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Advanced Test Reactor

FY10
Integrated Strategic Operational Plan
Rev. 3
2/9/2010
: FY10 Annual Test Plan
Cycle 1458 146A 146B 147A
| Outage EFPD Outage EFPD Outage EFPD Outage | EFPD
Duration (days) 14 56 14 56 14 49 14 49 14 56
Planned Start 11/7/2009 | 11/21/2009 | 1/23/2010 | 2/6/2010 | 4/3/2010 | 4/17/2010 | /572010 | 6/19/2010 | 8/7/2010 | 8/21/2010
Planned Finish 11/20/2009 | 1/22/2010 | 2/5/2010 | 4/2/2010 | 4/16/2010 | 6412010 | 6/18/2010 | 8/6/2010 | 872012010 | 10/15/2010
NE Lobe Power, MW 18.0 +1.5/-2.0 18.0 +1.5/-2.0 18.0 +1.5/-2.0 18.0 +1,5/-2.0 18.0 +1.5/-2.0
SE Lobe Power, MW 25.0 +3.0/-3.0 26.0 +2.0/-4.0 26.0 +2.0/-4.0 23.0 +3.0/-3.0 23.0 +3.0/-3.0
SW Lobe Power, MW 23.0 +3.0/-3.0 25.0 +1.0/-5.0 23.0 +3.01-3.0 23.0+3.0-3.0 23.0 +3.0/-3.0
NW Flux Trap 18.0 +3.0/-3.0 18.0 +3.0/-3.0 2304100500 23.0 +1.0/-5.0 18,0 +3.0/-3.0|
SE Flux Trap JSE-190 cont. SE-218 (Std Backup) :
SW Flux Trap SW-183 cont. i |SW-218 (Std Backup){SW-184
INW Flux Trap NW-157 cont. NW-100 (Backup)  [NW-159 (30-100 EFPD)
North Flux Trap N-=100 cont. N-104
West Flux Trap W-73 cont. W-74
JNE Flux Trap MICE 8A/8B cont.
|Center Fiux Trap [AFIP-6A/B
|East Flux Trap -1 AFC-2D cont.
{East Flux Trap -2 AFC-2E cont.
|East Flux Trap -3 AFC-2C cont. |GFR-F1-2
|East Flux Trap 4 UW-1 luw-2
|East Flux Trap -5
|East Flux Trap6
lr-:m Flux Trap-7 NCSU-D/B cont. ]
South Flux Tra| AGC-1 cont. iRotate 180°
Driver Position :
A1-A8 WFO
A9 WFO
a10 UCSB-1-2 [WFO
A11 Ul-1-2 [U-1-3 ui-1-4 lUI-1-5 [ul-1-6
A12 \WFO
A13 EPRI-ZG-A
A14 EPRI-ZG-C
A15 EPRI-ZG-D
A16 EPRI-ZG-B
IB1 UF-1B/C
B2 TMIST-2 cont. ] [usu-1
B3-B6 WFO
I:g(nsm)
B8
B9 RERTR-11-1
B10 RERTR-13
[B11 [RERTR-12:1 |RERTR-12-2 RERTR-12-3
|B12 AGR-2
H1, H2, H8-H10 WFO
H12-H16 WFO
i
123
113
Center Lobe Power', MW 25.8/29.0 28.5/31.5 31.1/34.1 28.5/31.5 24.0/27.3
North Lobe Power’, MW 20.6/23.2 21.5/24.0 24.0/25.9 23.2/25.0 20.0/22.6
West Lobe Power', MW 22.3/25.3 23.8/26.2 25.7/28.0 24.8/27.2 21.7/24.8
East Lobe Power', MW 22.9/25.5 24.2/26.3 25.0/27.2 2321957 21.7/24.3
South Lobe Power’, MW 24.6/27.7 26.5/28.5 26.7/29.4 24.8/27.8 23.3/26.4
Upgrades / Maintenance
2A Reactivation
IDCS/CDS Replacement
2E-NW Pump Replacement
M-2/M-4 Heat Exchanger
! Estimated Nominal and Maximum Startup Powers for design purposes only (Ref TEV-ZS% /
Experiment Sponsor s £
Naval Reactors s .y . qﬂ
:l‘glb}l; grogmoMcs . |0 i eq: ﬁl/}i {4 Lot/ {Z‘v’ 2 -5171C Approved:
ol . NSUF Scientific Director Director, ACj [3 s
NNSA
Other Concur: YA .E W 2-YU-t0  concur
NR Representativd, Bettis ATR Complex Team Leader, DOE-ID
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Advanced Test Reactor
 FY10

Integrated Strategic Operational Plan
Revision 3 2/9/2010

Revision Log

Revision

Date

Description

0

T L

9/15/2009 jinital Release

10/19/2009

12/15/2009

Due to unplanned outages in cycle 145A, delayed start of cycle 1458 to
11/7/2009

Delayed insertion of RERTR-11 to cycle 146B

Extended TMIST-2 irradiation through cycle 146A

Specified AGC-1 Rotation in cycle 147A

Delayed insertion of RERTR-12 to cycle 146A

Delayed insertion of RERTR-FE to FY2011 (Cycle TBD pending completion of
project schedule)
ue to unplann
1/23/2010
Delayed insertion of AFIP-6A/B from 146A to 1468

Delayed reconfiguation of University of Wisconsin from 146A to 146B
Changed AFC-2C completion from 146B to 1458

Delayed RERTR-13 insertion from 146A to 146B

Delayed Pu-238 insertion from 148A to FY2011

outage in cycle

2/9/2010

Delayed insertion of - om to 147A

Delayed insertion of RERTR-11 1 from 1468 to 147A and subsequent insertion
of RERTR-11-2 from 148A to 148B (FY11)

Delayed insertion of RERTR-13 from 146B to 147A

Delayed insertion of AGR-2 from 146B to 147A







13302.00

: EG&G ldaho

INTEROFFICE CORRESPONDENCE

date March 24, 1982
16 L. J. Toomer
from T. M. Spear 7 ™S

subject | AIR MONITORING DURING AN ