figure 16 - Coil Insert Hole





Figure 17 - Coil Insert Hole Silicone Filled
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1. INTRODUCTION

1.1

Purpose

This Emergency Response Plan (ERP) provides facility-specific emergency
planning information for the Three-Mile Island Unit 2 (TMI-2) Independent Spent
Fuel Storage Installation (ISFSI). This document contains all the information
necessary to establish and document an emergency planning approach for the
TMI-2 ISFSI. The TMI-2 ISFSI is located within the Idaho Nuclear Technology
and Engineering Center (INTEC) on the United States (U.S.) Department of
Energy (DOE) Idaho National Laboratory (INL) Site. INTEC, including the
TMI-2 ISFSI is operated by DOE’s contractor responsible for the Idaho Cleanup
Project (ICP), therefore, this plan has been prepared in a manner that is consistent
with the format of the “ICP Emergency Plan/RCRA Contingency Plan,”
(PLN-2012) hereinafter referred to as the ICP Base Plan. The ICP Base Plan
format has been followed in this document to provide straightforward
implementation of the TMI-2 ISFSI Emergency Response Plan with the existing
ICP emergency plans to ensure coordination of notification and response
activities.

The INL can refer to an area or an organization, depending on the context. The
TMI-2 ISFSI is located on the INL Site, and Emergency Services programs are
administered by the INL contractor for the site in general. The TMI-2 ISFSI lies
within the boundaries of INTEC which is operated and managed by the ICP
contractor. Emergency Services for the ICP are administered by the ICP
contractor.

Emergency response at the INL involves a three-tiered approach. The first tier
consists of various Emergency Response Organizations (ERO) and the INL Fire
Department at the INL Site. The INTEC ERO and the INL Fire Department make
up the first tier for the TMI-2 ISFSI. EROs are configured to meet the needs of
each facility individually and the INL Site collectively. The second tier consists of
the INL Emergency Operations Center (EOC) staffed by INL and DOE-ID
personnel. The third tier consists of the DOE Headquarters EOC in Washington,
D.C., aided by other national emergency response agencies.

Because the TMI-2 ISFSI is a U.S. Nuclear Regulatory Commission (NRC)
licensed facility, the TMI-2 ISFSI Emergency Response Plan documents how the
requirements of Title 10 Code of Federal Regulations (CFR), Section 72.32(a) are
met. No other documents are needed to demonstrate compliance with

10 CFR 72.32(a). In this respect, the TMI-2 ISFSI Emergency Response Plan is
considered a stand-alone document as a license basis document. Implementing
documents include the ICP Base Plan (PLN-2012), and implementing procedures,
forms, training materials, etc.
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The external regulation of the DOE-owned TMI-2 ISFSI by the NRC sets this
facility apart from the other facilities located on the INL Site. The INL has a
security protective force, a fire department, a medical department, and an
environmental monitoring department. These services are provided to the ICP by
the INL contractor. The INTEC Emergency Action Manager (EAM) is
responsible for managing all emergencies within INTEC, including the TMI-2
ISFSI, and transportation incidents within the facility boundaries. The INTEC
EAM is available on site, or on call, 24 hours a day. The Central Facilities Area
(CFA) emergency action manager (EAM), is responsible for managing all
transportation incidents outside facility boundaries on the INL, is on call 24 hours
a day. The DOE infrastructure (not including personnel or equipment specific to
the TMI-2 ISFSI) is comparable to independent local (city or county) agencies
that would provide external response to an NRC licensed ISFSI. Such external
responders are not subject to NRC regulation, but DOE is responsible to ensure
that adequate response capability, as described in this plan, exists at all times.

No TMI-2 ISFSI-specific criterion exists for implementing a RCRA Contingency
Plan for incidents involving hazardous waste inside buildings at the TMI-2 ISFSI.
The TMI-2 ISFSI will not possess or generate any RCRA-type waste. “The
Emergency Planning and Community Right-to-Know Act of 1986,” (EPCRA)
(Public Law 99-499, Title III) is referred to in /0 CFR 72.32(a)(13) with respect to
hazardous materials at an ISFSI. The Idaho National Laboratory (INL)
Environmental Compliance Planning Manual (DOE/ID-10166-R3) and Management
Control Procedure (MCP) 3480, “Environmental Instructions for Facilities,
Processes, Materials, and Equipment,” discuss and implement the EPCRA
requirements.”

1.1.1  Update of Plan

The resources applied to emergency response at the TMI-2 ISFSI are
some of those applied to other INTEC facilities. The TMI-2 ISFSI
Emergency Response Plan will be reviewed against changes made to the
ICP Base Plan and the INTEC Addendum and updated as needed to
ensure the description of the emergency planning approach for the
TMI-2 ISFSI remains accurate. Changes to the TMI-2 ISFSI Emergency
Response Plan will be subject to the change controls of 10 CFR 72.44(f).
This particular document hierarchy is needed to avoid regulating
ICP-wide emergency response under both DOE and NRC requirements.

1.1.2  Control of Copies

Because the TMI-2 ISFSI is located within INTEC, the INTEC
Emergency Control Center (ECC) serves as the TMI-2 ISFSI ECC.
Copies of the TMI-2 ISFSI Emergency Response Plan are maintained in
the INTEC ECC and other INL facilities, as appropriate.
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1.2 Scope
1.2.1  Types of Emergencies

1.2.2

Emergencies are significant accidents, incidents, and events that have
seriously degraded, or have the potential to seriously degrade, the safety
or security of the facility. Emergencies may also include operational,
security, or medical events and natural phenomena.

Emergencies at the TMI-2 ISFSI shall be classified as an Alert. Section 5
addresses the accident types and classification guidelines.

Other INL facilities use DOE emergency categorization and
classification guidelines: (a) Unclassified Operational Emergencies
(b) Alert, (c) Site Area Emergency, and (d) General Emergency, per
DOE O 151.1C. The DOE definitions may differ from those used for
NRC notification in this plan.

Facilities and Site Boundaries

This ERP shall be implemented for emergencies that originate at the
TMI-2 ISFSI and may also be implemented for other ICP or INL events
that impact the TMI-2 ISFSI.

The TMI-2 ISFSI is surrounded by a security fence that restricts access
and protects individuals against undue risks from exposure to radiation
and radioactive materials (see Figure 1-1). The TMI-2 ISFSI is located
wholly within the INTEC boundary, which is located wholly within the
INL Site boundary. Access by the general public to the INL Site is
controlled. The INL Site boundary is the controlled area boundary for the
TMI-2 ISFSI (see Figure 1-2).

1.3 Concept of Operation

1.3.1

Basis for the Plan

This emergency plan provides the emergency planning requirements for
the TMI-2 ISFSI. It was developed based on TMI-2 ISFSI accident
analyses as described in the Safety Analysis Report (SAR).
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1.3.2

Basis of Operation

The basis of TMI-2 ISFSI emergency management is consistent with the
ICP and INL Incident Command System (ICS). Personnel at the

TMI-2 ISFSI identifying the need for response will notify the fire
department or security as applicable and the INTEC Shift Manager, who
will contact the on duty INTEC EAM for coordination of the event.
(Most of the time the INTEC Shift Manager is the on duty EAM.) The
on duty EAM is required to remain “fit for duty” and within 90 minutes
of INTEC.

The INL Warning Communication Center (WCC), located in

Idaho Falls, will notify the NRC Headquarters Operations Center (HOC)
and the DOE Headquarters (DOE-HQ) Emergency Operations Center
(EOC) immediately after any request for off-INL emergency response
and notification of the appropriate INL response organizations. This
notification will occur no later than 1 hour after the licensee declares an
emergency.

1.4 Site Description

1.4.1

Overview Description of the Site

The 888 square mile (mi®) INL Site, in southeastern Idaho, is open,
sagebrush covered, desert land. The INL is a research and development
laboratory serving the needs of the DOE. The INL Site and its facilities,
which are located entirely within the State of Idaho, are owned by the
U.S. Government and administered, managed, and controlled by DOE.

The remoteness of the INL provides reasonable protection to the public.
This is further enhanced by the location of the facilities toward the center
of the reservation, which is surrounded by an area of very low population
density. The large DOE-controlled area buffers hazardous facilities from
unauthorized public intrusion, which augments security and public
safety.

14.1.1 Detailed INTEC Facility Description

INTEC is situated on 200 acres of the sagebrush desert at
the INL Site, within the boundaries of Butte County. The
facility is 10.5 miles (mi) northwest of the nearest town,
Atomic City, and 3.5 mi from the nearest public road,
U.S. Highway 20/26. With respect to other INL facilities,
INTEC is 2.9 mi north of the CFA, 1.8 mi southeast of the
Advanced Test Reactor Complex (ATR Complex), 5.7 mi
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1.4.1.2

1.4.1.3

south of the Naval Reactors Facility. The facility is 8.0 mi
north of the nearest INL Site boundary.

INTEC houses several facilities and operations, including
spent fuel receiving and storage areas, liquid and solid
radioactive waste management facilities, laboratory
facilities, and older facilities undergoing decommissioning.

Bus staging areas are provided immediately outside the
INTEC perimeter and at CFA. The paved road between
INTEC and CFA is the primary route for access of
emergency equipment from CFA and for evacuation from
INTEC. Security posts are located throughout the INL. The
INL Fire Department is located at CFA. Radiological
control and monitoring facilities are located at several INL
locations, including INTEC. Communications facilities are
located at the WCC in Idaho Falls.

Detailed TMI-2 ISFSI Description

The TMI-2 ISFSI is a dedicated, secure area located on
one-half acre of INL Site property within the INTEC, 50 mi
west of Idaho Falls (see Figure 1-2). The area surrounding
the ISFSI is fenced for security purposes and is a controlled
area as defined in /0 CFR 20.1003. The fenced area has
sufficient area for receipt and handling of the dry-shielded
containers (DSCs). Administrative offices and equipment
storage areas are not required at the ISFSI because these
functions are provided by INTEC.

The TMI-2 ISFSI is a modular system using
heavily-reinforced, concrete horizontal storage modules
(HSMs) that are placed on a 110-ft by 200-ft load-bearing
foundation. The layout is based on the use of up to

30 HSMs. Each HSM holds a high-integrity steel DSC
containing up to 12 stainless steel TMI-2 canisters. Each
DSC is vented through a high-efficiency particulate air filter
to prevent gas build-up inside the DSC.

Hazards Assessment

Hazards assessments have been performed for specific
buildings and processes that operate at the INTEC. The
hazards assessments for the INTEC are reported in the
Hazards Assessment Documents for INTEC. Hazards for
the TMI-2 ISFSI are analyzed in Chapter 8 of the TMI-2
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ISFSI SAR. The hazards at INTEC and elsewhere on the
INL Site could affect the TMI-2 ISFSI only to the extent
that personnel evacuation could be required. Because of the
passive nature of the storage system, personnel evacuation
from INTEC is not expected to impact the TMI-2 ISFSI.
Potential damage to the ISFSI, essentially from natural
phenomena, was analyzed in the TMI-2 ISFSI SAR.

1.4.2  Physical Attributes of the INL Site

1.4.2.1

1.4.2.2

1.4.2.3

Geography

The area comprising the INL Site is essentially a rectangle,
34 mi north-to-south and 29 mi east-to-west, with the
northwest corner excluded. (see Figure 1-2)

Topography and Geology

The entire plain upon which the INL Site is located is
surrounded by mountains 10,000 to 11,000 feet (ft) above
mean sea level. Geologically recent volcanic activity is
evident at the INL from the numerous lava domes, flows,
and volcanic cones present. Recent studies indicate that a
lava flow from a volcanic vent could affect some Site
facilities, including INTEC. The INL Seismic Network
would give warning of volcanic activity days or weeks
beforehand.

Population Distribution

The population in the region surrounding the INL Site is
clustered along the interstate highways located to the east
and south. The largest and nearest urban area, within 50 mi
of INTEC, is Idaho Falls with approximately

50,000 inhabitants. No other large city lies within 50 mi.

Figure 1-3 shows the population distribution within a 50-mi
radius of the TMI-2 ISFSI (based on 2000 U.S. Census
data).
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Figure 1-3. Population distribution within a 50-mi radius of the TMI-2 ISFSI.
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2. EMERGENCY RESPONSE ORGANIZATION

2.1

Organization Structure

DOE-ID utilizes a Site contractor for facility management and for the Emergency
Response Organization (ERO) for the INL. Additionally, the DOE-ID utilizes a
contractor for managing the ICP including emergencies affecting ICP facilities.
In conjunction with the normal day-to-day operations, facility management is
responsible for the safety of personnel and the public and for protection of
property and the environment during an emergency. The DOE-ID Emergency
Management (EM) Program Administrator oversees [CP emergency management
program which includes the TMI-2 ISFSI.

The ICP ERO is structured to fit the diversity of the ICP and to optimize its
resources. It is an umbrella structure, which consists of these levels: (a) on-scene,
based at the Incident Command location; (b) facility, based at the ECC; and

(c) Site/DOE-ID management, based at the EOC in Idaho Falls, Idaho.

Mitigation of the emergency (tactical response) is conducted in most cases at the
scene of the incident by the Incident Commander. For most events (fire,
hazardous material, and special rescue) the Incident Commander will be the
senior fire department officer at the scene and the primary responders will be
firefighters. In security-related incidents, the INL protective force would become
the primary responders, with the senior protective force officer at the scene acting
as the Incident Commander. Mitigation and on-scene protective actions (PAs) are
the primary focus of these EROs.

2.1.1  Facility Management

The DOE-ID Facility Director is the licensee’s management
representative responsible for daily activities of the TMI-2 ISFSI,
including the maintenance of license basis documents and implementing
procedures and training.

The ISFSI Manager is responsible for preparing written reports to the
NRC, and maintaining records associated with emergencies (events and
conditions) that directly affect the TMI-2 ISFSI. Such records will
support information required to be reported pursuant to /0 CFR 72.75.

2.1.2 EM Department

The ICP EM program is developed and maintained by the ICP contractor
with DOE-ID approval. The ICP emergency plans, the implementing
procedures, and associated training are maintained by a subcontractor to
the ICP. In addition to these document control records, records are kept
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to demonstrate completion of training, drills and exercises, and
emergency equipment status.

2.1.3  Offsite Response

The services provided by the ERO are considered sufficient responding
resources (fire, security, medical, and radiological control) for most
emergencies at the TMI-2 ISFSI. Therefore, the only additional offsite
response description is associated with offsite hospitals for significant
medical emergencies and coordination with offsite fire and police
departments and with various governmental agencies.

2.2 Emergency Direction and Control

During emergencies, the ICS is used. The ICS is an emergency management
system designed for use from the time an incident occurs (even at
less-than-emergency category events) until the requirements for emergency
management and operations no longer exist.

The structure of ICS can be established and expanded/contracted depending upon
the changing conditions of the event. The system consists of procedures for
controlling personnel, facilities, equipment, and communications. The ICS
structure is staffed and operated by trained, qualified personnel from the
responding ICP ERO. In the event of an incident that requires unified command
with multiple agencies, ICS adapts quickly to facilitate that effort, including
incidents involving multiple jurisdictions.

The ICS unified command concept permits agencies/individuals with
jurisdictional/functional responsibility to have a voice in determining overall
objectives for addressing the incident and the methods used to obtain those
objectives.

23 ERO Operations
2.3.1  ERO Personnel (Response)

The functions performed by the ICP and INL EROs (the INTEC ECC
and the INL EOC) are identified with specific titles, but they may be
performed by any ERO member with the appropriate expertise and
training. The detailed responsibilities and activities of ERO personnel
shall be specified in implementing emergency response documents
(plans and procedures).

The INTEC EAM is responsible for emergency response at the TMI-2
ISFSI.
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2.3.1.1 INTEC ECC
A. EAM: The EAM is responsible for all TMI-2 ISFSI

2.3.2

2.3.1.2

response with the exception of tactical response,
which is the Incident Commander’s responsibility.

Support Manager: The Support Manager oversees
activating and deactivating the ECC and manages
conduct of operations in the ECC.

Operations Manager: The Operations Manager
directs operational response activities. The
Operations Manager reports to the INTEC EAM.

Planning Manager: The Planning Manager gathers
and analyzes data in relation to event consequences
and operations for developing alternative tactical
operations, projecting trends concerning the course
of the event, and projecting issues to be addressed
during the recovery phase of the event. The Planning
Manager reports to the INTEC EAM.

The Support and Planning Managers share in the
management of the acquisition of personnel,
equipment, supplies, vehicles, and services during
the event. They are responsible for tracking and
obtaining the support of emergency operations
resources.

INL EOC

The INL EOC supports facility EROs by providing dose
assessment and public information. The EOC does not
assume classification, notification, or PAs for INTEC.

DOE-ID Emergency Organization

The DOE-ID Management Duty Officers (MDOs) are contacted by the
WCC, based on a rotating duty roster that includes alternates for each

position.

DOE-ID personnel with oversight responsibility for normal facility
operations may respond to the facility ECC, thereby providing DOE
oversight and communication with DOE-ID management and with
DOE-HQ during emergency response.
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233

234

2.3.5

2.3.6

Declaration of an Emergency

The EAM collects appropriate information, assesses the situation, and
categorizes the event/condition. This will be done as soon as practical,
but in all cases within 2 hours of the EAM becoming aware of the
event/condition. If the event/condition is categorized as an emergency,
the EAM classifies and declares the emergency.

Activating Response Centers

When the EAM declares an emergency, the INTEC ECC is activated.
The ERO personnel report to the ECC in CPP-652 and ERO support
personnel report outside the ECC. Support personnel, including
TMI-2 ISFSI management and available staff, remain in standby until
released by the EAM or assigned a task.

Emergency Response

Emergency operations conducted at the scene are managed by the
Incident Commander. The Incident Command Post maintains direct
contact with the ECC, continuously relaying event-related information
and requests and obtaining concurrence on actions that affect facility
operations. Monitoring/sampling and technical information is relayed to
personnel within the EOC planning function, who process the
information to obtain trends and determine mitigative actions and
PA/Protective Action Recommendations (PARs), and relay these data
back to the EAM.

Terminating the Emergency

Emergency conditions exist until adequate measures have been taken to
protect personnel health and safety, to protect the environment, to
stabilize conditions, and to minimize operational disruption away from
the scene. Once initiated, an emergency declaration will remain in effect
until officially terminated or downgraded. NRC reportable events may be
downgraded due to changing conditions. DOE events may NOT be
downgraded.
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3. OFFSITE RESPONSE INTERFACES

31

3.2

Overview

Off-Site response interfaces are a procured service through a Statement of Work
with the INL contractor following Blanket Master Agreement (BMA) No.
800020.

The INL off-Site Emergency Planning Program, established by the DOE-ID
Emergency Management organization, is maintained by the INL, managed by the
Emergency Management Department, and administered by the INL emergency
management public liaison. Federal, state, local, and tribal agencies participate in
the INL offsite emergency planning program that, through agreements, defines
cooperative emergency policies and procedures. Formal documentation of the
participant’s defined role is recorded in federal interagency agreements, internal
DOE agreements or directives, legislation and federal regulations, state
regulations, and state and local emergency plans. Mutual aid agreements are
documented in memoranda of understanding (MOUs), memoranda of agreement
(MOASs), or letters of agreement. All affected offsite agencies have entered into
mutual aid agreements with DOE-ID.

3.1.1 DOE Offsite Interface

DOE-ID coordinates the offsite radiological monitoring assessment,
evaluation, and reporting activities of all federal agencies during the
initial phases of an event, and maintains a technical liaison with state and
local agencies with similar responsibilities.

3.1.2 Contractor Offsite Interface

The INL contractor is responsible for familiarizing local police, fire
departments, and emergency response teams with the INL. Copies of this
plan are also provided to these local agencies, including hospitals, to
provide information on INL emergencies during disasters.

3.1.3  Requests for Offsite Services

Offsite agencies are available within the bounds of established
agreements to support emergency response activities at DOE-ID
facilities. The request chain for offsite assistance varies depending on the
agency involved.

Other Federal Agencies

The DOE is the Lead Federal Agency for coordinating federal response to events
that occur at the TMI-2 ISFSI where the health and safety of the public is
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33

3.4

3.5

3.6

3.7

threatened. DOE-ID will provide telecommunications support and will interface
with the Federal Radiological Monitoring and Assessment Center to secure their
capabilities for the TMI-2 ISFSI. DOE assists other federal agencies as a normal
course of business in developing and establishing guidelines on effective systems
of emergency radiation detection and measurement, including instrumentation.

State Government

The INL public safety liaison meets formally and informally with various state
agencies on a quarterly or as needed basis. Topics of discussion include
developing/revising emergency plans, procedures, emergency action levels, and
agreements; response capabilities; areas of expertise; assignment of responsibility;
and other concerns.

Local Organizations

Local sheriff’s departments in the five contiguous counties (Jefferson, Bonneville,
Butte, Bingham, and Clark) are the primary points of contact for the designated
local emergency response authority.

Agreements with Tribal Organizations

DOE-ID has established a working agreement with the Shoshone-Bannock Tribes
of the Fort Hall Indian Reservation located in southeastern Idaho. The agreement
has provisions for tribal emergency planning and response with respect to
transportation emergencies.

Agreements with Private Organizations

The major privately owned hospitals in the area have agreements with DOE that
establish the framework to receive and medically treat injured, contaminated
injured, radiologically exposed, chemically contaminated, and chemically
exposed personnel.

MOA and MOU

Emergency support arrangements have been made with offsite support
organizations to provide assistance in the event of an emergency at the INL.
These organizations include sheriff's departments, fire departments, hospitals, and
federal, tribal, state, and county governmental agencies. Written agreements
(MOAs and MOUJs) with these organizations are reviewed and updated as needed
and are maintained separate from this plan. The written agreement for offsite
emergency medical services will be reviewed every five years and updated as
needed (NRC Commitment, October 27, 2005).
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EMERGENCY FACILITIES AND EQUIPMENT

Sufficient equipment and supplies have been obtained and are available and operable for
emergency response personnel to carry out their respective duties and responsibilities in
response to TMI-2 ISFSI events that have been identified in the hazards assessment.

4.1 Emergency Facilities

Several types of facilities are used by the ERO: ECC, WCC, EOC, Relocation
Center, decontamination facilities, and the Joint Information Center (JIC).

4.1.1

4.1.2

INTEC ECC and EOC

The INTEC ECC is a dedicated facility located in building CPP-652. The
ECC has no special shielding or ventilation related to INL emergency
hazards. It contains equipment required to aid the ERO in performing its
task of emergency control. Equipment in the ECC includes, but is not
limited to, radios, voice paging system, telephones, computer-network
systems, security monitor and alarm systems, faxes, meteorological
readout equipment, data display systems, reference manuals, and
materials.

The INL EOC is located in Room 16C of the Idaho National Laboratory
Administration Building in Idaho Falls, Idaho. The EOC is a dedicated
facility, ready for immediate use. Access to the EOC is restricted.

The EOC is divided into seven functional areas: the Command Center,
Planning Support Room, Public Affairs Room, State and Local
Representatives Room, Conference Area, Administration Area, and
Supply Room. The EOC has no special shielding or ventilation related to
INL emergency hazards because it is located approximately 50 miles
away from these hazards.

The EOC contains telephones, faxes, a world wide web (www)-based
Information Management System, Public Address System, closed circuit
video system, and radio communications systems to establish and
maintain communications internally and with INL, state, federal, and
local officials.

Alternate or Secondary ECC and EOC

The alternate ECC for INTEC is the Radioactive Waste Management
Complex (RWMC). The alternate location for the EOC is in the Willow
Creek Building (WCB) located approximately % mile from the primary
EOC location. The EOC is located remotely with respect to the

TMI-2 ISFSI, so the risk from emergency hazards is minimal.
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4.1.3

4.14

4.1.5

4.1.6

4.1.7

4.1.8

Technical Support Center and Relocation Centers

The INL maintains relocation centers and a radiological and
environmental science laboratory.

JIC

The JIC in Idaho Falls is equipped with communications and media
monitoring equipment.

Communications Centers

The WCC maintains a wide variety of equipment in support of daily and
emergency operations at the INL.

Alarm centers are maintained by the INL Fire Department and by the
INL security force.

Decontamination Facilities

The INL has the capability to decontaminate personnel and equipment
using permanent and temporary facilities.

Medical Facilities

The CFA Medical Clinic is subdivided into office areas, waiting areas,
and small examination rooms for occupational medical records and
limited examinations and treatment. First aid equipment and expendable
minor supplies are available at the CFA Medical Clinic.

Security Control Centers

The INL Protective Force headquarters building is located at CFA.
Security posts and facilities are maintained at locations appropriate for
the various and changing missions at the INL.

4.2 Emergency Equipment

4.2.1

Command, Control, and Communications Equipment

The INL Emergency Communication System (ECS) is centered at the
WCC which is adjacent to the EOC. Telephones are the primary
communication link, with radio as backup. The emergency radio system
provides direct communications among operating, administrative, and
construction areas; and between those areas and the WCC. See Section 6
of this plan.
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4.2.2

4.2.3

4.2.4

4.2.5

The ECS is the primary method for contacting INTEC ERO and
technical support personnel. The INL notification system may be used
when individuals are away from INTEC during a back shift event. Pagers
are assigned and programmed with individual or group paging numbers
as necessary to facilitate routing and emergency communications.

Consequence Assessment Equipment

Meteorological data are supplied through the National Oceanic and
Atmospheric Administration via the INL Meteorological Visualization
and Atmospheric Modeling System (VIZ). Meteorological data from
sites on and around the INL are distributed through the computer
network. The computer network is backed up by dedicated telephone
lines, dial-in telephone lines with modems, and the INL radio system.

Radiological detection equipment, contamination control supplies, and
protective clothing are maintained at INTEC.

Protective Action Equipment

An emergency communication system is in place at INTEC. This system
provides the capability to make a public address announcement to all
INTEC personnel and is used to inform plant personnel of emergency
conditions.

Fire Protection Equipment

The INL maintains a fully equipped fire department. Fire extinguishers
are located in all INTEC buildings and are inspected and maintained.
Minimal fire hazards exist at the TMI-2 ISFSI therefore there are no
alarms or fire suppression equipment at the facility.

Medical Equipment

Medical equipment sufficient for first aid is maintained on the INL
ambulances. Additional medical supplies and facilities are maintained at
CFA.
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3. EMERGENCY CATEGORIZATION

5.1 Definitions: Emergency Classes

The regulations in /0 CFR 72.32(a)(3) requires a classification system for
classifying accidents as alerts. Although the classification system used by the INL
emergency response organization includes severity levels above that of an alert,
only those accidents that could be classified as Alert are possible at the TMI-2

ISFSI.

5.1.1

Emergency Classes

Emergencies are classified by severity for the purpose of specifying
appropriate emergency actions, including required response activities
and notifications, commensurate with the degree of hazard presented by
the event. Classification aids in the rapid communication of critical
information and the initiation of appropriate time urgent emergency
response actions.

TMI-2 ISFSI accidents are classified in the table in this section in
accordance with the classification system used by the INL emergency
response organization. The classification provided below is the definition
to be used to determine the reporting of events and conditions affecting
the TMI-2 ISFSI Alert. An alert is defined as an incident that has led or
could lead to a release to the environment of radioactive or other
hazardous material, but the release is not expected to require a response
by an offsite response organization to protect persons offsite.

5.1.1.1 Site Area Emergency. A site area emergency is defined as
an incident that has led or could lead to a significant release
of radioactive or hazardous material and that could require a
response by an offsite organization to protect persons
offsite. Because of the design of the TMI-2 ISFSI and the
size of the INL, there are no offsite protective actions
needed for any accident at the TMI-2 ISFSI.

5.2 Emergency Action Levels

5.2.1

Facility EALs

EALs are specific, predetermined, observable criteria used to classify
emergencies. The classification for NRC reporting is provided. The
emergencies that might occur at the TMI-2 ISFSI are analyzed in
Chapter 8 of the TMI-2 ISFSI Safety Analysis Report (SAR) for their
severity of consequences and probability of occurrence. These
emergencies are reflected in the design characteristics of the ISFSI. The






Idaho Cleanup Project 412.09 (06/03/2009 — Rev. 11)

THREE-MILE ISLAND UNIT 2 (TMI-2) INDEPENDENT |Identifier: PLN-1610
SPENT FUEL STORAGE INSTALLATION (ISFSI) Revision*: 6
EMERGENCY RESPONSE PLAN (ERP) Page: 29 of 62

5.2.2

EALs addressed are listed below in the order they appear in Section 8.2
of the SAR.

J Reduced horizontal storage modules self shielding
o Tornado winds and tornado generated missiles
J Design basis earthquake

. Design basis flood
o Accidental cask drop with loss of neutron shield

o Lightning effects (not included in the emergency plan because
there are no safety related concerns)

o Dry shielded canister (DSC) leakage

J Accident pressurization within the DSC (not included in the
emergency plan because there are no safety related concerns)

o Onsite fire and explosion hazards

o Blockage of gap between adjacent modules (not included in the

emergency plan because there are no safety related concerns)

o Basaltic lava flow (not included in the facility emergency plan
because the protective actions take place far from the TMI-2
ISFSI and are performed by several agencies).

Analyses documented in Section 8.2 of the SAR have determined that
the limits of /0 CFR 72.106 would not be exceeded for any of the
postulated accidents.

Sitewide EALS

Sitewide EALSs, in addition to those bounding natural phenomena
described in the TMI-2 ISFSI SAR, have been developed for the INL.
These sitewide EALs do not affect the design of the TMI-2 ISFSI and do
not require emergency response at the TMI-2 ISFSI. The sitewide EALs
may affect operations at the TMI-2 ISFSI due to temporary curtailment
of operations.

Temporary curtailment of operations at the TMI-2 ISFSI can also occur
as a result of EALs at neighboring facilities. But, as with sitewide EALs,
no emergency at any neighboring facilities affects the design of the
TMI-2 ISFSI and does not require emergency response at the TMI-2
ISFSI.

The sitewide EALs and EALSs at neighboring facilities include provisions
for notifying personnel anywhere on the INL, including the TMI-2
ISFSI, for protection of personnel at the TMI-2 ISFSI.
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5.2.3

5.24

Non-EAL Covered Events

Any event or occurrence that represents a reduction in safety, or a hazard
to personnel, the public, or the environment that is not addressed in these
EALSs, shall be classified in accordance with the definitions of

Section 5.1. Security events or other events that result in facility
damage are examples of events in this category. Responses to
security events are also covered by the TMI-2 ISFSI Physical
Protection Plan (NRC Commitment, October 27, 2005).

Responsibility for Classifying the Occurrence

The EAM will determine the emergency classification. For the TMI-2
ISFSI, an NRC-licensed facility, emergency classifications are limited to
alerts only. (See Table 1.) The EAM will declare the emergency level
that most closely corresponds to apparent conditions, regardless of
whether it can be determined that a specific EAL has been exceeded.

Table 1. Emergency Action Levels.

INL TMI-2 ISFSI, 1. ANY EVENT, A. ALERTS

radiological release due to
damaged or displaced of
horizontal storage modules
(HSMs)

WITH
Breach of dry-shielded canister
(DSC)

AS INDICATED BY
Direct observation of damaged or
displaced HSMs and DSCs or
measurement of external
contamination.

EAL Area Initiating Event/Condition Protective Action | Related EALs
A.1 | CPP-1774 | Any event that results in high Evacuate all None
radiation field due to displacement | nonessential

of horizontal storage modules personnel to a
(HSMs) distance greater
WITH than 100 m (328 ft)
No dry-shielded canister (DSC) from CPP-1774.
breach
AS INDICATED BY
Direct observation of displaced
HSMs and no external
contamination.
A.2 | CPP-1774 | Any event that results in Evacuate all None

nonessential
personnel to a
distance greater
than 900 m (0.6 mi)
from CPP-1774.
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6. NOTIFICATIONS AND COMMUNICATIONS

6.1

6.2

Notifications

All ICP personnel are trained to promptly report any unusual situation that could
threaten ICP personnel, the public, or the environment (as appropriate to the
event) to the shift supervisor, protective force personnel, their immediate
supervisor, the INL Fire Department, or the WCC. Event information is passed to
facility management or the INTEC EAM.

After classifying an event, the INTEC EAM is responsible for notifying personnel
within the facility (via alarms or voice paging system, if possible), the INTEC
ERO, other INL facilities that may be affected by the emergency, as well as the
state, county, local, tribal, DOE-ID, DOE-HQ authorities, and NRC.

Notifications and communications to the NRC by the WCC are authorized by the
DOE-ID Manager/Duty Officer for Three-Mile Island Unit 2 Independent Spent
Fuel Storage Installation accidents. The initial notification is to be made within
15 minutes (not to exceed 1 hour) after event classification.

Instructions are maintained for making offsite notifications (state, local, and tribal
authorities; federal organizations; and private interests) and onsite notifications
(ERO personnel and INL work force). The instructions include a standard
notification form that includes the status of the facility, if a release of radioactive
material is occurring or could occur, and recommendations for protective actions
that may be implemented by the offsite response organization responsible for
implementing protective actions.

Communications

A variety of communications equipment is used by ERO personnel during an
emergency for exchanging information within the ERO, for receiving information
for external sources (such as weather), and for transmitting information offsite.
This equipment is consistent and compatible with communications equipment
used by DOE, other federal agencies, and state, tribal, and local organizations.
Radio systems, telephones, personal pagers, and facility alarm and voice paging
systems are utilized. The list of telephone numbers of offsite response
organizations is reviewed, verified, and updated (if corrections are needed)
semiannually. Other communication systems (such as fixed and mobile
radios for emergency medical services) are used more frequently than
semiannually in the course of routine operations performed by those
organizations (NRC Commitment, October 27, 2005). In the course of daily
business the radio systems used by the INL fire department, emergency medical
services, and security force are used and maintained operable. Additionally,
weekly radio checks are conducted between the ECC and the WCC that includes
security and INL Fire Department. This satisties the /0 CFR 72.32(a)(12)
requirement for semi-annual communications checks with offsite response.
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In addition to communications related to coordinating emergency response
resources, the ICP maintains communications resources for communicating with

the public (see Section 10, Public Information).
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7. CONSEQUENCE ASSESSMENT

Consequence assessment of radiological and nonradiological hazardous material releases
is one of the primary emergency response functions. The default source information used
for consequence determination is based on hazards assessments information. The
consequence assessments discussed in this section are performed while the emergency is
in progress and are integrated into the process for categorization and classification of the
event. They serve to provide information about the probable effects caused by a release
of radiological or nonradiological hazardous materials. The consequence assessments
form the basis for PAs/PARs and the recovery actions that may be taken. The source of
the release; the quantity of material released and deposited; the time for the material to
decay, disperse, or dilute; physical and chemical effects; and the toxicity or other effects
of the material are evaluated during these assessments.

The Radiological Safety Analysis Computer (RSAC) Program and the Areal Locations of
Hazardous Atmospheres (ALOHA) computer programs are the principal computer codes
used for assessing radiological and hazardous chemical releases. Dispersion calculations
using alternative techniques for consequence assessment may be used as a backup for the
computer-based programs. The EOC ERO has the equipment, procedures, and trained
personnel necessary to operate these computer codes and perform back-up calculations,
as appropriate. When performing consequence analysis, ERO personnel ensure that all
available information resources are considered. Typical sources of relevant data include
National Oceanic and Atmospheric Administration, INTEC Emergency Control Center
Planning Team, the INL Fire Department, monitoring teams, plant instruments, and
security.

71 Consequence Determination

The initial consequence assessment is performed by the INTEC ERO. The INL
EOC ERO is responsible for the continued consequence assessment of the event.
The INTEC ERO will continually provide consequence assessment information to
the EOC. The EOC will periodically exchange information concerning site
monitoring and dispersion calculations to offsite agencies and jointly review
PARs with the health specialists of the state and local agencies.

The best available information at the time of the event, is compared with
precalculated information from the results of the hazards assessment, or is
inserted into calculation models using assumptions and default inputs to support
estimates of consequences. This information, combined with predetermined
emergency action levels and emergency planning zones, is used by the INTEC
emergency action manager to categorize and classify the event, and direct default
PAs/PARs for the health and safety of INL personnel and the public until
information assessments can be performed. The following is typical information
used to assess the consequences of an accident:

. Nature of the accident
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o Weather conditions, present and expected (if radiological or hazardous
material has been released or potential release is expected)
o Dose estimates, involving radioactive material and personnel exposure
o Exposure estimates (if hazardous or toxic material is involved)
o Impact to affected population.

Facility and site monitoring teams verify dispersion calculations and determine
the location and nature of actual plume impacts. Sampling is done after initial
accident assessment to confirm dose calculations in the plume exposure and
ingestion exposure pathway and to serve as the basis for further PAs/PARs.
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PROTECTIVE ACTIONS AND REENTRY

Protective actions (PAs) are physical measures, such as evacuation or sheltering, taken to
prevent potential health hazards, resulting from the release of hazardous materials to the
environment, from adversely affecting employees or the offsite population. Protective
action recommendations (PARs) are the PAs recommended to offsite authorities in
response to specific emergency incidents. PAs and PARs are intended to protect workers
and the public from the consequences of incidents involving the release or potential
release of radiological materials from the TMI-2 ISFSI.

The INTEC EAM is responsible for initially determining the appropriate PAs to be taken
in responding to an event at the TMI-2 ISFSI. The INTEC EAM selects the appropriate
default PAs on the applicable emergency action level and ensures the notification of
federal/state/local/tribal authorities of the actions to be taken. The INTEC EAM
maintains the responsibility to continuously evaluate the adequacy of the PAs and notify
any other affected facility(s) and federal/state/local/tribal authorities of any changes in
the actions to be taken.

8.1 Applicability

PAs/PARs for both radiological and chemical incidents provide guidelines for
avoiding exposures. They do not apply to chemical exposures or radiation doses
that have already been received prior to implementing the PA. For this reason, it
is important that PAs commence as soon as possible at the onset of an emergency
condition.

PAs are made in a timely, safe, and complete manner to all INTEC personnel and
any affected personnel located outside of INTEC when Protective Action Guides
(PAGs) are expected to be exceeded.

8.2  Principal Protective Action Options
The principal PA options available to the INTEC EAM are described below.
8.2.1  Sheltering

The purpose of sheltering (take shelter) is to reduce personal exposure to
chemical and/or radiological exposure hazards. Sheltering is a valuable
PA option. It can be implemented quickly, usually in a matter of
minutes. In addition, sheltering is less disruptive of normal activities than
evacuation. Implementation and management of sheltering are also less
demanding on resources since no vehicles, traffic control, or dispatching
of emergency workers is required. Access control will be affected onsite
when sheltering has been recommended.
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8.2.2

Sheltering involves remaining inside, closing all doors and windows,
turning off electrical appliances, and turning off ventilation systems that
draw air in from the outside, by the direction of INTEC management. If
the take shelter alarm is triggered, but not followed by announcements to
the contrary, personnel need to stay under cover or move into the nearest
habitable facility. To protect personnel from weapons fire and other
dangers that may be associated with a security incident, personnel may
be directed to take shelter in the nearest habitable facility, but to avoid
gathering together or being near windows or outside doors.

The major drawback to sheltering is that over long periods of time, it will
be less effective than evacuation in reducing exposures. Protection from
inhalation of contaminated air is highly dependent upon the ability of an
operational area to limit the exchange of indoor air with outdoor air.
Limited ventilation also tends to trap the contaminated air that infiltrates
into the building. As a consequence, provisions should be made to
ventilate or leave the building soon after the contamination source has
passed.

Evacuation

The purpose of evacuation is to reduce or eliminate potential personal
exposure to chemical or radiological hazards, and to provide protection
from the effects of fire. Appropriate actions, such as directing the use of
alternative evacuation routing, will be implemented to facilitate
evacuation onsite if constraints exist that impede evacuation. Offsite
authorities are responsible for developing evacuation plans for their own
jurisdictions; however, these authorities may base their evacuation plans
on information provided by the affected facility. If an evacuation cannot
be implemented, sheltering-in-place will be recommended.

Government-owned buses are the primary means of transportation for
evacuation at INTEC. These buses will use evacuation routes that avoid
the path of the incident plume whenever possible. Specific evacuation
routes and evacuation procedures are described in emergency response
procedures and in facility addenda. Traffic control points, which are the
responsibility of the protective force, will also expedite traffic flow
during implementation of an evacuation. If necessary, an evacuation can
be implemented during adverse weather. Private vehicles may be used as
an alternate means of evacuation, if directed by the INTEC EAM or

INL ED.
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8.3

8.4

8.2.3 Access Control

Access control restricts unauthorized individuals from entering an area in
which exposure to hazardous conditions could exist. Access control is a
necessary adjunct to both sheltering and evacuation. Access control helps
to clear traffic from roads within the hazardous condition area, so they
may be better used for evacuation or emergency vehicles. It also
provides a means of maintaining security for areas that have been
evacuated or sheltered. Protective forces implement access control.

Protective Action Criteria for Radiological Incidents

The ERO uses the PAGs published in the Manual of Protective Action Guides and
Protective Actions for Nuclear Incidents (EPA 1998) as the basis for making
PAs/PARs. For convenience the EPA manual divides nuclear incidents into three
phases: early, intermediate, and late phases. PAGs are generally specified for each
phase. Decisions to implement radiological PAGs should be based on the
projected dose that would be received if the PAGs were not implemented. In
addition, the EPA considered several other principles in establishing the
radiological PAGs, including:

° Doses that would result in acute effects should be avoided.

o The risk of delayed effects should not exceed the upper bounds that are
judged to be adequately protective of public health under emergency
conditions and are reasonably achievable.

o Any reduction of risk to public health achievable at an acceptable cost
should be carried out.

o Regardless of the above principles, the risk to health from a PA should not
itself exceed the risk to health from the dose that would be avoided.

The PAGs do not imply an acceptable level of risk for normal (nonemergency)
conditions. They also do not represent the boundary between safe and unsafe
conditions. Rather, they are the approximate levels at which the associated PAs
are justified. Radiation doses presented in this section refer to dose per individual.

Criteria for Non-radiological Incidents

Emergency planning for non-radiological incidents is included in implementing
documents.
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8.5

Reentry

The Incident Commander is responsible for initial reentry into the area for rescue
and initial mitigation of the event. Reentry into an evacuated facility or
established control area under emergency conditions is performed to take actions
for the protection of people, property, and the environment. These actions may
include: (a) on-scene assessment for initial monitoring and evaluation of the
emergency; (b) collection of information for reentry planning; (c) isolation or
containment of a hazardous substance; and (d) protection of vital equipment used
for the protection of people, property, and the environment.

Reentry planning is a coordinated effort performed by the planning manager,
technical support, facility management, engineering, and the fire department, then
approved by the INTEC EAM. Supervision of reentry will consider protective
clothing, radiation dosimetry, and the following general instructions to specified
individuals:

1. Perform shutdown duties as assigned by the INTEC EAM.

2. Search for unaccounted personnel or ascertain that all personnel who were
in the affected area have been evacuated.

3. Assist in evacuating injured or incapacitated personnel from the affected
area.

4. Evaluate and report damage to equipment and facilities.

Measure and record radiation or hazardous material levels.

6. Perform operations that may mitigate the effect of the hazardous
condition.
7. Establish personnel exclusion area boundaries.

For reentry activities, the emergency work permit approved by the INTEC EAM

is utilized for all personnel reentering the affected area. When activities are taken
in response to an emergency conflict with TMI-2 ISFSI Technical Specifications,
these activities will be reported to the NRC in accordance with /10 CFR 72.75 (b).

After an emergency has been terminated, reentry into an originating area is
carefully planned and controlled to minimize exposing personnel and equipment
to radiation, hazardous materials, unstable physical conditions, or other hazards.
Both reentry and recovery are carefully planned and controlled to prevent
initiating another emergency. Reentry planning is performed by the recovery
organization through developing a recovery plan. Included in the recovery plan is
any reentry consideration necessary for recovery.
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8.6

8.7

8.8

If operations are placed in standby or shutdown as a result of an emergency, the
INTEC EAM or Recovery Manager will direct qualified reentry personnel to
monitor for leaks, pressure buildup, gas generation, wherever appropriate.

Normal operating procedures are used to the extent possible for all reentry
activities. When this is not possible special procedures governing the activity
being conducted are written and receive approval from the Recovery Manager.

Emergency Planning Zone

Emergency planning zones will be used in implementing documents to ensure that
PAs for the TMI-2 ISFSI are implemented in a prompt and effective manner.

Records

All logs and records pertaining to the incident will be retained as permanent
records.

Personnel Accountability

Facility security provides access controls that are used for personnel
accountability in the event of an evacuation. The responsibility for personnel
accountability for incidents at the TMI-2 ISFSI is assigned to the INTEC EAM.
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9. EMERGENCY MEDICAL SUPPORT

Medical support facilities and capabilities available to INL facilities during an emergency
are described in this section, including general medical facility and staff resources, the
system for handling medical emergencies, equipment, transportation, evacuation,
agreements, communications, and offsite facilities available for emergency response.

The INL Site has a central clinic located at the CFA. The central clinic has a
decontamination unit with a dedicated holding tank.

If medical treatment is needed that cannot be handled at the INL, arrangements have been
made for additional medical support offsite via MOUs between DOE-ID and Eastern
Idaho Regional Medical Center, Idaho Falls, Idaho; Portneuf Regional Medical Center,
Pocatello, Idaho; and Bingham Memorial Hospital, Blackfoot, Idaho. In the case of a
contaminated/exposed person, the radiological control technician or industrial hygienist
stays with the contaminated/exposed person until he or she is released by the attending
physician.

9.1 Medical Support System Description

The INL medical program has first-aid trained personnel to respond to injuries
(non-contaminated or contaminated). Preparation for medical emergency response
will be directed by an MD, or his designee. Actual medical response activities
will be directed by an MD or on-call physician.

The CFA medical staff and/or responding emergency medical technicians (EMTs)
will make the determination, possibly by phone or radio consultation, on where to
take patients that require care beyond the scope of individual dispensaries. A
patient will be brought to CFA under two conditions: (a) if it appears that minor
treatment can be administered and the patient released, and (b) if
triage/stabilization or decontamination is required before an attempt is made to
deliver the patient to a local hospital.

9.2  INL Occupational Medical Program Staff

The CFA clinic has at least one physician on day shift. In addition, registered
nurses who are EMT and advanced cardiac life support certified are at CFA.
Nurse coverage at the CFA clinic is 24 hours a day. Designated physicians are on
call 24 hours a day. INL Fire Department EMTs are also available 24 hours a day.
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9.3 Equipment
9.3.1 CFA Clinic

9.4

9.3.2

9.3.3

9.3.4

The primary medical facility for the INL is the CFA Clinic, which has
supplies, equipment, and a trained staff. The ambulance bay has showers
that can be used for patient decontamination. A decontamination tank is
also located in the ambulance bay area.

INTEC

INTEC is equipped with protective clothing and equipment for entry into
contaminated areas; the INL ambulances are also equipped with basic
protective clothing, protective cover for patients, and dosimetry for
radiological exposure. Medical kits are located in several areas of each
facility according to hazards and accessibility.

INL Ambulances

The INL maintains ambulances onsite staffed by certified EMTs. All
ambulances are fully equipped to care for injured personnel.

Regional Medical Facilities

Three hospitals, in the regions adjacent to the INL Site, qualify as
secondary care facilities—one in Idaho Falls, one in Pocatello, and one
in Blackfoot. Each hospital has either a separate entrance for
contaminated patients or has developed procedures to separate patients
through a divided entry. Procedures are also in place for patient
decontamination, using holding tanks or other equipment to contain
contaminated water. INL personnel will assist hospital personnel in
transferring contaminated waste into storage containers and in
transporting the waste to the INL Site for treatment and storage.

Transportation and Evacuation

Procedures are in place for the transportation/evacuation of injured individuals,
including radiologically or chemically contaminated injured individuals, if
necessary. Transportation and evacuation are coordinated with the MD and the
Incident Commander. If ambulance capabilities are exhausted, shuttle vans,
government vans, cars, and buses may also be used for evacuation, depending on
casualty numbers. Protective force vehicles are available for emergency
situations.
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9.5  Agreements

MOUs have been signed to prearrange care for INL emergency casualties, which
may or may not be chemically or radiologically contaminated, at local hospitals.
These MOUs state that the hospitals will maintain an adequate skill base to be
able to respond to the INL’s unique problems and will provide adequate support

personnel for such a response.

9.6 Communications

Emergency medical communications are part of overall communications

addressed in Section 6.
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10.

PUBLIC INFORMATION

The INL emergency public information program establishes the means for providing
accurate and timely information to INL employees and the general public through the
media. This program also provides for an annual familiarization session to acquaint the
news media with the methods for obtaining information during an emergency, as well as
information about the overall emergency management program for the INL.

The method and procedures for timely release of accurate information regarding a
TMI-2 ISFSI emergency to the news media and the coordination of this information
within DOE and with other federal, state, tribal, and local response organizations is
established in emergency public information implementing procedures. Preapproved
press releases are available in the EOC for immediate release to notify the media that an
emergency has occurred, INL emergency response organizations are responding, and
additional information will be forthcoming. Information from the INTEC Emergency
Control Center is provided to the INL EOC. This information provides a chronological
list of events and is distributed to appropriate personnel in the EOC. The EOC
Information Specialist gathers information from the teams within the EOC for press
release/press conference preparation. Times for additional press conferences are
established by the Public Information Director based upon event escalation, media
deadlines, demand for information, etc.

During a TMI-2 ISFSI emergency, INL news releases are written in the EOC. The EOC
public information function is to write the news release; obtain a classification review;
obtain release approval from DOE-ID; and transmit the news release to the JIC.
Information is disseminated to the media and the public through the JIC.
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11.

TERMINATION AND RECOVERY

During an emergency, actions are directed toward protecting people and limiting the
consequences of the incident. Once initial corrective actions have been taken and
effective control established, response efforts may shift toward recovery.

Recovery is the process of assessing post-emergency conditions and developing a plan
for returning to pre-emergency conditions when possible and following the plan to
completion.

The INTEC EAM is responsible for determining when an emergency situation is
sufficiently stable to terminate the emergency and to enter the recovery phase. A recovery
manager may (depending on event complexity) be appointed to initiate recovery planning
and implement recovery measures.

The Incident Commander is responsible for initial reentry. Reentry into an evacuated
facility or established control area under emergency conditions is performed to take
actions to protect people, property, and the environment. These actions may include:
(a) on-scene assessment for initial monitoring and evaluation of the emergency;

(b) collection of information for recovery planning; (c) isolation or containment of a
hazardous substance; (d) rescue of injured or affected personnel; and (e) protection of
vital equipment used for the protection of people, property, and the environment.

11.1

Termination of an Emergency

Emergency conditions exist until adequate measures have been taken to protect
personnel health and safety, to protect the environment, to stabilize conditions,
and to minimize operational disruption away from the scene. Emergency
termination can be declared when: (a) the source causing the emergency is under
control or has been neutralized; (b) no individual, either onsite or offsite, is
further threatened by the condition; (c) the area is secured to protect against
inadvertent entry and to provide controlled access for investigators; (d) further
damage to systems, equipment, or structures is under control or limited; and

(e) the INTEC EAM, in consult with the INL EOC ED, and the DOE-ID MDO
declares the emergency is terminated.

11.1.1 Terminating an Emergency Event

The INTEC EAM declares the end of the emergency response process
and initiates recovery actions. When conditions have stabilized or are
improving with no reasonable expectation of worsening, the INTEC
EAM, in consultation with the ED and the DOE-ID Management Duty
Officer will direct recovery operations to begin. The INTEC EAM takes
the necessary actions to assure a smooth transition from emergency
response to recovery. These actions may include designating the
recovery manager early in the emergency phase and deciding how best to
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11.2

utilize ERO resources in the recovery organizations. The INTEC EAM
releases emergency response personnel or places personnel on stand-by,
depending on the potential need for responders during initial recovery
and the time that initial recovery will begin. The INTEC EAM
documents existing conditions and turns the situation over to either a
directing authority or the recovery organization as appropriate.

11.1.2 Debriefing or Critique

As soon as reasonably practicable after the emergency is terminated, the
INTEC EAM or assigned recovery manager assembles all participating
personnel to verify existing conditions, review the event in detail, and
determine and assign corrective actions. If necessary, the INTEC EAM
or recovery manager initiates or requests an investigation prior to
determining corrective actions.

Recovery

When it has been determined that TMI-2 ISFSI conditions have stabilized, or are
improving with no expectation of worsening, the INTEC EAM, in concert with
the ED and the DOE-ID Management Duty Officer, will direct recovery
operations to begin. The change of classification from emergency status to
recovery status will be conveyed to the ERO by formal announcement in the
INTEC Emergency Control Center by the INTEC EAM. Offsite agencies and the
public will be informed of this transition through appropriate notification
processes.

The initial objectives in the recovery phase will be to assess damage and
determine the work limitations and access controls necessary to place the

TMI-2 ISFSI in a long-term, safe condition. Once initial objectives are completed,
the INTEC EAM or recovery manager will ensure that the recovery plan includes
checking and restoring all TMI-2 ISFSI equipment important to safety to normal.
The ICP Base Plan and other implementing documents will provide additional
details of recovery plan considerations.

11.2.1 Recovery Organization

The INTEC EAM is responsible for determining when an emergency
situation is sufficiently stable to terminate the emergency and to enter the
recovery phase. A recovery manager may (depending on event
complexity) be appointed to initiate recovery planning and implement
recovery measures. The recovery organization differs from the ERO in
that the use of the incident command structure is stopped and recovery
teams are established to accomplish recovery actions.
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11.2.2

11.2.3

11.2.4

Procedures

Normal operating procedures are used to the extent possible for all
recovery activities. When this is not possible special procedures
governing the activity being conducted are written and receive approval
from the recovery manager.

Further plans and procedures are developed in accordance with existing
routine practice for safety analysis and procedure development. Routine
practices are adequate because rapid action is not required after the

emergency is terminated and emergency response capability is restored.

Normal Operations

The recovery manager declares recovery complete when the recovery
plan is complete. That is, all follow-up, reentry, and recovery actions are
complete and the affected area is in a condition that can be returned to
routine operations, left in a true standby condition, or dismantled.

NRC Event Reporting

The DOE-ID Facility Director for the TMI-2 ISFSI will ensure that
reports of events and conditions resulting in the use of the TMI-2 ISFSI

Emergency Response Plan are reported to the NRC in accordance with
10 CFR 72.75.
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12. PROGRAM ADMINISTRATION

12.1

12.2

Program Administrator

The ICP Emergency Management Program Manager (FSM) is the emergency
management program administrator. The emergency management program
includes the TMI-2 ISFSI emergency program. The TMI-2 ISFSI Manager has
overall responsibility and authority for developing, maintaining, and updating the
ISFSI ERP.

Document Control

12.2.1 Emergency Response Plan Control

This Emergency Response Plan is controlled by the ICP Document and
Record Service Center (DRSC). DRSC oversees distribution of
documents (i.e., processes requests for the plan and distributes revisions
of the plan to persons on the controlled document list). The plan is sent
to DOE-ID, DOE contractor distribution, ICP EM Program
Administrator, INTEC ECC, INL EOC, state and local agencies with
which the INL has MOUs, and the NRC.

Anyone associated with the EM process may request a change to the
plan. The TMI-2 ISFSI Manager regulates all changes to the document.
The TMI-2 ISFSI Manager, ICP EM Program Manager, or INTEC
Emergency Planner has the responsibility to request revisions to the plan
as outlined in Section 1.1.1.

All changes to the plan require formal /0 CFR 72.44 evaluation and
DOE-ID approval prior to issuance.
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13.

TRAINING AND DRILLS

This section describes the training provided to the INTEC ERO personnel on how to
respond to an emergency.

13.1

13.2

ERO Training

Personnel who are assigned to an INTEC ERO position in INTEC ECC must be
equipped with the knowledge and position-specific skills for his/her position
before responding as a qualified member of the ERO. The curriculum is
modularized so that ERO personnel receive training specifically designed to meet
the needs of that position’s duties. Training for each position includes general
information on emergency management orientation, position activation,
communications, and position-specific practical application.

The program is designed to train INTEC ERO members to function as a team.
Practical exercise scenarios are based on credible ICP emergencies as defined in
hazards assessments.

Training provided to fire department personnel, medical personnel, and other
technical specialists is limited to ERO orientation topics such as
chain-of-command, ERO structure, and communication flow.

Outline of INTEC ERO Training Activities

The INTEC ERO is comprised of INTEC personnel whose work assignments and
experience provide the background, expertise, and authority necessary to perform
the functions of their respective positions during an emergency. ERO operations
are based on an Incident Command System, which consists of the following four
functional areas of command, operations, logistics, and planning:

o Command—The command function is responsible for overall
management and control of an incident.

o Operations—The operations function is responsible for coordination and
management of direct mitigation activities.

. Logistics—The logistics function is responsible for obtaining personnel,
equipment, supplies, and services in direct support of mitigation activities.

o Planning—The planning function is responsible for the collection,
assessment, and dissemination of technical information.

Qualified personnel are trained in the portions of the emergency plan and its
implementing documents appropriate for their positions. Training is provided in
the following subject areas: log keeping, emergency communications and
equipment, emergency classification, notifications, facility-specific operations
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13.3

and hazards, exposure control, protective actions, reentry planning, recovery
planning, consequence assessment, and accountability.

13.2.1

13.2.2

13.2.3

INTEC ERO Initial Training Requirements

The ICP EM Program Manager maintains a formal training program for
the qualification of INTEC ERO. First INTEC ERO personnel receive
general information regarding ERO assignment requirements and
orientation, and then they are trained in the specific functions according
to position. Opportunity to practice the use of facilities, equipment,
appropriate procedures, and checklists is provided during training.

Requalification Requirements

Requalification training is conducted on an annual basis (calendar year).
Instruction is based on topics/tasks identified as retrain items during job
analysis (retrain topics are identified as “annually” or “biennially”
trained); lessons learned during drills, exercises, and actual events; and
changes to plans and procedures. Deficiencies and weaknesses identified
during drills, exercises, and actual events are remediated during these
sessions.

Emergency plan and procedure changes are distributed to INTEC ERO
members throughout the year in the form of assigned reading in addition
to requalification training discussions. Assigned reading is determined
according to position duties, and is distributed to affected INTEC ERO
members. Completion of assigned reading is tracked in Training Records
and Information Network (TRAIN).

Requalification Extensions

When a requalification period must be extended for an INTEC ERO
member, it must be approved by EM Program Manager.

When the qualification lapses, the ERO member cannot be included in
the duty rotation and cannot be called to respond.

Controller/Evaluator Training

Personnel selected to perform the controller and evaluator responsibilities and
functions during a drill/exercise are required to complete the Controller/Evaluator
Course prior to performing the controller/evaluator assignment. The course
provides the basic concepts and guidelines on proper conduct of control and
evaluation during emergency drills and exercises. The course emphasizes the
controllers’ and evaluators’ roles as they pertain to participant interactions,
enforcing safety precautions, and adhering to prescribed controller guidelines.
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13.4

13.5

13.6

Evaluation methodology and exercise critique execution and format are also
described.

Drill/exercise controller and evaluator qualification is accomplished by attending
controller and evaluator training and is maintained by participating in a
drill/exercise as a controller or evaluator at least once every 3 years.

General Employee Emergency Response Training

INTEC general population is provided initial and annual emergency response
action training as part of the INL Site Access Training and ESH&QA/Integrated
Safety Management/Voluntary Protection Program Annual Awareness Training.

Drills and Exercises

A coordinated program of drills and exercises is an integral part of the ICP EM
program. See Section 13 and Section 14 of this plan.

Resources and Facilities
13.6.1 Training Development

A Systematic Approach to Training (SAT) is used to design training
based on a job analysis of specified ERO position checklists and
emergency plan implementing procedures.

13.6.2 Training Facilities

Training for INTEC ERO members is most effectively delivered in the
ECC. Classroom and lab training experience can be combined for
optimal learning and retention by trainees. Computer-based training
stations are established to support the delivery of training modules
available for that type of individualized instruction.

13.6.3 Training Aids

The INTEC ECC contains phones, two-way radios, computers, printers,
fax machines, and status boards that are available for use in training.

The use of actual equipment found in the INTEC ECC is essential to
trainees’ successful performance during actual events, drills, or
exercises. Therefore, instructors are strongly encouraged to hold training
in the INTEC ECC whenever possible.

Visual aids such as overhead transparencies, computer-generated visual
images, handouts, wall charts (posters), flip charts, and videotapes are
used to support the delivery of training.
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13.7 Facility Management

Facility management is responsible to ensure that personnel are assigned to fill
required INTEC ERO positions and that they attain and maintain qualification
through attending and participating in the ERO Training and Drill and Exercise
Programs.

13.8 ERO Training Program Elements

13.8.1

SAT

SAT provides a comprehensive approach for developing and conducting
training programs. The SAT consists of five phases: analysis, design,
development, implementation, and evaluation. The first four phases are
generally sequential, with the output of one phase providing the input to
the next. The evaluation phase is interactive and is applied throughout
the process. The phases overlap when lessons are actually being
developed.

13.9 EM Training Program Application

13.9.1

13.9.2

Exception from Training/Credit for Previous Experience

Qualified personnel (who have satisfactorily completed training
programs comparable in content and in performance standards) may be
exempted from portions of training on an individual case basis.
Exceptions from training will be based on a review of historical training
records (e.g., transcripts) and personal interviews. The ICP EM Program
Manager must approve any training exception.

Training Staff Qualification

The EM training staff must have completed the training staff
qualification program commensurate with job assignment.

In addition, ICP EM program staff will maintain instructional skills
proficiency by teaching at least one of the courses for which they are
qualified at least once a year.

The ICP EM Program Manager will impose additional qualification
requirements or waive any requirements in writing on an individual basis
through consideration of the job assignment and other existing
qualifications.
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13.9.3

Evaluation Methodologies

Trainee understanding of course concepts is regularly assessed through
written exams, although not all ERO training courses include a written
examination. For those courses that include examinations, trainees must
answer a minimum of 80% of the exam questions correctly to pass.
Some ERO training courses contain a practical component used by the
instructor to determine trainee mastery of course concepts. Trainee
performance is further assessed in the required annual drill participation.

When a trainee fails a written exam (receives a grade lower than 80%),
he/she will be required to take a second version of the exam following a
review of the objectives for exam items answered incorrectly. This
review is generally conducted by the instructor that taught the class the
individual attended. If the trainee answers less than 80% of the second
exam questions correctly, the trainee will be required to re-attend initial
training on that topic and take the exam again.

13.10 EM Training Program Administration

13.10.1

13.10.2

EM Training Program Records

Individual training records are the records that document the completion
of formal training for each individual. This includes training course
completion records and qualification results.

The INTEC emergency planners are responsible for ensuring entry of
training completion and qualification data into TRAIN by providing
originals of training attendance rosters and original exams to the facility
training coordinator.

Training program records are the materials used to conduct training,
which may consist of original written lesson plans, and associated
supporting materials and documents and electronic files of the same,
instructional aids, etc., used in developing and delivering training.

Initial ERO Qualification Administration
13.10.2.1  Facility-Specific Requirements

Prior to appointment to an INTEC ERO position, personnel
shall have completed all INTEC specific training
requirements. The INTEC Area Project manager is
responsible to ensure all INTEC specific training is
completed prior to the appointment of personnel to INTEC
ERO positions.
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13.11

13.10.3

Drills

13.10.2.2

13.10.2.3

Time Limit for Initial Qualification

Initial qualification duration for an INTEC ERO position
must not extend over a period of more than 1 year beginning
on the date of the first ERO course attended. This includes
participating in a drill in the assigned position.

Individuals previously qualified in an INTEC ERO position
may be assigned to new positions that require additional
initial training. Those individuals must have consistently
maintained qualification in the previous position (annual
participation in the ERO requalification training and
participating in a drill) and complete any additional
qualification training and participate in a drill in the new
position within 1 year of the date of the first ERO course
attended to complete qualification for the new assignment.

Verification of Initial Qualification

Initial INTEC ERO qualification will be verified on TRAIN
prior to issuing qualification certificates. If training and/or
drill requirements are incomplete according to TRAIN
records, no certificate will be issued.

ERO Position Equivalent Qualification

In the event that an INTEC ERO position is temporarily unstaffed
through employee absence, termination, or illness, it is necessary to have
qualified personnel available to fill those positions in an emergency.
Therefore, a list of substitute personnel based on required training
equivalencies is maintained.

A drill is a supervised “hands-on” training session, which may be evaluated, for
individuals or teams that develop or maintain a specific operational or emergency
response capability. Drills are conducted to provide emergency response training
in a particular operation and to forecast an organization’s capability to respond
effectively to an emergency. Drills may be used to maintain proficiency of
INTEC ERO members, prepare for exercises, resolve deficiencies, improve
performance, and mentor individuals in specific functional areas. Drills may also
be used to validate the closure of corrective actions required because of audits,
exercises, or other similar activities.
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Drills are of sufficient scope, duration, and frequency to ensure adequate training
and proficiency for all elements applicable to the ICP emergency management
program. Drills address specific activities as appropriate to the mission of the ICP,
such as notification, emergency communication, fire, medical response, hazardous
material detection and monitoring, security events, personnel accountability,
evacuation, event categorization, decontamination, facility activation, public
information, and radiological control. Radiological/Health Physics, Medical and
Fire Drills will be conducted annually. (10 CFR 72.32(a)(12)

Drills of sufficient complexity will be conducted at INTEC to allow all essential
INTEC ERO members to participate in at least one drill or exercise per year.

13.11.1 Tabletop Drills

Tabletop drills consist of supervised training that involves “talking
through” responses and instructions with minimal performance activities.

13.11.2 Functional Drills

Functional drills consist of a supervised instruction period that involves
walking through and completing actual response actions using response
equipment. Drill controllers present the scenario information and control
activities. Performance can be evaluated if required.
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14.

EXERCISES

The ICP EM exercise program is designed: to validate all elements of the ICP Emergency
Management Program over a 5-year period by initiating response to simulated, realistic
emergency events and conditions in a manner that, as nearly as possible, replicates an
actual event. Planning and preparation for an exercise uses an effective, structured
approach that includes documentation of specific objectives, scope, time lines, injects
controller instructions and evaluation criteria for a realistic scenario. Each exercise is
conducted, controlled, and evaluated. An effective and reliable critique process has been
established that includes gathering and documenting observations of the participants.
Corrective action items identified as a result of the critique process are incorporated into
the Exercise After Action Report.

Each exercise emphasizes emergency events that minimize the use of generic nonspecific
simulations in the scenario. Scenarios are a sequence of events that are technically
accurate and have measureable objectives.

The Emergency Management Program Manager designates an exercise coordinator, who
leads and coordinates planning and execution of exercises.

14.1 Exercises

For the purposes of the drill and exercise programs, the ICP is considered one
facility and, as such, one exercise per year will be conducted to test and
demonstrate integrated emergency response capability. The individual facility at
which the annual exercise is initiated will be rotated so that each facility will be
able to participate in an exercise at least once every 6 years.

The exercises conducted at the ICP do not include every facility at the ICP.
Therefore, the ISFSI might not be part of a particular exercise. However, the
requirements of /0 CFR 72.32(a)(12)(ii) are implemented as part of the ICP drill
and exercise program.

Biennially, an exercise involves offsite participation, which implements the
recommendation in /0 CFR 72.32(a)(12)(ii) for biennial exercises. These
exercises will include NRC notification despite the fact that the NRC licensed
facility (INL TMI-2 ISFSI) may not be part of the INL exercise.

14.1.1 Evaluation and Corrective Action

An evaluation group is established for each exercise to assess the
performance of the exercise participants against the objectives of the
exercise.
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14.2

Evaluators are provided training to ensure they have a general
understanding of the objectives, scenario, security and safety issues, and
an in-depth understanding of their respective areas of responsibility.

Objectives and criteria are established for each exercise to assess
performance of the participants against the objectives that are applicable
to their functions. Evaluation criteria and references are in the form of
standardized evaluation forms. Instructions on use of the forms are
provided for evaluators in the exercise package.

A critique is conducted at the conclusion of each exercise to allow
participants to share their observations, discuss positive and
improvement-needed aspects, and suggest refinements or changes to
emergency plans or procedures. Each exercise is critiqued per /0 CFR
72.32 (a)(12)(ii) using individuals not having direct implementation
responsibility for conducting the exercise. Each critique must evaluate
the appropriateness of the plan, emergency procedures, facilities,
equipment, training of personnel, and overall effectiveness of the
response. Deficiencies found by the critiques must be corrected.

The report prepared after each exercise documents the exercise scope,
objectives, and recommendations for improvement actions. The ICP EM
organization develops an action plan to implement appropriate lessons
learned, improvement items, weaknesses, and deficiencies. Facility
management develops corrective actions for those items that are facility
issues. ISFSI management will be directly involved in exercise issue
corrective action plan development and resolution process for those
issues identified in exercises for which the TMI-2 ISFSI takes credit for
10 CFR 72.32 compliance.

Offsite Coordination

Interface support for drills and exercises in which the state, local, public and tribal
authorities may participate is facilitated by an INL public safety liaison. Interface
support for drills and exercises in which federal agencies may participate is
provided by the DOE-ID. Interface support for drills and exercises in which the
local media may participate is provided by an INL public affairs office.
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14.3 Implementation

14.3.1

14.3.2

Organization and Responsibilities

For the elements under its jurisdiction, INTEC management is
responsible for continued support of the emergency management
program through development, conduct, and post-exercise activity,
including implementing corrective actions to resolve identified
deficiencies.

The responsibilities of the emergency management organization include
developing and maintaining a coordinated program of drills and
exercises integral to the emergency management program.

An exercise planning group is typically assigned for each exercise.
Group members are familiar with exercise concepts, their respective
emergency plans and procedures, and the current status and needs of the
facility EM program. They have the authority and capability to commit
and coordinate the necessary resources from their respective
organizations. The planning group responsibilities include:

o Identifying and scheduling all activities associated with the
exercise

o Determining scope, objectives, participants, and schedule for the
exercise

. Developing general scenario guidelines for the exercise

o Coordinating administrative, logistic, safety, and security
activities.

The planning group is typically assigned far enough in advance of an
exercise to coordinate drills before the exercise.

Exercise Participants

Participants consist of actors, players, controllers, evaluators, and
observers. The planning process includes identifying the participating
organizations and specific individuals. An effective means of identifying
various categories of participants in drills and exercises is accomplished
through the use of color-coded armbands or other distinctive wear. All
personnel without the color-coded wear are considered to be players.
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14.3.3

Players include actors and members of the INTEC ERO and they
comprise the majority of participants in a drill or exercise. Other
participants include controllers, evaluators, and observers.

Controllers shall be trained individuals with prior drill/exercise
participation and expertise in the areas to be demonstrated. They are
responsible for the safe and effective conduct of drills and exercises.

Evaluators shall be trained individuals with prior participation and
expertise in the areas to be demonstrated. They are responsible for
observing, evaluating, and critiquing exercises, including the
performance of the exercise controllers.

Observers may be present for official and/or educational purposes. The
attendance of observers, their locations, and their rules of conduct will be
directed by a controller.

Drill/Exercise Planning Process

The scope of drills includes operational aspects to support the emergency
plan, implementing procedures, and operations training. Drill objectives
may include specific activities such as: notification, emergency
communication, fire, medical response, hazardous material radiological
control, security events, personnel accountability, evacuation, emergency
categorization, decontamination, facility activation, public information,
and reentry/recovery.

Objectives for tabletop drills may be selected from the current ERO job
task list, or the ICP Emergency Response Performance Assessment
Criteria functional objective list used for functional drills and exercises.
The type of objective is dependent upon the training need and scope of
the drill.

Each objective for a functional drill or exercise is developed from the
ICP Emergency Response Performance Assessment Criteria. Each
objective represents a response capability (program element) required for
an ERO. The standards of performance are referenced to the criteria to
ensure personnel are evaluated to predefined tasks, training, procedures,
and implementation plans.

Exercises include more complex and integrated events beyond simply
the operational aspects of process or facility control. Exercises test the
integration of emergency management program elements involved in the
response and, depending upon design, may include both onsite and
offsite activities.
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14.3.4

14.3.5

During the developmental stages of a drill/exercise, the scenario
development group will determine which criteria are applicable for the
selected objective, based upon the scope.

Factors included in planning are personnel and facility safety, security,
exercise confidentiality, simulation, and realism.

Scenario and Drill/Exercise Package

The scenario is the sequential information that identifies and details the
simulated emergency events, timing of specific activities, expected
player responses and related data. To ensure the credibility of the
scenario, information from the following sources may be used:

o Hazards assessments

o Safety analysis reports

o Critique reports from actual emergencies

o Past exercise packages

. Occurrence reports

o Facility operating experience

o Identified weaknesses and deficiencies from inspections or
appraisals.

Drill/exercise packages are prepared to provide the mechanisms to
conduct and evaluate the drill/exercise. Packages are closely controlled
to prevent premature disclosure to participants.

Preparation Activities

A formal training program will be conducted for the individuals
participating as controllers and evaluators in a drill/exercise. Emphasis is
placed on safety, security, and controller and player interface; including
criteria for controllers to intercede in player actions.

Key players may receive a briefing for drills or exercises that include
information on:

° Rules of conduct

J Expected player performance (including acknowledgment that
they have received and understood message information or the
controller by repeating it back to the controller who provided the
input)
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o Safety and security
o Activities approved to be simulated or walked-through
o Methods for participant identification
o Special administrative, logistic, or communications arrangements

14.3.6

in effect during the drill/exercise.

The player briefing shall not include any information related to the
scenario. An e-mail message is sufficient for this briefing.

Controllers and evaluators shall receive a predrill/exercise briefing to
provide familiarity with the scenario, expected participant actions, and
their duties and responsibilities. They will also function as safety
monitors.

Conducting the Drill/Exercise

At any time, the chief controller can suspend or terminate the
drill/exercise for one of three conditions:

1. Players successfully reach the appropriate termination point,
consistent with the purpose, scope, and objectives.

2. The drill/exercise deviates to the extent that the objectives cannot
be adequately demonstrated.

3. A real event/alarm occurs during the drill/exercise such that
continuation is not practical.

Scenario information, data, and evidence should be presented to the
players as it would be found, measured, or indicated, with maximum
realism. Props should be used to provide visual evidence as appropriate,
if no safety or environmental concerns are present. If possible, the event
should appear to the players as if it were actually occurring. If
emergency procedures call for the use of protective equipment or
clothing, the actual protective equipment and clothing should be used
during the event. Players should be provided with scenario information
commensurate with the occurrence of specific events or specific actions
taken by the players. Information should be provided to players by
controllers, to control the progress of a drill/exercise.

Free play is an extension of realism, and players should be permitted to
make decisions and take actions they consider appropriate to the
scenario. Controllers should allow the players to proceed with
appropriate actions and should notify the chief controller that a deviation
is occurring. If the players’ intended actions compromise safety or
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security, the controller should intervene to stop the action and should
document the intended action.

Prompting occurs when players attempt to complete a performance
function and the controller provides assistance to ensure satisfactory
completion of a task or function. Controllers should not prompt
participants until the need is warranted.

o Drill controllers shall prompt or correct participants in
completing their performance functions. Drills are training and
shall be treated as such unless an evaluated drill is being
conducted.

o Exercise controllers shall not prompt or correct participants in
completing their performance functions.

Communications equipment and procedures shall be used and evaluated
during drills/exercises. Communication shall clearly indicate that the
event is a drill or exercise. Where available, voice paging messages may
be given to facility personnel informing them of the drill/exercise. All
communications must be in compliance with security practices. Personal
information, such as the actual names or phone numbers of individuals,
shall not be transmitted on systems that can be monitored by the public
or the media (e.g., radio, cell phone, or satellite phone).

Any transmittable (i.e., not face to face) communications during a drill or
exercise will begin and end with the statement “This is a drill.”

14.3.7 Evaluating the Drill/Exercise

Drills and exercises are evaluated through the use of critiques and
eliciting participant observations. Identifying deficiencies and areas for
improvement with a final report will be done following an evaluated
drill/exercise.

The licensee shall critique each exercise using individuals not having
direct implementation responsibility for conducting the exercise. Critiques
of exercises must evaluate the appropriateness of the plan, emergency
procedures, facilities, equipment, training of personnel, and overall
effectiveness of the response. Deficiencies found by the critiques must be
corrected per 10 CFR 72.32 (a)(12)(ii).
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HSM No.

Date:

NOTE:

1.

Any changes to this procedure must undergo a 10 CFR Part 72 screen.

INTRODUCTION

1.1

1.2

Purpose

To lower the hydrogen concentration and ensure a clear diffusion path by
performing a DSC purge and DSC HEPA filter changeout.

Scope and Applicability

This procedure defines the systematic actions required for DSC purging and DSC
HEPA filter changeout (which is required if hydrogen sampling indicates
hydrogen concentrations greater than 0.5%) during storage activities of the TMI-2
Independent Spent Fuel Storage Installation (ISFSI) after storing a Dry Shielded
Canister(s) (DSCs) in a Horizontal Storage Module(s) (HSMs).

PRECAUTIONS AND LIMITATIONS

2.1

2.2

23

Personnel must follow the applicable hazard mitigations detailed in Appendix D,
“Procedure Hazard Analysis.”

Disposal of waste must be performed per MCP-1390 “Waste Generator Services
Waste Management.”

Step completion verifications must be performed as follows:

2.3.1  Steps that have an initial block in the column must be initialed by
supervision or procedure reader, as the step and associated sub-steps are
completed.

2.3.2  Steps that are not applicable must be marked “N/A” and initialed by
supervison prior to conducting the next step of the procedure.

2.3.3  All verifications must be documented at the time they are performed.
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2.5

2.6

2.7

2.8

2.9

2.10

If any TS limit is exceeded, the HSM must be placed in a safe configuration and
the TMI-2 ISFSI Manager/alternate or TMI-2 FSO/alternate notified and direction
received before proceeding.

If operations are halted, the HSM must be placed back into a safe configuration
per Technical Lead’s direction.

When purging is complete the DSC must be re-sampled per TPR-7066, “Periodic
HSM Monitoring, DSC Sampling, and Filter Housing Leak Tests,” to verify the
hydrogen concentration is equal to or less than 0.5%. Upon a successful sample,
the Vent port and Purge port filters must be changed out within 24 hours. The
lower explosive limit (LEL) for hydrogen is 5.0% by volume (50,000 ppm).

A radiological containment must be installed if required by RWP prior to
replacing purge and vent port HEPA filters.

An ALARA review and RWP must be completed prior to performance of this
procedure.

If, during hydrogen sampling, the hydrogen concentration within a DSC exceeds
the LCO, purge the DSC within 7 days until the hydrogen concentration is within
limits, AND replace the HEPA filters for the DSC within 24 hours after the DSC
purge operation is complete. (TMI-2 TS 3.2.3)

The surface dose rate of each HSM rear access door must not exceed 100 mrem/h
(gamma and neutron); and the surface dose rate of each HEPA filter housing must
not exceed 1,200 mrem/h (gamma and neutron). If these rates are exceeded, the
cause of the dose rates must be evaluated within 7 days AND corrective action
must be taken to restore the dose rates within limits within 30 days.

(TMI-2 TS 3.2.2)
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3. PREREQUISITES

NOTE: Steps 3.1.1 through 3.1.5 may be performed out of sequence to improve
operational efficiency at the discretion of the Technical Lead.

3.1 Planning and Coordination
Initial

- 3.1.1  Supervision: As a minimum, ensure the following personnel are
available:

A. TMI-2 ISFSI Tech Lead (1)

B. Fuel Handling Operator (Minimum—1 for radiological surveys
and leak testing, 2 for hydrogen sampling)

C. QA Representative (Minimum—1 for hydrogen sampling and
leak testing. Not required for radiological surveys)

D. RCT(l).

- 3.1.2  Supervision: Conduct a prejob briefing in accordance with MCP-3003,
“Performing Pre-Job Briefings and Documenting Feedback.”

- 3.1.3  Supervision: Verify qualifications of all personnel that will operate or
supervise the operation of equipment identified as important to safety
during this procedure. (TMI-2 TS 5.3.2)

Supervision Signature Date

- 3.1.4  Supervision: Notify security of pending entrance into CPP-1774.

- 3.1.5  Supervision: Ensure a ICP Radiological Work Permit is in place.
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3.2 Special Tools, Equipment, Parts, and Supplies

NOTE:

3.2.1

The following list of tools specifies the minimum quantities and
capacities required.

Supervision: Ensure the following equipment and tools are available, are

positioned, and are in current calibration as required:

DSC Purging/HEPA Filter Changeout Tools

30—2501in. - 1b

(Selected torque wrench must have a
range such that desired torque of 160 inch
pounds falls somewhere in the middle
third of the torque wrench range.)

Item Comments
Calibrated Torque Wrench (Inch Pounds)
for Sample Cover Installation Equipment ID No. Calibration Due

Date

Calibrated Torque Wrench (Foot Pounds)
for HEPA Filter Installation

(Selected torque wrench must have a
range such that desired torque of 55 foot
pounds falls somewhere in the middle
third of the torque wrench range.)

Calibration Due
Date

Equipment ID No.

Wrenches—32 mm socket and ratchet or
adjustable wrench

Used for the HSM rear access door and
transportation cover bolts.

Anti-Seize lubricant

For application to bolts prior to installation.

Rolling ladder with side rails

For access to the DSC purge and vent ports
while installed in the HSM.

Purge filter housing sample cover and
associated seals

DSC Test Tool

Appropriate PPE

As required by ES&H.

Regulated Compressed Air Cylinders
(minimum of 2 full cylinders
approximately 1,700 psig)

HEPA Filter Socket

TMI-902-X

Replacement HEPA filters (five)

Must have evidence of QA acceptance.

Purge Gas Regulator
Property ID #715969

Calibration Due Date
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- 3.2.2  QA: Verify that the equipment and tools listed in Step 3.2.1 are in
current calibration, that calibration information has been recorded
correctly, and that torque wrenches are of the correct range.

QA Signature Date

3.3  Training

3.3.1  Ensure the training requirements in Appendix D are met.
3.4  Approvals and Notifications

- 3.4.1 Supervision: Verify all prerequisites have been satisfied, and approval is
given for work to commence.

Supervision Signature Date

4. INSTRUCTIONS

NOTE: Sections NOT having a designated performer before them will be performed
by operations personnel.

4.1 IF the need exists to perform any task in the following routing table
GO TO and complete the appropriate section for that task;
THEN RETURN TO this section to select another task.

Task Procedure Section

Perform preoperational checks Perform Section 4.2.

Open the HSM rear access door Perform Section 4.3.

Purge the DSC with compressed air Perform Section 4.4.

Replace the Vent Port HEPA filters Perform Section 4.5.

Replace the Purge Port HEPA filter Perform Section 4.6.

Close and lock HSM rear access door Perform Section 4.7.

Perform Section 4.8.

Perform procedure closeout
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4.2 Performing Preoperational Checks
Initial

- 4.2.1  OP/RCT: IF required by RWP,
THEN set up radiological containment at the back of the HSM
containing the DSC in which the filters are to be changed.

4.2.2  RCT: Perform gamma and neutron radiation survey at the surface of the
rear access door. (TMI-2 TS 3.2.2)

4.2.2.1 Supervision: Verify combined radiation levels (gamma plus
neutron) are less than 100 mrem/h at the surface of the HSM
rear access door.

Supervision Signature Date

- 4222 RCT: Establish control boundaries as necessary.
4.3 Opening HSM Rear Access Door

431 RCT: Monitor for increase in radiation fields while rear access door is
opened.

4.3.2  Open HSM rear access door.

4.3.3  Supervision: Inspect rear door to ensure it remains operational and the
vent holes in rear door are free of blockage.

4.3.4  Supervision: IF the rear door needs maintenance attention,
THEN record problem in Facility Log and initiate work request.

- 4.3.5 OP/RCT: Remove the vent and purge filter housing dust covers.

4.3.6  RCT: Perform gamma and neutron radiation surveys at contact near the
center of the purge and vent filter housings. (TMI-2 TS 3.2.2)

4.3.6.1 Supervision: Verify (single sign-off) combined radiation
levels (gamma plus neutron) are less than 1,200 mrem/h at
the vent and purge filter housing.

Supervision Signature Date
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4.3.7

Supervision: IF combined radiation levels (gamma plus neutron) are
greater than 1,200 mrem/h at the vent and purge filter housing,
THEN do the following:

4.3.7.1 Return the HSM to a safe configuration.

4.3.7.2 Notify ISFSI Management.

4.4  Purging the DSC with Compressed Air (TMI-2 TS 3.2.3)

- 44.1

- 442

- 443

- 4.4.4

- 445

Install purge port filter housing sample cover as follows:

4.4.1.1 Ensure the rubber O-rings are installed into the sample
cover seal grooves.

4.4.1.2 If necessary, remove the purge and vent port filter housing
dust covers.

4.4.1.3 Supervision: Ensure personnel handling sample cover
attachment bolts are wearing protective eyeglasses with side
shields and rubber or leather gloves.

44.14 Ensure the four attachment bolts for the purge port sample
cover are coated with Anti-seize.

44.1.5 Install the sample cover with the four attachment bolts
torquing to 160 in. - 1b in three increments (snug, 85 in. - b,
160 in. - Ib), using the 30 to 250 in. - 1b torque wrench.

4.4.1.6 QA: Verify purge port filter housing sample cover
attachment bolts are torqued to 160 in. - Ib.

QA Signature Date

RCT: Monitor removal of outer purge port plug.
Remove the outer purge port plug from the purge port filter housing.

Install the DSC test tool into the purge port on the purge port filter
housing.

Install regulator on compressed air bottle, then connect to the DSC test
tool using tygon tubing (or similar tubing) per Appendix C.
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- 4.4.6  Open a path to the interior of the DSC by using the DSC test tool to
remove the inner purge port plug.

NOTE 1:  Purging will require 2 full bottles of compressed air.

NOTE 2: 140 cubic ft/hr of Helium is equivalent to 58.6 cubic ft/hr compressed
air.

- 4.47  Open the compressed air bottle valve and adjust regulator on the Helium
scale to supply 140 cubic ft/hr.

- 4.4.8 RCT: Monitor for changing radiological conditions during purging by
taking periodic radiation surveys around HEPA filters and continuous air
sampling at the vent port.

- 4.4.9  Purge the DSC until regulator will NO longer regulate at 140 cubic ft/hr
and pressure drops to less than 100 psig indicating bottle is empty.

NOTE: Purging will require 2 full bottles of compressed air.
- 4.4.10 Change out compressed air bottle per the following:
- 4.4.10.1 Close the valve on the empty compressed air bottle.

- 4.4.10.2 Close path to the DSC using the DSC test tool to install the
inner purge port plug.

- 4.4.10.3 Change compressed air bottle.

- 4.4.10.4 Open path to interior of the DSC by using the DSC test tool
to remove the inner purge port plug.

- 4.4.10.5 Open the compressed air bottle valve and adjust regulator to
supply 140 cubic ft/hr.

- 4.4.11 WHEN purge is complete
AND regulator will NO longer regulate at 140 cubic ft/hr
AND pressure drops to less than 100 psig indicating the bottle is empty,
THEN close valve on air supply.

- 4.4.12 Close the path to the interior of the DSC by using the DSC test tool to
install the inner purge port plug.

- 4.4.13 Disconnect the regulated compressed air supply from the DSC test tool.

- 4.4.14 Remove DSC test tool from purge port.
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4.5

4.4.15

4.4.16

NOTE:

4.4.17

4.4.18

4.4.19

Install the outer purge port plug into the purge port filter housing.

Supervision: Ensure personnel handling sample cover attachment bolts
are wearing protective eyeglasses with side shields and rubber or leather
gloves.

Purge port filter housing sample cover may be left installed, if
hydrogen sampling is to be performed on the same day as purging.

IF necessary,
THEN remove the purge port filter housing sample cover and store as
directed by Technical Lead.

RCT: Perform contamination and radiation survey of work area.

Supervision: Perform hydrogen sampling per TPR-7066 to verify
hydrogen concentration is below 0.5%.

Replacing Vent Port HEPA Filters (TMI-2 TS 3.2.3)

NOTE:

4.5.1

4.5.2

453

Hydrogen concentration needs to be verified less than or equal to
0.5% prior to HEPA filter changeout. Change out needs to occur
within 24 hours after verification.

Supervision: Record date and time hydrogen concentration is verified
less than or equal to 0.5% in TPR-7066.

Date Time

QA: Record the filter ID number and verify filters have been accepted by
QA.

Filter No. 1 ID Number
Filter No. 2 ID Number
Filter No. 3 ID Number
Filter No. 4 ID Number

QA Signature Date

OP/RCT: Remove the vent port filter housing dust cover if currently
installed.
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- 4.5.4  RCT: Perform radiation survey near the vent port filter housing.

- 4.5.5  Tape blotter paper or other appropriate material around rear opening and
vent port housing to control contamination.

- 4.5.6  RCT: Perform contamination survey at the vent port filter housing.
- 457  Loosen HEPA filters with wrench, but do NOT remove.

- 4.5.8  OP/RCT: Install radiological containment if required.

- 4.5.9  Remove the vent port HEPA filters under RCT observation.
- 4.5.10 Install the new HEPA filters into the vent port housing.

NOTE: If radiological containment provides access to both the vent and
purge housings, the containment may be left in place to change the
purge housing filters.

- 4.5.11 IF necessary,
THEN remove radiological containment per RCT.

NOTE: Selected torque wrench must have a range such that desired torque
of 55 foot pounds falls somewhere in the middle third of the torque
wrench range.

- 4.5.12 Using torque wrench, torque HEPA filters to 55 ft - 1b.

- 4.5.13 QA: Verify HEPA filters are torqued to 55 ft - Ib.

Filter No. 1

QA Signature Date
Filter No. 2

QA Signature Date
Filter No. 3

QA Signature Date
Filter No. 4

QA Signature Date

- 4.5.14 RCT: Perform radiation and contamination survey of work area.

- 4.5.15 RCT/OP: IF contamination level exceeds
1,000 dpm/100 cm? beta-gamma and/or 20 dpm/100 cm? alpha,
THEN decon as necessary.
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- 4.5.16

RCT/OP: Install the vent port filter housing dust cover.

4.6  Replacing the Purge Port HEPA Filter (TMI-2 TS 3.2.3)

- 4.6.1

- 4.6.2

- 4.6.3

- 4.6.4

- 4.6.5

- 4.6.6

- 4.6.7

- 4.6.8

- 4.6.9

NOTE:

- 4.6.10

- 4.6.11

- 4.6.12

- 4.6.13

QA: Record the HEPA filter (to be installed in the purge port)
ID number and verify filter has been accepted by QA.

Filter ID No.

QA Signature Date

RCT/OP: Remove the purge filter housing dust cover if currently
installed.

RCT: Perform radiation survey near the purge port filter housing.
RCT: Perform contamination survey at the purge port filter housing.
Loosen HEPA filter with wrench, but do NOT remove.

OP/RCT: IF necessary,
THEN install radiological containment to purge port.

Remove the purge port HEPA filter per RCT direction.
Install the new HEPA filter into the purge port filter housing.
Remove radiological containment per RCT direction.

Selected torque wrench must have a range such that desired torque
of 55 foot pounds falls somewhere in the middle third of the torque
wrench range.

Using torque wrench, torque HEPA filters to 55 ft - Ib.

QA: Verify HEPA filter is torqued to 55 ft Ib.

QA Signature Date

RCT: Perform radiation and contamination survey of work area.

RCT/OP: IF contamination level exceeds
1,000 dpm/100 cm? beta-gamma and/or 20 dpm/100 cm? alpha,
THEN decon as necessary.
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- 4.6.14 RCT/OP: Install the purge port filter housing dust cover.

- 4.6.15 Supervision: Record date and time indicating completion of vent and
purge port HEPA filter change out.

Date Time
4.7 Closing and Locking the HSM Rear Access Door

NOTE 1: Anti-seize lubricant may be applied to the rear access bolts as
needed.

NOTE 2: Protective eyeglasses with side shields and leather gloves must be
worn when handling anti-seize lubricant.

- 4.7.1 Supervision: Ensure that the HSM drain is free of visible obstructions.
- 4.7.2 Supervision: Ensure HSM rear access door is locked
4.8 Performing Procedure Closeout

- 4.8.1  Supervision: Request all personnel signing or initialing steps in this
procedure to complete the information in the table below:

Printed Name S Number | Job Function | Initials Signature

- 4.8.2  Supervision: Perform a postjob review as directed by MCP-3003.
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4.8.3  Supervision: Ensure that all procedure steps have been completed,
initialed or initialed and signed as appropriate.

Supervision Signature Date

5. RECORDS
This procedure TPR-7069
Form 434.14, “Pre-job Briefing Checklist” (If used)
Form 441.49, “ICP Radiological Work Permit” (RWP)

Radiological Survey

NOTE: MCP-557, “Records Management,” the INL Records Schedule Matrix, and
associated record types list(s) provide current information on the storage,
turnover, and retention requirements for these records.

6. REFERENCES

MCP-1390, “Waste Generator Services Waste Management”

MCP-3003, “Performing Pre-Job Briefings and Documenting Feedback”

MCP-3562, “Hazard Identification, Analysis, and Control of Operational Activities”
PRD-5040, “Handling and Use of Compressed Gases”

SAR-II-8.4, “TMI-2 Safety Analysis Report”

TPR-7066, “Periodic HSM Monitoring, DSC Sampling, and Filter Housing Leak Tests”

TSR-8.4, “Technical Specifications for Three Mile Island—Unit 2 Independent Spent Fuel
Storage Installation”

7. APPENDIXES

Appendix A, Vent and Purge Port Information
Appendix B, DSC Test Tool

Appendix C, Port Purge Equipment Setup
Appendix D, Procedure Hazard Analysis
Appendix E, Procedure Basis



http://icp-edms/pls/icp_docs/doc_3?f_doc=mcp-557

http://edms.inel.gov/docs/matrix/mtx_menu.html

http://edms.inel.gov/pls/rec_sched/mtx_reports_PKG.grp_report
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Appendix A

Vent and Purge Port Information

Seal Test Port

Seal Test Port
i / )

. Housing
Attachment Bolts

Housing ~~ )
Attachment Bolts

" Filter Housing

Purge Port

HEPA Filter Dust Cover/Hood

Dust gover/Hood
/

Vent Port

HEPA Filter Dust Cover/Hood

Filter Housing

Filter Housing

Purge Port

Appendix A

Vent Port
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Appendix B

DSC Test Tools

(2)
&)

VENT/TEST TOOL ASSEMBLY

2] 2 HEX HD PLUG, 3/8 NPT SST
o FLAT POINT SET SCREW, SST
#10—24UNC X 1/4
0] 2 REID W—16N BALL PLUNGER, 1,/4—20UNC
R REID SKKR—3B | KNURLED KNOB, 3/8—16UNC, SST
WALDES TRUARC | RETAINING RING, INVERTED EXT SERIES
8 | 1 el
5108—50—H
5 |4 | WALDES TRUARC | RETAINING RING, BOWED E—RING,
5131—37—H EXT SERIES
6 | o | PARKER #2-109, | O—RING, 299 I.D. X $.103
CLASS AN COMPOUND C557-70
o | | PARKER $2-010, [O—RING, 238 1.0. X $.070
CLASS AN COMPOUND C557-70
4+ | 1 | PARKER 2—216, [O—RING, 1109 ID. X ¢.139,
CLASS AN COMPOUND C557-70
ASTM B21, 464 OR 482
301 SHT, .06 THK X 1.0 DIA ALLOY BRASS 1/2 HARD
TEMPER
2 1 RD BAR, 2.50 X 10.4 ASTM A193, GRADE B7
ASTM B21, 464 OR 482
1] RD BAR, 2.0 X 9.1 ALLOY BRASS 1/2 HARD
TEMPER
ITEM [QTY PART OR IDENTIFYING NO. NOMENCLATURE OR DESCRIPTION MATERIAL SPECIFICATION
NO.

NOTE:

The vent and purge port test tools are identical.

Appendix B
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Appendix C

Port Purge Equipment Setup

PURGE PORT
FILTER HOUSING

DSC TEST TOOL

DO croulaTeD
7~ "\ COMPRESSED

AIR

Appendix C
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Appendix D

Procedure Hazard Analysis

Highly Hazardous Activity? [ ] Yes [X] No HPSC No.: TPR-7069

Disciplines (SMEs) involved in hazard analysis: (Checking the box indicates discipline is/was involved in the hazard analysis
for this procedure.)

Discipline Discipline Discipline
X Industrial Safety X RCT/RAD Eng. X Engineering
X Industrial Hygiene O Env. Protection X Operations
O Fire Protection X Quality Assurance O Other:

Required Job Training/Required Personal Protective Equipment

Training PPE

RadWorker I1 Anti-c clothing as required per RWP

TMI General Employee Training Leather or rubber gloves

TMI-2 ISFSI Storage Operations Lead Protective eyeglasses with side shield

Heat Stress Substantial footwear (when working under this TPR)
Safety shoes (for work in areas where heavy dropped,

Portable Ladders falling, or rolling object hazards exist)

Hantavirus

INL Compressed Gas Safety Training

Sequence Of Basic Job Steps Potential Hazards Hazard Control/PPE
1. General work on the TMI-2 | la. Slipping or tripping la.  Remove ice and sand icy spots as appropriate or
ISFSI pad maintain awareness of surroundings, and wear

safety shoes.

1b. Extreme temperature 1b.  Establish work stay times per MCP-2704, “Heat and
environment Cold Stress.” Wear cold weather clothing and
gloves or ice vests as appropriate.

lc. Contamination and Ic.1 Complete Radiation Work Permit. Put in RadCon
radiation hold points at procedure steps where RCT surveys
radiation or contamination levels are identified.

1c.2  Wear Anti-c clothing per RWP.

2. Gather equipment and 2a. Work may disturb areas 2a. Do NOT disturb area and contact appropriate
supplies with rodent feces or urine personnel for cleanup.
2b. Back strain 2b.  Use proper lifting techniques when moving or

removing equipment/supplies, and discuss
techniques during pre-job briefing.

2c. Pinch points 2c.  Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.

3. Enter INTEC-1774 3a. Back strain 3a.  Use proper lifting techniques when manually
removing snow or ice and discuss techniques during
pre-job briefing.

Appendix D
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Sequence Of Basic Job Steps Potential Hazards Hazard Control/PPE

4.  RCT survey radiation and 4a. Contamination and 4a.  See general hazards.
contamination levels at radiation
various points at the rear of
the HSM and establish
appropriate controls
5. Open HSM rear access door | 5a. Eye or skin irritant from S5a.  Wear protective eyeglasses with side shields and
Anti Seize rubber or leather gloves when handling Anti Seize.
Sb. Pinch points 5b.  Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.
S5c. Removal of shielding 5c.1  Work per Radiation Work Permit.
5¢.2 RadCon survey prior to and during opening rear
access door.
6. Remove purge and vent 6a. Ladder use 6a.  Personnel must have had Portable Ladder training.
filter housing dust covers Use rolling ladder with side rails.
6b. Pressurized gas 6b.  Personnel must have INL Compressed Gas Safety
Training.
7. RCT surveys radiation and 7a. Contamination and 7a.  See general hazards.
contamination levels at the radiation
purge and vent filter
housings
8. Replace Vent Port HEPA 8a. Eye or skin irritant from | 8a.  Wear protective eyeglasses with side shields, rubber
filters Anti Seize or leather gloves when handling Anti Seize
8b. Pinch points 8b.  Maintain awareness of surroundings, maintain safe
body positioning, wear leather gloves.
8c. Manual lifting of covers 8c.  Use proper lifting techniques, wear safety shoes.
8d. Ergonomic hazards 8d.  Use ladder or platform to properly position body.
8e. Lead coated material 8e.  Lead Awareness training and wear leather gloves.
(only when using purge
filter cover containing
lead seal
9. Replace the Purge Port 9a. Contamination and 9a.  See general hazards.
HEPA filter radiation
10. Install the vent filter 10a. Using a ladder 10a. Personnel must have had Portable Ladder training.
housing dust cover Use rolling ladder with side rails.
11. Close and lock HSM rear 11a. Eye or skin irritant from 11a. Wear protective eyeglasses with side shields, rubber
access door Anti Seize or leather gloves when handling Anti Seize.
11b. Pinch points 11b. Maintain awareness of surroundings, maintain safe

body positioning, and wear leather gloves.

Appendix D
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Appendix E
Procedure Basis
Procedure Review Table
DFC DFC DFC DFC
Review Intent” | Nonintent® Review Intent” | Nonintent®
Discipline Rev. | Change | Change Discipline Rev. | Change | Change
OSB X* X X Industrial
Chairperson Safety
Qualified X X X Engineering
Operator
Radiological Industrial
Engineering Hygiene
Environmental Facility Safety | X X X
Officer
Quality X X X Safety X X X
Analysis

NFM/Doc X X X Compliance X X X
Owner Lead

a. X =review required.

b. Reviews for intent DFCs require the same discipline reviews required for a revision.

c. Reviews for nonintent DFCs can be performed with only Operations management and a qualified operator’s
review and then implemented for immediate use. However, the remaining discipline reviews, as indicated by an
asterisk (*), must be obtained within two (2) weeks. See MCP-2985, “Chapter XVI — Operations Procedures,” for
definitions of intent and nonintent changes.

Step Basis Source Citation

General | Detailed written procedures will be developed | TMI-2 SAR 94.1
and maintained for the ISFSI operations,
maintenance, surveillance, and testing
described in Steps 5.1.1 and 5.1.2. Procedure
changes in Step 5.1.1 are subject to DOE
Unreviewed Safety Question analysis as they
are conducted under the parameters and
cognizance of the TAN SAR under DOE

regulation.

Appendix E
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Step

Basis

Source Citation

General
(contin
ued)

However, any procedure changes that could
have an impact or bearing on the design basis
or safety basis of TMI ISFSI components,
performance specifications or requirements in
the TMI SAR or Tech Specs must also be
subject to 10 CFR 72.48. Such applicable
activities will be clearly denoted in Step 5.1.1
procedures. All TMI ISFSI procedures will be
developed, reviewed, revised, approved, and
controlled by the contractor in accordance with
approved administrative procedures.

2.1

Personnel must follow the applicable hazard
mitigations detailed in Appendix D,
“Procedure Hazard Analysis.”

Procedure hazard
appendix

2.2

All waste produced by the TMI-2 ISFSI is
handled and disposed of in accordance with the
existing procedures for handling waste. INL
has existing facilities to treat and dispose both
liquid and solid waste.

TMI-2 SAR 6.0,6.4,6.5

23

Step completion verifications must be
performed as follows:

1.  Steps that have an initial block in the
column must be initialed by supervision
or procedure reader, as the step and
associated sub-steps are completed.

2. Steps that are not applicable must be
marked “N/A” and initialed by
supervision prior to conducting the next
step of the procedure.

3. All verifications must be documented at
the time they are performed.

Best
management
practice

24

If any TS limit is exceeded, the HSM must be
placed in a safe configuration and the TMI-2
ISFSI Manager/alternate or TMI-2
FSO/alternate notified and direction received
before proceeding.

Best
management
practice

Appendix E
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Step Basis Source Citation
2.5 When purging is complete the DSC must be re- | Best
sampled per TPR-7066, “Periodic HSM management
Monitoring, DSC Sampling, and Filter practice

Housing Leak Tests,” to verify the hydrogen
concentration is equal to or less than 0.5%.
Upon a successful sample, the Vent port and
Purge port filters must be changed out within
24 hours. The lower explosive limit (LEL) for
hydrogen is 5.0% by volume (50,000 ppm).

2.6 A radiological containment must be installed if | ALARA
required by RWP prior to replacing purge and requirement
vent port HEPA filters.

2.7 VDS exhaust and general cask TMI-2 SAR 1.3.3
decontamination wastes are generated during
Dry Shielded Canister (DSC) evacuation and
sealing operations as well as during the normal
storage mode where periodic purging of the
DSC may be required. Both waste streams will
be managed in accordance with established
waste processing practices.

A radiological containment tent or glovebox Procedure hazard
must be set up and used when replacing HEPA | analysis
filters to control radiological and
contamination hazards.

2.8, Form 441.49, “ICP Radiation Work Permit,” Procedure hazard
3.1.5 must be completed and on hand or readily analysis
available and must designate the appropriate
anti-c clothing that must be worn during the
operation.

2.9 If, during hydrogen sampling, the hydrogen TMI-2 TS 323
concentration within a DSC exceeds the LCO,
purge the DSC within 7 days until the
hydrogen concentration is within limits AND,
replace the HEPA filters for the DSC within
24 hours after the DSC purge operation is
complete.

Appendix E
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Step Basis Source Citation

2.9, The hydrogen gas concentration inside each TMI-2 ISFSI Spec 3.2.3

4.4, DSC must not exceed 0.5% by volume. If these Action

4.5, levels are exceeded, the DSC must be purged 3.2.3.al

4.6 until the hydrogen concentration is within Action
limits within 7 days and the HEPA filters must 32320
be replaced with 24 hours after completion of o
the DSC purging operation. Hydrogen
concentration must be sampled monthly during
the first year, and annually thereafter.

2.10, The surface dose rate of each HSM rear access | TMI-2 ISFSITS | LCO 3.2.2
4.2.2.1, | door must not exceed 100 mrem/h (gamma and Procedure hazard Action
4.3.6.1, | neutron); and the surface dose rate of each analysis 322.a

4.3.7 HEPA filter housing must not exceed

1,200 mrem/h (gamma and neutron). If these
rates are exceeded, the cause of the dose rates
must be evaluated within 7 days AND
corrective action must be taken to restore the
dose rates within limits within 30 days.
(TMI-2 TS 3.2.2)

4.3, Whenever Anti-Seize lubricant is used, the Exposure
4.4.1.3, | user must wear protective eyeglasses with side | Assessment
4.4.16, | shields and leather or rubber gloves. No. 1278.00

4.7 Procedure hazard
analysis

3.1.2 During the pre-job briefing, the hazards of the Procedure hazard

job and the work area and control of those analysis
hazards are discussed.
3.1.3 Personnel who operate or supervise the TMI-2 ISFSI 532
operation of equipment identified as important | Administrative
to safety must be trained and certified under Control
the NRC approved training program.
3.14 Security must be notified of pending entrance Security
into CPP-1774, which is a secured facility. requirement

3.2.2, | QA must verify proper specifications and QA requirement
4.4.1.6, | inspections of all quality related equipment.

4.5.2,

4.5.13,

4.6.1,
4.6.11

Appendix E
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		2.3.2 Steps that are not applicable must be marked “N/A” and initialed by supervison prior to conducting the next step of the procedure.

		2.3.3 All verifications must be documented at the time they are performed.



		2.4 If any TS limit is exceeded, the HSM must be placed in a safe configuration and the TMI-2 ISFSI Manager/alternate or TMI-2 FSO/alternate notified and direction received before proceeding.

		2.5 If operations are halted, the HSM must be placed back into a safe configuration per Technical Lead’s direction.

		2.6 When purging is complete the DSC must be re-sampled per TPR-7066, “Periodic HSM Monitoring, DSC Sampling, and Filter Housing Leak Tests,” to verify the hydrogen concentration is equal to or less than 0.5%. Upon a successful sample, the Vent port a...

		2.7 A radiological containment must be installed if required by RWP prior to replacing purge and vent port HEPA filters.

		2.8 An ALARA review and RWP must be completed prior to performance of this procedure.

		2.9 If, during hydrogen sampling, the hydrogen concentration within a DSC exceeds the LCO, purge the DSC within 7 days until the hydrogen concentration is within limits, AND replace the HEPA filters for the DSC within 24 hours after the DSC purge oper...

		2.10 The surface dose rate of each HSM rear access door must not exceed 100 mrem/h (gamma and neutron); and the surface dose rate of each HEPA filter housing must not exceed 1,200 mrem/h (gamma and neutron). If these rates are exceeded, the cause of t...



		3. PREREQUISITES

		3.1 Planning and Coordination

		3.1.1 Supervision: As a minimum, ensure the following personnel are available:

		3.1.2 Supervision: Conduct a prejob briefing in accordance with MCP-3003, “Performing Pre-Job Briefings and Documenting Feedback.”

		3.1.3 Supervision: Verify qualifications of all personnel that will operate or supervise the operation of equipment identified as important to safety during this procedure. (TMI-2 TS 5.3.2)

		3.1.4 Supervision: Notify security of pending entrance into CPP-1774.

		3.1.5 Supervision: Ensure a ICP Radiological Work Permit is in place.



		3.2 Special Tools, Equipment, Parts, and Supplies

		3.2.1 Supervision: Ensure the following equipment and tools are available, are positioned, and are in current calibration as required:

		3.2.2 QA: Verify that the equipment and tools listed in Step 3.2.1 are in current calibration, that calibration information has been recorded correctly, and that torque wrenches are of the correct range.



		3.3 Training

		3.3.1 Ensure the training requirements in Appendix D are met.



		3.4 Approvals and Notifications

		3.4.1  Supervision: Verify all prerequisites have been satisfied, and approval is given for work to commence.





		4. INSTRUCTIONS

		4.1 IF the need exists to perform any task in the following routing table GO TO and complete the appropriate section for that task; THEN RETURN TO this section to select another task.

		4.2 Performing Preoperational Checks

		4.2.1 OP/RCT: IF required by RWP, THEN set up radiological containment at the back of the HSM containing the DSC in which the filters are to be changed.

		4.2.2 RCT: Perform gamma and neutron radiation survey at the surface of the rear access door. (TMI-2 TS 3.2.2)

		4.2.2.1 Supervision: Verify combined radiation levels (gamma plus neutron) are less than 100 mrem/h at the surface of the HSM rear access door.

		4.2.2.2 RCT: Establish control boundaries as necessary.





		4.3 Opening HSM Rear Access Door

		4.3.1 RCT: Monitor for increase in radiation fields while rear access door is opened.

		4.3.2 Open HSM rear access door.

		4.3.3 Supervision: Inspect rear door to ensure it remains operational and the vent holes in rear door are free of blockage.

		4.3.4 Supervision: IF the rear door needs maintenance attention, THEN record problem in Facility Log and initiate work request.

		4.3.5 OP/RCT: Remove the vent and purge filter housing dust covers.

		4.3.6 RCT: Perform gamma and neutron radiation surveys at contact near the center of the purge and vent filter housings. (TMI-2 TS 3.2.2)

		4.3.6.1 Supervision: Verify (single sign-off) combined radiation levels (gamma plus neutron) are less than 1,200 mrem/h at the vent and purge filter housing.



		4.3.7 Supervision: IF combined radiation levels (gamma plus neutron) are greater than 1,200 mrem/h at the vent and purge filter housing, THEN do the following:

		4.3.7.1 Return the HSM to a safe configuration.

		4.3.7.2 Notify ISFSI Management.





		4.4 Purging the DSC with Compressed Air (TMI-2 TS 3.2.3)

		4.4.1 Install purge port filter housing sample cover as follows:

		4.4.1.1 Ensure the rubber O-rings are installed into the sample cover seal grooves.

		4.4.1.2 If necessary, remove the purge and vent port filter housing dust covers.

		4.4.1.3 Supervision: Ensure personnel handling sample cover attachment bolts are wearing protective eyeglasses with side shields and rubber or leather gloves.

		4.4.1.4 Ensure the four attachment bolts for the purge port sample cover are coated with Anti-seize.

		4.4.1.5 Install the sample cover with the four attachment bolts torquing to 160 in.   lb in three increments (snug, 85 in.   lb, 160 in.   lb), using the 30 to 250 in.   lb torque wrench.

		4.4.1.6 QA: Verify purge port filter housing sample cover attachment bolts are torqued to 160 in.   lb.



		4.4.2 RCT: Monitor removal of outer purge port plug.

		4.4.3 Remove the outer purge port plug from the purge port filter housing.

		4.4.4 Install the DSC test tool into the purge port on the purge port filter housing.

		4.4.5 Install regulator on compressed air bottle, then connect to the DSC test tool using tygon tubing (or similar tubing) per Appendix C.

		4.4.6 Open a path to the interior of the DSC by using the DSC test tool to remove the inner purge port plug.

		4.4.7 Open the compressed air bottle valve and adjust regulator on the Helium scale to supply 140 cubic ft/hr.

		4.4.8 RCT: Monitor for changing radiological conditions during purging by taking periodic radiation surveys around HEPA filters and continuous air sampling at the vent port.

		4.4.9 Purge the DSC until regulator will NO longer regulate at 140 cubic ft/hr and pressure drops to less than 100 psig indicating bottle is empty.

		4.4.10 Change out compressed air bottle per the following:

		4.4.10.1 Close the valve on the empty compressed air bottle.

		4.4.10.2 Close path to the DSC using the DSC test tool to install the inner purge port plug.

		4.4.10.3 Change compressed air bottle.

		4.4.10.4 Open path to interior of the DSC by using the DSC test tool to remove the inner purge port plug.

		4.4.10.5 Open the compressed air bottle valve and adjust regulator to supply 140 cubic ft/hr.



		4.4.11 WHEN purge is complete AND regulator will NO longer regulate at 140 cubic ft/hr AND pressure drops to less than 100 psig indicating the bottle is empty, THEN close valve on air supply.

		4.4.12 Close the path to the interior of the DSC by using the DSC test tool to install the inner purge port plug.

		4.4.13 Disconnect the regulated compressed air supply from the DSC test tool.

		4.4.14 Remove DSC test tool from purge port.

		4.4.15 Install the outer purge port plug into the purge port filter housing.

		4.4.16 Supervision: Ensure personnel handling sample cover attachment bolts are wearing protective eyeglasses with side shields and rubber or leather gloves.

		4.4.17 IF necessary, THEN remove the purge port filter housing sample cover and store as directed by Technical Lead.

		4.4.18 RCT: Perform contamination and radiation survey of work area.

		4.4.19 Supervision: Perform hydrogen sampling per TPR-7066 to verify hydrogen concentration is below 0.5%.



		4.5 Replacing Vent Port HEPA Filters (TMI-2 TS 3.2.3)

		4.5.1 Supervision: Record date and time hydrogen concentration is verified less than or equal to 0.5% in TPR-7066.

		4.5.2 QA: Record the filter ID number and verify filters have been accepted by QA.

		4.5.3 OP/RCT: Remove the vent port filter housing dust cover if currently installed.

		4.5.4 RCT: Perform radiation survey near the vent port filter housing.

		4.5.5 Tape blotter paper or other appropriate material around rear opening and vent port housing to control contamination.

		4.5.6 RCT: Perform contamination survey at the vent port filter housing.

		4.5.7 Loosen HEPA filters with wrench, but do NOT remove.

		4.5.8 OP/RCT: Install radiological containment if required.

		4.5.9 Remove the vent port HEPA filters under RCT observation.

		4.5.10 Install the new HEPA filters into the vent port housing.

		4.5.11 IF necessary, THEN remove radiological containment per RCT.

		4.5.12 Using torque wrench, torque HEPA filters to 55 ft   lb.

		4.5.13 QA: Verify HEPA filters are torqued to 55 ft   lb.

		4.5.14 RCT: Perform radiation and contamination survey of work area.

		4.5.15 RCT/OP: IF contamination level exceeds 1,000 dpm/100 cm2 beta-gamma and/or 20 dpm/100 cm2 alpha, THEN decon as necessary.

		4.5.16 RCT/OP: Install the vent port filter housing dust cover.



		4.6 Replacing the Purge Port HEPA Filter (TMI-2 TS 3.2.3)

		4.6.1 QA: Record the HEPA filter (to be installed in the purge port) ID number and verify filter has been accepted by QA.

		4.6.2 RCT/OP: Remove the purge filter housing dust cover if currently installed.

		4.6.3 RCT: Perform radiation survey near the purge port filter housing.

		4.6.4 RCT: Perform contamination survey at the purge port filter housing.

		4.6.5 Loosen HEPA filter with wrench, but do NOT remove.

		4.6.6 OP/RCT: IF necessary, THEN install radiological containment to purge port.

		4.6.7 Remove the purge port HEPA filter per RCT direction.

		4.6.8 Install the new HEPA filter into the purge port filter housing.

		4.6.9 Remove radiological containment per RCT direction.

		4.6.10 Using torque wrench, torque HEPA filters to 55 ft   lb.

		4.6.11 QA: Verify HEPA filter is torqued to 55 ft lb.

		4.6.12 RCT: Perform radiation and contamination survey of work area.

		4.6.13 RCT/OP: IF contamination level exceeds 1,000 dpm/100 cm2 beta-gamma and/or 20 dpm/100 cm2 alpha, THEN decon as necessary.

		4.6.14 RCT/OP: Install the purge port filter housing dust cover.

		4.6.15 Supervision: Record date and time indicating completion of vent and purge port HEPA filter change out.



		4.7 Closing and Locking the HSM Rear Access Door

		4.7.1 Supervision: Ensure that the HSM drain is free of visible obstructions.

		4.7.2 Supervision: Ensure HSM rear access door is locked



		4.8 Performing Procedure Closeout

		4.8.1 Supervision: Request all personnel signing or initialing steps in this procedure to complete the information in the table below:

		4.8.2 Supervision: Perform a postjob review as directed by MCP-3003.

		4.8.3 Supervision: Ensure that all procedure steps have been completed, initialed or initialed and signed as appropriate.





		5. RECORDS

		6. REFERENCES

		7. APPENDIXES
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1.

PURPOSE

To provide administrative requirements, guidelines, and describe responsibilities for the
Fort St. Vrain (FSV) and Three Mile Island, Unit 2 (TMI-2) Independent Spent Fuel
Storage Installation (ISFSI) Radiological Environmental Monitoring Programs (REMP)
implemented to comply with FSV and TMI-2 ISFSI Technical Specification
requirements.

SCOPE AND APPLICABILITY

This procedure is applicable to unplanned radioactive effluent releases from the FSV and
TMI-2 Independent Spent Fuel Storage Installation (ISFSI). There are no planned
radioactive effluent releases made pursuant to the FSV and TMI-2 ISFSI Technical
Specifications and Safety Analysis Reports (SAR). 40 CFR 191.03, “Environmental
Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-level
and Transuranic Wastes,” limits exposure to any member of the public in the general
environment to 25 mrem to the whole body, 75 mrem to the thyroid, and 25 mrem to any
other critical organ. 10 CFR 72.104, “Criteria for Radioactive Materials in Effluents and
Direct Radiation from an ISFSI or MRS,” limits the annual dose equivalent to any real
individual who is located beyond the controlled area to 25 mrem to the whole body,

75 mrem to the thyroid, and 25 mrem to any other critical organ as a result of exposure to
planned discharges of radioactive materials to the general environment or direct radiation
from the ISFSI during normal operations and anticipated occurrences.

This procedure describes activities to be performed by facility staff and supporting
radioanalytical laboratories. These activities may be performed by vendors approved in
accordance with the respective facility Quality Program Plan.

RESPONSIBILITIES/PREREQUISITES

3.1 In the event services are provided by an approved vendor(s), the requirements of
this procedure must be implemented through the applicable procurement/contract
documents (such as, Statement of Work, Task Baseline Agreement, and so on).
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4. INSTRUCTIONS

4.1

4.2

REMP Implementation

4.1.1  Facility Safety Officer (FSO): Ensure that the REMP is implemented in
accordance with the respective ISFSI Technical Specifications and
10 CFR 72.44(d)(2).

FSV ISFSI Direct Radiation Monitoring

4.2.1  FSO: Locate and maintain thermoluminescent dosimetry (TLD) stations
in accordance with Appendix A and Appendix D.

4.2.1.1 Code the environmental dosimetry station locations as I-1,
I-2, I-3, and so on, beginning in a clockwise direction from
the south location.

NOTE 1: Deviations are permitted from the required sampling schedule if
specimens are unobtainable due to hazardous conditions, seasonal
unavailability, and schedule conflict with unforeseen fuel handling
operation, and other legitimate reasons.

NOTE 2: Actual changeout date should be within five working days of the first
of the month.

4.2.2  FSO: Ensure that sample control is maintained as follows.
4.22.1 Ensure dosimeters are inventoried upon receipt.

4.2.2.1.1  Resolve any discrepancies with the processing
laboratory.

4222 Inventory exchanged dosimeters prior to delivery to the
processing laboratory.

4.2.22.1  Ifdosimeters are unobtainable due to
equipment malfunction, make every effort to
complete corrective actions before the end of
the next monitoring period.
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4.2.3  Ensure the appropriate shipping information if applicable (such as,
tracking number) is communicated to the processing laboratory.

NOTE 1: Dosimetry is exchanged on a quarterly basis with
approximately one third of the dosimetry replaced each
month.

NOTE 2: In the event elevated exposures are identified; Laboratory,
Field, Mailing, and Background (Control Station) Control
dosimeter results help determine whether the exposure is
attributable to FSV or other sources (e.g., exposure in
transit).

42.3.1 Post and store annealed Field, Background Control,
Laboratory Control, Field Control, and Mailing (Transit)
Control dosimeters as follows:

4.2.3.1.1  Separate Mailing Control dosimeters upon
receipt from the processor and return to the
processor, along with exchanged Field
dosimeters, for processing.

4.2.3.1.2  Keep Field Control dosimeters with the Field
dosimeters until exchange is complete.

4.2.3.1.3  Separate Laboratory Control dosimeters and
place them in a low background area,
preferably a shielded container, until
conclusion of the monitoring period.

4.2.3.1.4  When Field dosimeter exchange is complete,
separate Field Control dosimeters and place
them in a low background area, preferably a
shielded container, until conclusion of the
monitoring period.

4.2.3.1.4.1 Post Field dosimeters (including
Background Control dosimeters)
in the locations specified in
Appendix A and Appendix D.

4.2.3.1.5  When the monitoring period has ended, return
the Laboratory Control and Field Control
dosimeters with the Field dosimeters and
Background Control dosimeters to the
processing laboratory.
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4.2.4

4.2.5

Return exchanged dosimeters to the processing laboratory for processing
in accordance with the laboratory’s procedures.

Upon receipt of exposure results from the processing laboratory:

NOTE: The processing laboratory normally determines total
(ambient) exposure of the Control (Background, Field, and
Laboratory) and Field dosimeters by subtracting the
average of the Mailing Control dosimeter exposures from
the measured exposure of each dosimeter. Additionally, the
result is adjusted for dosimeter processor efficiency
determined by the processing lab. Deviations are addressed
per Step 4.1.7.2 below.

4.2.5.1 Determine average daily exposure of the Background
Control and Field dosimeters by dividing the total reported
(ambient) exposure by the number of days the dosimeters
were posted in the field.

4252 Resolve discrepancies (e.g., elevated readings, indications
of exposure in transit, lost data, etc.) with the processing
laboratory.

4.3 TMI-2 ISFSI Airborne Radioactivity Monitoring

4.3.1

432

FSO: Ensure the following actions are performed:

4.3.1.1 Using a low volume air sampler, collect over a seven-day
period an air particulate sample volume necessary to
achieve the required LLD (nominally 5.5ES liters).

43.1.2 Perform sampling monthly.
43.1.3 Locate the air sampler within the ISFSI perimeter fence.

After allowing for radon/thoron progeny decay, analyze the air filter
sample for gross beta radioactivity using a minimum sample (gross)
count time of 40 minutes and a minimum background count time of

20 minutes. A sample (gross) count time to background count time ratio
of 2 should be maintained if longer count times are used. Determine net
beta radioactivity and beta Minimum Detectable Activity (MDA) in
accordance with Appendix C and Appendix F. Ensure the lower limit of
detection (LLD) is no greater than 0.01 pCi/m’ in accordance with
Appendix B.
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433

4.3.4

If gross beta radioactivity is greater than three standard deviations above
the pre-operational baseline radioactivity (3E-14 uCi/cc per
DOE/ID-12082 (98), perform a qualitative gamma isotopic analysis of
the individual sample with a hand-held gamma spectrometer to identify
contributing radionuclides.

If gross beta radioactivity is not greater than three standard deviations
above the pre-operational baseline radioactivity, perform the following:

NOTE: Appendix F may be used in lieu of a formal chain of custody
form for maintaining control of the sample.

434.1 Save the sample and perform a qualitative gamma isotopic
analysis of an annual composite of the samples with a hand-
held gamma spectrometer to identify contributing
radionuclides. If Cs-137 is identified, quantitatively analyze
the sample within sixty days of the end of the calendar year.

4342 Ensure the quantitative LLD is no greater than 0.01 pCi/m’.

4343 Record radioactivity measurements in units of pCi/m”.

4.4 TMI-2 ISFSI Direct Radiation Monitoring

44.1

442

443

FSO: Locate and maintain TLD stations around the TMI-2 ISFSI outer
perimeter fence at the following locations in accordance with
Appendix A, Appendix E, and MCP-2383.

A. Four TLDs each located east or west of the respective end shield
walls

B. Two TLDs each located east and west along the centerline of the
TMI-2 ISFSI

C. Eight TLDs each located north of the even-numbered HSMs
D. Eight TLDs each located south of the odd-numbered HSMs

E. Other TLDs in occupied buildings within 100 meters of the
TMI-2 ISFSI or as directed by the FSO.

Change out dosimetry on a quarterly basis. Change out date should be
within one week of the first day of the calendar quarter.

Ensure the minimum detectable dose demonstrated is no greater than
10 mrem.
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4.5

4.4.4

Process the reported data:
A. Calculate the exposure duration in the unit of days

B. Multiply the reported exposure (mR) of each TLD location by the
1.03 mrem/mR unit conversion factor to calculate dose
equivalent (mrem)

C. Divide the dose equivalents by the exposure duration to calculate
the dose equivalent rates (mrem/day) for each TLD location

D. Calculate the mean and standard deviation of the dose equivalent
rates

E. Using the guidance in Appendix G, determine the significance of
the difference in the TLD responses from preoperational TLD
responses.

TMI-2 ISFSI Surface Contamination Monitoring

4.5.1

452

NOTE:

453

4.5.4

Perform a contamination survey at the vent and purge ports of each dry
shielded canister (DSC) in accordance with MCP-139, “Radiological
Surveys.” The survey frequency coincides with the scheduled Technical
Specification surveillance requirements.

Perform a contamination survey at the drain port of each DSC in
accordance with MCP-139. The survey frequency coincides with the
scheduled Technical Specification surveillance requirements.

TPR-7066, Appendix A (survey report form) may be used in lieu of a
formal chain of custody form for maintaining control of the samples.

Analyze samples for beta radioactivity.

If beta radioactivity is greater than the MDA, as defined in Appendix C,
then re-analyze the sample. If beta radioactivity remains greater than the
MDA, then perform a qualitative gamma isotopic analysis of the sample
with a hand-held gamma spectrometer to identify contributing
radionuclides.
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4.6

4.5.5

If beta radioactivity is not greater than the MDA, save the samples and
perform a qualitative gamma isotopic qualitative analysis of an annual
composite of the samples with a hand-held gamma spectrometer to
identify contributing radionuclides. If Cs-137 is identified, quantitatively
analyze for Cs-137 within sixty days of the end of the calendar year.

4.5.5.1 Ensure the quantitative LLD is no greater than 5 nCi for
Cs-137 for a single sample geometry.

4552 If during the qualitative analysis a Cs-137 gamma spectrum
peak is identified, then perform a separate gamma isotopic
quantitative analysis of each individual sample within the

composite.
4553 Record radioactivity measurements in units of nCi/sample.
Reporting
4.6.1  FSV ISFSI Manager/FSO: Verbally notify the DOE-ID Facility Director

4.6.2

4.6.3

within one working day of discovery if:

A. A measured radiation level is determined, by using an analysis of
variance and t-test performed in accordance with Appendix G, to
be significantly higher than historical ambient radiation levels.

TMI-2 ISFSI Manager/FSO: Verbally notify the DOE-ID Facility
Director within one working day of discovery of:

A. A confirmed Cs-137 surface radioactivity quantitative
measurement
B. Confirmed radiation levels measured by TLDs that are

significantly higher than historical radiation levels, as determined
by an analysis of variance and t-test performed in accordance
with Appendix G and not attributed to DSC transfer and loading
operations

C. A confirmed airborne radioactivity quantitative measurement that
exceeds 20 fCi/m’® of Cs-137.

ISFSI Manager/FSO: Prepare a written report with the objective of
submitting the report to the DOE-ID Facility Director for approval and
subsequent submittal to the NRC within 30 days of discovery of any of
the conditions specified in Steps 4.5.1 and 4.5.2 in accordance with

10 CFR 72.44(d)(3). Forward a copy of the report to the ISFSI Safety
Review Committee for their review.
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4.6.4

4.6.5

4.6.6

Prepare the annual REMP report to the DOE-ID Facility Director for
approval and subsequent submittal to the NRC within 60 days of
January 1 of each year in accordance with 10 CFR 72.44(d)(3). Forward
a copy of the report to the ISFSI Safety Review Committee for their

review.

Ensure the REMP report includes the following:

A.

Summaries of airborne radioactivity (TMI-2 ISFSI only) and
radiation exposures, including the quantity of each of the
principal radionuclides either released to the environment in
liquid and gaseous effluents, or detected in the environment
during the previous calendar year of operation. If there were no
liquid effluents, state so in the annual report

Interpretations, analyses, or trends of the results of the REMP for
the reporting period including a comparison to preoperational
monitoring data

An explanation for the loss or unavailability of monitoring data
and impact on estimation of potential dose commitment to the
general public

Quality control results including analytical intercomparison and
intracomparison results as applicable

Any other information required to estimate the maximum
potential dose commitment to the public resulting from effluent
releases and direct radiation exposure

A description of changes in sampling locations that occur
throughout the year

Delineation of sampling and monitoring locations in maps and
written descriptions

All deviations from the established sampling schedule

Information regarding control stations for direct radiation and
airborne radioactivity monitoring.

If specimens are unobtainable due to sampling equipment malfunction,
make every effort to complete the corrective action before the end of the
next sampling period.
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5. RECORDS
Air Sample Sheets

Analytical Results
Dosimetry Results
Radiological Environmental Monitoring Program Report

NOTE: MCP-557, “Records Management,” the INL Records Schedule Matrix, and
associated NRC record types list provide current information on the storage,
turnover, and retention requirements for these records.

6. DEFINITIONS

Qualitative analysis: an analysis to identify the radionuclides present.

Quantitative analysis: an analysis to determine the amount of radioactivity per surface
area or volume sampled.

7. REFERENCES

10 CFR 72, “Licensing Requirements for the Independent Storage of Spent Nuclear Fuel
and High-Level Radioactive Waste, and Reactor-Related Greater Than Class C Waste”

40 CFR 191, “Environmental Radiation Protection Standards for Management and
Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes”

EDF-9929, “A Proposed Gamma Spectroscopic Analysis Alternative for the TMI-2
ISFSI,” January 11, 2011

Fort St. Vrain Independent Spent Fuel Storage Installation Safety Analysis Report
Fort St. Vrain Independent Spent Fuel Storage Installation Technical Specifications
MCP-139, “Radiological Surveys”

MCP-557, “Records Management”

MCP-2383, “Area Monitoring Dosimeters”

Site Environmental Report for Calendar Year 1998, DOE/ID-12082 (98), July 2000

Three Mile Island, Unit 2, Independent Spent Fuel Storage Installation Safety Analysis
Report




http://icp-edms/pls/icp_docs/doc_3?f_doc=mcp-557

http://edms.inel.gov/docs/matrix/mtx_menu.html

http://edms.inel.gov/pls/rec_sched/mtx_reports_PKG.grp_report
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Three Mile Island, Unit 2, Independent Spent Fuel Storage Installation Technical
Specifications

TPR-7066, “Periodic HSM Monitoring, DSC Sampling, and Filter Housing Leak Tests”
8. APPENDIXES

Appendix A, FSV and TMI-2 ISFSI Radiological Environmental Monitoring Programs

Appendix B, Environmental Sample Analysis Lower Limit of Detection (LLD)

Appendix C, Other Useful Equations

Appendix D, FSV ISFSI Radiological Environmental Monitoring Locations

Appendix E, TMI-2 ISFSI Radiological Environmental Monitoring Locations

Appendix F, TMI-2 ISFSI Airborne Radioactivity Monitoring

Appendix G, Environmental Dosimetry Statistical Applications

Appendix H, Procedure Basis
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Appendix A

FSV and TMI-2 ISFSI Radiological Environmental Monitoring Programs

Exposure Sampling
Pathway and/or Number of Samples and Collection Type and Frequency
Sample Locations Frequency of Analysis
FSV ISFSI Direct | Sixteen stations with one Quarterly, with Gamma exposure
Radiation or more dosimeters placed | approximately one | rate on each
as a ring of stations around | third of the dosimeter collected.
the controlled area dosimeters checked
boundary; others may be and replaced each
placed in special interest month.
areas such as population
centers, nearby residences,
and schools as desired.
One control station with
one or more dosimeters at
a location at least 10 miles
from the FSV ISFSI.
TMI-2 ISFSI One sample inside the Seven day sample | Beta radioactivity
Airborne security perimeter fence in | collected during following filter
Particulate the most predominant wind | each HSM loading | change, qualitative
direction from either the or monthly when gamma isotopic on
HSM being loaded or no HSMs are being | annual composite. If
between the two rows of loaded. beta activity is

HSMs..

greater than three
standard deviations
above the
preoperational
baseline
radioactivity, then
perform qualitative
gamma isotopic
analysis on sample.
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Exposure Sampling
Pathway and/or Number of Samples and Collection Type and Frequency
Sample Locations Frequency of Analysis
TMI-2 ISFSI One sample at the vent, Monthly during the | Beta radioactivity
Surface purge, and drain ports of first year after DSC | following each
Contamination each loaded HSM. insertion, quarterly | survey, qualitative
during the second gamma isotopic on
through fifth years, | annual composite. If
and annually beta activity is
thereafter. greater than three
standard deviations
above the
preoperational
baseline
radioactivity, then
perform qualitative
gamma isotopic
analysis on sample.
TMI-2 ISFSI Twenty-two stations, with | Quarterly Gamma exposure
Direct Radiation | one or more dosimeters, rate on each
placed along the outer dosimeter collected.
security perimeter fence.
Others may be placed in
interest areas within the
100 meter perimeter
boundary as desired.
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Appendix B

Environmental Sample Analysis Lower Limit of Detection (LLD)

The LLD is defined for purposes of these specifications as the smallest concentration of
radioactive material in a sample that will yield a net count, above system background, that will
be detected with 95% probability with only 5% probability of falsely concluding that a blank
observation represents a “real” signal. For a particular measurement system that may include
radiochemical separation:

LLD =(2.71+4.66x B"? /(T x ExV' x2.22E6x Y x ™)

where

J LLD is the “a priori” lower limit of detection as defined above as microcuries per
unit mass or volume.

o B'? is the standard deviation of the total background counts or of the total counts
of a blank sample, as appropriate, as counts.

o T is the count time of background in minutes.

o E is the counting efficiency as counts per disintegration or counts per gamma for
gamma spectroscopy.

. V is the sample size in units of mass or volume.

o 2.22E6 is the number of disintegrations per minute per microcurie, (dpm/puCi).

o Y is the fractional radiochemical yield when applicable and/or the gammas per

disintegration when applied to gamma spectroscopy.

o A is the radioactive decay constant for the particular radionuclide when
radioactive decay correction is applicable.

o T is the elapsed time between the sample collection and time of counting.

Values of E, V, Y, and 1, which are appropriate to the sample, should be used in the
calculation.

It should be recognized that the LLD is defined as an “a priori” (before the fact) limit
representing the capability of a measurement system and not as an “a posteriori” (after the fact)
limit for a particular measurement. Analyses will be performed in such a manner that the stated
LLD will be achieved under routine conditions. Occasionally background fluctuations,
unavoidable small sample sizes, the presence of interfering nuclides, or other uncontrollable
circumstances may render the LLD unachievable. In such cases, the contributing factors will be
identified and described in the Annual Radiological Environmental Monitoring Report.
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Appendix C
Other Useful Equations

Minimum Detectable Activity (MDA)*

MDA (dpm) = (3+3.29[R, x T, {1+ T, /T, )] * J(K T, )

where
Rb = background counting rate (cpm)
Tsb = sample (gross) counting time (minutes)
Tb = background counting time (minutes)
K = conversion factors (i.e., efficiency).

* Refer to NUREG 1507, pages 3 through 5 for derivation of equation.

Optimum Sample (Gross) & Background Counting Time Determination**

T=T, +T,

T, /(T‘st): (Rsb /Rb)l/z

T, =T-T,

where
Te = sample (gross) count time (minutes)
T = total counting time (minutes)
Ry = sample (gross) counting rate (cpm)
R, = background counting rate (cpm)
T, = background count time (minutes)

**Refer to H. Cember, “Introduction To Health Physics,” Third Edition, Page 410
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Appendix D

FSV ISFSI Radiological Environmental Monitoring Locations

L]

® TLD location (control TLD
iz located at the Weld
County Sheriff Office]
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Appendix E

TMI-2 ISFSI Radiological Environmental Monitoring Locations

TLD

TLD

TLD

AN

TLD  O-60

/

TLD | O-59

TLD TLD LD TLD LD
0-40 0-41 0-42 0-43 O-44 0-45 0-46 0-47
o] C5 CcS S Ccs C o] CcS o]
el o.s1 |:| an || 2= 28 27 || 25 || z4 || 23 33 z1 20 19 18 17 15 ” TLD
N 73] o
D[I 15 14 13 12 11 || o 8 Fd & 5 4 3 z 1 || LD
[+ [+ (] [ [ [ [+ [+ [+ [+
TLD TLD TLD TLD TLD TLD TLD TLD
0-58 O-57 0-56 0-55 0-54 053 0-52 051

TMI-2 ISFS1 Radiclogical Environmental Monitoring Locations

{TLD - Direct Radiation Monitoring Location, AS - Air Sanmpling Location, C5 - Contamination Survey Location)
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Appendix F

TMI-2 ISFSI Airborne Radioactivity Monitoring

Airborne Radioactivity Sample Description

Date and time sample collection started:

Date and time sample collection completed:

Sampler model number and serial number:

Total sample collection time (minutes):

Sampler flow rate (liters/minute):

A

Total sample collection volume (liters):

Collected by: Date:

Airborne Radioactivity Sample Analysis Results

NOTE: Allow adequate time for radon/thoron progeny decay prior to sample analysis.

Date and time sample counted:

Counter model number and serial number:

Counter beta counting efficiency (%):

Background counting time (minutes):

Background beta counting rate (cpm):

Sample (gross) counting time (minutes):

Sample (gross) beta counting rate (cpm):

Net beta counting rate (cpm):

© %0 N L AW N

Beta disintegration rate (dpm):

10. Beta radioactivity (uCi/cc):

dpm
2.22E +6dpm/pCix 1.0E + 3cc/ liter x sample volume liters )

uCi/cc =
(

Performed by: Date:

Airborne Radioactivity Sample Analysis Evaluation

1. Beta Minimum Detectable Activity (MDA)(uCi/cc):

2. Isthe MDA less than 1E-14 uCi/cc?  Yes No

3. Pre-operational baseline beta radioactivity threshold:  4E-14 uCi/cc

4. Is the beta radioactivity greater than the threshold?  Yes No

5. [Ifyes, has Cs-137 been detected (attach gamma results)?  Yes No
Reviewed by: Date:
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Appendix G

Environmental Dosimetry Statistical Applications

The analysis of variance (F-Test) and Student t-Test are two statistical tests used to
determine the significance of the difference of any average dosimeter response(s) from historical
ambient radiation levels. The two statistical tests may be performed using the Microsoft Excel
Analysis ToolPak. The specific application of each test is described below. As required, install
Excel Analysis ToolPak on your computer by selecting the Microsoft Excel Help function or (?)
button, enter Analysis ToolPak in the search block, click on the start search button, select “Load

the Analysis ToolPak,” and follow the instructions.

1. Determine the mean and standard deviation of both Array/Group 1 and Array/Group 2.

Analysis of Variance (F-Test Two Sample for Variances)

1. In Excel, select: Tools or Data/Data Analysis/F-Test Two Sample for Variances. Click
OK.
2. In the F-Test Two Sample for Variances dialog box perform the following:

a. Left click in the input block of the Variable 1 Range and highlight the
Array/Group of data points with the greatest standard deviation

b. Left click in the input block of the Variable 2 Range and highlight the second

array/group of data points

C. Leave the Alpha Value at the 0.05 default. The 0.05 default is for a 95%

Confidence Level

d. Perform Output Options as follows:
1. Select new worksheet. Left click in the input box to insert a descriptive title.
Click OK
OR

il. Select Output Range. Left click in the input box. Select the desired
worksheet from the list located at the bottom of the Excel Spreadsheet.
Highlight the area in the existing worksheet where F-Test output will be

inserted. Click OK.

3. The F-Test p-value result (one-tailed probability) determines the equality of the variance
between Array/Group 1 and Array/Group 2 at the 95% confidence level. If the p-value
result is greater than 0.05, the variance between the Array/Group 1 and Array/Group 2
are “Equal”. If the p-value result is less than 0.05, the variance between the

Array/Group 1 and Array/Group 2 are “Not Equal”.
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Student t-Test

Based on the results of the F-Test, in Excel, select: Tools or Data/Data Analysis/select the
appropriate Student t-Test as follows:

a. t-Test: Two-Sample Assuming Equal Variances, Click OK.
OR

b. t-Test: Two Sample Assuming Unequal Variances. Click OK.

In the t-Test dialog box perform the following:

a. Left click in the input block of the Variable 1 Range and highlight the array/group
of data points with the greatest standard deviation

b. Left click in the input block of the Variable 2 Range and highlight the second
array/group of data points

C. Leave the Alpha Value at the 0.05 default. The 0.05 default is for a 95%
Confidence Level

d. Perform Output Options as follows:

1. Select new worksheet. Left click in the input box to insert a descriptive
title. Click OK.

OR

il. Select Output Range. Left click in the input box. Select the desired
worksheet from the list located at the bottom of the Excel Spreadsheet.
Highlight the area in the existing worksheet where t-Test output will be
inserted. Click OK.

The t-Test p-value result (two-tailed probability) determines the equality of the Mean for
Array/Group 1 and the Mean for Array/Group 2 at the 95% confidence level. If the
p-value result is greater than 0.05, the variances between the Mean for Array/Group 1 and
the Mean for Array/Group 2 are “Equal”. If the p-value result is less than 0.05, the
variances between the Mean for Array/Group 1 and the Mean for Array/Group 2 are “Not
Equal”.

Descriptive Statistics

1.

2.

If desired, perform the following steps for determining the Descriptive Statistics for the
Arrays/Groups.

In Excel, select: Tools or Data/Data Analysis/Descriptive Statistics and click OK.
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3. Perform the following in the Descriptive Statistics dialog box:
a. Left click in the input range box
b. Highlight the desired Array/Group
c. Designate desired parameters, that is, grouping (columns or rows), labels,

summary statistics, confidence level for the mean, Kth largest, and Kth smallest
d. Perform Output Options as follows:

1. Select new worksheet. Left click in the input box to insert a descriptive
title. Click OK.

OR

il. Select Output Range. Left click in the input box. Select the desired
worksheet from the list located at the bottom of the Excel Spreadsheet.
Highlight the area in the existing worksheet where Descriptive Statistics
output will be inserted. Click OK.

e. Repeat this section as needed.

Final Report

1. Evaluate findings and results. Generate a report or other document(s) as appropriate.
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Appendix H

Procedure Basis

Step

Basis

Source

Citation

Entire
procedure

Written procedures shall be established,
implemented, and maintained for
administrative controls.

FSV/TMI
Technical
Specification
(TS)

54.1.a

Entire
procedure

The INL meteorological and environmental
surveillance programs will be continued
through the life of the INL TMI-2 ISFSI. The
ISFSI specific radiological environmental
monitoring program will also continue through
the life of the TMI-2 ISFSI.

TMI-2 SAR

7.6.1

Entire
procedure

This program implements the requirements of
10 CFR 72.44(d).

FSV TS
TMI-2 TS

ACS5.54
ACS5.53

Entire
procedure

No planned radioactive effluents are released
from the ISFSI during storage conditions.
Environmental monitoring is performed to
detect unplanned radioactive effluents from the
ISFSI.

FSV SAR

7.7

Entire
procedure

The results of this program are used to verify
the effectiveness of measures applied to
prevent the release of radioactive materials.
Continuous operation of this program since
1990 has provided data that will be used as
control values for statistical analysis of the
results of the REMP.

FSV SAR

7.7

2.0

No real individual member of the public
located beyond the controlled area boundary
will receive a dose rate in excess of 25 mR/yr
as required by 10 CFR 72.

FSV SAR
TMI-2 SAR

7.5
7.4

4.1.1

The FSO will oversee the conduct of the
REMP sampling.

FSV SAR

7.7.1

Radiological environmental monitoring
dosimeters will be collected from the specific
locations given in Table 7.7-1.

FSV SAR

7.7.1
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Step Basis Source Citation

4.1.6 Radiological environmental monitoring FSV SAR 7.7.2
dosimeters will be processed pursuant to the
requirements of Table 7.7-1 and the detection
capabilities required by Table 7.7-2.

43.1 TLDs will be used to record gamma radiation TMI-2 SAR 7.6.1
dose at appropriate intervals along the ISFSI
perimeter fence.

454 A radiological environmental monitoring FSV SAR 7.7.3
program report will be submitted within TMI-2 TS AC5.53
60 days of January 1 of each year. o

4.5.5 The annual report shall include summaries, FSV SAR 7.7.3
interpretations, and analyses, quantities of
materials released, and other information
needed to estimate the maximum dose
commitment to the public.

4.5.5 Each report shall contain a map of monitoring FSV SAR 7.7.3
locations.

4.5.5 All changes in monitoring station locations and | FSV SAR 7.7.3
schedule shall be explained in the annual
report.

4.5.6 Deviations from the monitoring schedule if FSV SAR 7.7.3

dosimeters are unavailable. Every effort will be
made to complete corrective actions before the
end of the monitoring period.
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		1. PURPOSE

		2. SCOPE AND APPLICABILITY

		3. RESPONSIBILITIES/PREREQUISITES

		3.1 In the event services are provided by an approved vendor(s), the requirements of this procedure must be implemented through the applicable procurement/contract documents (such as, Statement of Work, Task Baseline Agreement, and so on).



		4. INSTRUCTIONS

		4.1 REMP Implementation

		4.1.1 Facility Safety Officer (FSO): Ensure that the REMP is implemented in accordance with the respective ISFSI Technical Specifications and 10 CFR 72.44(d)(2).



		4.2 FSV ISFSI Direct Radiation Monitoring

		4.2.1 FSO: Locate and maintain thermoluminescent dosimetry (TLD) stations in accordance with Appendix A and Appendix D.

		4.2.1.1 Code the environmental dosimetry station locations as I-1, I-2, I-3, and so on, beginning in a clockwise direction from the south location.



		4.2.2 FSO: Ensure that sample control is maintained as follows.

		4.2.2.1 Ensure dosimeters are inventoried upon receipt.

		4.2.2.1.1 Resolve any discrepancies with the processing laboratory.



		4.2.2.2 Inventory exchanged dosimeters prior to delivery to the processing laboratory.

		4.2.2.2.1 If dosimeters are unobtainable due to equipment malfunction, make every effort to complete corrective actions before the end of the next monitoring period.





		4.2.3 Ensure the appropriate shipping information if applicable (such as, tracking number) is communicated to the processing laboratory.

		4.2.3.1 Post and store annealed Field, Background Control, Laboratory Control, Field Control, and Mailing (Transit) Control dosimeters as follows:

		4.2.3.1.1 Separate Mailing Control dosimeters upon receipt from the processor and return to the processor, along with exchanged Field dosimeters, for processing.

		4.2.3.1.2 Keep Field Control dosimeters with the Field dosimeters until exchange is complete.

		4.2.3.1.3 Separate Laboratory Control dosimeters and place them in a low background area, preferably a shielded container, until conclusion of the monitoring period.

		4.2.3.1.4 When Field dosimeter exchange is complete, separate Field Control dosimeters and place them in a low background area, preferably a shielded container, until conclusion of the monitoring period.

		4.2.3.1.4.1 Post Field dosimeters (including Background Control dosimeters) in the locations specified in Appendix A and Appendix D.



		4.2.3.1.5 When the monitoring period has ended, return the Laboratory Control and Field Control dosimeters with the Field dosimeters and Background Control dosimeters to the processing laboratory.





		4.2.4 Return exchanged dosimeters to the processing laboratory for processing in accordance with the laboratory’s procedures.

		4.2.5 Upon receipt of exposure results from the processing laboratory:

		4.2.5.1 Determine average daily exposure of the Background Control and Field dosimeters by dividing the total reported (ambient) exposure by the number of days the dosimeters were posted in the field.

		4.2.5.2 Resolve discrepancies (e.g., elevated readings, indications of exposure in transit, lost data, etc.) with the processing laboratory.





		4.3 TMI-2 ISFSI Airborne Radioactivity Monitoring

		4.3.1 FSO: Ensure the following actions are performed:

		4.3.1.1 Using a low volume air sampler, collect over a seven-day period an air particulate sample volume necessary to achieve the required LLD (nominally 5.5E5 liters).

		4.3.1.2 Perform sampling monthly.

		4.3.1.3 Locate the air sampler within the ISFSI perimeter fence.



		4.3.2 After allowing for radon/thoron progeny decay, analyze the air filter sample for gross beta radioactivity using a minimum sample (gross) count time of 40 minutes and a minimum background count time of 20 minutes. A sample (gross) count time to b...

		4.3.3 If gross beta radioactivity is greater than three standard deviations above the pre-operational baseline radioactivity (3E-14 uCi/cc per DOE/ID-12082 (98), perform a qualitative gamma isotopic analysis of the individual sample with a hand-held g...

		4.3.4 If gross beta radioactivity is not greater than three standard deviations above the pre-operational baseline radioactivity, perform the following:

		NOTE: Appendix F may be used in lieu of a formal chain of custody form for maintaining control of the sample.

		4.3.4.1 Save the sample and perform a qualitative gamma isotopic analysis of an annual composite of the samples with a hand-held gamma spectrometer to identify contributing radionuclides.  If Cs-137 is identified, quantitatively analyze the sample wit...

		4.3.4.2 Ensure the quantitative LLD is no greater than 0.01 pCi/m3.

		4.3.4.3 Record radioactivity measurements in units of pCi/m3.





		4.4 TMI-2 ISFSI Direct Radiation Monitoring

		4.4.1 FSO: Locate and maintain TLD stations around the TMI-2 ISFSI outer perimeter fence at the following locations in accordance with Appendix A, Appendix E, and MCP-2383.

		4.4.2 Change out dosimetry on a quarterly basis. Change out date should be within one week of the first day of the calendar quarter.

		4.4.3 Ensure the minimum detectable dose demonstrated is no greater than 10 mrem.

		4.4.4 Process the reported data:



		4.5 TMI-2 ISFSI Surface Contamination Monitoring

		4.5.1 Perform a contamination survey at the vent and purge ports of each dry shielded canister (DSC) in accordance with MCP-139, “Radiological Surveys.” The survey frequency coincides with the scheduled Technical Specification surveillance requirements.

		4.5.2 Perform a contamination survey at the drain port of each DSC in accordance with MCP-139. The survey frequency coincides with the scheduled Technical Specification surveillance requirements.

		4.5.3 Analyze samples for beta radioactivity.

		4.5.4 If beta radioactivity is greater than the MDA, as defined in Appendix C, then re-analyze the sample. If beta radioactivity remains greater than the MDA, then perform a qualitative gamma isotopic analysis of the sample with a hand-held gamma spec...

		4.5.5 If beta radioactivity is not greater than the MDA, save the samples and perform a qualitative gamma isotopic qualitative analysis of an annual composite of the samples with a hand-held gamma spectrometer to identify contributing radionuclides. I...

		4.5.5.1 Ensure the quantitative LLD is no greater than 5 nCi for Cs-137 for a single sample geometry.

		4.5.5.2 If during the qualitative analysis a Cs-137 gamma spectrum peak is identified, then perform a separate gamma isotopic quantitative analysis of each individual sample within the composite.

		4.5.5.3 Record radioactivity measurements in units of nCi/sample.





		4.6 Reporting

		4.6.1 FSV ISFSI Manager/FSO: Verbally notify the DOE-ID Facility Director within one working day of discovery if:

		4.6.2 TMI-2 ISFSI Manager/FSO: Verbally notify the DOE-ID Facility Director within one working day of discovery of:

		4.6.3 ISFSI Manager/FSO: Prepare a written report with the objective of submitting the report to the DOE-ID Facility Director for approval and subsequent submittal to the NRC within 30 days of discovery of any of the conditions specified in Steps 4.5....

		4.6.4 Prepare the annual REMP report to the DOE-ID Facility Director for approval and subsequent submittal to the NRC within 60 days of January 1 of each year in accordance with 10 CFR 72.44(d)(3). Forward a copy of the report to the ISFSI Safety Revi...

		4.6.5 Ensure the REMP report includes the following:

		4.6.6 If specimens are unobtainable due to sampling equipment malfunction, make every effort to complete the corrective action before the end of the next sampling period.





		5. RECORDS

		6. DEFINITIONS

		7. REFERENCES

		8. APPENDIXES




Document ID: PLN-4493
Revision ID: 0
Effective Date: 05/30/13

Plan

Three Mile Island Unit 2
Independent Spent Fuel
Storage Installation
Aging Management
Program

clean“ CH2M + WG Idaho, LLC is the Idaho Cleanup Project
contractor for the U.S. Department of Energy






Idaho Cleanup Project 412.09 (06/03/2009 — Rev. 11)

THREE MILE ISLAND UNIT 2 INDEPENDENT SPENT |Identifier: PLN-4493
FUEL STORAGE INSTALLATION AGING Revision*: 0
MANAGEMENT PROGRAM Page: 10f13
INTEC Plan Eﬁ; :‘?/‘é‘gﬁl\zgal InfO: | Effective Date:  05/30/13
INTEC NRC FSV AND TMI-2 ISFST MANUAL Change Number: 339188
*The current revision can be verified on EDMS.
CONTENTS

1. INEEOAUCTION ...ttt ettt b et et sbe et st e b e b 2
2. Description of the TMI-2 ISFSI and the Aging Management Program ..............cccccuvee..e. 2

2.1 TMI=2 ISFSLL .ttt sttt ettt st sbe e 2

2.2 Aging Management Program.............ccceeeeiiieiiieeiiiecieecee e e 3
3. ODbJECtIVE AN SCOPE ...evieniiieiiieiie ettt ettt ettt et e et e st e e bt essaeebeesaseenseessseenseens 5
4. (@211 14 11 o) o D USSR 5
5. Aging Management Program PrOCESSES .........cccuieruieriieniieniieiieeieeiee e 6
6. Aging Management Phasing and MileStones............ccccuveeeieiriiieniieesie e 6
7. Aging Management [dentification ...........ccoevieiiiienieniiieieeieece e 7
8. Data ManageImeENt ...........ueiiiiiiiiieeiiiieeeeeteee e eeee e e st ee e et ee s et e e e s bt e e e ennbaeeeentreeeeanraeens 7
0. Document COntrol SYSEIM . ....cccuiiiiieiieiieiiierie ettt e ere et e sbeesteeeseeenseessseeseens 7
10. Control of Baseline DOCUMENTS ..........coiiuiiiiiiiiiii et e 8
11.  Aging Management CONtrol ..........cccoevuiiiiiiiiiiiiieieeie ettt 8
12. Aging Management Status ACCOUNTING .......eeevuvieeriieeriiieeitieeeiieeeiteeesneeesreeesseeesneeessseeennns 9
13. Aging Management ASSESSINENL . .......cc.eeiuirriieriieriierieeritesteeteesreeseesaeeseessseeseessseenseesnnes 9
14. RETRIEIICES ...ttt et ettt et e st eb e st e e b 9
L5, APPEIAICES. ...iouiiiiiieiieeiie ettt ettt ettt et et e et e et eesbe e st e eabeebee et e etteenbeebeeenbeeneeenseenne 10
Appendix A, Aging Effects and Possible Mechanisms (USNRC 2011) .....ccccoeeviiieniiieeniieeiens 11

Appendix B, Status and Disposition of Aging Conditions ...........ccceeveriereenierieneenenieneeieeeeee 12






Idaho Cleanup Project 412.09 (06/03/2009 — Rev. 11)

THREE MILE ISLAND UNIT 2 INDEPENDENT SPENT |Identifier: PLN-4493
FUEL STORAGE INSTALLATION AGING Revision*: 0

MANAGEMENT PROGRAM Page: 20f13

Introduction

The Three Mile Island, Unit 2 (TMI-2) Independent Spent Fuel Storage Installation
(ISFSI) Aging Management Program (AMP) is developed following U. S. Nuclear
Regulatory Commission (USNRC) guidance for the renewal of dry cask storage system
(DCSS) licenses (USNRC 2011). Implementation of the AMP will ensure that no aging
effects result in a loss of intended function of the Structures, Systems, and Components
(SSCs) Important to Safety (ITS) that are within the scope of license renewal, for the
term of the license renewal.

2.1

Description of the TMI-2 ISFSI and the Aging Management Program

TMI-2 ISFSI

The U.S. Department of Energy (USDOE) uses a modified NUHOMS® spent fuel
storage system, designated NUHOMS®-12T, in the TMI-2 ISFSI located at the
Idaho National Laboratory (INL) for interim storage of TMI-2 core and core
handling debris. The TMI-2 core debris is in stainless steel canisters. The
NUHOMS®-12T spent fuel storage system provides for the horizontal dry storage
of up to twelve TMI-2 canisters inside a Dry Shielded Canister (DSC) which is
placed inside a concrete Horizontal Storage Module (HSM).

The TMI-2 ISFSI design is based on the licensed NUHOMS® spent fuel storage
system. The NUHOMS® spent fuel storage system has an extensive licensing and
technical basis. The original NUHOMS® Topical Report was approved by the
USNRC on March 28, 1986 for storage of seven spent pressurized water reactor
(PWR) fuel assemblies per DSC and HSM (VECTRA M-39, USNRC 1986). The
NUHOMS® Topical Report was revised to provide the generic design criteria and
safety analysis for the larger 24 spent PWR fuel assembly design (NUHOMS®-
24P) and an associated on-site transfer cask (VECTRA M-49). USNRC approval
of the NUHOMS®-24P Topical Report was granted on April 26, 1989 (USNRC
1989). The standardized NUHOMS® design has since been expanded to include
the NUHOMS®-52B for dry storage and on-site transfer of fifty-two boiling water
reactor (BWR) fuel assemblies (VECTRA 1996). The NRC issued Certificate of
Compliance 72-1004 on January 23, 1995 for the standardized NUHOMS" spent
fuel storage system, addressing both the NUHOMS®-24P and the NUHOMS“-
52B spent fuel storage systems (USNRC 1995). The approved NUHOMS®-24P
Topical Report forms the basis for the NUHOMS®-12T spent fuel storage system.
The NUHOMS"-12T spent fuel storage system was adapted for TMI-2 canister
use and the system accommodates the internal baskets designed specifically to
hold TMI-2 canisters.

The TMI-2 ISFSI is located at the INL and operated by CH2M-WG Idaho, LLC
(CWI) for USDOE. The TMI-2 ISFSI is licensed (License No. SNM-2508) by the
USNRC pursuant to 10 CFR 72 for authorization to receive, acquire, possess and
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store TMI-2 core and core handling debris at the TMI-2 ISFSI located at the INL
within the perimeter of the Idaho Nuclear Technology and Engineering Center
(INTEC) site in Scoville, Idaho (USNRC 1999).

Subsequent to the March 1979 accident at the TMI-2 Nuclear Power Station,
USDOE agreed in March 1982 to accept the entire TMI-2 damaged core for
research, development, and storage at a USDOE facility (DOE/ID-10400).
USDOE selected the INL to perform the TMI-2 core debris investigations.
Defueling of the TMI-2 reactor began in October 1985 and was completed in
January 1990. The TMI-2 core debris was shipped from the TMI-2 Nuclear Power
Station to the INL from July 1986 until April 1990 and received, examined, and
stored at the TAN-607 Hot Shop and Fuel Storage Pool.

In March 1999 the TMI-2 ISFSI was licensed by the USNRC pursuant to 10 CFR
72 for authorization to receive, possess, store, and transfer spent fuel and fuel
debris, resulting from the 1979 TMI-2 accident, for a twenty-year term. The first
core debris transfer from TAN-607 was completed in March 1999. Nine
additional transfers were completed during 2000. The remaining nineteen
transfers were completed during 2001, with the last one completed in April 2001.
The TMI-2 ISFSI license expires on March 19, 2019. A license renewal
application must be developed and submitted to the NRC no later than March 19,
2017.

2.2 Aging Management Program
The TMI-2 ISFSI AMP consists of the following primary elements:

o The scope of the program which includes the specific structures and
components subject to an aging management review (AMR).

o Preventive actions to mitigate or prevent the applicable aging effects.

. Parameters monitored or inspected that are linked to the effects of aging
on the intended functions of the particular structure and component.

o Detection of aging effects before there is a loss of any structure and
component intended function. This includes aspects such as method or
technique (i.e., visual, volumetric, surface inspection), frequency, sample
size, data collection, and timing of new or one-time inspections to ensure
timely detection of aging effects.

. Monitoring and trending that provides for prediction of the extent of the
effects of aging and timely corrective or mitigative actions.

o Acceptance criteria, against which the need for corrective action are
evaluated, to ensure that the particular structure and component intended
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functions are maintained under the existing licensing-basis design
conditions during the period of extended operation.

o Timely corrective actions, including root cause determination and
prevention of recurrence.

o A confirmation process that ensures preventive actions are adequate and
appropriate corrective actions have been completed and are effective.

o Administrative controls that provide a formal review and approval
process.
o Operating experience involving the AMP, including past corrective

actions resulting in program enhancements or additional programs that
provides objective evidence to support a determination that the effects of
aging are adequately managed so that the structure and component
intended functions will be maintained during the period of extended
operation.

The AMP is designed around the context of the aging effects subject to aging
management prevention; mitigation, condition monitoring, and performance
monitoring programs; corrective actions; and component-specific guidance
(USNRC 2011).

Potential aging effects for all SSCs within the scope of license renewal for the
duration of the period of extended operation are identified. Only aging effects that
could result in a loss of an SSC’s intended function during the period of extended
operation are of principal concern for license renewal. Potential aging effects and
possible aging mechanisms that the AMP considers are listed in Appendix A. The
importance of the implementation of confirmatory inspection and monitoring and
surveillance being essential to resolving conflicting information or indications of
the presence of a specific potential aging effect or degraded condition is
recognized.

The operating history of the TMI-2 ISFSI, including corrective actions and design
modifications, is an important source of information for evaluating the ongoing
condition of in-scope SSCs. EDF-9959 and PLN-3660 discuss the history of the
TMI-2 ISFSI in detail, both site-specific and industry-wide experience, as
relevant, are considered as part of the overall condition assessment of the in-scope
SSCs.

DSC materials were selected to be resistant to environmentally induced
degradation during the initial license period. The confinement function of the
canisters is ensured for the license renewal based on demonstration that the DSCs
have not undergone unanticipated degradation. An NRC-accepted way to verify
DSC condition has been by remote visual inspection of a lead DSC (HSM 16),
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selected on the basis of longest time in service, and An empty DSC overpack
(HSM 15). The interior of the associated concrete HSM has also been examined
as part of the lead canister inspection; the results of which will be included in the
license renewal application and become part of the justification for license
renewal.

The DSC/overpack support structures inside HSMs 15 and 16 have been
inspected to support the license renewal application. The support structure
inspection was done on a sampling basis whereby selection of the support
structures inspected was based on longest service time and environmental
conditions. The re-inspection interval for the support structure is indeterminate at
the present time, but will eventually be based upon the findings of the initial
license renewal inspection.

3. Objective and Scope

A license renewal application must be developed and submitted to the USNRC no later
than March 19, 2017. A Project Execution Plan for developing the license renewal
application is documented (PLN-3660). A scoping evaluation identifying the SSCs of the
TMI-2 ISFSI that need to be reviewed for aging effects is also documented (EDF-9959).

4. Organization

The TMI-2 ISFSI AMP organization, under the direction of the Manager, ISFSI
Management, consists of three tiers with each tier having an integrated team of qualified
individuals. These tiers consist of both permanently assigned and matrixed personnel as
well as subcontractors when necessary. The organizational relationship is depicted in the
chart below.
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Figure 1. TMI-2 ISFSI AMP Organization

Aging Management Program Processes

Each SSC with an identified aging effect requiring management has an associated AMP
presented in Appendix B. Each AMP effectively manages and monitors SSC-specific
aging effects. The AMP processes generally include one or more of the following four

types:

e Prevention programs to keep the aging effect from occurring,

e Mitigation programs to attempt to slow the effects of aging,

¢ Condition monitoring programs to search for the presence and extent of aging effects,

e Performance monitoring tests to verify the ability of the SSCs to perform their
intended functions.

Aging Management Phasing and Milestones

Aging management reviews are being performed to assess the SSCs determined to be
within the scope of license renewal (EDF-9959). Each AMR consists of the identification
of the materials of construction or fabrication, the environmental conditions to which
they have been exposed, and any aging effects that could adversely affect the ability of
the SSCs to perform their intended functions during the period of extended operation.
The AMR approach is coordinated with structural, health physics, thermal, criticality, and
quality assurance disciplines as appropriate.
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Each aging effect requires development of either a Time Limited Aging Analysis
(TLAA) or an AMP. A TLAA is a process to assess SSCs that have a time-dependent
operating life. Any developed TLAA must conclude whether or not continued operation
of the SSC is acceptable for the period of extended operation. Future monitoring of any
potential aging effects analyzed in TLAAs is to be considered. The purpose of the AMP
is to ensure that no aging effects result in a loss of intended function of the SSCs that are
within the scope of license renewal for the term of the renewal. Although the elements of
an AMP or inspection may vary, depending on the specific SSC, the elements of an AMP
that are considered to determine the adequacy and applicability of any proposed method
for managing an aging effect include the scope of the program, preventive actions,
parameters monitored or inspected, detection of aging effects, monitoring and trending,
acceptance criteria, corrective actions, confirmation process, administrative controls, and
operating experience.

The results of an AMR are documented in an Engineering Design File (EDF), the
conclusion of which includes aging management recommendations. All of the AMRs are
scheduled to be completed no later than September 2015. All EDFs are maintained in the
Electronic Document Management System (EDMS). Aging management
recommendations are captured in this plan and implemented accordingly. Baseline aging
conditions are established for some SSCs or remote visual inspections presented in
Table 1. Implementation of the AMP is assessed on a periodic basis.

7. Aging Management Identification

The SSCs ITS that have been determined to be in-scope for aging management review, as
documented in EDF-9959, include the DSC, HSM, DSC Support Structure, End Module
Shield Wall, DSC Basket Assembly, DSC Overpack, DSC Overpack Support Structure,
TMI-2 Defueling Canister, and TMI-2 Core Debris. Concluding recommendations
documented in each of the respective AMR EDFs are captured in Appendix B and
implemented in accordance with MCP-3388. The AMR results establish new technical
baseline aging conditions for each of the SSCs ITS.

8. Data Management
AMP data is managed on a case-by-case basis depending on the aging conditions being

managed. In some cases a technical report is adequate to document the aging condition
status. In other cases an EDF may be warranted to analyze a changing condition.

0. Document Control System

All documents generated during implementation this AMP are managed and controlled in
accordance with MCP-135 and MCP-557.
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10. Control of Baseline Documents
Baseline documents for the TMI-2 ISFSI AMP that are maintained in EDMS are
presented in Table 1. Table 1 is updated as new baseline documents, or revisions to
existing baseline documents, are generated.
Document Title Date
EDF-8465 Evaluation of Concrete Efflorescence and Cracks of the TMI | October 2007
HSMs
EDF-8903 TMI-2 HSM 2008 Evaluation Report August 2008
EDF-9208 TMI-2 HSM Core Drilling March 2013
EDF-9516 TMI-2 ISFSI Concrete Evaluation of HSMs and Base Mat March 2010
EDF-9565 TMI-2 HSM Roof Slab Bolt Holes Filled with Polyurethane | April 2010
Foam
EDF-9897 TMI-2 ISFSI 2010 HSM and Base Mat Concrete Evaluation | April 2011
FDC-6797 Placing Polyurethane Foam in HSM Roof Bolt Holes March 2010
FDC-7682 TMI-2 ISFSI HSM Roof Bolt Protective Cover Installation | May 2011
FDC-7715 TMI-2 ISFSI HSM Roof Bolt Protective Cover Installation | June 2011
FDC-7803 TMI-2 ISFSI Resin Injection of HSM Cracks August 2011
FDC-7901 TMI-2 ISFSI HSM Concrete Weatherproofing Coating September 2011
FDC-8636 Sealing HSM End Shield Wall Coil Insert Holes from September 2012
Moisture
RPT-1170 Visual Inspection of the TMI-2 ISFSI HSM End Shield January 2013
Walls
RPT-1193 Visual Inspection of the TMI-2 ISFSI Horizontal Storage May 2013
Modules
TBD Remote Visual Inspection of TMI-2 ISFSI HSMs 15and 16 | TBD
WO 623556 | TMI-2 HSM and Base Mat Assessment April 2009
WO 624131 | TMI-2 Core Sampling May 2009
WO 627046 | TMI-2 HSM Roof Slab Bolt Hole Fill October 2009
WO 635917 | CPP-1774 Install 120 Bolt Hole Protective Covers Over the | June 2011
Four Roof Bolts on Each of the 30 HSMs
WO 636531 | Seal/Repair Cracks in TMI-2 Base Mat November 2011
WO 636977 | TMI-2 ISFSI HSM Repair Sealing Cracks September 2011
WO 637273 | TMI-2 ISFSI HSM Crack Repair Apply Sealant October 2011
WO 642973 | Fill Holes in End Shield Walls with Silicone Sealant October 2012
WIE Report | Three Mile Island Facility CPP-1774 Structural Inspection July 2009
2008.1917 of Horizontal Storage Modules and Pad
JLS-04-12 Three Mile Island Unit 2 Independent Spent Fuel Storage June 2012
Installation HSM Concrete Repairs
Table 1. TMI-2 ISFSI AMP Baseline Documents
11. Aging Management Control

The TMI-2 ISFSI AMP is implemented and controlled in accordance with established
procedures delineated in the Quality Assurance Program Plan (PLN-466), and following
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12.

13.

14.

the guidance of this plan, PLN-3660, and NUREG-1927. The functions, responsibilities,
and authority of the entities presented in Figure 1 are delineated in the applicable
procedures. All as-found aging conditions are screened and/or evaluated in accordance
with 10 CFR 72.48.

Aging Management Status Accounting

The AMP methods for collecting, recording, processing, and maintaining data necessary
to provide aging management information accounting include the development of EDFs
and technical reports. Work activities to repair or mitigate aging conditions are
documented in Work Orders and Facility Design Changes. The current AMP activities
being implemented are presented in Appendix B based on the documented aging
conditions, recommendations and conclusions from the documents included in Table 1.

Aging Management Assessment

The AMP is assessed on a biennial frequency consistent with TMI-2 ISFSI Technical
Specification 5.4.2 (USNRC 1999) in accordance with MCP-1221.
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Appendix A

Aging Effects and Possible Mechanisms (USNRC 2011)

Aging Effects of SSCs

| Possible Aging Mechanisms

Concrete Structures:

Scaling, cracking and spalling

Freeze-thaw

Increase in porosity and permeability

Leaching of calcium hydroxide

Increase in porosity and permeability, cracking

Aggressive chemical attack

Expansion and cracking

Reaction with aggregates

Loss of strength and modulus

Elevated temperature

Irradiation of concrete

Deformation Creep
Cracking Shrinkage
Loss of material Corrosion

Abrasion and cavitation

Cracking

Restraint, shrinkage, and creep

Loss of strength

Concrete interaction with aluminum

Cathodic protection effect on bond strength

Cathodic protection current

Structural Steel:

Loss of material

Corrosion, local or atmospheric

Loss of strength and modulus

Elevated temperature

Loss of fracture toughness

Irradiation

Crack initiation and growth

Stress-corrosion cracking

Reinforcing Steel (Rebar):

Cracking, spalling, loss of bond and material

Corrosion of embedded steel

Loss of strength and modulus

Elevated temperature

Irradiation
Miscellaneous:
Cracking, distortion, increase in component Settlement

stress

Loss of fracture toughness

Strain aging of carbon steel

Reduction in design margin

Loss of prestress

Loss of material

Corrosion of steel piles

Corrosion of tendons

Cask Internals:

Loss of material

Corrosion, boric acid corrosion

Change in dimension

Creep

Wall thinning

Erosion, corrosion

Crack initiation and growth

Stress-corrosion cracking

Loss of fracture toughness

Neutron irradiation embrittlement

Thermal embrittlement

Loss of preload

Stress relaxation

Attrition

Wear
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Appendix B

Status and Disposition of Aging Conditions

SSC Aging Management Program Aging Management Activity
DSC Remote visual inspection of DSC in HSM Results pending publication of technical
16 performed in 2012. report.
AMR is on-going. Results pending publication of EDF.
HSM Annual concrete surface monitoring Results pending publication of RPT-1193.
program as recommended and/or
documented in EDF-8465, EDF-8903, EDF-
9565, and EDF-9897.
Repair of deteriorated concrete and cracks Injected resin into cracks (FDC 7803, WO
as necessary recommended in EDF-8465, 636977).
EDF-8903, and
EDF-9516.
Protection against water intrusion Filled bolt hole voids with polyurethane
recommended in EDF-8465 including foam and gasket cover (FDC 6797, WO
sealing and eliminating bolt hole voids 627046).
(EDF-9516) and application of surface Installed stainless steel protective covers
sealer (EDF-9516). over bolt hole voids (FDC 7682, WO
635917).
Applied surface sealer (FDC 7901, WO
637273).
Nondestructive examination recommended | Evaluated condition of concrete (WO
in EDF-8903. 623556, WO 624131, WIJE Report
2008.1917).
Remote visual inspection of HSM 15 and 16 | Results pending publication of technical
performed in 2012. report.
AMR is on-going. Results pending publication of EDF.
DSC Remote visual inspection of DSC Support Results pending publication of technical
Support Structure in HSM 16 performed in 2012. report.
Structure AMR is on-going. Results pending publication of EDF.
End Module | Annual inspection recommended and No cracking in excess of ACI 349.3R first-
Shield Wall | performed (RPT-1170). tier criteria observed, no efflorescence

observed, grout intact and in good
condition, significant spalling at base
exceeding ACI 349.3R second-tier criteria
observed, surface sealant did not pass
water bead test, and minor cracking
observed in coil insert holes.

Coil insert holes filled with silicone sealant
(FDC 8636, WO 642973).

Evaluation and testing of adequacy of
surface sealer recommended in RPT-1170.

Results pending publication.

Evaluation of repair options for spalling
recommended in RPT-1170.

Results pending publication.

AMR is on-going.

Results pending publication of EDF.
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SSC Aging Management Program Aging Management Activity
DSC Basket | AMR is on-going. Results pending publication of EDF.
Assembly
DSC Remote visual inspection of DSC Overpack | Results pending publication of technical
Overpack in HSM 15 performed in 2012, report.

AMR is on-going. Results pending publication of EDF.

DSC Remote visual inspection of DSC Overpack | Results pending publication of technical
Overpack Support Structure in HSM 15 performed in | report.
Support 2012,
Structure AMR is on-going. Results pending publication of EDF.
TM™MI-2 AMR is on-going. Results pending publication of EDF.
Defueling
Canister
TMI-2 Core | AMR is on-going. Results pending publication of EDF.
Debris
Base Mat Annual inspection and nondestructive Results pending publication of RPT-1193.

examination recommended in EDF-8903
and EDF-9897.

Application of surface sealer recommended
in EDF-9516.

Sealed and repaired cracks (WO 636531).
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1. INTRODUCTION
1.1 Purpose
The purpose of this procedure is to access the HSM rear access door and drain
line for remote visual inspection of the HSM, DSC, and DSC support structure, as
well as an overpack and overpack support structure.
1.2 Scope and Applicability
This procedure defines the actions required to access the HSM rear access door
and drain line to perform remote visual inspection of the HSM, DSC, and DSC
support structure, as well as the overpack and overpack support structure in
HSM 15.
2. PRECAUTIONS AND LIMITATIONS

The work described in this procedure will be performed in areas subject to
radiological controls. Cross-contamination of delivery system hardware and or
camera tip and probe is possible inside the HSMs. Such equipment must be
surveyed for radioactive contamination upon removal from inside the HSM.

Disposal of waste must be performed per MCP-1390, “Waste Generator Services
Waste Management.”

The surface dose rate of each HSM rear access door has historically been less than
1 mrem/h (gamma and neutron), and the surface dose rate of each HEPA filter
housing less than 15 mrem/h (gamma and neutron). Radiation levels as high as
100 mrem/h (gamma and neutron) on contact with the circumferential edge of a
loaded DSC do exist.

Personnel must follow the applicable hazard mitigations detailed in Appendix A,
Procedure Hazard Analysis.
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3. PREREQUISITES

3.1 Planning and Coordination

Initial

TL: Ensure the following personnel are available, as a minimum:

Personnel Required

Training Requirements

TMI-2 ISFSI Technical
Lead (TL) (1)

QLNRC106—TMI-2 ISFSI Storage
Operations Lead

Fuel Handling Operator
(OPS) (1 for accessing
the rear access door on
HSMs 1 through 14 and
16 through 30)

QLNRC109—TMI 2 ISFSI Operator

Radiological Control
Technician (RCT) (1 for
radiological surveys
when accessing HSMs 1
through 14 and 16
through 30 )

QLNRC108—TMI-2 ISFSI RADCON
Technician

Remote Systems
Operator (RSO) (1)

Everest XLG3™ VideoProbe” System
Operations

TL: Conduct a prejob briefing in accordance with MCP-3003,
“Performing Pre-Job Briefings and Documenting Feedback.”

TL: Notify security of pending entrance into INTEC-1774.

TL: Ensure an ICP Radiation Work Permit (RWP) is in place as

applicable.
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3.2 Special Tools, Equipment, Parts, and Supplies

- 3.2.1  TL: Ensure the following equipment and tools are available and
positioned.

Remote Visual Inspection Tools

v Item Comments

TOOLS FOR OPENING HSM REAR ACCESS DOOR

Wrenches: 32 mm socket and ratchet Used for the HSM rear access door.
or adjustable wrench

Anti-seize lubricant For application to bolts prior to installation.

Rolling ladder with side rails For access to the DSC purge and vent filter
housings while installed in the HSM.

PPE As required

TOOLS FOR REMOTE VISUAL INSPECTION

Everest XLG3™ VideoProbe®™ System

Probe delivery system

Optical camera tips

Calibrated measurement verification
block

Extension cord

33 Training

3.3.1  Ensure training requirements of Appendix A have been met.

3.4  Approvals and Notifications

3.4.1  TL: Verify (single sign-off) that all prerequisites have been satisfied, and
approval is given for work to commence.

TL Signature Date
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INSTRUCTIONS

NOTE 1:

NOTE 2:

Steps NOT having a designated performer before them will be performed by
Operations (OPS) personnel.

OPS may assist the RCT in recording radiation level data in Appendix B. In
this event, the RCT will ensure the data has been entered correctly.

4.1 Remote Visual Inspection through the HSM Drain Line

4.1.1

NOTE:

4.1.6

RCT: Perform gamma and neutron radiation and contamination survey at
the outlet of the HSM drain line.

4.1.1.1 RCT: Document radiological survey results for the HSM
drain line outlet on Appendix B.

4.1.1.2 RCT: Establish radiological control boundaries as
appropriate.

OPS or TL: Remove the screen covering the outlet of the HSM drain
line.

OPS or TL: Inspect the HSM drain line to ensure it remains operational
and is free of blockage.

TL: IF the HSM drain line needs maintenance attention,
THEN ensure the problem and the need to initiate a work request is
documented in the Facility Log.

RCT: Using an extended radiation detector probe inserted through the
HSM drain line, perform a general area gamma radiation measurement
inside the HSM.

4.1.5.1 RCT: Document the radiation survey measurement for the
inside of the HSM on Appendix B.

Refer to the Everest XLG3™ VideoProbe® System Operating Manual and
Appendix C of this procedure for guidance.

RSO: Using the Everest XLG3™ VideoProbe® System, perform a
remote visual inspection of all accessible areas.

4.1.6.1 RSO: Capture video of all HSM, DSC, Overpack, Support
Structure, and subcomponents thereof, surface areas that are
accessible with the probe delivery system using a Standard
optical tip.
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4.2

NOTE Additional still images may be captured at the discretion of
the RSO or TL with either a Standard or 3D Phase
Measurement optical tip.

4.1.6.2 RSO: Perform the following:

4.1.6.2.1 Capture still images of HSM, DSC, Overpack,
Support Structure, and subcomponents thereof,
surface area anomalies (cracks, corrosion, etc.)
using a 3D Phase Measurement optical tip for
later characterization in the shop.

4.1.6.2.2  Document the position of the delivery system
and image description on Appendix D.

4.1.6.3 RCT: Perform contamination survey of all equipment and
material removed from inside the HSM.

4.1.7  OPS or TL: WHEN the remote visual inspection is complete and all
equipment has been removed from inside the HSM,
THEN re-install and hand-tighten the screen cover to the HSM drain
line.

Remote Visual Inspection through the HSM Rear Access Door

4.2.1  RCT: Perform gamma and neutron radiation survey at the surface of the
HSM rear access door.

4.2.1.1 RCT: Document radiation survey results for the HSM rear
access door on Appendix B.

4.2.1.2 RCT: Establish radiological control boundaries as
appropriate.

4.2.2  OPS or TL: While wearing protective eyeglasses with side shields and
leather or rubber gloves, open HSM rear access door as the RCT
monitors for increase in radiation fields.

4.2.2.1 Inspect HSM rear access door to ensure it remains
operational and the vent holes in the door are free of
blockage.

4222 IF the HSM rear access door needs maintenance attention,

THEN ensure the problem and the need to initiate a work
request is documented in the Facility Log.
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423

NOTE:

NOTE:

4.2.4

Perform radiation and contamination surveys.

4.2.3.1

RCT: Perform gamma and neutron radiation surveys around
general area of the purge and vent filter housings, and the
accessible perimeter of the DSC or overpack.

4.2.3.1.1  RCT: Document the highest radiation levels on
Appendix B including the location of the
measurement.

The results of the contamination survey will be completed in Appendix B, by
the RCT, after the smears have been counted.

4232

RCT: Perform contamination survey at the surface of the
purge and vent filter housings, and the accessible perimeter
of the DSC or overpack.

4.2.3.2.1  RCT: Document the highest contamination
level on Appendix B including the location of
the measurement.

Refer to the Everest XLG3™ VideoProbe® System Operating Manual and
Appendix C of this procedure for guidance.

RSO: Using the Everest XLG3™ VideoProbe® System, perform a
remote visual inspection of all accessible areas.

4.2.4.1

NOTE:

4.2.4.2

RSO: Capture video of all HSM, DSC, Overpack, Support
Structure, and subcomponents thereof, surface areas that are
accessible with the probe delivery system using a Standard
optical tip.

Additional still images may be captured at the discretion of
the RSO or TL with either a Standard or 3D Phase
Measurement optical tip.

RSO: Perform the following:

42421 Capture still images of HSM, DSC, Overpack,
Support Structure, and subcomponents thereof,
surface area anomalies (cracks, corrosion, etc.)
using a 3D Phase Measurement optical tip for
later characterization in the shop.

4.24.2.2  Document the position of the delivery system
and image description on Appendix D.
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I 4.2.5

- 4.2.6

4243 RCT: Perform contamination survey of all equipment and
material removed from inside the HSM.

OPS or TL: WHEN the remote visual inspection is complete and all
equipment has been removed from inside the HSM,
THEN close and lock the HSM rear access door.

42.5.1 IF the rear access door bolts need anti-seize lubrication,
THEN while wearing protective eyeglasses with side shields
and leather or rubber gloves, apply lubricant to the bolts.

TL: Ensure HSM rear access door is locked.

43 Perform Procedure Closeout

4.3.1  TL: Request all personnel signing or initialing steps in this procedure to
complete the information in the table below:
Printed Name S Number | Job Function Initials Signature
4.3.2  TL: Perform a postjob review as directed by MCP-3003.
4.3.3  TL: Verify (single sign-off) that all procedure steps have been

completed, initialed or initialed and signed as appropriate.

TL Signature Date
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S. RECORDS

Completed copy of TPR-7855, “Remote Visual Inspection of HSM, DSC, and DSC
Support Structure,” including Appendix B and Appendix D

Electronic records generated with the Everest XLG3™ VideoProbe” System
Form 434.14, “Pre-Job Briefing Checklist” (If used)

NOTE: MCP-557, “Records Management,” the INL Records Schedule Matrix, and
associated NRC record types list provide current information on the storage,
turnover, and retention requirements for these records.

6. REFERENCES
Everest XLG3™ VideoProbe® System Operating Manual
MCP-1390, “Waste Generator Services Waste Management”
MCP-3003, “Performing Pre-Job Briefings and Documenting Feedback”
MCP-3562, “Hazard Identification, Analysis, and Control of Operational Activities”
Menu Directed Inspection User’s Manual

7. APPENDICES
Appendix A, Procedure Hazards Analysis
Appendix B, TMI-2 ISFSI Remote Visual Inspection Radiological Survey Report
Appendix C, Remote Visual Inspection Guidelines
Appendix D, Record of Captured Still Images

Appendix E, Procedure Basis




http://icp-edms/pls/icp_docs/doc_3?f_doc=mcp-557

http://edms.inel.gov/docs/matrix/mtx_menu.html

http://edms.inel.gov/pls/rec_sched/mtx_reports_PKG.grp_report
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Appendix A

Procedure Hazard Analysis

Highly Hazardous Activity? [ ] Yes ] No

HPSC No.: TPR-7855

Disciplines (SMEs) involved in hazard analysis: (Checking the box indicates discipline is/was involved in the hazard analysis

for this procedure.)

Discipline Discipline Discipline
X Industrial Safety X RCT/RAD Eng. X Engineering
X Industrial Hygiene O Env. Protection X Operations
O Fire Protection X Quality Assurance | Other:
Required Job Training/Required Personal Protective Equipment
Training PPE

Radiation Worker II

Anti-c clothing as required per RWP

TMI General Employee Training

Leather or rubber gloves

TMI-2 ISFSI Storage Operations Lead

Protective eyeglasses with side shield

Heat Stress

Substantial footwear (when working under this TPR)

Portable Ladders

Safety shoes (for work in areas where heavy dropped,
falling, or rolling object hazards exist)

Hantavirus

Sequence Of Basic Job Steps

Potential Hazards

Hazard Control/PPE

1. General work on the TMI-2 | la. Slipping or tripping la.  Remove ice and sand icy spots as appropriate or
ISFSI pad maintain awareness of surroundings, and wear
safety shoes.
1b. Extreme temperature 1b.  Establish work stay times per MCP-2704, “Heat and
environment Cold Stress.” Wear cold weather clothing and
gloves or ice vests as appropriate.
lc. Contamination and Ic.1 Complete Radiation Work Permit. Put in RADCON
radiation hold points at procedure steps where RCT surveys
radiation or contamination levels are identified.
Ic.2 Wear anti-c clothing per RWP.
2. Gather equipment and 2a. Work may disturb areas 2a. Do NOT disturb area and contact appropriate
supplies with rodent feces or urine personnel for cleanup.
2b. Back strain 2b.  Use proper lifting techniques when moving or
removing equipment/supplies, and discuss
techniques during pre-job briefing.
2c¢. Pinch points 2c.  Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.
3.  Enter INTEC-1774 3a. Back strain 3a.  Use proper lifting techniques when manually

removing snow or ice and discuss techniques during
pre-job briefing.

Appendix A
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RCT survey radiation and 4a. Contamination and 4a.  See general hazards.
contamination levels at radiation
various points at the rear of
the HSM and establish
appropriate controls
Open HSM rear access door | 5a. Eye or skin irritant from 5a.  Wear protective eyeglasses with side shields and

Anti Seize

rubber or leather gloves when handling Anti Seize.

5b. Pinch points 5b.  Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.
Sc. Removal of shielding S5c.1  Work per Radiation Work Permit.
5¢.2  RADCON survey prior to and during opening rear

access door.

Perform remote visual
inspection.

6a.

Stray Voltage or Static 6a.
Electrical Charge

Connect the Everest XLG3™ VideoProbe® System
to a low-impedance earth ground.

Close and lock HSM rear
access door

7a.

Eye or skin irritant from | 7a.
Anti Seize

Wear protective eyeglasses with side shields, rubber
or leather gloves when handling Anti Seize.

7b.

Pinch points 7b.

Maintain awareness of surroundings, maintain safe
body positioning, and wear leather gloves.

Appendix A
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Appendix B

TMI-2 ISFSI Remote Visual Inspection Radiological Survey Report

HSM No.: RWP No.: Log No.: Date:

Instrument Type:

Serial Number:

Efficiency:

Calibration Due Date:

Scaler Background (cpm)  alpha beta
Scaler MDA (dpm) alpha beta

Count Rate Meter Background (cpm)

HSM Drain Line Contact Radiation (mrem/h): gamma neutron

HSM Internal General Area Radiation (mrem/h): gamma neutron N/A
HSM Rear Access Door Surface Radiation (mrem/h): gamma neutron
Highest Dose Rate Inside Door (mrem/h) and Location: gamma Location:

Surface Contamination (dpm/100 cm?) on HSM Drain Line: alpha beta
Highest Surface Contamination (dpm/100 cm?) Inside Door: alpha beta

Location of Highest Contamination Inside Door:

Comment:

Performed By: Reviewed By:

Appendix B
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Appendix C

Remote Visual Inspection Guidelines

Refer to referenced page numbers where applicable in the Everest XLG3™ VideoProbe® System
Operating Manual or the Menu Directed Inspection User’s Manual for additional guidance.

Menu Directed Inspection (MDI) Package

e Pre-Inspection Planning (p. 3)
e Inspection Procedures (p. 19)
e Post-Inspection Reports (p. 25)

Onptical Tip Selection

Optical Tip Depth of Field (mm) Field of View (°) Direction of View
Standards (6.1 mm) 50 to infinity 50 Forward
4 to 100 120 Side
3D Phase Measurements (6.1 mm) 8 t0 250 105 Forward
7 to 250 105 Side

Software Setup

Audio (p. 39)

Image Format and Quality (p. 40)
Video Quality (p. 41)

Text Color (p. 42

Logo (p. 42)

Measurement (p. 43)

System (p. 44)

Communications (p. 45)

Capturing Images and Videos

Steering the Probe (p. 49)

Freezing the Image (p. 50)

Working with a Recalled Image (p. 51)
Working with a Split Screen (p. 52)
Adjusting the Brightness (p. 53)
Reducing “Noise” in Cark Images (p. 54)
Correcting Wide-Angle Distortion (p. 56)
Lengthening Exposure Time (p. 57)
Enhancing Contrast (p. 58

e Zooming (p. 58)

Appendix C
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Inverting an Image (p. 59)
Annotating an Image (p. 60)
Saving an Image (p. 65)
Working with Videos (p. 67)

Managing Files (p. 73)

Measuring Features and Defects

e Annual Measurement Tip Calibration Check (p. 89)
e 3D Phase Measurements (p. 91)
e Comparison Measurements (p. 110)

NOTE: An experienced user can achieve a measurement of 1.00 £ 0.05 mm. If not, then
troubleshoot.

e Verifying Measurement Tips (p. 112)

Maintenance (p. 115)

e Inspect and clean the Everest XLG3™ VideoProbe® System before and after each use.

Troubleshooting (p. 113)

Appendix C
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Appendix D

Record of Captured Still Images

HSM No.: Date:

Performed by:

Insertion Tube | Articulating Joint End Tip
Position (inches) | Angle (degrees) Length (feet)

Image Description

Appendix D
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Appendix E
Procedure Basis
Procedure Review Table
DFC DFC DFC DFC
Review Intent® | Nonintent® Review Intent” | Nonintent®
Discipline Rev. | Change Change Discipline | Rev. | Change Change

OSB X* X X Industrial
Chairperson Safety
Qualified X X X Engineering
Operator
Radiological Industrial
Engineering Hygiene
Environmental Facility X X X

Safety

Officer
Quality X X X Safety

Analysis
NFM/Doc X X X Compliance X X X
Owner Lead

a. X =review required.

b. Reviews for intent DFCs require the same discipline reviews required for a revision.

c. Reviews for nonintent DFCs can be performed with only Operations management and a qualified operator’s
review and then implemented for immediate use. However, the remaining discipline reviews, as indicated by an
asterisk (*), must be obtained within two (2) weeks. See MCP-2985, “Chapter XVI — Operations Procedures,” for
definitions of intent and nonintent changes.

Step Basis Source Citation

General Detailed written procedures will be TMI-2 SAR 94.1
developed and maintained for the applicable
ISFSI operations, maintenance, surveillance,

and testing described in Section 5.1.1 and
5.1.2.

Appendix E
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Step Basis Source Citation

General Operating procedures will be developed for | TMI-2 SAR 5.1
the NUHOMS-12T system to ensure these
sequences are followed to: minimize the
amount of time required to complete the
subject operations; minimize personnel
exposure; and assure that all operations
required for DSC loading, closure, transfer,
and storage are performed safely.

General To comply with this policy (refers to as low | TMI-2 SAR 7.1.1
as reasonably achievable [ALARAY]), all
levels of line management are accountable
for radiological performance. The
responsibility for compliance with the
radiological protection requirements and for
minimizing personnel radiation exposure
begins at the worker level and broadens as it
progresses upward through the line
organization. Line managers are responsible
for taking all necessary actions to ensure
that requirements are implemented and that
performance is monitored and corrected as
necessary. Radiological control technicians
(RCTs) assist line management by routinely
evaluating and monitoring all radiological
conditions. Also, RCTs oversee activities to
ensure that all reasonable precautions are
taken by personnel.

General Radiological monitoring and contamination | TMI-2 SAR 7.3.4
control at the ISFSI will be performed to
ensure that radiation exposure and release
limits contained in 10 CFR Part 20 will not
be exceeded. The ISFSI will be added to the
existing radiological control program which
monitors, as appropriate, radiation levels,
contamination levels, and airborne
radioactivity.

2.2 All waste produced by the TMI-2 ISFSI is TMI-2 SAR 6.0,
handled and disposed of in accordance with 6.4,
the existing procedures for handling waste. 6.5
INL has existing facilities to treat and
dispose both liquid and solid waste.

Appendix E
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Step Basis Source Citation
2.4 Personnel must follow the applicable hazard | Procedure hazard
mitigations detailed in Appendix A, analysis
Procedure Hazard Analysis.
3.1.2 During the prejob briefing, the hazards of Procedure hazard
the job and the work area and control of analysis
those hazards are discussed.
3.1.3 Security must be notified of pending Procedure hazard
entrance into INTEC-1774, which is a analysis
secured facility.
3.14 Consistent with the DOE-ID’s overall TMI-2 SAR 7.1.3
commitment to keep occupational radiation
exposures ALARA, specific plans and Procedure hazard
procedures will be followed by ISFSI analysis
operations personnel to ensure that ALARA
goals are achieved consistent with the intent
of Regulatory Guides 8.8 (7.4) and 8.10
(7.5) and the requirements of 10 CFR
Part 20.
ICP Radiation Work Permit must be
completed and on hand or readily available
and must designate the appropriate anti-c
clothing that must be worn during the
operation.
3.3.1 Ensure training requirements of Appendix A | Procedure hazard
have been met. analysis
4.2.5.1 Whenever anti-seize lubricant is applied or Exposure
equipment lubricated with anti-seize is Assessment
handled, protective eyeglasses with side 1278.00
shields and leather or rubber gloves must be | procedure hazard
worn. analysis
4221 The maintenance program involves TMI-2 SAR 4.3.11
4222 inspection of the vent access doors to ensure
they remain operational and no blockage
occurs in the vent areas.

Appendix E
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1.

Title: Evaluation of Concrete Efflorescence and Cracks of TMI HSMs (ICARE-102744)

2. Index Codes:

Building/Type CPP-1774 SSC ID HSM-1 through 30 Site Area 200/INTEC
3 Commercial Level? [J Yes X No
*4. NPH Performance Category: or [X] N/A  SSC Safety Category: SS or X N/A
*5. (a) Affects Safety Basis: [] Yes [X] No (b) Affects a SNF Facility: <X Yes [] No
6. Summary:

This report investigates the nature and significance of the observed conditions found on
several of the concrete Horizontal Storage Modules (HSMs) at the INTEC Interim Storage Facility
(CPP-1774). The conditions observed are white solid deposits, crazing, and cracks.

The scope of the EDF is limited to evaluation of the 30 HSMs at CPP 1774. The conditions
evaluated are limited to efflorescence, crazing, and cracking.

Efflorescence, the solid whitish crystalline material observed on the HSMs, is calcium
carbonate, the usual constituent of concrete efflorescence. Such deposits are common to
concrete exposed to a wet-dry cycle, and do not represent a significant degradation to the
concrete structure.

Crazing, the observed fine line cracking, is caused by shrinkage on the surface of the
concrete. These fine cracks are rarely greater than 1/8 inch deep, and do not affect the durability
or wear resistance of the concrete. Crazing is caused by poor curing practice, too rapid water
evaporation, too wet a concrete mix, and a few other means. If the surface was soft and dusting,
it may have been caused by surface carbonation, which does not appear to be the case here.

Cracking, greater than fine line cracking, is somewhat typical to concrete structures. This
observed cracking seems to be the result of environmental conditions and volume changes within
the concrete mass. The cracks are not associated with structural stress conditions within the
concrete structure. As currently observed the condition is more associated with spalling rather
than structural cracking. As such, repair techniques tend toward removal of the damaged
concrete and concrete replacement, rather than direct repair of the cracked portion.

No actions are required at this time. The existing conditions are cosmetic in nature, and
efflorescence removal or crack repair is not recommended. The conditions should be monitored,
and if the severity increases, or sufficient quantities of minor cracks are present to justify the risk
and cost associated with repairs, concrete repair could be performed. Corrective action could be
initiated when significant areas of concrete reinforcing steel cover is reduced by one half (1/2
inch, Ref. 2), reinforcing steel is exposed, or reinforcing steel damage is suspected.

Consideration should be given to providing effective protection against liquid water to reduce
the severity of freeze attack, by reducing the exposing of the concrete to water penetration.
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1.

Title: Evaluation of Concrete Efflorescence and Cracks of TMI HSMs (ICARE-102744)

2. Index Codes:

Building/Type CPP-1774 SSC ID HSM-1 through 30 Site Area 200/INTEC
7. Review (R) and Approval (A) and Acceptance (Ac) Signatures:

(See instructions for definitions of terms and significance of signatures.)

R/A| Typed Name/Organization Signature Date

Performer/Author Nathan B. Smith/9410 o 22/ Bz
Technical Checker | R P. A. Holmes/9410 % /7 /o -22- 7
*Independent Peer
Reviewer R NA
*Design Authority A NA

*Nuclear Safety
{only if 5(a)is Yes) | R

Approver A K. E. Lombard/9410 % Y Aon g KElambyor of | /O-22-07
Requestor - e
(if applicable) Ac J. L. Stalnaker/5190 %‘ B 0 -Z2 26677
S
DRSC Ac | R.Aeschbacher /511 | Pidoon bsadhdgoler U2 /o7
|8.  Distribution: T
(Name and Mail Stop)
9. Does document contain sensitive unclassified information? [] Yes [X No
If Yes, what category:
10.  Will document be externally distributed? [(J Yes [X No
*11. NRC related? I Yes [] No
12. Registered Professional Engineer’'s Stamp (if required) X NA

* Not required for commercial level calculations
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Purpose
This report investigates the nature and significance of the observed conditions found on several of
the concrete Horizontal Storage Modules (HSMs) at the INTEC Interim Storage Facility (CPP-1774).
The conditions observed are white solid deposits, crazing, and cracks.

Scope
The scope of the EDF is limited to evaluation of the 30 HSMs at CPP 1774. The conditions
evaluated are limited to efflorescence, crazing, and cracking.

Conclusions
Efflorescence, the solid whitish crystalline material observed on the HSMs is calcium carbonate, the
usual constituent of concrete efflorescence. Such deposits are common to concrete exposed to a wet-
dry cycle, and do not represent a significant degradation to the concrete structure.

Crazing, the observed fine line cracking, is caused by shrinkage on the surface of the concrete.
These fine cracks are rarely greater than 1/8 inch deep, and do not affect the durability or wear
resistance of the concrete. Crazing is caused by poor curing practice, too rapid water evaporation, too
wet a concrete mix, and a few other means. If the surface was soft and dusting, it may have been
caused by surface carbonation, which does not appear to be the case here.

Cracking, greater than fine line cracking, is somewhat typical to concrete structures. This observed
cracking seems to be the result of environmental conditions and volume changes within the concrete
mass. The cracks are not associated with structural stress conditions within the concrete structure. As
currently observed the condition is more associated with spalling rather than structural cracking. As
such, repair techniques tend toward removal of the damaged concrete and concrete replacement (Ref.
1), rather than direct repair of the cracked portion.

Cracking associated with environmental conditions such as freeze-thaw cycles, if left unprotected,
will continue to expand resulting in additional spalling and material loss.

Recommendations
No actions are required at this time. The existing conditions are cosmetic in nature, and
efflorescence removal or crack repair is not recommended. The conditions should be monitored, and if
the severity increases, or sufficient quantities of minor cracks are present to justify the risk and cost
associated with repairs, concrete repair could be performed. Corrective action could be initiated when
significant areas of concrete reinforcing steel cover is reduced by one half (1/2 inch, Ref. 2), reinforcing
steel is exposed, or reinforcing steel damage is suspected.

Consideration should be given to providing effective protection against liquid water to reduce the
severity of freeze attack, by reducing the exposing of the concrete to water penetration.

Structure, System, or Component (SSC) Description
The INTEC Interim Storage Facility employs thirty precast concrete horizontal storage modules to
safely store Three Mile Island (TMI) reactor fuel. The modules are a proprietary design of Transnuclear
West, Inc (TN-West) and were precast in central Washington State for installation at the INTEC storage
facility (CPP-1774). The vaulis are a rectanguiar hollow concrete box, with an internal void accepting a
steel canister (DSC) containing the stored material. The concrete vaults provide protection for and
shielding from the DSC. The HSM cross section is shown below:
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Safety Category
The HSMs are designated as Safety Significant for personnel protection.

Natural Phenomena Hazards (NPH) Performance Category (PC)
Because NPH loads are outside the scope of this EDF, the PC designation of this SSC is not

applicable.

Materials
The HSMs are precast concrete units placed on a cast-in-place concrete foundation pad.

Material Property Nomenclature:

Reinforced Concrete -

w, = Unit weight (density) (Ib/ft%)
f.’ = Concrete compressive strength (psi)
f, = Yield strength of nonprestressed reinforcement bars (psi)

Table 1. Material properties - reinforced concrete
W, £’ f,
(Ib.ft) (psi) {psi) Data Reference

145 5000 | 60000 '[')ensity for concrete only, reinforcing steel
AB15 or A706 Grade 60 (Ref. 3)

Inputs
Results from field observations and chemical results of field material samples are applied in the
evaluation of the observed solid deposits and concrete cracks.
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Assumptions
None.

Acceptance Criteria
Acceptance is based on a determination that the observed conditions do not impair the concrete
HSMs ability to perform their safety function. This function is described in the facility safety document
(Ref. 4) as:

“The HSM is a massive reinforced concrete structure that provides protection for the
DSC against tornado missiles and other potentially adverse natural phenomena. The
HSM also serves as the principal biological shield for the TMI-2 canisters during
storage.”

Checking Method
This reported is verified by detailed document review.

Analysis
Three potential areas of concern were evaluated: efflorescence, crazing, and cracking.

To evaluate efflorescence, the observed white solids, it was relevant to establish if they contained
significant amounts of sulfates. The presence of sulfates could contribute to concrete sulfate attack
(Ref. 5, 6) and potentially significant degradation of the concrete and reinforcing steel.

Field samples of the material were collected and provided to Analytical Services (Org. 5640) for
analysis. Since the quantity of material was limited, two samples were obtained by pooling the deposits
from multiple HSMs. Analysis results (Ref. 7) reported the solids were predominately calcium carbonate.
Calcium carbonate is the normal constituent of concrete efflorescence. A short description of concrete
efflorescence is provided as taken from Reference 8.

“Efflorescence and Leaching: Efflorescence occurs on the surface of concrete
following the percolation of a fluid (e.g., water) through the material, either
intermittently or continuously, or when an exposed surface is alternately wetted and
dried. Efflorescence results from the dissolution of salts contained in the cement
matrix, which are leached out of the concrete and crystallized upon subsequent
evaporation of fluid or interaction with carbon dioxide in the atmosphere.”

From discussion and description above and other related documents; the observed efflorescence

condition does not represent significant damage or risk to the integrity or safety performance of the
HSM.

The observed crazing (fine line cracking) conditions of the HSMs are also investigated. Several
areas of crazing were observed. Crazing is caused by shrinkage on the surface of the concrete during
curing. These fine cracks are rarely greater than 1/8 inch deep, and do not effect the durability or wear
resistance of the concrete. Crazing is caused by poor curing practice (too fast evaporation), too wet a
concrete mix, and a few other means. If the surface was soft and dusting, it may have been caused by
surface carbonation, which does not appear to be the case here. Cracking due 1o drying shrinkage can
never be eliminated in most concrete structures (Ref http://www.nrmca.org/aboutconcrete/cips/03p.pdf).

Cracking and spalling were also observed. The cracking seems to be the result of environmental
conditions (volume changes within the concrete mass). INTEC is located in a high desert environment.
Extreme variations in annual temperature and humidity are part of the nature seasonal cycle (Ref. 9).
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These variations contributed to a higher frequency of freeze thaw cycles at the INL. Surface water may
be trapped and held within the HSMs, slowly leaking into small cracks and freeing. With the freeze-thaw
cycle, water expands and slowly cracks off the corners of the concrete. Freeze-thaw damage is

generally slow and progressive, increasing with time as the damage increases.

Photographs of the various crack conditions are provided.

A representative photo of efflorescence and corner cracking is shown in Figure 1.

gure 1 Representative Efﬂoresanca and Corner Cracking
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Minor hairline cracking (crazing) is present on several vertical and horizontal surfaces. Figure 2 is
representative of crazing on the top surface of the HSMs.

Figure 2 Surface Hairline Cracking (Crazing)

Figure 3 is an additional example of corner cracking accompanied by horizontal edge cracking (D-
cracking). A sizable crack width is present, and could extend to the reinforcing steel. With the location
near the extreme edge of the HSMS this crack geometry does not represent a significant threat to the

performance of the HSMS. Further extension of the corner crack could produce a corner spall as shown
in Figure 5.

Figure 4 is an example of surface cracking prior to spalling of the surface material.
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Figure 3 Corner and Edge Cracking
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Figure 5 is an example of a corner spall. The spall may be the result of a corner crack (Figure 3)
which extended to a depth above the reinforcing steel. Time and freeze thaw cycles could extend the

crack and allow the corner material to separate.

Figure 5 Corner Spall

The observed cracks do not seem to be associated with structural stress conditions within the
concrete structure. The conditions do not represent a threat to the safety performance of the HSMS.
When a substantial number of such conditions are present, corrective and cosmetic repair maybe be
warranted. Repair techniques tend toward removal of the damaged concrete and concrete replacement

(Ref. 1), rather than direct repair of the cracked portion.
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Executive Summary

The Three Mile Island-2 (TMI-2) Facility CPP 1774 located at the Idaho Nuclear Technology and Engineering
Center (INTEC) at the Idaho National Laboratory (INL) is an Independent Spent Fuel Storage Installation (ISFSI)
licensed by the United States Nuclear Regulatory Commission (NRC). The owner and licensee of the facility is the
United States Department of Energy (DOE) (Idaho Office). The purpose of this facility is to store nuclear material
regulated by the NRC. This facility comprises a concrete pad (Base Mat) with a security fence to enclose thirty (30)
concrete Horizontal Storage Modules (HSMs). These HSMs house steel TMI-2 Dry Shielded Canisters (DSCs). The
HSM function is to provide radiological shielding and environmental protection for the DSCs. Because these HSMs
provide the shielding and environmental protection for the DSC it is important that the concrete HSMs maintain their
designed service life and function. The HSMs were designed to have a fifty (50) year service life. The HSMs are
important to safety. They are approximately ten (10) years old.

In 2008 the facility management of TMI-2 ISFSI determined it was necessary to perform a comprehensive
visual inspection to establish a baseline of the current condition of the HSMs. Management and engineering of TMI-2
did not consider the 2000 and 2007 surveys comprehensive enough to establish a sound baseline.

The results of this survey have established that in comparison to the survey performed in 2000, identifying
only three (3) HSMs with cracking, today all 30 HSMs have cracking and efflorescence. Nearly all the HSMs have an
area of degradation that meets the 2nd tier criteria of ACI 349.3R (appearance of leaching, efflorescence, and passive
cracks less than 0.04 inch). There is at least one HSM that has cracking sufficient to have reached reinforcing steel.
There are many cracks that appear to be active as they have increased in size since the 2000 inspection and the 2007
inspection.

Based upon the results of this survey it is concluded that there is an aggressive degradation mechanism that is
causing the concrete HSMs to degrade faster and in a manner different than would normally be anticipated. Given this
unexpected rate of degradation it is important that the degradation mechanism be identified and the method to preclude
the degradation mechanism from further effecting the HSMs be determined. This identification and determination must
also be completed to support the aging management requirements for the impending license renewal.

The following actions are recommended:

1. A firm with professional personnel trained and experienced in testing and analyzing concrete structures be
contracted to perform nondestructive examination (NDE) and invasive testing as necessary to identify the
degradation mechanism effecting the unexpected degradation of the HMSs including the base mat.

2. Develop and execute a plan to examine the inside of HSMs for degradation.

3. Plan and execute an annual inspection of the HSMs and base mat.

4. Plan and execute actions necessary to obtain funding to perform the repair and or other actions required to
preclude the degradation mechanism effect.
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1.0 Introduction

The Three Mile Island-2 (TMI-2) Facility CPP 1774 located at the Idaho Nuclear Technology and Engineering
Center (INTEC) at the Idaho National Laboratory (INL) is an Independent Spent Fuel Storage Installation (ISFSI)
licensed by the United States Nuclear Regulatory Commission (NRC). The owner and licensee of the facility is the
United States Department of Energy (DOE) (Idaho Office). The purpose of this facility is to store nuclear material
regulated by the NRC. This facility comprises a concrete pad (Base Mat) with a security fence to enclose thirty (30)
concrete Horizontal Storage Modules (HSMs) (Figures 1, 2, and 3). These HSMs house steel TMI-2 Dry Shielded
Canisters (DSCs). The HSM function is to provide radiological shielding and environmental protection for the DSCs.
Because these HSMs provide the shielding and environmental protection for the DSC it is important that the concrete
HSMs maintain their designed service life and function. The HSMs were designed to have a fifty (50) year service life.
The HSMs are important to safety.

The construction of the CPP-1774 was managed by Lockheed Martin for DOE. The design agent for the
HSMs was Transnuclear West (TNW), Inc., San Jose, California and the precast builder of the HSM was Yakima
Precast, Inc., Yakima, Washington. Lockheed Martin accepted the HSMs for use in 1999.

In 2000 it was noted that some of the HSMs were beginning to experience cracking and spalling of the
concrete. A survey was performed and the conclusion was reached by TNW that the cracking and spalling were not
significant and that the HSM met the intent of its design. In 2007 another survey was performed by INL personnel
because of concern about the efflorescence appearing on the HSMs. The conclusion of this inspection was that the
efflorescence and cracking noted was again insignificant and cosmetic. The HSMs are now approximately ten (10)
years old. It was determined in 2008 by the management of the TMI-2 facility to perform a more thorough inspection to
document cracking and efflorescence of each HSM. There is a concern that this cracking, efflorescence, and spalling
are indications that the concrete may be breaking down prematurely. It is necessary that the HSMs maintain their
designed function for the design service life of the HSM.

This report is to document the results of the general condition survey/ visual inspection of the 30 HSMs
performed by M. D. Wilberg in June and July 2008. The intent of the visual inspection is to provide comprehensive
quantitative and qualitative data regarding concrete performance and document the extent of any degradation.

Because the HSMs are considered important to safety “Evaluation of Existing Nuclear Safety-Related Concrete
Structures,” ACI 349.3R-02, was used as the basis to perform the general condition survey/ visual inspection. “Guide
for Making a Condition Survey of Concrete in Service,” ACI 201.1R-92 (Reapproved 1997) and “Guideline for
Structural Condition Assessment of Existing Buildings,” SEI/ASCE 11-99 were also used. This report contains the
results of the survey/ inspection of the 30 HSMs. No in situ samples, nondestructive examination (NDE), or invasive
testing is part of this survey/ inspection. This report does not address the pad (base mat) the HSMs rest on. This
survey/ inspection is more comprehensive than the survey performed in 2007 and will act as the baseline for future
evaluation of the general condition of the HSMs. It is anticipated that the results of this survey/ inspection could act as
the baseline for ‘aging management’ decisions related to license renewal activities for the TMI Facility HSMs.

2.0 Description of Structure

The HSM is a prefabricated reinforced concrete vault that is 10'-3" wide by 18'-2" long by 14'-6" high
(nominal dimensions, Figures 4, 5, and 6). The HSM serves to provide shielding for the DSC to minimize the radiation
dose rate from the ISFSI facility. The NUHOMS® HSM provides for horizontal storage of the DSC to remove the heat
load from the DSC. The HSM includes a steel lined door which is removed for insertion and retrieval of the DSC. For
the TMI-2 ISFSI, the HSM is modified from the standard NUHOMS® system to provide an access door on the back
wall for monitoring and maintenance of the DSC vent and purge HEPA filters. A drain is provided to remove any
moisture that may get into the HSM. The HSMs are set on a base mat 205 feet by 110 feet. The long axis of the HSM
runs in the north south direction. Fifteen (15) HSMs are placed side by side with a 6 inch gap forming two rows of
HSMs in the east west direction on the base mat.
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The design of the prefabricated NUHOMS® HSM has been developed in accordance with the applicable codes
and a quality assurance program suitable for design of structures important to safety. The HSM design has been
performed using techniques similar to those reviewed and approved by the NRC for the NUHOMS®-24P design. The
prefabricated modules are installed in two pieces: the roof and the body. The body consists of the four walls and floor.
All sections are a minimum of two feet thick. Fabrication, transport, and final assembly were in accordance with the
requirements of ACI 318-95.

The HSM contains no cooling air vents as they are not required to remove the decay heat generated by the
TMI-2 canisters. The cooling air flows around the DSC to the top of the HSM. Air warmed by the DSC transfers heat
to the HSM walls and roof slab. Adjacent modules are spaced to provide adequate natural convection flow and
shielding. This passive system provides an effective means for spent fuel decay heat removal.

The HSM wall and roof thicknesses are primarily dictated by shielding requirements. The massive walls
combined with the shield walls on the outer most HSMs adequately protect the DSCs against tornado missiles and other
adverse natural phenomena. The tornado generated missile effects are considered to bound any other probable impact-
type accident. The HSM wall thicknesses, dimensions, and reinforcing steel specified are shown in Figures 4, 6, and 7.

The DSC is slid into position in the HSM using parallel structural steel beams supported by the front and back
HSM concrete walls. Once in its storage location, the weight of the DSC is transmitted directly to the HSM front and
rear walls. The front and rear wall access openings into the HSM are covered by thick steel doors which provide
protection against tornado missiles. The door assembly includes a solid concrete core which acts as a combined gamma
and neutron shield. The rear wall HEPA filter access opening is covered by a thick steel plate door hinged on one edge
and padlocked, for security, on the other.

The HSM design documented in the TMI-2 ISFSI Safety Analysis Report (SAR) is constructed of 5,000 psi 28
day compressive strength normal weight concrete with Type 11 Portland cement meeting the requirements of ASTM
C150. The concrete aggregate meets the specifications of ASTM C33. The concrete is reinforced with ASTM A615 or
AT706 Grade 60 deformed bar placed vertically and horizontally in each face of the walls, roof, and floor. The
maximum HSM concrete temperature for normal, off-normal, and accident conditions is less than 200°F and meets the
requirements of ACI 349-85 for normal concrete. Therefore, no special provisions are required for the NUHOMS®-
12T HSM concrete aggregates.

Figure 1
CPP-1774 (TMI-2 HSMs and Base Mat)
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Figure 2
CPP-1774 (TMI-2 HSMs and Base Mat)
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Figure 3
CPP-1774 (TMI-2 HSMs and Base Mat)
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3.0 Present Condition of Structures

All of the HSM are exhibiting degradation from beginning to advanced stages. The degradation consists of
cracking ranging in widths from 0.005 to 1/4 + inches, efflorescence, iron oxide leaching, spalling and bugholes. There
are small pieces of concrete that have been broken completely off and other sections that will be broken off in a short
period of time. There appears to be active cracks that have increased in width and newly developed since the 2007
survey and continued efflorescence growth. There is no apparent coating on the HSMs that would prohibit moisture
from penetrating the concrete. Appendix A contains the photographs of the various stages of degradation of each of the
HSMs.

The following is a description of the degradation of each HSM.

HSM 01
South East Corner; vertical (0.005 inch) cracks are beginning on south edge of the lid.

South West Corner; HSM has vertical cracking and efflorescence on the top edge. South West edge of HSM
has horizontal cracking extending to both faces approximately at reinforcing steel location.

North East Corner; lid has vertical (0.005 inch) cracking continuing from top to bottom of lid and
efflorescence. Efflorescence appears to have grown since 2007 survey. Top of lid has radial cracking
emanating from bolt hole to north and east edges, some cracking meeting with vertical cracking in north and
east faces of the lid. Lid has broken off top corner.

North West Corner; top of lid has radial cracking emanating from bolt hole towards edges (ranging from 0.016
inch to 0.060 inch wide). Vertical cracking running continuous from top to bottom of lid up to 3/8 inch wide.
North face has horizontal cracking, transverse cracking, and efflorescence at approximate reinforcing steel
locations (extending more than 3 feet across north face). Efflorescence appears to have grown since 2007
survey.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 02
South East Corner; no notable cracking was observed on lid or HSM.

South West Corner; top of lid has radial cracking emanating at bolt hole. South and west HSM faces have
vertical cracking and efflorescence at the top edge.

North East Corner; HSM has vertical cracking with efflorescence at top edge.

North West Corner; top of lid has radial cracking emanating from bolt hole to lid edge (ranging from 0.005 to
0.060 inch wide). Vertical (0.130 to 0.060 inch wide and 1/16 inch separation) cracking runs continuous from
top to bottom of lid and around both faces. Horizontal and transverse cracking and efflorescence are on north
and west faces.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

” ”

reaction)”, “plastic cracking”, “bugholes”, and popouts are also present (ACI 201.1R).

HSM 03
South East Corner; top of lid has radial cracking emanating from bolt hole to lid edges. Vertical (0.025 to 1/8
inch wide) and transverse (0.025 inch wide and 1/32 inch separation) cracking are on south and east faces of
lid.
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South West Corner; no notable cracking was observed on lid or HSM.

North East Corner; top of lid has radial cracking emanating from bolt hole to lid edge (ranging from 0.005 to
0.025 inch wide). Vertical (0.020 to 0.025 inch) cracking runs continuous from top to bottom of lid. Concrete
is separating from east face up to 3/16 inch. There is horizontal cracking with efflorescence at approximate
reinforcing steel locations. HSM has vertical (0.040 inch wide) cracking (11 o’clock) and efflorescence.
Efflorescence on the north face appears to have grown since 2007 survey.

North West Corner; top of lid has radial (0.010 inch wide) cracking emanating from bolt hole toward lid edges.
Vertical cracking runs continuous from top to bottom of lid on north and west faces (up to 0.035 inch wide).
Efflorescence on west face appears to have grown since 2007 survey. Cracking on north face of HSM is 0.005
inch wide with efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, “bugholes”, and popouts are also present (ACI 201.1R).

HSM 04
South East Corner; top of lid has beginning radial cracking emanating from bolt hole. There is horizontal,
vertical, and transversal cracking (up to 1/8 inch wide) and efflorescence at top corner of the HSM. Horizontal
cracks on south east edge of HSM approximately at reinforcing steel location and continuing in both south and
east faces.

South West Corner; top of lid has beginning radial cracking emanating from bolt hole. Vertical (0.020 inch
wide) cracking and efflorescence on both faces at top of HSM was not noted in 2007 survey.

North East Corner; top of lid has radial cracking emanating from bolt hole to edge and popout. Vertical (0.010
to 0.025 inches wide) cracking is continuous from top of lid to bottom and efflorescence, not noted in 2007
survey. Horizontal cracking at corner and vertical (0.016 inch wide) cracking (11 o’clock) and efflorescence
top of HSM on north face.

North West Corner; top of HSM north face has vertical (0.013 to 0.035 inches) cracking (1 o’clock) and
efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, “bugholes”, and popouts are also present (ACI 201.1R).

HSM 05
South East Corner; no notable cracking was observed on lid or HSM.

South West Corner; HSM has vertical and horizontal cracking (0.020 to 0.025 inch) and efflorescence.
Efflorescence appears to have grown since 2007 survey.

North East Corner; lid has vertical (up to 0.060 inch wide) cracking running from top to bottom of lid. Lid has
horizontal, vertical and transverse cracking and efflorescence in north and east faces of lid. Lid top has radial
cracking (0.030 to 0.060 inch wide) meeting cracking from north and east faces. HSM has vertical cracking
(11 o’clock) beginning at top of HSM on north face.

North West Corner; top of lid has radial cracking running from bolt hole to north and west edges. Lid has
vertical (0.060 inch) cracking continuous from top of lid to bottom and efflorescence. Both north and west
faces of lid have additional horizontal, vertical, and transverse cracking and efflorescence. HSM has vertical
(0.005 inch wide) cracking (1 o’clock) beginning at top of HSM on north face.
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Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, “bugholes”, and popouts are also present (ACI 201.1R).

HSM 06
South East Corner; no notable cracking was observed on lid or HSM.

South West corner; no notable cracking was observed on lid or HSM.

North East Corner; lid has continuous vertical cracking (0.035 to 0.050 inch) from top to bottom of lid. Both
east and west faces have additional horizontal, vertical, and transverse cracking and efflorescence.
Efflorescence appears to have grown since 2007 survey. Top of lid has radial cracking emanating from bolt
hole to lid edges. HSM has vertical and transverse cracking and efflorescence at top of HSM in north face (1
o’clock).

North West Corner; top of lid has radial cracking (0.007 inch) emanating from bolt hole to west edge. Lid has
vertical (0.020 to 0.025 inch) cracking from top to bottom of lid. Lid has additional horizontal, vertical, and
transverse cracking and efflorescence. Efflorescence has some growth since 2007 survey. HSM has vertical
cracking and efflorescence at top of HSM in north face (11 o’clock).

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “bugholes”, and popouts are also present (ACI 201.1R).

HSM 07
South East Corner; edge of HSM has horizontal cracking extending in both south and east faces at approximate
location of horizontal reinforcing steel. Top of HSM east faces has vertical cracking and efflorescence at
improper inbed.

South West Corner; top of lid has beginning radial cracking. Lid has vertical cracking on south face with
efflorescence not noted in 2007 survey. Corner of HSM has horizontal and vertical cracking (0.030 inch) and
efflorescence. HSM has horizontal cracks on south and west faces approximately at reinforcing steel location.

North East Corner; top of lid has beginning radial cracking from bolt hole.

North West Corner; lid has vertical and horizontal (0.040 inch) cracking and efflorescence on both faces from
top to bottom. Efflorescence appears to have grown since 2007 survey. Corner of HSM has beginning vertical
and horizontal cracking. Top of lid has radial cracking emanating from bolt holes. Radial cracking at corners
of lifting lug patch area.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 08
South East Corner; top of lid has beginning radial cracking emanating form bolt hole. Lid edge appears to
have a patch. HSM has vertical crack, efflorescence and improper inbed. HSM has horizontal beginning
cracking near reinforcing steel location along edge.

South West Corner; HSM has vertical (0.040 inch wide) cracking, efflorescence and improper inbed. HSM has
beginning horizontal cracking near reinforcing steel location along edge.

North East corner; no notable cracking was observed on the lid or HSM.

North West corner; no notable cracking was observed on the lid or HSM.
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Neither cracking nor efflorescence appears to be active at this time.

HSM 09
South East Corner; top of lid has radial cracking emanating from bolt hole to east face, not noted in 2007. Lid
has vertical (0.005 to 0.007 inch wide) cracking from top to bottom of lid and efflorescence. Efflorescence
appears to have grown since 2007 survey. Top of HSM has horizontal and vertical (0.005 inch wide) cracking
with efflorescence. Efflorescence appears to have grown since 2007 survey.

South West Corner; top of lid has beginning radial cracking emanating from bolt hole. Vertical cracking at top
edge of HSM is beginning.

North East Corner; top of lid has radial cracking (0.020 inch) emanating from bolt hole. Lid has horizontal,
vertical, and transverse cracking (0.035 to 0.060 inch) from top to bottom of lid and efflorescence.
Efflorescence appears to have grown since 2007 survey.

North West Corner; top of lid has beginning radial cracking emanating from bolt hole. Lid has horizontal and
vertical cracking from top to bottom of lid and efflorescence with improper inbed.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “bugholes”, and popouts are also present (ACI 201.1R).

HSM 10
South East Corner; top of lid has beginning radial cracking emanating from bolt hole. Lid has bugholes,
popouts and small pattern cracking on South face.

South West Corner; top of lid has beginning radial cracking emanating from bolt hole. Lid has horizontal
(0.010 to 3/8 inch) and vertical (0.005 inch) cracking at top of lid both south and west faces. HSM has
horizontal cracking at top edge approximately at reinforcing rebar location.

North East corner; north face (11 o’clock) has vertical cracking 0.007 — 0.009 inch and efflorescence.

North West Corner; top of lid has radial and horizontal cracking (3/8 inch, 0.060 noted 0.060 inch in 2007
survey) and 1/16 inch lift. The top corner piece of concrete is ready to dislodge. Cracking continues from bolt
hole to edge faces then continues vertically top to bottom of lid (1/4 inch separation, noted as 1/8 inch in 2007
survey) and efflorescence. Efflorescence appears to have grown since 2007 survey. The north face (1 o’clock)
has vertical cracking (0.009 inch, 0.005 inch noted in 2007 survey) and efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “bugholes”, and popouts are also present (ACI 201.1R).

HSM 11
South East Corner; top of lid has radial cracking emanating from bolt hole to surface edge. Lid has vertical and
transverse (0.005 to 0.050 inch wide) cracking and efflorescence on east face. HSM has vertical (0.005 to
0.013 inch) cracking at top edge on both faces and efflorescence. Efflorescence has grown since 2007 survey.

South West Corner; top of lid has beginning radial cracking at bolt hole. HSM has vertical cracking beginning
at top edge.

North East Corner; lid has broken bottom corner. HSM north face (11 o’clock) has vertical cracking (0.005

inch, same as 2007 survey) and efflorescence. HSM north face (12 o’clock) has additional cracking of spalled
area.
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North West corner; HSM north face (1 o’clock) has horizontal and vertical cracking and efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, “bugholes”, and “spalling” are also present (ACI 201.1R).

HSM 12
South East Corner; top of lid has radial cracking emanating from bolt hole.

South West Corner; top of lid has beginning radial cracking at bolt hole.

North East Corner; the north and east faces of the lid have horizontal (0.020 inch), vertical (0.060 inch and 1/8
inch separation) and transverse cracking and efflorescence. The efflorescence shows growth since the 2007

survey. The top of the lid has radial and transverse (0.050 inch) cracking that continue into the east face. The
HSM north face (11 o’clock) has vertical (0.009 inch) and transverse (0.013 inch) cracking and efflorescence.

North West Corner; the north face (1 o’clock) has vertical (0.060 inch) and transverse (0.007 inch) cracking
and efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “bugholes”, and “popouts” are also present (ACI 201.1R).

HSM 13
South East Corner; top of lid has radial cracking emanating from bolt hole. New popouts have appeared that
did not exist in 2007 survey. HSM has vertical and transverse cracking and efflorescence. Cracking and
efflorescence on east face was not noted in 2007 survey. Efflorescence has grown since 2007.

South West Corner; lid has horizontal cracking beginning in south face approximately at reinforcing steel
location. HSM has vertical cracks and efflorescence in south face approximately at reinforcing steel locations.

North East Corner; the north and east faces of the lid have horizontal (0.010 inch), vertical (0.025 inch and 1/8
inch separation) and transverse cracking and efflorescence. The top of the lid has radial (0.020, noted as 0.005
in 2007 survey, to 0.035 inch) cracking that continues into the east face. The HSM north face (11 o’clock) has
vertical (0.040 inch) cracking and efflorescence.

North West Corner; the north face (1 o’clock) has vertical (0.007 inch) and transverse (0.013 to 0.016 inch)
cracking and efflorescence. Efflorescence has grown since 2007.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “bugholes”, and “popouts” are also present (ACI 201.1R).

HSM 14
South East Corner; top of lid has radial cracking beginning at bolt hole. HSM has beginning horizontal
cracking near reinforcing steel location along edge.

South West Corner; no notable cracking was observed on the lid or HSM.
North East Corner; the lid has horizontal (0.007 inch), vertical (0.007 inch) , and transverse (0.010 inch)

cracking top to bottom and efflorescence. The lid top has radial cracking emanating from bolt hole to surface
west edge. The north face (11 o’clock) has vertical (0.007 inch) cracking and efflorescence.
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North West Corner; the lid top has radial cracking (0.020 inch) emanating from bolt hole to surface edges. The
west face has vertical (1/4 inch separation) and transverse cracking. The north face has vertical and transverse
(0.009 inch) cracking.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “bugholes”, and “popouts” are also present (ACI 201.1R).

HSM 15
South East Corner; lid has beginning horizontal cracking at approximate reinforcing steel location on south
face. HSM has transverse cracking and efflorescence at top of east face not noted in 2007 survey.

South West Corner; top of HSM has vertical cracking and efflorescence not noted in 2007. Horizontal
cracking is beginning at top of HSM south face at approximate reinforcing steel location. Lid has beginning
horizontal cracking on south face at approximate reinforcing steel location. Lid top has different finish,
appears to have been ground down.

North East Corner; lid has horizontal and transverse cracking and efflorescence. Top of HSM north face (11
o’clock) has vertical (0.010 inch) cracking and efflorescence.

North West Corner; top of HSM north face (1 o’clock) has vertical (0.040 to 0.070 inch) and transverse
cracking and efflorescence. Top of lid has beginning radial cracking emanating from bolt hole. Top corner is
broken off.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 16
South East Corner; the lid top has beginning radial cracking emanating from bolt hole. Top edge of HSM has
vertical cracks beginning and efflorescence not noted in 2007 survey.

South West Corner; top edge of HSM has vertical cracks beginning and efflorescence not noted in 2007
survey.

North East Corner; top of HSM has corner crack (0.050 inch) and transverse cracking and improper inbed.

North West Corner; the lid top has radial cracking (0.025 to 0.030 inch) emanating from bolt hole, not noted in
2007 survey. The top of the HSM has horizontal (0.013 inch) and vertical (0.013 inch) cracking and
efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 17
South East Corner; top and bottom edge of the lid have vertical cracking beginning at approximate reinforcing
steel location. Top of lid has beginning radial cracking emanating from bolt hole. Top edge of HSM has
beginning horizontal and vertical cracking at approximate location of reinforcing steel.

South West Corner; top edge of the lid has vertical cracking beginning at approximate reinforcing steel
location. Top of lid has radial cracking to west edge emanating from bolt hole. Top edge of HSM has
beginning horizontal and vertical cracking.

North East Corner; top of lid has radial cracking emanating from bolt hole.
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North West Corner; top of lid has radial cracking (0.013 to 0.016 inch) emanating from bolt hole. North face
has iron oxide staining.

Some cracking would be considered meeting “first-tier” criteria (ACI 349.3R). Cracking is similar to “pattern

cracking (medium)”, “pattern cracking (alkali-carbonate reaction)”, “plastic cracking”, and “bugholes” are also
present (ACI 201.1R). Iron oxide is an anomaly compared with the other HSMs.

HSM 18
South East Corner; top edge of HSM has vertical (0.013 inch) cracking and efflorescence. HSM east edge has
beginning horizontal cracking at approximate reinforcing steel location. Nothing noted in 2007 survey.

South West Corner; top edge of lid has vertical and horizontal (0.007 inch) cracking at improper inbed.

North East Corner; top edge of HSM has vertical (0.009 inch) cracking and efflorescence. Nothing noted in
2007 survey.

North West Corner; top edge of HSM has vertical cracking and efflorescence.

Some cracking would be considered meeting “first-tier” criteria (ACI 349.3R). Cracking is similar to “pattern

cracking (medium)”, “pattern cracking (alkali-carbonate reaction)”, “plastic cracking”, and “bugholes” are also
present (ACI 201.1R).

HSM 19
South East Corner; no notable cracking was observed on the lid or HSM.

South West Corner; no notable cracking was observed on the lid or HSM.

North East Corner; top edge of HSM has vertical (0.009 to 0.016 inch) cracking on north and east faces and
efflorescence, not noted in 2007 survey.

North West Corner; top edge of HSM has vertical (0.007 to 0.025 and 3/16 inch), horizontal, and transverse
(0.050 to 0.060 inch cracking and efflorescence on north face. Efflorescence appears to have grown since
2007 survey. West face has vertical (0.060 inch), 1/16 inch separation, horizontal and transverse cracking and
efflorescence. Efflorescence appears to have grown since 2007 survey. Top of lid has radial cracking
emanating from bolt hole to west edge. HSM north west edge has horizontal cracking both faces at
approximate reinforcing steel location.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria

(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 20
South East Corner; vertical (0.005 inch) cracking from top to bottom of lid and efflorescence, not noted in
2007 survey. Transverse (0.013 to 0.016 inch) cracking and efflorescence on east face, not noted in 2007
survey.

South West Corner; top of lid has beginning radial cracking emanating from bolt hole. HSM south face (11
o’clock) has vertical cracking (0.007 inch).

North East Corner; top edge of HSM has vertical cracking and efflorescence. Efflorescence appears to have
grown since 2007 survey. The lid has horizontal (0.007 to 0.060 inch) and vertical (1/16 inch separation)
cracking and efflorescence. Top of lid has radial cracking (0.016 to 0.030 inch) emanating from bolt hole and
extending to north and east edges. Lid also has 0.035 inch crack beginning at north edge and extending south
across the lid.
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North West Corner; near HSM top edge cracking and efflorescence beginning at improper inbed, not noted in
2007 survey. West face of HSM at top edge vertical and transverse cracking and efflorescence, not noted in
2007 survey. Top of lid has radial cracking emanating from bolt hole and extending to west edge.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 21
South East Corner; top of lid has radial cracking emanating from bolt hole. The lid has horizontal (0.005 inch)
cracking at mid height and bottom of lid at approximate reinforcing steel locations. The lid has vertical (0.010
inch) cracking from top to bottom of lid on east face.

South West Corner; top of lid has radial cracking emanating from bolt hole. HSM top edge has vertical (0.010
inch) cracking and efflorescence.

North East Corner; top of lid has radial cracking emanating at bolt hole. HSM top edge has vertical cracking
and efflorescence. Efflorescence appears to have grown since 2007 survey.

North West Corner; top of lid has radial cracking emanating from bolt hole.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 22
South East Corner; lid has horizontal, vertical, and transverse (0.020inch) cracking and efflorescence.

South West Corner; no notable cracking was observed on the lid or HSM.

North East Corner; top of lid has beginning radial cracking emanating from bolt hole. Top of HSM has
horizontal and transverse (0.025 inch) cracking and efflorescence. North face has iron oxide staining.

North West Corner; top of HSM has horizontal, vertical (0.035 inch), and transverse cracking and
efflorescence. Efflorescence appears to have grown since 2007 survey. West face of HSM has vertical
cracking and efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 23
South East Corner; top of lid has radial (0.016 inch) cracking emanating from bolt hole. Lid has horizontal
(0.016 inch), vertical, and transverse cracking, top to bottom, and efflorescence. Efflorescence appears to have
grown since 2007 survey. Top edge of HSM has vertical cracking and efflorescence.

South West Corner; no notable cracking was observed on the lid or HSM
North East Corner; top of lid has radial emanating from bolt hole. Lid has vertical and transverse cracking and
efflorescence, improper inbed, and efflorescence, not noted in 2007 survey. Lid has horizontal cracking at

approximate reinforcing steel location.

North West Corner; top of lid has radial cracking emanating from bolt hole to west edge.
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Some cracking and would be considered meeting “first-tier” criteria (ACI 349.3R). Cracking is similar to

“pattern cracking (medium)”, “pattern cracking (alkali-carbonate reaction)”, “plastic cracking”, and “bugholes”
are also present (ACI 201.1R).

HSM 24
South East Corner; top of lid has radial cracking emanating from bolt hole. Horizontal cracking is beginning
on lid vertical edge.

South West Corner; top of lid has radial cracking emanating from bolt hole. Vertical cracking is beginning on
lid horizontal edge. Radial cracking is beginning at lifting lug patch. West face has vertical and transverse
cracking and efflorescence. Top edge of HSM has vertical (0.005 inch) and efflorescence.

North East Corner; top of lid has beginning radial cracking emanating from bolt hole. HSM corner has 3/8
inch crack. A broken piece has fallen off since the 2207 survey. The HSM has vertical (0.020 inch) and
horizontal (1/16 inch separation) cracking and efflorescence.

North West Corner; top of lid has radial (0.016 inch) cracking emanating from bolt hole and extending to west
face. Lid has vertical and transverse cracking and efflorescence starting at to edge and progressing to bottom.
Top edge of HSM has vertical (0.040 inch was recorded as 0.030 inch in 2007 survey) cracking and
efflorescence on north and west faces.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria

(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, popouts, and “bugholes” are also present (ACI 201.1R).

HSM 25
South East Corner; top edge of HSM has vertical cracking and efflorescence. Top of lid has radial cracking
emanating from bolt hole and vertical cracking and efflorescence of south edge.

South West Corner; top of lid has radial cracking emanating from bolt hole and vertical cracking and
efflorescence of south edge.

North East Corner; top of lid has radial cracking emanating from bolt hole extending to east edge. Lid had
vertical and transverse cracking and efflorescence from top of lid to bottom. Top edge of HSM has vertical
cracking and efflorescence.

North West Corner; top of lid has radial cracking emanating from bolt hole extending to both edges. Lid has
vertical cracking from top of lid to bottom and efflorescence. Efflorescence appears to have grown since 2007
survey. Top of HSM has vertical (0.070 to 0.090) and transverse cracking and efflorescence. Efflorescence
appears to have grown since 2007 survey.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria

(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 26
South East Corner; top of lid has radial cracking emanating from bolt hole extending to both edges. Lid has
horizontal (0.016 to 0.040 inch), vertical (1/16 inch separation), and transverse (0.035 to 0.050 inch) cracking
and efflorescence. Cracking is from top of lid to bottom on both faces. A piece of concrete has fallen out of
cracked area at bottom of lid since the 2007 survey. Efflorescence appears to have grown since 2007 survey.
Top edge of HSM has vertical (0.005 inch) cracking and efflorescence. HSM has vertical (0.013 inch) and
transverse (0.005 inch) cracking (1 o’clock) and efflorescence.

South West Corner; top of lid has radial cracking emanating from bolt hole and vertical south edge. HSM has
vertical (0.005 inch) and transverse (0.007 inch) cracking (1 o’clock) and efflorescence.
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HSM 27

HSM 28

HSM 29

North East Corner; top of lid has beginning radial cracking emanating from bolt hole. HSM has horizontal,
vertical, and transverse cracking and efflorescence on both faces.

North West Corner; top of lid has radial cracking emanating from bolt hole and vertical cracking on west edge.
HSM has horizontal, vertical, and transverse cracking and efflorescence on both faces. Efflorescence appears
to have grown since 2007 survey. Lid appears to have two different pours with horizontal cracking at
interface.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

South East Corner; top of lid has radial (1/8 inch discolored) cracking emanating from bolt hole to both edges
and vertical cracking at both edge. Lid has horizontal (0.005 to 0.009 inch) and vertical cracking and
efflorescence. Efflorescence appears to have grown since 2007 survey. Top edge of HSM has vertical and
horizontal cracking and the vertical edge has horizontal cracking beginning at approximate reinforcing steel
locations.

South West Corner; HSM has vertical cracking and efflorescence (1 o’clock).

North East Corner; top of lid has radial (0.010 to 0.035 inch) cracking emanating from bolt hole and extending
to east face, not noted in 2007 survey. East face has vertical and horizontal cracking and efflorescence, not
noted in 2007 survey. Top edge of HSM has vertical (0.013 inch) cracking and efflorescence.

North West Corner; top of lid has radial (0.010 to 0.016 inch) cracking emanating from bolt hole and extending
to west face. Lid has horizontal, vertical, and transverse cracking and efflorescence from top of lid to bottom.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “popouts” and “bugholes” are also present (ACI 201.1R).

South East Corner; top of lid has radial cracking emanating from bolt holes, not noted in 2007 survey.
South West Corner; no notable cracking was observed on the lid or HSM.

North East Corner; top of lid has radial (0.013 inch) cracking emanating from bolt hole and extending to east
edge. Lid has vertical (0.013 inch) cracking and efflorescence. Cracking ranges from top of lid to bottom. Top
edge of HSM has vertical, and transverse (0.007 inch) cracking and efflorescence. Efflorescence appears to
have grown since 2007 survey.

North West Corner; top of lid has radial (0.016 inch) cracking emanating from bolt.
Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria

(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

South East Corner; top of lid has radial cracking emanating from bolt hole and extending to south face. Top
edge of HSM has vertical (0.020 to 0.060 inch) and transverse (0.010 to 0.020 inch) cracking (1 o’clock) and
efflorescence.
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South West Corner; top of lid has radial cracking emanating from bolt hole, not noted in 2007 survey. Top
edge of HSM has vertical (0.060 inch) and transverse (0.060 inch) cracking (11 o’clock) and efflorescence.

North East Corner; top of lid has radial (0.010 to 0.013 inch) cracking emanating from bolt hole and extending
to both faces. Top of HSM has vertical (0.013 to 0.060 inch note as 0.050 inch in 2007 survey) and transverse
cracking and efflorescence on both faces. Obvious new crack has developed since 2007 survey.

North West Corner; west vertical edge of HSM has horizontal cracking, on both faces, at approximate
reinforcing steel locations. Top of lid has radial (0.010 to 0.013 inch) cracking emanating from bolt hole and
extending to both faces. Top edge of HSM has vertical and transverse (0.016 inch) cracking and efflorescence.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate
reaction)”, “plastic cracking”, and “bugholes” are also present (ACI 201.1R).

HSM 30
South East Corner; top of lid has radial cracking emanating from bolt hole. Top edge of HSM has vertical
(0.005 to 0.006 inch) and transverse (0.016 inch) cracking (1 o’clock) and efflorescence.

South West Corner; top edge of HSM has beginning vertical cracking.

North East Corner; top edge of HSM has vertical (0.010 inch) and transverse (0.050 to 0.060 inch) cracking
and efflorescence. Top of lid has different a finish, it appears to have been ground. The east vertical edge of
HSM has horizontal cracking, on both faces, at approximate reinforcing steel locations.

North West Corner; top of lid corner has been broken off. Top of lid has what appears to be a ground finish.
North edge of lid top has vertical cracking that proceeds across the lid.

Some cracking and efflorescence appear to be active and would be considered meeting “second-tier” criteria
(ACI 349.3R). Cracking is similar to “pattern cracking (medium)”, “pattern cracking (alkali-carbonate

reaction)”, “plastic cracking”, “popouts” and “bugholes” are also present (ACI 201.1R).

4.0 Nature of Loading and Detrimental Elements

The specification for the concrete construction was prepared by Newport News Shipbuilding for Transnuclear
West, Inc. The design parameters are defined in the TMI-2 ISFSI SAR. Design parameters and applicable design codes
are listed in Tablel.

The INL is located in South Eastern Idaho. The Snake River Plain in South Eastern Idaho is a semi arid
climate. The weather ranges from hot summer weather to freezing winter weather. Table 2 contains the high and low
temperatures for January and July from 1998 to 2007 (ACI 201.1R-92 recommendation). Table 2 contains the monthly
precipitation and months totaling 60% of annual precipitation (ACI 201.1R-92 recommendation). Table 2 also contains
the “Freeze Cycle Days per Month” which is all days that the temperature is below 32°F for a 24 hour period; “Freeze/
Thaw Cycle Days per Month” which is all days that the temperature ranges below 32°F to a temperature above 32°F
within the 24 hour period; “Thaw Cycle Days per Month” which is all days that the temperature is above 32°F for the 24
hour period; and the “Wet/ Dry Cycle Days per Month” which is all days that received precipitation during the 24 hour
period. The environmental data contained in Table 2 is National Oceanic and Atmospheric Administration (NOAA)
data collected at the Central Facilities Area (CFA) at the INL.
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Table 1

Summary of Horizontal Storage Module Design Loads

Component Design Load Type Design Parameters Applicable Codes
Horizontal ACI 340.85 and ACI 349R-85
Storage (design)
Module: ACI 318-95 (construction only)
Design Basis Max. wind pressure: 123 psf NRC Reg. Guide 1.76 Region 1l and
Tornado Max. speed: 200 mph ANSI A58.1 1982
DBT Missile Max. speed: 70 mph NUREG-0800, Section 3.5.1.4
Types: 1800 Kg automobile
276 Ibs artillery shell
Seismic Horizontal free field zpa: 0.369 NRC Reg. Guides 1.60 and 1.61
(both directions)
Vertical free field zpa: 0.24g
Snow and Ice Maximum load: 30 psf (included in ANSI A58.1-1982
live loads)
Dead Loads Dead weight including loaded DSC ANSI 57.9-1984
(concrete density of 150 pcf
assumed)
Normal and Off- DSC with spent fuel rejecting 860 W ANSI 57.9-1984
normal Operating of decay heat. Normal ambient
Temperatures temperatures: -20°F to 87°F; 67
Btu/hr-ft?solar insolation. Off-
normal ambient temperatures: -50°F
to 103°F; 105 Btu/hr-ft* solar
insolation.
Live Loads Design load: 130 psf ANSI 57.9-1984
(includes snow and ice loads)
Table 2
Summary of Monthly Environmental Data for 1998 thru 2007
Month/ High Low Precipita- 60% of Days Freeze Freeze/ Thaw Wet/ Dry
Year Tempera- Tempera- tion Monthly | Annual per Cycle; Thaw Cycle; Cycle;
ture Monthly | ture Monthly | Total Inches | Precipita- Month Days per | Cycle; Days per | Days per
Average °F Average °F tion Month Days per | Month Month
Month
Jan-98 34.2 13.4 0.70 0.70 31 8 22 0 10
Feb-98 1.27 1.27 28 6 22 0 10
Mar-98 0.73 0.73 31 5 21 5 6
Apr-98 0.54 0.54 30 0 25 5 8
May-98 1.83 31 0 7 24 13
Jun-98 1.61 30 0 2 28 13
Jul-98 91.0 51.3 0.70 31 0 0 31 4
Aug-98 0.12 31 0 0 31 2
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Sep-98 1.26 1.26 30 0 3 27 10
Oct-98 0.15 31 0 25 6 3
Nov-98 1.36 1.36 30 2 26 2 10
Dec-98 0.65 0.65 31 21 10 0 6
Annual 98 10.92 6.55 365 42 163 159 95
Jan-99 30.8 10.7 0.80 0.80 31 19 12 0 11
Feb-99 1.22 1.22 28 15 13 0 7
Mar-99 0.10 0.10 31 3 28 0 4
Apr-99 1.52 1.52 30 0 23 7 9
May-99 2.18 31 0 13 18 10
Jun-99 0.43 30 0 4 26 7
Jul-99 87.0 46.1 0.00 31 0 0 31 0
Aug-99 0.45 0.45 31 0 0 31 7
Sep-99 0.01 0.01 30 0 12 30 1
Oct-99 0.17 0.17 31 0 23 8 1
Nov-99 0.04 0.04 30 1 27 2 3
Dec-99 0.25 31 19 12 0 4
Annual 99 7.17 4.30 365 57 167 153 64
Jan-00 30.3 9.3 0.68 0.68 31 20 11 0 10
Feb-00 0.82 0.82 29 2 27 0 8
Mar-00 0.78 0.78 31 0 31 0 10
Apr-00 0.57 30 0 19 11 4
May-00 131 31 0 7 24 6
Jun-00 0.20 30 0 2 28 1
Jul-00 90.2 48.7 0.30 31 0 0 31 3
Aug-00 0.07 31 0 0 31 2
Sep-00 0.27 0.27 30 0 10 20 2
Oct-00 0.98 0.98 31 0 21 10 6
Nov-00 0.31 0.31 30 17 13 6
Dec-00 0.13 31 23 8 0 5
Annual 00 6.42 3.85 366 62 149 155 63
Jan-01 25.6 -2.3 0.36 0.36 31 26 5 0 5
Feb-01 0.80 0.80 28 21 7 0 7
Mar-01 0.20 0.20 31 3 28 0 3
Apr-01 0.68 30 0 23 7 6
May-01 0.02 31 0 10 21 2
Jun-01 0.33 30 0 2 28 2
Jul-01 87.6 51.3 0.20 31 0 0 31 5
Aug-01 0.12 31 0 0 31 3
Sep-01 0.55 30 0 7 23 4
Oct-01 0.29 0.29 31 0 22 9 3
Nov-01 0.40 0.40 30 0 28 2 7
Dec-01 0.92 0.92 31 29 2 0 8
Annual 01 4.87 2.92 365 79 134 152 55
Jan-02 22.7 2.1 0.23 0.23 31 27 4 0 1
Feb-02 0.10 0.10 28 24 4 0 2
Mar-02 0.98 0.98 31 10 21 0 2
Apr-02 0.51 0.51 30 0 21 9 6
May-02 0.49 0.49 31 0 13 18 3
Jun-02 0.75 30 0 2 28 6
Jul-02 91.9 53.2 0.14 31 0 0 31 4
Aug-02 0.13 31 0 0 31 3
Sep-02 0.52 30 0 9 21 3
Oct-02 0.02 31 2 27 2 1
Nov-02 0.41 0.41 30 6 24 0 4
Dec-02 0.25 31 11 20 0 6
Annual 02 4.53 2.72 365 80 145 140 41
Jan-03 36.0 154 0.16 31 6 25 0 4
Feb-03 0.42 0.42 28 6 22 0 3
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Mar-03 0.26 0.26 31 0 27 4 2
Apr-03 1.56 1.56 30 0 20 10 13
May-03 0.46 0.46 31 0 10 21 3
Jun-03 0.03 30 0 0 30 1
Jul-03 94.8 52.3 0.00 31 0 0 31 0
Aug-03 0.18 31 0 0 31 3
Sep-03 0.44 30 0 12 18 5
Oct-03 0.08 31 1 18 12 2
Nov-03 0.26 30 6 24 0 1
Dec-03 0.60 31 12 19 0 10
Annual 03 4.45 2.67 365 31 177 157 47
Jan-04 235 -0.1 0.33 31 28 3 0 5
Feb-04 0.48 29 18 11 0 6
Mar-04 0.00 0.00 31 2 28 1 0
Apr-04 0.85 0.85 30 0 18 12 8
May-04 0.98 0.98 31 0 5 26 14
Jun-04 1.07 1.07 30 0 0 30 5
Jul-04 87.1 51.4 1.25 31 0 0 31 9
Aug-04 0.93 31 0 0 31 9
Sep-04 0.56 30 0 4 26 4
Oct-04 1.38 1.38 31 0 16 15 9
Nov-04 0.01 0.01 30 4 26 0 1
Dec-04 1.07 1.07 31 16 15 0 6
Annual 04 8.91 5.35 366 68 126 172 76
Jan-05 26.1 7.1 0.55 31 26 5 0 6
Feb-05 0.05 0.05 28 17 11 0 2
Mar-05 0.68 0.68 31 0 30 1 4
Apr-05 0.80 0.80 30 0 24 6 9
May-05 3.56 3.56 31 0 3 28 15
Jun-05 0.79 0.79 30 0 5 25 9
Jul-05 90.6 50.5 0.00 31 0 0 31 0
Aug-05 0.07 31 0 0 31 2
Sep-05 0.37 30 0 9 21 4
Oct-05 0.60 31 0 24 7 6
Nov-05 0.55 30 4 23 3 6
Dec-05 1.77 31 19 12 0 8
Annual 05 9.79 5.87 365 66 146 153 71
Jan-06 28.6 7.5 1.54 31 23 8 0 10
Feb-06 0.24 0.24 28 21 7 0 2
Mar-06 1.47 1.47 31 4 26 1 9
Apr-06 1.87 1.87 30 0 16 14 8
May-06 0.71 0.71 31 0 7 24 4
Jun-06 1.84 1.84 30 0 0 30 7
Jul-06 92.5 53.2 0.22 0.22 31 0 0 31 4
Aug-06 0.05 31 0 1 30 2
Sep-06 1.05 30 0 9 21 6
Oct-06 1.49 31 0 18 13 8
Nov-06 0.33 30 3 23 4 4
Dec-06 0.23 0.23 31 16 15 0 4
Annual 06 11.04 6.62 365 67 130 168 68
Jan-07 28.7 0.3 0.05 0.05 31 19 12 0 3
Feb-07 0.67 0.67 28 7 21 0 6
Mar-07 0.17 0.17 31 3 23 5 4
Apr-07 0.86 0.86 30 0 20 10 5
May-07 0.34 31 0 8 23 3
Jun-07 1.03 30 0 0 30 4
Jul-07 95.5 55.9 0.14 31 0 0 31 3
Aug-07 0.14 31 0 0 31 1
Sep-07 0.65 30 0 7 23 6
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Oct-07 1.37 1.37 31 0 25 6 9

Nov-07 0.17 30 3 25 2

Dec-07 0.57 0.57 31 20 11 0 10
Annual 07 6.16 3.70 365 52 152 161 56

The summation of the annual environment data experienced by the HSMs for the ten year period of 1998 thru
2007 is included in Table 3. Environmental effects that cause “degradation mechanism” of concrete are temperatures
changes, freezing and thawing, wetting and drying, and drying under dry atmosphere. Per ACI the term “degradation
mechanism” is defined to be any internal or external effect that can reduce the load-carrying ability or function of the
material or structure over time.” From Table 3 it can be seen that the HSMs would have been exposed an average of
16.5 % of a year to temperatures below freezing, 40.8% of a year between freezing and thawing temperatures, and
43.0% of the time in temperatures above freezing, or in drying temperatures. From Table 2 it can be seen that
approximately 40% of the moisture or wetting of the HSMs is in the hot drying time of the year or conversely that
nearly 60% of moisture is received in the cold freezing and thawing periods of the year. This data indicates that the
HSMs are in constant transition between extreme environmental conditions (degradation mechanism) that cause
degradation of the concrete. Summary of annual environmental data, for 1998 thru 2008, in graphic form for Freeze,
Freeze/Thaw, Thaw and Wet/Dry Cycles are shown in Figure 8. Appendix B contains the graphic form of the yearly
environmental data for 1998 thru 2007.

Table 3
Summary Annual Environmental Data for 1998 thru 2007
Year/ High Low Precipita- | 60% of Days per Freeze Freeze/ Thaw Wet/ Dry
January Tempera- | Tempera- | tion Annual Year Cycle; Thaw Cycle; Cycle;
and July ture (°F) ture (°F) (Inches) Precipita- Days per Cycle; Days per Days per
Monthly Monthly Annual tion Year Days per Year Year
Average Average Total (Inches) Year
1998
Jan-98 34.2 13.4
Jul-98 91.0 51.3
Annual 1998 10.92 6.55 365 42 163 159 95
1999
Jan-99 30.8 10.7
Jul-99 87.0 46.1
Annual 1999 7.17 4.30 365 57 167 153 64
2000
Jan-00 30.3 9.3
Jul-00 90.2 48.7
Annual 2000 6.42 3.85 366 62 149 155 63
2001
Jan-01 25.6 -2.3
Jul-01 87.6 51.3
Annual 2001 4.87 2.92 365 79 134 152 55
2002
Jan-02 22.7 2.1
Jul-02 91.9 53.2
Annual 2002 4.53 2.72 365 80 145 140 41
2003
Jan-03 36.0 15.4
Jul-03 94.8 52.3
Annual 2003 4.45 2.67 365 31 177 157 47
2004
Jan-04 235 -0.1
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Jul-04 87.1 51.4
Annual 2004 8.91 5.35 366 68 126 172 76
2005
Jan-05 26.1 7.1
Jul-05 90.6 50.5
Annual 2005 9.79 5.87 365 66 146 153 71
2006
Jan-06 28.6 7.5
Jul-06 92.5 53.2
Annual 2006 11.04 6.62 365 67 130 168 68
2007
Jan-07 28.7 0.3
Jul-07 95.5 55.9
Annual 2007 6.16 3.70 365 52 152 161 56
Annual Average (1998-2007) 7.43 4.46 365.2 60.4 148.9 157 63.6
Average Percentage of Days/ Year 16.5% 40.8% 43.0% 17.4%

Figure 8
Summary of Annual Environmental Data; Freeze, Freeze/Thaw, Thaw, and Wet/Dry Cycles
for 1998 thru 2007
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5.0 Original Condition of Structure

There is no information indicating there were cracking concerns when the HSMs were turned over to
Lockheed Martin in 1999. The HSMs must have met inspection criteria because they were accepted and put into use.
In October 2000 a team from Transnuclear West (TNW), Inc. and Yakima Precast, Inc. visited the INL to inspect the
HSMs. The report to Mr. Hugh Thompson of Newport New Shipbuilding of their inspection included the following
statements.

“TNW and Yakima Precast, Inc. visited the INEEL TMI-2 ISFSI on October 28, 2000 to observe the condition
of the HSMs and shield walls. This visit was conducted as a follow up to the TNW letter number 219-02-00-
1259 transmitted to you on July 27, 2000. A summary inspection report is attached.

In the 219-02-00-1259 letter, it was recommended that grout be applied to build up spalled areas where the
concrete coverage over rebar is reduced to below % ““. NNS performed this work and there were no observed
conditions where the coverage over rebar was below 34”.

Following the visit to the site, TNW remains of the position that the minor cracks and spalled areas are
cosmetic and have no significant impact on the design or function of the HSMs and shield walls. The limited
number of spalled and cracked conditions demonstrate that both the design and manufactured product meet all
form, fit, and function requirements.”

It is apparent from these statements there were a few HSMs that had some cracking and spalling that was
raising questions about the condition of the HSMs. The TNW report includes the following description of inspection
results. Location 4 is HSM 09 north east corner of roof, Location 5 is HSM 05 north west corner of roof, and Location
6 is HSM 10 north west corner of roof.

“Location 4 Observations

Cracking at location 4 is in the HSM Roof Slab,

The cracking is local to one corner of the Slab (see photographs D, E, and F)
No reinforcement is exposed,

Cracking is purely cosmetic,

Crack extends most of the height of the Roof Slab.

Possible Cause of cracking at location 4

e Perhaps stresses during assembly

e May be thermally induced during assembly if heat was used to remove ice
o  Maybe freeze/thaw

Location 5 Observations

Cracking at location 5 is in the HSM Roof Slab,

The cracking forms a network (see photograph G, H, and I)

Crack extends to the full height of the Roof Slab,

Cracking also extends from the corner of the slab along all exposed surfaces including the top surface,
The cracking appears to extend to the roof holdown bolt location at the corner in question,

No reinforcement is exposed,

Cracking is cosmetic, no structural implications.

Possible Cause of cracking at location 5

e The potential for a freeze/thaw mechanism

e May be thermally induced during assembly if heat was used to remove ice from bolt holes
e May be handling induced (low probability)

e May be impact during assembly (low probability)
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Location 6 Observations

Cracking at location 6 is in the Roof Slab,

Cracking is local and extends most of the height of the Roof Slab (photographs J and K)
Cracking also extends slightly onto the top of the Roof,

Cracking appears to be limited to the surface,

No reinforcement is exposed,

Cracking is purely cosmetic.

Possible Cause of cracking at location 6
e May be associated with the finish near the form
e May be enhanced by freeze/thaw™

The report concludes with the following;

“Recommendations based on inspection observations

1. Anomalies associated with the HSM concrete are isolated to the Roof Sections and to two HSMs indicating
that no general remedial or preventive actions are required for the HSMs.

2. .

3. The anomalies identified are cosmetic in nature and do not compromise the HSM or Shield Wall design
integrity.

4. The cracking in the HSMs should not increase appreciably beyond the condition since it is unlikely that
saturation of the cement paste or aggregate will occur. This should deter any freeze/thaw affects on the

concrete.
5 ..
6. If desired, the crack locations can be sacked to improve their appearance.
7.7

The conclusion of this inspection was that the few incidences of cracking were not significant and of no
consequence. Photographs D, E, F, G, H, I, and K are included in Appendix C, photograph J was not provided by TNW
for copying.

The inspection performed in June and July of 2008 shows that the conditions of these “cosmetic in nature”
cracks have now developed into cracks that meet ACI 349.3R-02 2nd tier criteria of degradation. Second-tier
degradation criteria include; appearance of leaching (efflorescence) and passive cracks less than 0.04 inches in
maximum width. The cracking has multiplied, lengthened and widened and efflorescence has grown. Cracking is now
wide spread from top to bottom of the roof slab and has widened to as much as 1/4 inch wide with loose and missing
concrete. A significant piece of HSM 10 appears to be broken to the extent that exposure of reinforcing steel is highly
probable.

6.0 Materials of Construction

According to the approved vendor data the concrete specification requirements were approved as being met.
The concrete was specified as a 28-day compressive strength concrete, f’. = 5,000 psi (min). The water-cement ratio, by
weight, is 0.45. When the mix contains a high range water-reducer or other super plasticizers, the maximum slump
shall be 8”. When a conventional mix without a high range water-reducer or other types of super plasticizer is used, the
maximum slump shall be 4”. The concrete unit weight shall have a minimum value of 145 pcf and a maximum value of
152 pcf. The air content of the concrete shall be between 3.5% and 5.75%. The water soluble chloride ion (CI) content
of the concrete shall not exceed 0.15% by weight of the cement. Cement shall be Type 11 and shall conform to the
requirements of ASTM C150. Both fine and coarse aggregates shall conform to the requirements of ASTM C33.
Copies of material certifications and test data are included in Appendix D
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7.0 Construction Practices

A review of the submitted documents shows that there were inconsistencies in the production of the specified
concrete. Aggregate Gradation and Moisture Tests reports dated 9/16/98 and 11/23/98 had variation in fine aggregate
weight of 321.9 (g) verses 588.7 (g) and 3/8” minus aggregate weight of 1112.6 (g) verses 1656.3 (g). This variation in
the gradation of the mix did not appear to affect the compressive strength criteria of the specification. Copies of test
data are included in Appendix D

There were at least two (2) Nonconformance Reports (NCR), NCR #8 and NCR #10, relating to the testing of
mix design moisture and aggregate gradation. The acceptance of the concrete these materials were used in was based
upon the 28-day compressive strength being achieved by the test cylinders. Copies of reports are included in Appendix
E.

Review of submitted quality assurance test and monitoring documents indicate that construction practices met
the contract specifications. The final acceptance criterion for the HSM concrete was the result of the 28 day
compressive strength of the concrete sample cylinders collected during construction. In the documents reviewed the
samples all exceeded the specified 28 day f’c = 5000 psi compressive strength criteria.

8.0 Conclusions

Only three (3) HSMs were identified in the 2000 survey as having cracking of notice and it was considered to
be cosmetic in nature. The survey in 2008 has identified cracking and or leaching in all 30 HSMs. The HSMs are not
all degraded to the same extent. Some HSMs have degradation on one side only while others have degradation on four
(4) sides and the top. Nearly all the HSMs have an area of degradation that meets the 2nd tier criteria of ACI 349.3R.
There is at least one HSM that has cracking sufficient that it may have reached reinforcing steel. There are many cracks
that appear to be active as they have increased in size since the 2000 and the 2007 survey. As well efflorescence has
continued to grow on many HSMs.

The degradation appears to be; pattern cracking (medium, wide, and alkali-carbonate reaction), efflorescence,
popout (small), bugholes, and cold joint as described in ACI1.201.1R.

The most likely degradation mechanism includes cement-aggregate reactions (alkali-carbonate reaction
(ACRY)), environment (temperature changes, freezing and thawing, wetting and drying, and drying under dry
atmosphere), leaching (efflorescence and iron oxide), volume changes, and/or combinations (ACI 340.3R).

Whatever the degradation mechanism is it is aggressive. Noting degradation of 3 of 30 HSMs in 2000 and 30
of 30 in 2008 indicates an aggressive degradation mechanism. The HSMs were produced with the expectation of a 50
year service life. Maintaining thickness of the concrete is a critical characteristic of the safety function of the HSM
which is to provide support and protection for the DSC, and shielding from radiation emanating from the DSC.

The actual degradation mechanism can not accurately be determined with a visual inspection only. When
degradation falls within the 2nd tier criteria ACI 349.3R recommends that further evaluation by nondestructive
examination (NDE) and invasive testing be performed to accurately determine the degradation mechanism. Once the
degradation mechanism is known the appropriate repairs and/or other actions needed to preclude the degradation
mechanism effect can be identified.

Unless action is taken to preclude the degradation mechanism effecting the HSM concrete the HSM concrete will

continue its degradation and the risk of an HSM not providing its designed safety function of support, protection, and
shielding will increase.
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9.0 Recommendations

As soon as possible a firm experienced and qualified in testing and evaluating concrete structures should be
contracted to perform nondestructive examination (NDE), invasive testing, and evaluation of the HSMs to determine the
degradation mechanism effecting the HSMs. The firm should be qualified and experienced professionals in performing
the following tests; audio and sonic methods including: hammer sounding, ultrasonic pulse-velocity and echo, impact-
echo and shear wave tomography imaging, and rebound hammer, and electrical half-cell potential. The firm should be
qualified to perform petrography and scanning electron microscope examination, depth of carbonation and chloride
content testing of collected core samples.

The contracted firm should also have the experience and professional expertise to make recommendations for
the repair and or approach to preclude the degradation mechanism effect.

The base mat also needs to be evaluated with the HSMs because it is an integral part of the CPP-1774 facility
and HSMs. The testing and evaluation of the HSMs should also include the testing and evaluation of the base mat.
Whatever recommendations are made for repair and or preclusion of degradation mechanisms for the HSMs will have a
direct impact on the base mat and visa versa.

A plan to examine the inside of the HSMs should be developed and completed as soon as possible.

An inspection plan for annual inspection of the HSMs and base mat should be developed and executed.

Planning for the funding to perform the repair and or other action necessary to preserve the HSMs and base
mat should begin as soon as possible.
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APPENDIX A
PHOTOGRAPHS
2008 EVALUATION REPORT

NOTE: APPENDIX A is only available electronically unless a hard copy is requested.
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35

30

25

20

15

10

Number of Days per Month

Monthly Total 1998

—a— Days per Month

—e— Total Freeze Cycle; Days per Month 8 6 5 0 o] 0 0 o] o] 0 2 21
—x— Freeze/ Thaw Cycle; Days per Month 22 22 21 25 7 2 0 o] 3 25 26 10
Total Thaw Cycle; Days per Month 0 0 5 5 24 28 31 31 27 6 2 0
—>— Wet/ Dry Cycle; Days per Month 10 10 6 8 B B 4 2 10 3 10 6
Month
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Number of Days per Month

Monthly Total 1999

—=a— Days per Month 31 28 31 30 31 30 31 31 30 31 30 31

—e— Total Freeze Cycle; Days per Month 9 5 3 0 0 0 0 0 o] 0 1 19

—%— Freeze/ Thaw Cycle; Days per Month 2 B 28 23 B 4 0 0 2 23 27 2

Total Thaw Cycle; Days per Month o 0 0 7 8 26 31 31 30 8 2 0

—— Wet/ Dry Cycle; Days per Month n 7 4 9 10 7 0 7 1 3 4
Month
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Number of Days per Month

Monthly Total 2000

—=#— Days per Month 31 29 31 30 31 30 31 31 30 31 30 31

—e—Total Freeze Cycle; Days per Month 20 2 0 0 0 ] 0 0 0 0 7 23

—¥— Freezel Thaw Cycle; Days per Month n 27 31 9 7 2 0 0 10 21 13 8

Total Thaw Cycle; Days per Month 0 0 0 n 24 28 31 31 20 10 0 0

—>¢—Wet/ Dry Cycle; Days per Month 10 8 0 4 6 1 3 2 2 6 6 5
Month
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Number of Days per Month

Monthly Total 2001

35

30

25

20

15

10

5

0

—=8— Days per Month
—e—Total Freeze Cycle; Days per Month 26 21 3 ] 0 0 ] 0 0 0 [o] 29
—¥— Freeze/ Thaw Cycle; Days per Month 5 7 28 23 10 2 0 0 7 22 28 2
Total Thaw Cycle; Days per Month o] 0 0 7 21 28 31 31 23 9 2 0
——>¢—Wet/ Dry Cycle; Days per Month 5 7 3 6 2 2 5 3 4 3 7 8
Month
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Monthly Total 2002

35

30

25

20

15

10

Number of Days per Month

—a—Days per Month

—e—Total Freeze Cycle; Days per Month

—¥— Freeze/ Thaw Cycle; Days per Month
Total Thaw Cycle; Days per Month

—>«—Wet/ Dry Cycle; Days per Month

Month
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Number of Days per Month

35

30

25

20

15

10

Monthly Total 2003

0 JO3 Feb-03 | Mar-03 | Apr-03 | May-03 | Jun-03 | Jul-03 | Aug-03 | Sep-03 | Oct-03 N003 DecO3
—=#— Days per Month 31 28 31 30 31 30 31 31 30 31 30 31
—e—Total Freeze Cycle; Days per Month 6 6 0 0 0 ] 0 0 0 1 6 2
—¥— Freezel Thaw Cycle; Days per Month 25 22 27 20 10 0 0 0 » 18 24 19
Total Thaw Cycle; Days per Month 0 0 4 10 21 30 31 31 18 12 0 0
—>¢—Wet/ Dry Cycle; Days per Month 4 3 2 B 3 1 0 3 5 2 0
Month
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Number of Days per Month

Monthly Total 2004

—=#— Days per Month 31 29 31 30 31 30 31 31 30 31 30 31

—e—Total Freeze Cycle; Days per Month 28 B 2 0 0 0 0 0 0 4 16

—¥— Freezel Thaw Cycle; Days per Month 3 u 28 8 5 0 0 0 4 16 26 15

Total Thaw Cycle; Days per Month 0 0 1 12 26 30 31 31 26 15 0 0

—>¢—Wet/ Dry Cycle; Days per Month 5 6 0 8 1 5 9 9 4 9 1 6
Month
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Monthly Total 2005

Number of Days per Month

—=&— Days per Month
—— Total Freeze Cycle; Days per Month 26 7 0 0 0 0 0 0 0 0 a4 19
—¥— Freeze/ Thaw Cycle; Days per Month 5 n 30 24 3 5 0 0 9 24 23 12
Total Thaw Cycle; Days per Month o] 0 1 6 28 25 31 31 21 7 3 0
——>¢—Wet/ Dry Cycle; Days per Month 6 2 4 9 15 9 0 2 4 6 6 8
Month
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Monthly Total 2006

35

30

25

20

15

10

Number of Days per Month

—=8— Days per Month

—e&—Total Freeze Cycle; Days per Month

—¥— Freeze/ Thaw Cycle; Days per Month
Total Thaw Cycle; Days per Month

—>¢—Wet/ Dry Cycle; Days per Month

Month
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Monthly Total 2007

35

30

25

20

15

10

Number of Days per Month

—=&— Days per Month

—e&—Total Freeze Cycle; Days per Month

—¥— Freeze/ Thaw Cycle; Days per Month
Total Thaw Cycle; Days per Month

——>¢—Wet/ Dry Cycle; Days per Month

Month

APPENDIX C
TNW PHOTOGRAPHS FROM INPECTION REPORT

(TNW Location 4 is HSM 09 north east corner of roof, TNW Location 5 is HSM 05 north west corner of roof,
and TNW Location 6 is HSM 10 north west corner)
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TNW LOCATION 4 — HSM 09
PHOTOGRAPH D (2 of 2) - 2000

TMi-HSH 09
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TNW LOCATION 4 — HSM 09
PHOTOGRAPH E - 2000
Compare to Appendix A pages
124 (photo 8), 125 (photo 9), and
126 (photo 10)
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TNW LOCATION 4 — HSM 09
PHOTOGRAPH F - 2000
Compare to Appendix A pages
124 (photo 8), 125 (photo 9), and
126 (photo 10)
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TNW LOCATION 5 — HSM 05
PHOTOGRAPH G - 2000
Compare to Appendix A pages
75 (photo 13), 76 (photo 14),
and 77 (photo 15)
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TNW LOCATION 5 — HSM 05
PHOTOGRAPH H - 2000
Compare to Appendix A pages
75 (photo 13), 76 (photo 14),
and 77 (photo 15)
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L

TNW LOCATION 5 — HSM 05
PHOTOGRAPH | - 2000
Compare to Appendix A
pages 75 (photo 13), 76 (photo
14), and 77 (photo 15)
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TNW LOCATION 6 — HSM 10
PHOTOGRAPH K - 2000
Compare to Appendix A
pages 143 (photo 14), 144
(photo 15), 145 (photo 16), 146
(photo 17), 147 (photo 18), and
148 (photo 19)

APPENDIX D
COPIES OF MATERIAL CERTIFICATIONS, TEST AND LABORATORY DATA
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~Yakima Pre-Cast
Cert. No. 9804-66

ENGINEERING DESIGN FILE

FREED - leis- 277-¢d6»  §2%

CASCADE TESTING LABORATORY, INC.
TESTIG & NSPECTION / ENGINEERS / GEOLOGSTS
BATCH WEIGHTS FOR ONE (1) CUBIC YARD
TRIAL MIX NUMBER - THREE

TN 7O

CEMENT (Ash Grove Type I-ID) 658  lbs.
FINE AGGREGATE (55D Wt.) 1300 Ibs.
COARSE AGGREGATE (1° minus)(SSD Wrt.) / 25 65~  bs.
(3/8" minus)(SSD Wt.) '54a F 365 lbs.
WATER 246 Ibs.
WATER REDUCER (WRDA-64)(3.0 0z./100# Cement) 19.74 oz.
(WRDA-19)(18.0 0z./100# Cement) 118.44  oz.
AIR ENTRAINMENT (Daravair)(1.0 oz./100# Cement) 6.58 oz
WATER-CEMENT RATIO (% by wt. of Cement) 0374
SLUMP (measured) 7.25  inches
ENTRAINED AIR (measured) 5.3  percent
TEMPERATURE (measured) 66.5 deg.F.
UNIT WEIGHT (measured) 147.80  lbs.cu.ft
YIELD 273 cu. fu.
COMPRESSIVE STRENGTH - P.S.L. T ' T
- | 1 Pb 1
— . —
71-Day I AR
5490 lr : Vi | T 1
Avg. 5320 7000 : ] -
=5
P ] 1 1
21 - Day . :
6810 = !
6990 w ¥, .I
. 6500 : 1
Avg 6900 e. L .. 0 '.
1 4 [ | 1
1 1 []
- £ : —
M E(:'; E T ] ]
6980 zZ i - T
6860 £ 6000 J ma 1
Avg. 6920 %) f 1 T S
~ )7 ~ A B BmE A
f - i if [ ' | [ [ -
-—CQ1 @ i e SRS s
2L P2 e T T T . -
, = 5500 ] i L "
* < 1 T TR
W 8 1 1 | | [ T -
] B H " i . Il
, eSS e an s EanaEu N R
@‘ - EEAREEE e
—]Q 7 21 28
Checked By: Ken Foot Age Cure - Days
25
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. FROH R e Ll 17:c L A o b T 15092483452 e ean
e - M- d26-8T3-2205  I/frp (TS

AME CEMENTCOMPANY

e ————

WESTERN REGION
STIOB.W. MACADAM AVE, BLITE 289
PORTLAND, OREGTOM ®7a19-23132
(BO3) 293233

July 2, 1898

Mr. Ray Faucher, Sr.
Columbia Ready Mix, Inc.
3307 River Road

Yakima, WA 98902

Dear Ray:

This letter Is confirming a conversation | had with Mr. Rip Holingbery of Yakima Precast,
Inc. on July 2, 1998. :

We certify the cement you purchase from our terminal in Kennewick, Washington meets
ASTM C-150 Type |, il and V epedcifications, be it butk of 94 pound sacks. Even though
some of our sacks say -Portiand Cement Type HI', they also meet the Type V spec. All
of our cemant arrives at our Kennewick terminal via bulk ralicars and s then sacked for
shipment ta customers, in this case, in the kab in Kiridand, WA. The cament received is all
the same. We do not diffsrentiate between bulk cament shipmants to customers and
cement put into 94 pound sacks. Enclosed s 3 mill certification for the time period the
bags were sent to Cascads Testing Labs in Kirkiand, WA by Columbia Ready Mbx.

Sincarely,

ASH GROVE CEMENT COMPANY

Kenneth O. Burnside
Sales Representative

KOB/dkc
c: Rip Hoflingbery-Yakima Precast, Inc.
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Concrete Materials -Testing
ASTM C 127, 128 Absorption / SG
ASTM C568, C 70, D4g44

Yakima Precast, inc
Mroject Quality Assurance Program
MOISTURE.XLS 12/23/88

ENGINEERING DESIGN FILE

Moisture Comparison
CRM vs, YPI

oncrete Mater | i

YP! moisture rea | :
| iFine Agg-2.183% 2.183 | ICoarse Agg-1.615% | 1615 [Coarse Aggre.-1.615% 1.615
|| Fine Aggregate !absorption 3/8" Aggregate absarption! 1" Aggregate | absorption
Ticket # ate test | | % | YPl% CRM% [ YPI% CRM % | YPI% |
YPI 7122/98 75 5.317 2.88 1.275 2.31 0.695
CRM 19856 7123198 | 6.4i 0.0 0.0 '
CRM 19886 7/24/98; | 2.0 0.0 | 0.0!
CRM 19887 7/24/98! 2.0 0.0 i 0.0 :
CRM 15889 7/24/98] 2.0 0.0 ] 0.0i ]
YPI 7/30/98 i 5.6. 3.4 1.3 0.3 [ 2.2: 1.3
CRM 19977 7/30/98" | 4.4 ! 0.0 0.0 :
CRM 19981 i 7/30/98i ! 4.4’ | 0.0 0.0! !
CRM 19982 ;  7/30738; | 4.4, ; 0.0 ] 1.0 :
CRM 19986 | 7/30/98: 4.4. | | 0.0 i 1.0i s
CRM 20006 |  7/31/98:; 35 i 1 0.0 ! i 1.0 |
YPI ! W . 6.2 40 ! 33 17 ! 26 0.9
YPI . 8/11/98 . 5.0 2.8 : 1.4; 0.2 : 21 * 0.5
CRM 20235 ' 8/14/98- - 35 ! K 0.0 i 0.5 ]
CRM 20237 |  8/14/88. | 3.5. | 1 0.0] ] 0.5 ]
CRM 20278 | 8/17/98, | 2.5 : L 0 ] 0.5 I
CRM 20280 : 8/17/98 ! 25 \ ‘Ll 0 - : 05: :
strata IEIEEEL] | 2.14 0.043. i 1.47:  -0.145. i 0.13  -1.485
CRM 20290 | 8/18/98, : 1.7. , iy 0; \ 0.5, i
CRM 20293 8/18/38| 1.7: i | ! ! 0.5 :
CRM 20296 8/18/98; 1.7; 0, \ 0.5
CRM 202597 8/18/98! 1.7! [ [ 0.5 ;
CRM 20299 B8/18/98! 1.7; 0 ! i 0.5 |
CRM 20308 8/19/98 - | 2.4 1 0: ] ] 0.5 ;
CRM 20311 8/19/981 " 2.4 0! | ] 0.5 I
CRM 20357 Br21/98: | 4.1] 0 0.5 :
CRM 20360 8/21/98] | 4.1 0 0.5 i
strata 8/25/98 ] 8 3.817 1.41 -0.205 2.8 1.185
YPI B8/25/98 i 6.34 4.157 3.29 1.675 2.37] 0.755
ICRM 20433 B/26/98 4.2 0.7 1.5 !
CRM 20434 |  8/26/98 4.2 1 0.7 | 1.5; ]
CRM 20446 |  8/27/98 4.8 ! L 0.7 ! : 1.5
CRM 20447 8r27/981 4.8, T v 0.7 : 1.51
CRM 20448 B/27/98] | 4.8 ] ! 07 ' 1.5
CRM 20451 | 8/27/98} 48 : e 0.7: : 1.5 ~
CRM 20452 :  8/27/98: | 4.8: ' i 0.7: ] 1.5 )
CRM 20463 |  8/28/98: | 4.0 i 0.7 : 1.5 _
CRM 20465 :  8/28/98 4.0 : K 0.7 - 1.5 ~
strata -~ 8/31/98 6.41: 4.227" - 2.03 0.415 - 145  -0.165)
strata 5/8/98 107 -1.113. . 0.56  -1.055! 1.24  -0.375
Page 1
o9
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Yakima Precast. Inc.

Preject Quality Assurance Program

TMI-2 Precast Horizontal Storage Module
File: Uniformity Test Rev. 0 Date: 727198

Test conducted:

Personnel and Surveillants present:

Summary of Conclusions:

Concrete Materials Testing Uniformity Test

ASTM C94-96
Form: QC-TNO11

Uniformity was tested per ASTM C-94 on Washington State
Department of Transportation approved trucks at Columbia
Ready-Mix. These are the same trucks to be used on the
TMI-2 Precast Horizontal Storage Module project.

Lee White, Yakima Precast Plant Manager
Mark Ramey, Yakima Precast QC

David Lines, Transnuclear West

Rudy Thorbjornsen, Transnuclear West

All test results were found to be acceptable per ASTM C-94
Table Al.l tolerances. :

Test 1 Test2
Weight per cubic foot: 145.9 lbs. 145.2 1bs.
Air content: 2.8% 2.6%
Slump: 3.75" 3.5"
Coarse Aggregate Content: 46.13% 43.88%
Unit Weight of Air Free Mortar: 137.39 136.70

Average compressive strength test results or 7 day break of
test cylinders pending. Formulas used for determination of
coarse aggregate content and unit weight of air free mortar
taken from ASTM C-94 Annex Al. Actual weights as follows.

Testl Test2
b 36.2 Ibs. 36.0 lbs.
c 16.7 lbs. 15.8 Ibs.
\Y% .248 cu.ft. .248 cu.ft.
A 2.80% 2.60%
G 2.7 2.7

Sample for the first test was taken at 8:55 a.m. and the sample
for the second test was taken at 9:07 a.m. These samples
represent the concrete after discharge of approximately 15%
and 85% of the load.

Panr sngee- 1L 9% _

* Tide Date

J1S
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Yakima Precast. Inc. Concrete Materials and Testing i it
e gty Aswirance Program ETH G 4052 Organic Impurities
TMI-2 Precast Horizontal Storage Mcdule )

File: Organic Impurities Rev: 0 Date: 7/16/98 Form: QC-TNO0S

Organic Impurities in Fine Aggregate for Concrete

Check off each step asiit is completed

1. Fili glass bottle (4.5 fl.oz.) with fine aggregate. /
ull \;

2. Add Sodium Hydroxide Solution until 7 fl.oz. f

3. Stopper bottle, shake, and let stand for 24 hours. /

Mixed: Date TQ 9- ‘if_ Time (q e ﬂ\_ﬁ‘_
'“r_ t).' W-43 .
Tested: Datesx= Time .09 Am

4. Compare color to no. 815 tester for ASTM C 40.

Color \/ 1 2 3 4 5 )

5. If color of sample is 4, 5, or darker, perform other tests before approving fine aggregate for use in concrete.

( 6. Acceptable ./ Yes No

;
. t/@% 6. (>-1179¢

Inspector Title

)2
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JAaM-84—99 11:21 AN COLUMBIA ASPHALT sS@987T6963 P.@1

.
ASH GROYE CEMENT COMPANY

Pt
—

WESTERN REGION
330 CEMENT PLANT ROAD, P.O. BOX 287
DURKEE, QREGON 57803
(541) 8772411

Cartified Mill Anatysis No. 882

BinNo. _12 ——
Type VL. A ASTM C 160-08a
AASHTO M-85 03
CHEMICAL COMPOSITION
801 2% %
Al Oy __380%
F&0, 360 %
Cs0 8470 % .
MgQ 130 %
SO ‘ ~ 200 %
L.oss on ignition 0.93 %
Insciuble residue 02 %
Total Alkailes (88 NayO) 0.48 %
POTENTIAL COMPOUND COMPOSITION (%)
8 53.00 %
C:8 25.00 %
GA 3.90 %
CAF 11.00 %
PHYSICAL TESTS
Blaina Finaness 387 m'/kg
Normel Coneistency —BI%
Setting Times, min
Viost Initial 138
Final 268
Giltmore tnitiel — i
Final _ &5
Falee Set %
Autociave Expansion 'Ib%%
Ait Entrainment - 58 %

)3)
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ASH GROYE CEMENT COMPANY

—
—

WESTEAN REGION
330 CEMENT PLANT ROAD, P.O. BOX 287
DURKEE, OREGON 97505
(541) BTT-2411

Certified Mill Analysis No. 98-12
BinNo. _1,2_ -
Type _[I-VL A

CHEMICAL COMPOSITION
Sio,

S, S

Loss on Ignition - 5 wb

Insoluble residue
Total Alkalies {as Na,0) . %‘l

POTENTIAL COMPQUND composmory,&)

C,S ’ 19

S 7

PHYSICAL TESTS

ing Times, min.

Vicat Initial
Final
Gillmore Initial
Final
Faise Set
Autoclave Expansion
Air Entrainment
Compressive Strength, MPa (psi)
1 day
3 days
7 days

.
ALO, &Q /05“"
= &/
" N A\

150-95

AASHTO M-85 93

1771

3420

4507

The cement represented here is certified to comply with the above noted specification(s).

-

June 9, 1998

Date

Chief Chef-‘l
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TRANSNUCLEAR WEST

July 14, 1998
219-02-98-423

Mr. Brian Conway

Yakima Precast

1210 South First Street, Suite 104
Yakima, WA 98901

Subject: INEEL TMI-2 Fuel Storage Project TR
Horizontal Storage Module (HSM) Fabrication.

Comment Transmittal for Yakima Precast/ PO 98-013 L2y

TN West S_DS Number 219-02 YKM 98-012
Dear Brian:

Transnuclear West Inc. (TNW) has completed an evaluation of your letter discussing adjustments
to coarse aggregate weights.

Total weight of coarse aggregate and gradation compliance to ASTM C33 is what the approved
design mix contains. This adjustment does not change the total weight and still complies with
ASTM C33. Therefore, this change is approved. '

Please call Sam Shakir at 510-774-6066 if you have any questions regarding this transmittal.

Sincerely.

““John R, Sheffield

cc: Sam Shakir
Charles Lombardi
David Lines
File: 219-02.0009.07
SDS 219-02 YKM 98-012
.Transnuclear West Inc.

39300 Civic Center Drive, Suite 280, Fremont, CA 94538
Phone: 510-795-9800 » Fax: 510-744-6002

o
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Construction Products Division

Gl ?J \CE W.R. Grace & Co.-Conn.

6960 Koll Center Parkway
Suite 307
Pleasanton, CA 94566

{925) 462-9620

September 21, 1998

YAKIMA PRECAST
1210 South First Street #104
Yakima, WA 98901

Gentlemen:

This is to certify that DARAVAIR® 1000, an air-entraining admixture, as manufactured and
supplied by Grace Construction Products, W. R. Grace & Co.-Conn., is formulated to

comply with Specification for Air-Entraining Admixtures for Concrete, ASTM Designation:
C 260 (AASHTO M 154).

DARAVAIR® 1000 does not contain calcium chloride or chloride containing compounds as
a functional ingredient. Chloride ions may be present in trace amounts contributed from the
domestic water supply used during the manufacturing process.

The foregoing is in addition to and not in substitution for our standard Conditions of Sale
printed on the 7“““ side hereof.

3 / " Wy
i i e f"/—J f——--
‘Michbé'eluGardner
Technical Service Manager

Authorized Signature

STATE OF CALIFORNIA
COUNTY OF ALAMEDA

Subscribed and sworn to, before me, on September 21, 1998.

y
o~ ; :

i S, ‘a

1 ) _— .

Ao L r LTI D)

“NOTARY PUBLIC

FIR ,

2 2] \OTARY PL3LIC - CALIFORNIA
: ALAMEDA GCUNTY -F
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Construction Products Division

GRACE W.R. Grace & Co.-Conn.

6960 Koll Center Parkway
Suite 307
Pleasanton, CA 94566

(925) 462-9620

~ September 21, 1998

YAKIMA PRECAST
1210 South First Street #104
Yakima, WA 98901

Gentlemen:

This is to certify that DARACEM" 19, a high-range water reducing admixture, as
manufactured and supplied by Grace Construction Products, W. R. Grace & Co.-Conn., is
formulated to comply with Specification for Chemical Admixtures for Concrete, ASTM
Designation: C 494, Type A and Type F (AASHTO M 194, Type A).

DARACEM" 19 does not contain calcium chloride or chloride containing compounds as a
functional ingredient. Chloride ions may be present in trace amounts contributed from the
domestic water supply used during the manufacturing process.

The foregoing is in addition to and not in substitution for our standard Conditions of Sale
printed on the reverse side hereof.

7 __/ Ve
N s
/c for /4{&
“Michael Gardner
Technical Service Manager
Authorized Signature

STATE OF CALIFORNIA
COUNTY OF ALAMEDA

Subscribed and sworn to, before me, on September 21, 1998.

-.f\l' R
- s bz}

““NOTARY PUBLIC

. ™ KAl D WALTERS t
B gt Y COMMISSION 1124524 3
H 4 NCTA3Y PUELIG - CALIFORNIA
e ALAMEDA COUNTY
L/ Conmeszaiagoss Jan. 28, 2001 }

el

T T 22%

-

1
13
+
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SEP-21-98 HON 13:33 W R GIACT AND CO E36 NO. 5104029632 2.03/04

Construction Produ:i: Divislon

GRACE W.R. Grace & Co.-Conn.

5940 Koll Canter Parkway
Suite 307
Fleasanton, CA 94566

(923) 462-362C

September 21, 1998

YAKIMA PRECAST
1210 South First Street #104
Yakima, WA 98901

Gentlemen:

This is to certify that WRDA?® 64, a water reducing admixture, s manufactured and supplied
by Grace Construction Products, W. R, Grace & Co.-Conn., is formulated to comply with
Specification for Chemical Admixrures for Concrete, ASTM Designation: C 494, Types

A &D (AASHTO M 194, Types A & D).

WRDA? 64 does not contain calcium chloride or chloride conraining compounds as a
functional ingredient. Chloride ions may be present in trace amounts contributed from the
domestic water supply used during the manufacturing process.

The foregoing is in addition to and not in substitution for our swndard Conditions of Sale
printed on the reverse side hereof,

WL AL —
{ﬁcf:ael G-:.rﬁ{
Technical Service Manager

Authorized Signarure

STATE OF CALIFORNIA
COUNTY OF ALAMEDA

Subscribed and sworn to, before me, on September 21, 1998.

Notary Public

KARIN D, WALTERS E

s\ COMMISSION 1124524

&} MOTARY AUBLIC - CALIFORANIA
ALAMEDA COUNTY

Giira o Sapiees Jan. 26, 2001

T~

233
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RN CheffiRex inc.

Corporate Headquarters
889 Valley Park Drive
Shakopee, MN 35379 LU S.A.
Phone: 612/496-6C00

September 9, 1998

Yakima Precast
Atm.: Rip Hollingberg
Fax: 509-248-9452

Job: TransNuclear West
Dear Rip:

Our requirement for extending Sonogrout 10K is a high density, low absorption
silicate aggregrate. The data on the aggregrate submitted to our offices does not define it
as a silicate aggregate. As long as the material is not a dolomuitic limestone or similar
material we would not anticipate an adverse alkali silica reaction with the use of the
submitted material. For additional information on prep work and coverage rates consult
the technical data guide on Sonogrout 10K. If[ can be of further assistance, please give
me a call.

Sincerely,

Steve Peterson

Technical Service Representative
ChemRex Inc.

Sonneborn Building Products

cc: A. Mosloski

G. Bollinger
Sonnebori (2 )+ 'CHEMREX] Building Tomorrow Togethers  SMW-NBY
243
taos o0 Adds 24l AdHNIHD 5908 98y 219 X¥d 0&:1( 86/60-60
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Yakima Precast, Inc. component status  Nonconformance Report

Project Quallty Assurance Program
TMI-2 Precast Horizontal Storage Module

File TNO804NCRO00 RM

Component ID Floor Slab 1~ @ NCR #8

Requirements: ASTM Compliance

ASTM C _L!QIM -95 im 9.22

Description of Discrepancy

ASTM Compli ,

Disposition Instructions

Use as is X Reject Repair Rework

i . 10378
= e LA
_Dwight Hauff - ggﬂ Q @CR_ &[ li’/‘?g
Lodo b looli 1 éi«,e o Hhwnae, & 2498

Pmﬁxm L)vfwf?m \

|
C b[.jPOJrT’O"J AcTions \Aug
Lfk(‘ MR s C(_OSEED ){% QeR M&ﬁ
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TRANSNUGLEAR WEST

NONCONFORMANCE REPORT (NCR)
(Continued)

Item 15. Disposition Detail:

Use-as-is.

1. Yakima Precast, Inc., (YPI) did not maintain a log of the cylinder storage temperatures
for the initial setting period of the concrete cylinders (up to 48 hours). Although there is
no objective evidence of the cylinder storage temperature, it is unlikely that the test
cylinders were exposed to temperatures outside the standard range for a significant
period. The cylinders were purposely stored inside the lab area to shield them from the
sun and heat in order to maintain the required 60 - 80 °F temperature. The potential effect
of test specimen exposure to temperatures outside the standard range does not discredit
results from the cylinder break tests. Any adverse conditions which affect these cylinders
during the curing process would result in lower compressive strength at the specified 28 -
day age. If the cylinder tests demonstrate acceptable compressive strength at the specified
28 day age, the concrete is considered acceptable and no further action is required.

\Q 2. The other nonconformances are associated with adherence to ASTM testing procedures
for aggregates. The aggregate sample sizes were smaller than those specified, oven
drying temperatures were not recorded, and there was no objective evidence that the

and compressive suegth. T

S
v,

he

sieves satisfy the standard requirements.

The affected aggregate tests were used to verify gradation and to determine moisture
content. These tests are used as preventive measures to help ensure the concrete
produced meets the specified compressive strength. The gradation tests verify
consistency against an accepted gradation and the moisture content results are used to
determine the amount of water added to the batch. Inaccurate measurements during these
tests may have led to acceptance of aggregates outside the specified ranges, however, if
the cylinder tests demonstrate acceptable compressive strength at the specified 28 day
age, the concrete is considered acceptable and no further action is required.

CO

he HSM he un

LLL1O LOE =\ L :
ete unit weight, which was tested and accepted prior to

ncr

casting, was not affectgd by this NCR. Since the compressive strength tests will determine
final acceptance of the jproduct, this NCR is dispositioned use-as-is.

L m/.g;y
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28’ 396d 25reerdeas 2e:F1 86, TE W

Yakima Procast, Inc. Component status  Noncanformance Report

Project Quality Assurance Program
T2 Precast Horizomal Slarage Module

TNNCR10.RTF
Component [D: RS -8, F51-7, BU 1 WALLS
g
Requirements; Moistures to be tested and recorded oo concrete aggregates daily, during )
times of concrete placement. ASTM C 566-96 is referenced in the project specification W’/
for testing procedure. W/c’ W
Description of Discrepancy On some concrete placement 0.0 % moi was M
rd concrete batch ticket for 1" rock and also 3/8" rock. ¥ i
Precast caught the discrepancy and bas instructed Columbia R imi te Co. to
the goryget moisture on all future concrete batching tickets. The components which have
concrete batched using e entries for moisture on batch tickets are + Roo
Slabs | - 8, Floor Slabs 1-7, Base Unit 1 Walls ga 2 Fn o )
Disposition [nstructions All required fresh concrete tests were All concrete W
slump, entrained air and density results were within project specifications. Concrete : /M‘ V‘M
cylinder strengths have all come in above speci d ming . Col /ﬁ‘j@.
ire the correct actual moi from le testi r every batch tcket fo
this project.
Use as is ,A_ j Repair Rework ____
__Don Hollingbery g}
Wriaes By atx

e A B, T Qcr 2131192

Yiidma Precast, [2e, G.C Apfewral Tite

. foe A5 8-2/-78

TNW Approval Date

A O s posTIoN ACT7oMS L\QUFL&:@U perfFORMD) {: Jenziep,

~ops NCR s Clusen Mé@m [0]15/9§
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NONCONFORMANCE REPORT

(NCR)
TRANSHUCLEAR WEST
[, NONCONFORMANCE REPORT 2. [ ™ WESTNCR SUPPLIER: Yakima Precast, Inc.
(NCR) NO-: (] SUPPLIER NCR ADDRESS: 1210 South First Street Suite 104
NCRa: 10 Yakima, WA 98901
98.122.01 ' akima, WA 98
TN Wes1 PO, »: 98-013
3 PROJECT NUMBER/TITLE: 3. ISSUE DATE:
219-02 / INEEL /TMI-2 FUEL STORAGE (HSM) 8/31/98
5. DRAWINGDOCUMENT NO. & REV. 6. RESPONSE DUE DATE:
219-02-114 Rev. 1 ' 9/30/98
7 COMPONENT & SERIAL NO:: 8. QUANTITY: | 92 RESPONSIBLE MANAGER:
HSM Roof Slabs 1 - 8, HSM Base Unit 1 (floor and walls) and HSM 15 Sam Shakir
Base Unit floorslab 2 -7
Sb. PROJECT MANAGER:
Andy Kee

10. APPLICABLE REQUIREMENTS: ] oEesicn FABRICATION

Eabrication Specification 219-02-114, Section 6.4.1 - Batch tickets shall comply with the requirements of ASTM
C 94 and shall also include the following:

» [Information necessary 1o calculate the total mixing water added (which includes water added by the truck
operator from the mixer tank) ' :

219-02- 114 Section 5.1.2 - The maximum concrele water-cement catio, by weight, is 0.45.

11, NONCONFORMANCE DESCRIPTION:
(Include what happened, when it happened, and how it happened, if applicable)

Concrete batch tickets received from Columbia Ready-Mix Inc. had moisture contents reading 0.0% moisture for 1"
and 3/8" aggregate. Asaresult, the calculation for total mixing water added did not account for the moisture content
of the coarse aggregate. This violated the above two requirements making it not possible to accurately calculate the
total required mixing water and the actual water-cement ratio.

e

|2 TAGGING REQUIREMENTS:  [INA [ HoLD [Oreect  By: []TNWEST (dsuppLER ] CUSTOMER

e (Ao /51 /37
ORIGINATOR DAFE
13, DISPOSITION BY REVIEW BOARD REQUIRED? ] YES X w~o
14. DISPOSITION: ] use-asis [ RrEPaIR 0 rewoRrk O rerect
{5, DISPOSITION DETAIL: SRS # __72:1038 (IF USE-AS-1S OR REPARR)

The end result of the nonconformance is the underestimation of the water-cement (w/c) ratio, which will generally reduce the
acrual strength of the product. (It is noted that the moisture content of the fine aggregate, which is more significant. was
property considered in the total water determination.) Although it is indeterminate if the specified water/cement raio was
exceeded, it is unlikely because the recorded wic ratios provide ample margin. Nonetheless, the final determination 2nd
acceptance of the concrete is the specified 28 day compressive strength. 1f the test cylinders demonstrate acceptable strength
at 28 days. the product is considered in compliance with the specification. and no further action is required. Thercfore, the

se-as-is dispositign is acceptable.
w&"é—ﬁaz-fﬁ R N I 241102
PREPARED BY DATE VERIFIBO BY DATE

16. CLIENT APPROVAL REQUIRED? O ves & no |F YES, CLIENT DOCUMENT #
e Ao ©-3/-98 /[C ik
RESPONSIBLE MANAGER DATE QUAKTY J\SSL"FAN{_?'E MANAGER T ATE
i

18. DISPOSITION ACTION C%PLETED AND ACCE] LE:

X} CLOSED Z/4C IS J

GUALITY ABSURANCE MANAGER DATE

-

Plgt | wfl

gl
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UL 2 - “MMH T“II N 1.5 - 2

‘1‘;!5{%8 QUALITY ASSURANCE RECORD TRANSHITFAL FORM | —

Rev. 01

_ Index File No.: 7.3 Uniform File Cade (UFC): 1152

Record(s) Description (include document numbers and ravlsmns}
See atftached list of vendor data submittais

Quantity: see list.

. Originating Organization: TMI-2 ISFSI Project Point of Contact J.O. Carlson
Record Medium: Paper [] Electronic [J Microfim [J Audio/Visual [] Other (Indicate):
Record(s) pertain 1o Quallty Level 1 items/activities: [JYes [ No

Records being dual stored: [[] Yes [ No If Yes, location of duplicate records (Bldg./Room):

_Disposition Authority: Ui-1-fd-1-8

(Use the letter “U” to rep &n'bnERmsmm;-m*ﬁns'mrémms"g al Records Schedule.)
=R S-2\ -
)E/ Lifetime Record(s) (Records which must be retained fnr the life of the item or achivity.)

Nonpermanent Record(s) (Records required to show evidence that an anlmty was perfnm'led in aocordance with appl‘cahla
f s oo .requnraments but which need not be retained for the life of the item.) B AR U

: Permanent Record (Records appraised by the National Archives and Racurds Admlmstrahnn (NARA} as having sufficient,
historical or other value to warrant continued preservation by the Federal Govemment beyond the hrns they are needad for
Eg administrative, legal or fiscal purposes.)

Additional Retention Requirements (indicate source): -

The record(s) identified above have been reviewed and-are !nund to be cumplete legible, and accurate: )
Name: J.D. Barker / iy ,8 (s : Date: 3/17/99

Sender: J.Hoba  Date: 317/99 Recanfad\__r Cni‘tfk{' Date: 5~ Zf;—cf(?
Sender: ' Date: Received By: ] Date:
Sender: : Date: Received By: ' " Date:
Sender: ' ' . _'  Date: . Received By: | e - Date:
Sender: . Date: Recelved By: ‘ Date:

QARECOPD
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Rev. 05

Screen # 08 019

Facility Name: FSV Change No.: EDF-8903

This EDF is for the 2008 TMI-2 HSM visual inspection. This EDF documents the condition of the HSM with
photographs of the current condition of the HSMs. This EDF contains environmental data that effects the HSMs
located at CPP-1774. This EDF compares the 2008 condition of the HSMs with criteria contained in ACI 349.3R7
and ACI 201.1R-92. This EDF also makes recommendations of further evaluation to be performed by a
contracted expert in the field of concrete deterioration and repair. Existing procedures will not require any change
because of this EDF. This effort is to obtain data and determine actions that may be necessary to maintain the
HSMs in a condition acceptable for license renewal for the TMI-2 ISFSI.

Activity Description:

Use of this form must be in accordance with MCP-2925. Sufficient activity description, justifications, and documents reviewed
must be provided to permit an independent reviewer to reach the same conclusions. The discussions in Appendix A should be
used to develop any justifications documented below.

i

1. License Condition or Technical Specification: (Complete this section for all Part 72 screens.)
1a. Does the activity require any change, even editorial, to the license or technical specifications? [ Yes X No
1b. Does the activity require an exemption to any NRC regulations? [ Yes X No
1c. Is the activity a changde to or require a change to FSV SAR Section 7.7, 9.3, or Chapter 11 or [l Yes X No

TMI-2 SAR Section 7.6, 9.3, or Chapter 117

Justification: This activity resulted in no action that would require a change to license or technical specifications, nor an
exemption to any NRC regulation, or change to the TMI-2 SAR.

Documents Reviewed: TMI-2 ISFSI SAR revision 5

If the answer to 1a or 1b is "Yes" the activity may not be implemented until NRC approval is obtained. If the answer to 1cis "Yes"
a 72.44 Evaluation in accordance with MCP-2925 is required before the activity may be completed.

2. Facility Change: If the activity is a physical change (addition, modification, or removal) within a facility or to any equipment or
structure, or to any design document (drawing, calculation, analysis, specification, design input or assumption, etc.), then
complete this section. Also complete this section for changes to the SAR. Otherwise indicate N/A at the end of this section.

2a. Does the activity adversely affect a design function of equipment or structures described in the [J Yes X No
SAR or TS Bases?
2b. Does the activity adversely affect a method of performing or controlling a design function of [ Yes X No

equipment or structures described in the SAR or TS Bases?

2c. Does the activity adversely affect an evaluation which demonstrates the design functions of [1Yes X No
equipment or structures described in the SAR or TS Bases?

2d. Does the activity result in a change to the Technical Specification Bases? [ Yes X No

Justification (include effects This EDF has no affect on design function, methods, or any evaluation at the TMI-2 ISFSI.
that are not adverse):

Documents Reviewed: None

If any answer in Section 2 is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity may be
completed.

3. Procedure Change: If the activity is a change to facility operation, maintenance, transport, test, or experiment procedures, then
complete this section. Also complete this section for changes to the SAR. Otherwise indicate N/A at the end of this section.

Is the activity a modification to, addition to, or removal from any procedure that adversely affects the [J Yes X No
operation and control of equipment or structures as described in the SAR or TS Bases?

Justification (include effects N/A
that are not adverse):





431.48 | 10 CFR PART 72 SCREEN Page 2 of 2
08/11/05
Rev. 05

Documents Reviewed: N/A

If this answer is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity can be completed.

Conclusion:

If all the questions on this form are answered NO, then the signatures on this form will complete the 10 CFR Part 72 regulatory screen and
the activity may proceed.

Assumptions & Limitations:

N/A
APPROVALS

M. D. Wilberg
Complete By Trained Screener
Print/Type Name

H. L. Lord [ §,@%5L/7@g

Independent Review By Qualified 72.48 Screener ( Qualified Screener Pate
Print/Type Name < Signature
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EDF No.. 9516 EDF Rev. No.: 0 Project No.: N/A FCF and/or EDC No.: NA

1. Title: TMI-2 ISFSI Concrete Evaluation of Horizontal Storage Module (HSM) and Base Mat

2. Index Codes: Building/Type CPP-1774 SSC ID HSM 01 - 30 Site Area INTEC
3. Formal Calculation? X Yes (MCP-2374) [] No (MCP-2059) Quality Level: 1 QLD Number: 2880
Formal analyses and calculations require engineering management approval.
*4. NPH PC or SDC: or [XI N/A | SSC Safety Category: or X N/A
Yes X No
*5. (a) Affects Safety Basis: (b) Affects SNF/HLW: X Yes [] No
6. Summary:

This Engineering Design File (EDF) documents the site investigation and laboratory studies completed by Wiss,
Janney, Elstner (WJE) [1] and the core drilling for laboratory samples performed by CWI [2] at the Three Mile
Island Unit 2 (TMI-2) Independent Spent Fuel Storage Installation (ISFSI) at the Idaho Nuclear Technology and
Engineering Complex (INTEC). This investigation was performed to determine the cause/causes of the cracking
and distress of the concrete Horizontal Storage Module (HSM)s and Base Mat at CPP-1774 and recommend the
repair and maintenance required to ensure the HSMs and Base Mat continue to perform their designed safety

functions.

The conclusion of the investigation is that the overall concrete quality is adequate, but does have some properties
(high paste content, variable water-cement ratio, weak paste-aggregate bond) that make it prone to surface
shrinkage cracking, which is widespread in the roof slabs and base units. However, no serious deleterious
internal reactions were found, and Alkali-Silica Reaction (ASR), Delayed Ettringite Formation (DEF) and corrosion
are not considered factors in the current distress. Cracking in the roof slabs appears to be primarily due to
physical forces of freezing water trapped in the bolt hole voids.

To stop the concrete cracking and deterioration of the HSMs so the HSMs continue to perform their designed
safety functions for the designed service life of 50 years it is recommended that the following repairs be made:

e Seal and eliminate the bolt hole voids

» Repair of deteriorated concrete and cracking

» Use preservation techniques that might include surface sealers, membrane, or protective structure to

control the water exposure of the HSMs.

Although not mentioned specifically in the report the recommendation was made to repair the cracking in the base
mat and coat with a surface sealer.

7. Signatures: (See instructions for significance of signatures. Add or delete signatories as needed.)

Name (typed or printed) Signatory Organization
Signature and Date Role Discipline
M. D. Wilberg ] ISFSI Management/ 8529
o~ Author
Design Agent
N. B. Smith ) Engineering Analysis & Modeling/ 8320
r Technical
/ /Z/ Checker Technical Checker
‘ ; de/ e
K. E. Lombard Engineering Analysis & Modeling/ 8320
r Approver . .
/% éf/é/Zc?/fJJ Engineering Management
ol
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EDF No.. 9516 EDF Rev. No.: 0 Project No.: N/A FCF and/or FDC No.: NA
R. L. Gardner . Shift Operations/ 8320
r Suped per o aiaind /m‘ﬂd/w//#/ /5, 2409 Reviewer L
— 7 3 v i o j~ fili 71 L4y
W% /éy y./2 basoiner )} Nuclew s Féc ‘é’ Alus o
D. F. Barker ISFSI Management/ 8529
Jmu,(a'{g /) /4//\ 3-22-10 Reviewer Faci '("ILY S\A\?QWL}/ 0$£1 e’
G. G. Hall ; A ISFSI Management/ 8529
r / / Reviewer
/7 3 /o * NRC Compliance
=
D. D. Coghran QA Systems & Ops Support/ 2510
r Reviewer
7 / * Quality Assurance (only if 5(b) is "Yes")
2 2
/0 -
174
H. L. Lord ISFSI Management/ 8529
A > Reviewer
o : * Nuclear Safet
A { ;C ’7¢f 2e Mk, 2010 g
S
R, Elwood ISFSI Management/ 8529
- Document
2/ - Owner Document Owner
* 22-//0 J

8. Does document contain sensitive unclassified information? [J Yes X No

If Yes, what category:

9.  Will document be externally distributed? X Yes [J No

10. Registered Professional Engineer’'s Stamp (if required) X NA

- This Engineering Design File was prepared
under the direction of the Registered
Professional Engineer as indicated by the
stamp and signature provided on this page.
The Professional Engineer is registered in the
State of Idaho to practice
Engineering.

Registered Professional Engineer
Stamp

* Not required for commercial level calculations.
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Purpose

This EDF documents the results of site investigation and laboratory studies completed by Wiss,
Janney, Elstner Associated, Inc. (WJE) July 2009. The purpose of the investigation and
laboratory studies was to determine the extent and causes of the concrete cracking occurring to
the Horizontal Storage Module (HSM)’s and Base Mat at the Idaho National Laboratory (INL)
Three Mile Island Unit 2 (TMI-2) Independent Spent Fuel Storage Installation (ISFSI) (CPP-1774)
at the Idaho Nuclear Technology and Engineering Complex (INTEC). After the cause of the
cracking was identified WJE was to make engineering recommendations for the repair and
maintenance of the concrete that would be necessary to preclude the cracking and eliminate the
distress in the HSMs and Base Mat concrete.

The function of the Dry Shielded Canister (DSC) and HSM is to provide radiological shielding and
adverse natural phenomena protection to assure safe, controlled, interim storage of the TMI-2
Canisters. The standardized NUHOMS® dry spent fuel storage system has been adapted for
storing TMI-2 Canisters and has been designated NUHOMS® - 12T. The TMI-2 Canisters are
contained inside a metal DSC that is placed inside the HSM. The NUHOMS® is comprised of the
DSC and HSM. The principle Design Criteria is contained in the TMI-2 Safety Analysis Report
(SAR) Chapter 3 (latest revision) [3].

Assumptions

The major assumption is that the recommendations will preclude the cracking and eliminate the
distress ensuring the HSMs and Base Mat will continue to perform their safety function for their
design service life of 50 years.

The recommendations will meet the principle Design Criteria contained in the TMI-2 SAR.

Calculation Inputs

Document Review

Prior to commencing the field investigation, a meeting was held at WJE’s Northbrook, IL offices
with CH2M-WG (CWI) to discuss the scope of the work and the findings of the CWI investigation.
A report titled “TMI-2 HSM 2008 Evaluation Report - ACI 349.3R7 [4] was provided to WJE that
included the June/July 2008 survey results of the CWI investigation. This report was reviewed
prior to WJEs field investigation.

Field Investigation

The following general tasks were completed as part of the field investigations:

e Visual inspection of readily visible and accessible sections of HSMs and Base Mat,
document observations, and photograph the nature and extent of distress.

e Examination of the extent and distribution of cracking.

e Hammer sounding delamination survey of representative accessible concrete surfaces.
Reinforcing steel surveys using covermeters and ground penetrating radar at
representative locations to determine cover and location of embedded reinforcing steel.

e Water percolation testing at bolt holes in roof slabs.

o |dentification of twelve locations for removal of concrete core samples for subsequent
laboratory testing [Appendix A].

¢ Non-destructive evaluation surveys to evaluate condition and uniformity of concrete of the
HSM wall and roof elements [5].
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Corrosion potential surveys were initially planned but could not be completed. No concrete
spalling was broken loose or inspection openings made in the concrete.

Visual Inspection

Close visual inspections characterized the distress in the HSMs into several categories. These
include the following:

(1) Corner cracking and spalling in the roof slab near bolt holes

(2) Map cracking on the vertical wall surfaces

(3) Random and radial cracking at door edges in base units

(4) Spalling at the bottom edge of Shield Walls

(5) Efflorescence and water staining.

(1) Corner cracking and spalling in the roof slab near bolt holes

Corner cracking and spalling in the HSM roof slabs make up the most apparent and common type
of distress. Dislodged pieces, loss of concrete (fine spalls), wide cracks, and efflorescence all
exist at the most distressed locations.

The cracking on the top surface of the roof slab appear radial from the bolt hole. Cracking on the
sides of the roof slab occurred where the radial cracking was severe and was typically, but not
always, vertical in nature (Photo 1). In some cases, vertical cracks were also observed in top
corners of the base slabs. These cracks rarely aligned with cracks in the roof slab, but appeared
to be oriented around the bolt hole. Pieces offset from the original plane of the concrete make up
the worst distress locations.

Photo 1. Cracking radial from bolt hole

Examination of this distress was limited to visual and NDE-based investigation, since the spalling
and loose concrete could not be removed to examine the origin of the distress.

Removal of roof slab bolt nuts and steel plate washer on selected HSMs allowed inspection of the
bolt holes and top surface of the base unit at the bolt hole (Photo 2).
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Photo 2. Nut and steel plate washer removed

430

(2) Map cracking on the vertical wall surfaces
A visual inspection of the surfaces of the HSMs was conducted on the front and back faces of
each HSM unit (Photo 3).

(3) Random cracking and radial cracking at door edges in base units

The HSM base units exhibited horizontal cracks, vertical cracks, radial cracks (usually originating
near the front door opening) (Photo 4), and efflorescence at many of these crack locations was
noted and horizontal cracks were observed on the corners of the base unit. This horizontal
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cracking typically coincided with the spacing of the horizontal reinforcing steel, as confirmed using
GPR scanning technique.

THI-HSH 12

Photo 4. Random cracking at door

(4) Spalling at the bottom edge of shield walls

The shield walls adjacent to HSM 1 and HSM 30 exhibited spalling while the shield walls adjacent
to HSM 15 and 16 did not exhibit spalling (Photo 5). This damage was apparently caused by
point loading, likely due to irregularities on the slab or shield wall surface, when the shield wall
was installed. This does not appear indicative of on-going deterioration; however, additional
investigation would be required to determine its cause.

Lagle,

Photo 5. Spalli

-
Af ~

ng of shield wall
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(5) Efflorescence and water staining

Efflorescence and water staining was common around cracks near the top corners of the HSMs.
Efflorescence typically is calcium carbonate formed when calcium hydroxide in the concrete is
dissolved by moisture and carried to the surface of the concrete where it reacts with carbon
dioxide [6]. Itis a strong indicator of persistent moisture moving through the concrete. Water
staining was also visible around the front and rear doors and below the drains at the rear of the
HSMs (Photo 6). This indicates that the structures are not water-tight and that precipitation is
entering the HSMs.

T™MI-HSH O

Photo 6. Water staining

Water Percolation Testing

To determine whether the mastic installed between the roof slabs and base units was trapping
water in the bolt hole voids, a water percolation test was conducted at eight bolt holes on random
HSMs. Bolt holes near corners that had severe cracking and distress drained much more slowly
than bolt holes near corners that are currently in good condition. This suggests that water can

Page 7 of 16





431.02 ENGINEERING DESIGN FILE

02/20/2009

Rev. 19

(Use with MCP-2374 or MCP- Page 8 of 16
2059)

become trapped in the holes. In the winter months this trapped water can then freeze, causing
the cracking and spalling.

Ground Penetrating Radar

Ground Penetrating Radar (GPR) was used to locate reinforcing steel in the HSMs (Photo 7).
GPR surveys performed on concrete elements allow for the detection of embedded objects, such
as steel reinforcement, material interfaces, such as a slab to sub-base interface, and internal
characteristics, such as voiding and flaws.

AN € t. Gy .,!..)4,4.
-—‘-'Q"thﬂd v _ww W gy -

Photo 7. GPR scan F006 collected on front face of HSM- 05 shownng vertical relnforcement at8
in. spacing and an average depth of 2.5 in (scale in inches and feet, red triangles indicate
reinforcement location).

Laboratory Testing

Twelve core samples were taken from various HSM roof slabs and base units [7] with the
objective of obtaining samples of concrete representative of the observed deterioration (Photo 8).

Gy a1l
Photo 8. Core 29B core hole in HSM 29

The laboratory work on these samples included the following:
e Perform petrographic examination of selected core samples.





431.02 ENGINEERING DESIGN FILE
02/20/2009

Rev. 19

(Use with MCP-2374 or MCP-

2059)

e Test all cores for depth of carbonation (loss of alkalinity).
e Determine chloride content of selected cores.
e Test compressive strength of selected cores.

Petrographic Examination

Petrographic studies were conducted on the concrete cores to determine the general composition
and condition of the concrete, with specific attention to possible causes of cracking and concrete
characteristics that might increase the propensity for cracking to occur or cause a decrease in the
concrete durability (Photo 9 and Photo 10).

INCH 1

0

N _A;' :ﬂ, A i - i,""r"ul' -‘_v . ‘,7_'..‘,-,-_" = : 3 1
Photo 9. Core 29B, lapped surface, outer 7.5 inches of core. Note lighter colored paste around
aggregate particles indicating high water to cement (w/c) ratio
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- : ! -
Photo 10. Large crystals of calcium hydroxide normally associated with moderate and high water
to cement (w/c) ratio

Depth of Carbonation

The depth of carbonation was determined for all core samples.

Chloride Analysis

Acid-soluble chloride analysis was performed at two depths in Core samples 7A and 27A.

Concrete Compressive Strength

The compressive strength of five cores was determined.

Structural Analysis

A limited structural analysis to study the effect of the deterioration on the strength of the HSM
structures was performed.

Analyze Results

The results of the document review, site investigation, laboratory and structural analysis were
analyzed to determine the primary causes of the distress and to develop general repair concepts.
Analysis of the data formed the basis for the assessment of the overall structural condition, cause
of existing deterioration, and future durability potential of the concrete.

Computer Hardware and Software

No computer hardware or software was used for the analysis.

Summary and Conclusions

Summary
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The initial investigation focused on deleterious reactions within the concrete, such as Alkali-Silica
Reaction (ASR) and Delayed Ettringite Formation (DEF), which can cause slow but long-term and
progressive failure of the concrete. Only one core examined from the HSMs exhibited gel
deposits due to ASR, determined through petrographic examination, but the gel reaction products
were not sufficient to cause any concrete cracking or distress at this time. ASR and DEF do not
appear to be a factor in the current distress.

The depth of carbonation measured in all core samples and chloride content measured in two
core samples was very low and not sufficient to promote corrosion of embedded metals.
Corrosion is also not a factor in the current distress.

All compressive strength samples tested greater than the required 5000 psi minimum strength.

Variable and sometimes low entrained air contents were found in some core samples and may
cause the concrete to be prone to cyclic freezing damage. However, evidence of damage caused
by cyclic freezing/thawing of internally saturated concrete was not observed in any of the core
samples, including the core that did not contain entrained air.

Cracking in the base units appears to be primarily caused by shrinkage of the concrete that is
internally restrained by the structure. Some map cracking or crazing cracking is also present and
may be a result of the high paste content in the mix and drying shrinkage of the surface layer of
concrete. The concrete contains widespread microcracking likely related to the high paste
content, variable water-cement ratio and possibly other factors related to curing. These factors
contribute to the sensitivity of the structures to shrinkage cracking.

The most severe corner cracking and spalling in the roof slabs appears to be primarily due to
physical forces produced by freezing of water trapped in the bolt hole voids, resulting in corner
cracking and spalling.

The existing bolt holes and through wall cracking allows water to enter the HSMs and it was not
uncommon to see water flow from the inside drain pipes or even water staining below the front
door. This water could promote corrosion of the interior steel elements. Additional study is
needed to assess the possible risk of corrosion of exposed metals within the HSMs.

Repair Recommendations

The first priority is to stop water from accumulating in the roof bolt hole voids and freezing. The
following repair options should be considered:
o Fill the void within the bolt hole with polyurethane foam to prevent the accumulation of
water within the voids.
¢ Seal the top of the foam at the concrete roof surface and metal washer plate interface.
e Install a protective cover over the bolt, washer plate, nut and bolt hole. Seal the cover to
the surface of the concrete.
e A fourth recommendation to install a weep hole was determined to be a detrimental
repair.
There are 120 bolt holes to repair.

To reduce the potential for further deterioration of the severely cracked corners it is
recommended to remove the damaged concrete to the PVC tube that creates the bolt hole in the
roof slab and replace the damaged concrete with new concrete (14 to 18 corners). Top of the
base unit corners that need replacement is 10 or 11. Cracked areas that have not been
dislodged can be repaired by resin epoxy injection followed by the application of a surface coating
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(approximately 63 areas on 27 roofs, 7 corner locations on 7 base units, and 24 locations on 19
base unit faces of the HSMs need injection) [Appendix B].

The service life of the structures would be ensured by minimizing the exposure to moisture. To
accomplish this, the following options may be considered:

e Treatment of vertical base unit concrete surfaces with breathable, water-repellant silane
sealer. Barrier coatings should not be used on the sides since water and water vapor
may be trapped within the concrete.

e Treatment of top and side surfaces of the roof slabs with UV-resistant waterproofing
membrane type coating. Due to the risk of ponding, penetrating sealers will not be as
effective on the top roof surfaces as waterproof membranes.

e As an alternative to the membrane, construct a braced-frame or similar structure over the
HSMs to provide shelter from the elements.

Conclusions

Based on the information collected during the site investigation and laboratory studies, the
following conclusions can be made:

e Overall, the concrete quality is adequate, but does have some properties (high paste
content, variable water-cement ratio, weak paste-aggregate bond) that make it prone to
surface shrinkage cracking, which is widespread in the roof slabs and base units.
However, no serious deleterious internal reactions were found, and ASR, DEF and
corrosion are not considered factors in the current distress.

e The concrete had local areas of variable or low entrained air contents making it
susceptible to cyclic freezing damage in localized areas. No evidence of cyclic freezing
damage was noted at this time.

e Cracking in the roof slabs appears to be primarily due to physical forces of freezing water
trapped in the bolt hole voids.

e For the HSMs to remain serviceable for the designed service life, the long-term durability
of the reinforced concrete requires enhancement. The repair effort should include:

o Sealing the bolt holes

o Repair of deteriorated concrete and cracking

o Use preservation techniques that might include surface sealers, membrane, or
protective structure to control the water exposure of the HSMs.

Although not mentioned specifically in the report the recommendation was made to inject the
cracking in the base mat and coat with a surface sealer.
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HSM Number Core Identification Core Location
HSM 05 5A (B:ase Unit, South Face (Rear), Upper West
orner
HSM 05 58 Roof Slab, North Face (Front), Lower East
Corner
HSM 07 7A CB;ase Unit, North Face (Front) Upper West
orner
HSM 09 9A Roof Slab, North Face (Front), Lower West
Corner
Base Unit, North Face (Front), Upper East
M 12 tan Corner
Base Unit, South Face (Rear), Upper
ASM 15 15A Middle
HSM 18 18A Roof Slab, Top of Roof, Near Center of
Roof Slab
HSM 19 19A Base Unit, South Face (Front), Upper East
Corner
HSM 27 27A Roof Slab, Top of Roof, North West Corner
of Roof Slab
HSM 27 27B Eoof Slab, South Face (Front), Upper East
orner
HSM 29 20A (B:ase Unit, South Face (Front, Upper West
orner
Base Unit, North Face (Rear), Upper West
HSM 29 2% Corner
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Crack Rating and Repair
Crack Rating and Location on HSM
HSM NW NE SE SwW NW NE SE Sw NW NE SE SwW
Roof Roof Roof Roof Base Base Base Base Base Base Base | Base
Corner | Corner | Corner | Corner | Corner | Corner | Corner | Corner | Face Face Face | Face
01 3 1 1 &
02 2 2 2 2 2
03 3 3 2 2 2
04 2 3 2 2 | o 2 1 1 1
05 2 1 1 1 2
06 3 2 2 1 1
07 1 1 1
08 1 1 1 1 1
09 A5 3 1 2
10 2 3 2 2
11 1 3 2 1 2
12 2 2 1 1
13 1 2 1 2 2 2 1
14 3 1 1 1
15 2 3 1 1 1 2 2
16 2 2 2 1 n’ 1 2 1
17 2 2 2 2 1
18 1 1 1 1 1 2
19 2 1 1 I | 2 e
20 2 3 2 3 2
21 1 1 2 1 2 1
22 1 1 1 1 — )
23 2 2 2 1 2
24 2 1 2 2 f fipee |
25 3 3 1 2 &
26 2 1 1 3 2 1
27 & 3 2 1 3 1 2
28 2 3 2 1 &
29 3 3 3 2 s 3 3
30 1 1 2 1 2
Crack Severity Rating
Damage | 1 (very slight) 2 (slight) 3 (moderate) 4 5 (Very severe) |
Roof and | Width < 0.1 mm Width 0.1 - 0.3 Width 0.3 -1 mm Width > 3 mm
Base mm with some with widespread
spalling spalling
Roof and | < 0.005 inch 0.005 inch - 0.010 | 0.010 inch - 0.035 | 0.035inch - 0.100 | > 0.100 inch
Base inch inch inch
Roof Mainly around Extending beyond | Wide spread to Through out Through out
bolt hole bolt hole face edges corner and faces | corner and faces
Roof Not on corner Not on corner Some through Through out Through out
faces faces corner faces faces, top to faces top to
bottom bottom
Total 43 roof, 1body, 41 roof, 2 body, 22 roof, 5 body, 2 | 6 roof, 5 body, 1 8 roof, 5 body, 1

21 face = clean &
coat

23 face =
injection

face = injection

face = replace +
injection

face = replace +
injection
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Appendix B (continued)

Crack Rating and Repair

HSM and Number of Concrete Replacement &/or Epoxy Injection Repairs

HSM
No.

Location of Replace & Epoxy
Injection for 4& 5 Severity Rating

Location of Epoxy Injection for 3& 2

Severity Rating

HSM HSM Base HSM Base
Roof Corner Face

HSM
Roof

HSM Base
Corner

HSM Base
Face

01

1

1

02

1

03

1

04

05

- e NN

06

07

Sl ww|—

08

09

10

11

12

13

14

15

16

17

PN = =N W NN

18

19

b

20

21

-

— o | ] -

22

23

24

25

26

27

28

— | — ] | —

29

30

= oy |- [ |w |w

HSM
Total

12 7 2

N
~

19

Locations
Total

63

24
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Facility Name: TMI-2 ISFSI Change No.: EDF-9516

. o This EDF is documents the site investigation and laboratory studies completed by Wiss, Janney, Elstner

Activity Description:  Associates, Inc. (WJE). This activity is a result of the recommendation made in EDF-8903. This activity was
completed July 31, 2009. This investigation was performed to determine the cause(s) of the cracking and distress
of the concrete Horizontal Storage Modules (HSM) and base mat at CPP-1774, TMI-2 ISFSI, and recommend the
repair and maintenance required to ensure the HSMs and base mat continue to perform their designed safety
functions. The conclusion of the investigation is that the overall concrete quality is adequate, but does have some
properties (high paste content, variable water-cement ratio, weak paste-aggregate bond) that make it prone to
surface shrinkage cracking, which is widespread in the roof slabs and base units. However, no serious
deleterious internal reactions were found, and Alkali-Silica Reaction (ASR), Delayed Ettringite Formation (DEF)
and corrosion are not considered factors in the current distress. Cracking in the roof appears to be primarily due
to physical forces of freezing water trapped in the bolt hole voids. Assuming that the deterioration of the roof slabs
is limited to the cracking and spalling that was visually observable over the base unit walls and outside the outer
mat of reinforcing steel, the structural capacity of the roof is essentially unaffected. Similarly, the structural
capacity. of the base unit is also essentially unaffected. Since the structural capacity has not been reduced and no
concrete thickness has been lost, neither the structural capacity, radiation shielding capacity or thermal capacity of
the HSM affecting the safety function of the HSM has been changed. To stop the concrete cracking and
deterioration of the HSMs so the HSMs continue to perform their designed safety functions for the designed
service life of 50 years it is recommended that the following repairs be made: seal and eliminate the bolt hole
voids, repair of deteriorated concrete and cracking, and use preservation techniques that include surface sealers,
membrane, or protective structure to control the water exposure of the HSMs. Although not mentioned specifically
in the report the recommendation was made to repair the cracking in the base mat and coat with a surface sealer.

Use of this form must be in accordance with MCP-2925. Sufficient activity description, justifications, and documents reviewed
must be provided to permit an independent reviewer to reach the same conclusions. The discussions in Appendix A should be
used to develop any justifications documented below.

i License Condition or Technical Specification: (Complete this sectiqn for all Part 72 screens.)
1a. Does the activity requiré any change, even editoriall,.to‘ thé"ii'c:ense or technical specifications? [1 Yes No
1b. Does the activity require an exemption to any NRCIreguIations? [ Yes No
1c. Is the activity a change to or require a change to FSV SAR Section 7.7, 9.3, or Chapter 11; or [dYes X No

TMI-2 SAR Section 7.6, 9.3, or Chapter 11; or ISFF SAR Section 7.6.1.4, 9.3, or Chapter 11?

Justification: This activity resulted in no action that would require any change to the license or technical specifications. This
activity resulted in no action that would require an exemption to any NRC regulations. This activity resulted in
no action that would require a change to TMI-2 ISFSI SAR Section 7.6, 9.3, or Chapter 11.

Documents Reviewed: TMI-2 ISFSI Technical Specification, TMI-2 ISFSI SAR Section 7.6 R5, Section 9.3 R7, Chapter 11
R5, and WJE report

If the answer to 1a or 1b is "Yes" the activity may not be implemented until NRC approval is obtained. If the answer to 1c is "Yes"
a 72.44 Evaluation in accordance with MCP-2925 is required before the activity may be completed.

2. Facility Change: If the activity is a physical change (éddition, modification, or removal) within a facility or to any equipment or
structure, or to any design document (drawing, calculation, analysis; specification, design input or assumption, etc.), then
complete this section. Also complete this section for changes to the SAR. Otherwise indicate N/A at the end of this section.

2a. Does the activity adversely affect a design function of equnpment or structures described in the [J Yes No
SAR or TS Bases?

2b. Does the activity adversely affect a'method of performing or controlling a design function of - [ Yes No
equipment or structures described in the SAR or TS Bases?

2c. Does the activity adversely affect an evaluation which demonstrates the design functions of [dYes X No
equipment or structures described in the SAR or TS Bases? :

2d. Does the activity result in a change to the Technical Specification Bases? [ Yes No
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Justification (include effects The activity does not identify a condition that currently adversely affects a design function of

that are not adverse): equipment or structures described in the SAR or TS Bases. The activity does not identify a condition
that currently adversely affects a method of performing or controlling a design function of equipment
or structures described in the SAR or TS Bases. The activity does not adversely affect an evaluation
which demonstrates the design functions of equipment or structures described in the SAR or TS
Bases. The activity does not result in a change to the Technical Specification Bases.

Documents Reviewed: TMI-2 ISFSI SAR, Technical Specification Bases, and WHE report.

If any answer in Section 2 is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity may be
completed. »

3.. Procedure Change: If the activity is a change to facility operation, maintenance, transport, test, or experiment procedures, then
complete this section. Also complete this section for changes to the SAR. Otherwise indicate N/A at the end of this section.

Is the activity a modification to, addition to, or removal from any procedure that adversely affects the [ Yes No
operation and control of equipment or structures as described in the SAR or TS Bases?

Justification (include effects N/A
that are not adverse):

Documents Reviewed: N/A
If this answer is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity can be completed.
Conclusion:

If all the questions on this form are answered “No”, then the signatures on this form will complete the 10 CFR Part 72 regulatory screen
and the activity may proceed.

Assumptions & Limitations:

This activity is a follow on activity addressed in EDF-8903, the visual inspection performed in 2008. The purpose of this activity is to
identify actions necessary to mitigate and preclude any condition that might reduce the ability of the HSM to maintain the safety functions
of structural capacity, radiation protection capacity, and thermal capacity caused by the identified concrete cracking.

APPROVALS (Signature signifies that screener/reviewer has confirmed with requester that change package was complete and accurate
before performing/reviewing the screen.) h

M. D. Wilberg 4/19/11
Completed By Qualified Screener ed Date
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G. G. Hall 4/M19/11
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EDF No.: 9565 EDF Rev. No.: 0 Project No.. N/A FCF and/or FDC No.: FDC No. 8797

1. Title: TMI-2 ISFSI Horizontal Storage Module (HSM) Roof Siab Bolt Holes Filled with Polyurethane Foam

2. Index Codes:  Building/Type CPP-1774 SSC ID HSM 01-30 Site Area 200/INTEC

3. Formal Calculation? [ Yes (mcP-2374) [X] No (MCP-2059) Quality Level: 4 QLD Number: 3922
Formal analyses and calculations require engineering management approval.

*4. NPH PC or SDC: or N/A | SSC Safety Category: or X N/A

*5. (a) Affects Safety Basis: [J Yes No (b) Affects SNF/HLW: X Yes [] No

6. Summary:

This Engineering Design File (EDF) is written to document the placement of sprayed polyurethane foam into bolt hole
voids in the Horizontal Storage Module (HSM) roof slabs. The HSMs are located at the Three Mile Island Unit 2 (TMI-
2) Independent Spent Fuel Storage Installation (ISFSI) at the Idaho Nuclear Technology and Engineering Center
(INTEC). To preclude water from entering into the bolt hole void Tiger Foam sprayed polyurethane foam was
sprayed into the bolt holes of every HSM roof slab in October, 2009.

With the placement of the Tiger Foam sprayed polyurethane foam into the roof slab bolt hole voids and placement of
a polyurethane foam material gasket over the sprayed foam and under the plate steel washer, it is expected that
water will be preciuded from entering the roof slab bolt hole voids thereby preventing freezing water from further
cracking the HSM roof slab and base unit top corners. This action is the first repair recommended as a result of the
Concrete Evaluation performed by Wiss, Janney, Elstner Associates, Inc. (WJE) to stop the concrete cracking and
deterioration so the HSMs continue to perform their safety functions for the designed service life of 50 years.

To ensure the cracking has been mitigated the HSM’s will be inspected each summer to verify no additional cracking
has occurred and that the polyurethane foam is performing as expected. This inspection will continue annually as
part of the TMI-2 Maintenance Management Program.

7. Signatures: (See instructions for significance of signatures. Add or delete signatories as needed.)

Name (typed or printed) Signatory Organization
Signature and Date Role Discipline
M. D. Wilberg , ISFSI Mangement/ 8529
r T 7 Author
/ i 7\ i/}.’-/‘ 74 Design Agent
4 5 a
N. B. Smith ) Engineering Analysis & Modeling/ 8320
- Technical
W Zf/ Checker Technical Checker
' 2 &f/ZZ/ zoto
K. E. Lombard Engineering Analysis & Modeling/ 8320
r Approver
Engineering Management
%y, s/izlzen, Bl s
-
R. L Gardner Shift Operations/ 8525

r Reviewer
Nuclear Facility Manager
/@/ (EVAIN ‘//z&/zom





431.02 ENGINEERING DESIGN FILE

02/20/2009
Rev. 19
(Use with MCP-2374 or MCP- Paged of6
2059)
EDF No.: 9565 EDF Rev. No.: 0 Project No.: N/A FCF and/or FDC No.: FDC No. 6797
D. F. Barker ISFSI Management/ 8529
é o Wué 9 /dbvk -21-1Q Reviewer Facility Safety Officer
G. G. Hall [ ISFSI Management/ 8529
r 4 /./ j )
/ ! "Z/ ~f0 Reviewer Regulatory Compliance
4
D. D. Coghran QA Systems & Ops Support/ 2510
Reviewer
W ‘7 * Quality Assurance
H. L. Lord ISFSI Management/ 8529
) Reviewer
a’; ; ; 4 /Q/)Vi/ 2000 * Nuclear Safety
e r
R—1Kiwood ISFS| Management/ 8529
< Document
@ Q&,\ Owner Document Owner
MQ ‘142& W

8. Does document contain sensmve unclass:fled information? ] Yes X No
If Yes, what category:
9. Will document be externally distributed? X Yes ] No

10. Registered Professional Engineer’'s Stamp (if required) X NA

r This Engineering Design File was prepared
under the direction of the Registered
Professional Engineer as indicated by the
stamp and signature provided on this page.
The Professional Engineer is registered in the
State of Idaho to practice
Engineering.

Registered Professional Engineer
Stamp

* Not required for commercial level calculations.






431.02 ENGINEERING DESIGN FILE

02/20/2009

Rev. 19

(Use with MCP-2374 or MCP- Page 30f6
2059)

Purpose

This Engineering Design File (EDF) documents the placement of polyurethane foam into the bolt
hole voids in the Horizontal Storage Module (HSM) roof slabs and covering the sprayed foam with
a polyurethane foam material gasket [1].

The function of the Dry Shielded Canister (DSC) and HSM is to provide radiological shielding and
adverse natural phenomena protection to assure safe, controlled, interim storage of the TMi-2
Canisters. The standardized NUHOMS® dry spent fuel storage system has been adapted for
storing TMI-2 Canisters and has been designated NUHOMS® - 12T. The TMI-2 Canisters are
contained inside a metal DSC that is placed inside an HSM. The NUHOMS® is comprised of the
DSC and HSM. The principle Design Criteria is contained in the TMI-2 Safety Analysis Report
(SAR) Chapter 3 (latest revision) [2].

In July 2009 Wiss, Janney, Elstner (WJE) Associated, Inc. [3] completed a site investigation to
determine the cause of the cracking being experienced in the HSMs. WJE concluded as a result
of this investigation that water was getting into the bolt hole and in the cold months of the year
this water would freeze and cause the HSM concrete roof slab and base unit to crack [4]. To
preclude this cracking from continuing it was determined that the bolt hole void needed to be
eliminated so no water could collect and freeze in the bolt hole void. This EDF documents the
activity to fill the HSM roof slabs bolt holes with polyurethane foam to eliminate the bolt hole void
and cover the Tiger Foam (polyurethane foam) with a polyurethane foam material gasket.

On July 23, 2009 WJE presented their findings and recommendations to members of the TMI-2
ISFSI Operational Safety Board and licensee. The findings and recommendations were
concurred with by those present.

Assumptions

The major assumption is that implementation of the recommendations will preclude the concrete
cracking and eliminate the concrete distress ensuring the HSMs will continue to perform their
safety function for their design service life of 50 years.

The recommendations meet the principle Design Criteria contained in the TMI-2 SAR.

The bolt hole void has no impact on radiological shielding and protection from adverse natural
phenomena provided by an HSM to assure safe, controlled, interim storage of the TMI-2
Canisters. Therefore, filling the void with polyurethane foam would also have no impact on an
HSM’s ability to provide radiological shielding and adverse natural phenomena protection. Tiger
Foam is chemically inert and non-reactive and has no affect on the HSM concrete or bolts.

Calculation Inputs

Each HSM base unit includes four bolts, one in each corner, that extend vertically from the
square base unit through a bolt hole sleeve in the roof slab (Figure 1). The roof slab rests on the
base unit. At the roof slab top surface a 4 inch square plate steel washer and nut are attached to
the bolt and the nut is tightened snug tight. The bolt hole is approximately 4 inches in diameter;
the bolt is 1 5/8 inches in diameter. This configuration leaves a void, the volume of the bolt hole
minus the bolt volume (Figure 2).
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Figure 1. Drawing- Roof Slab

Place polyurethane
foam material gasket

Fill bolt hole void
with Tiger Foam
polyurethane foam

Figure 2. Drawing- Roof Sleeve, Bolt, Plate Steel Washer, and Nut

Sprayed polyurethane foam, commonly referred to as SPF, is a spray-applied insulating foam
plastic that is installed as a liquid and then expands many times its original size to fill gaps,
openings, and voids. Polyurethane sealants are used to fill gaps thereby preventing air and water
leakage. Closed-cell SPF can provide an added barrier against water intrusion.
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Tiger Foam Slow Rise Polyurethane Foam formula [5] was the SPF picked to fill the bolt hole
void. Tiger Foam slow rise formulation fully expands and dries tack-free within 4-5 minutes. It
fully cures within several hours. The portable, two component system foam expands with
approximately an 8-to-1 ratio, and cures to a semi-rigid closed cell polyurethane.

The sprayed polyurethane foam has no impact on radiation protection capacity of the roof slab.
The polyurethane has no impact on the structural strength of the roof slab concrete.

A water-resistant polyurethane foam material gasket [6] is placed on top of the sprayed
polyurethane foam that has been cut flush with the top surface of the concrete roof slab, and
under the plate steel washer. This polyurethane gasket material acts as an additional barrier that
water has to penetrate to reach the polyurethane foam filled bolt hole.

Computer Hardware and Software
No computer hardware or software was used for the analysis.
Summary and Conclusions
Summary
In the WJE report of the concrete investigation it states:

“Cracking and spalling at the corners of the roof slabs appear primarily due to freezing of

water trapped in the roof slab anchor bolt holes. Therefore, preventing water infiltration

into these holes...should be a first priority.”
The report further states:

“To address the anchor bolt holes, the following repair options should be considered:

¢ Fill the void within the anchor bolt blockout with polyurethane or silicone foam to
prevent the accumulation of water within the holes.
o Seal the top surface of the roof slab, anchor bolt and washer plate to prevent
water from entering the blockout void by applying...silicone sealant....”

Following the recommendations of WJE to preclude water from entering into the bolt hole void
Tiger Foam sprayed polyurethane foam was sprayed into the roof slab bolt holes and a
polyurethane foam material gasket was placed on top of the Tiger Foam and concrete roof
surface and under the plate steel washer of every HSM in October, 2009.
Top ensure the cracking has been stopped the HSM’s will be inspected each summer to verify no
additional cracking has occurred and that the polyurethane foam is performing as expected. This
inspection will continue annually as part of the TMI-2 Maintenance Management Program.

Conclusions

With the placement of the Tiger Foam sprayed polyurethane foam into the roof slab bolt hole
voids and placement of the polyurethane foam material gasket over the sprayed foam and under
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the plate steel washer it is expected that water will be precluded from entering the roof slab bolt
hole voids thereby preventing freezing water from further cracking an HSM roof slab or base unit
top corners. Annual inspections and maintenance of the HSMs will ensure the concrete cracking
and deterioration has been stopped. '
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Activity Description:  The Horizontal Storage Modules (HSM’s) include four bolts one in each corner, that extend from the square base

unit through a bolt hole in the roof slab. The roof slab rests on the base unit. At the roof slab top surface a 4 inch
square plate steel washer and nut are attached to the bolt and the nut is tightened snug tight. The bolt hole is
approximately 4 inches in diameter; the boltis 1 5/8 inches in diameter. This configuration leaves a void, the
volume of the bolt hole minus the bolt, around the bolt.

This activity includes the following work activities.

. The nut and square plate steel washer will be removed.

. The void created between the bolt and the bolt hole will be filled with polyurethane foam.

. A four inch square water-resistant polyurethane foam gasket will be placed over the bolt covering the
foam filled bolt hole and lay-in contact with the concrete roof slab.

. The plate steel washer will be placed over the bolt over the water-resistant polyurethane foam gasket and .
the nut will be attached.

. The nut will be tightened snug tight.

. This will leave a condition of the bolt hole void being filled with a polyurethane foam and a polyurethane

foam gasket compressed between the plate steel washer and the concrete roof slab.

Use of this form must be in accordance with MCP-2925. Sufficient activity description, justifications, and documents reviewed

must be provided to permit an independent reviewer to reach the same conclusions. The discussions in Appendix A should be
used to develop any justifications documented below.

1

License Condition or Technical Specification: (Complete this section for all Part 72 screens.)
1a. Does the activity require any change, even editorial, to the license or technical specifications? [JYes KX No
1b. Does the activity require an exemption to any NRC regulations? JYes X No
1c. Is the activity a change to or require a change to FSV SAR Section 7.7, 9.3, or Chapter 11; or [dYes X No
TMI-2 SAR Section 7.6, 9.3, or Chapter 11; or ISFF SAR Section 7.6.1.4, 9.3, or Chapter 112
Justification: 1a. This activity does not require any change, even editorial to the license or technical specifications. This
activity does not affect any functional and operating limits, any limiting conditions for operation, surveillance
requirement applicability, design features or administrative controls.
1b. This activity does not require an exemption to any NRC regulations.
1c. This activity is not a change to or require a change to TMI-2 SAR Section 7.6, 9.3, or Chapter 11. This
activity does not affect oif-site collective dose, training program, or qualify assurance program. o
Documents Reviewed: Technical Specifications for Three Mile Island — Unit 2 Independent Spent Fuel Storage Installation;

TMI-2 Safety Analysis Report.

If the answer to 1a or 1b is "Yes” the activity may not be implemented until NRC approval is obtained. If the answer to 1c is "Yes”
a 72.44 Evaluation in accordance with MCP-2925 is required before the activity may be completed.

Facility Change: If the activity is a physical change (addition, modiﬁcaﬁon, or removal) within a facility or to any equipment or
structure, or to any design document (drawing, calculation, analysis, specification, design input or assumption, etc.), then
complete this section. . Also complete this section for changes to the SAR. Otherwise indicate N/A at the end of this section.

2a.

2b.

2cC.

Does the activity adversely affect a design function of equipment or structures described in the [1Yes X No
SAR or TS Bases?
Does the activity adversely affect a method of performing or controlling a design function of 1 Yes X No

equipment or structures described in the SAR or TS Bases?

Does the activity adversely affect an evaluation which demonstrates the design functions of [J Yes X No
equipment or structures described in the SAR or TS Bases?
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2d. Does the activity result in a change to the Technical Specification Bases? [JYes [ No

Justification (include effects 2a. This activity does not adversely affect a design function or equipment or structures described in

that are not adverse): the SAR or TS Bases. This activity has no affect upon the Dry Shielded Canister (DSC). The design
functions of the HSMs are the normal and off normal design conditions for structural and mechanical
capacity, thermal capacity, and radiation shielding and effects capacity. The addition of the
polyurethane foam and gasket neither add to nor take away from the structural and mechanical load
capacity of the bolt or bolt hole and does not adverse affect the structural and mechanical capacity of
the HSMs. The addition of the polyurethane foam and gasket neither add to nor take away from the
thermal capacity or the bolt or bolt hole nor adversely affect the thermal capacity of the HSMs. The
addition of the polyurethane foam and gasket neither add to nor take away from the radiation
shielding an effects capacity of the bolt or bolt hole nor adversely affect the radiation shielding and
effects capacity of the HSMs.
2b. This activity does not adversely affect a method of performing or controlling a design funcfion of
equipment or structures described in the SAR or TS Bases. The addition of the polyurethane foam
and gasket neither add to nor take away from any method of performing or controlling a design
function of structural or mechanical capacity of the bolt or bolt hole, thermal capacity of the bolt or
bolt hole, or radiation shielding and effects capacity of the bolt or bolt hole of the HSMs as described
in the SAR or TS Bases.
2c. This activity does not adversely affect an evaluation which demonstrates the design function of
equipment or structures described in the SAR or TS Bases. The addition of the polyurethane foam
and gasket neither add to nor take away from any evaluation which demonstrates the design
function of structural or mechanical capacity of the bolt or bolt hole, thermal capacity of the bolt or
bolt hole, or radiation shielding and effects capacity of the bolt or bolt hole of the HSMs as described
in the SAR or TS Bases.
2d. This activity does not result in any change to the Technical Specification Bases.

Documents Reviewed: Technical Specification Bases for Three Mile Island Unit 2 Independent Spent Fuel Storage
Installation; TMI-2 Safety Analysis Report Chapters 3, 4, and 8; Three Mile island Facility CPP-1774
Structural Inspection of Horizontal Storage Modules and Pad prepared by Wiss, Janney, Eistner
Associates, Inc. dated July 31, 2009.

If any answer in Section 2 is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity may be
completed.

3. Procedure Change: If the activity is a change to facility operation, maintenance, transport, test, or experiment procedures, then
complete this section. Also complete this section for changes to the SAR. Otherwise indicate N/A at the end of this section.

Is the activity a modification to, addition to, or removal from any procedure that adversely affects the [1yes X No
operation and control of equipment or structures as described in the SAR or TS Bases?

Justification (include effects N/A
that are not adverse):

Documents Reviewed: N/A
if this answer is “Yes” then a 72.48 Evaluation in accordance with MCP-2925 is required before the activity can be completed.

Conclusion:

If all the questions on this form are answered “No”, then the signatures on this form will complete the 10 CFR Part 72 regulatory screen
and the activity may proceed.

Assumptions & Limitations:

No unigue assumptions or limitations.

APPROVALS (Signature signifies that screener/reviewer has confirmed with requester that change package was complete and accurate
before performing/reviewing the screen.) '

M. D. Wilberg F
Completed By Qualified Screener (/
Print/Type Name

ignature
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Independent Review By Qualified Evaluator Q Qualified Evaluator Date

Print/Type Name Signature










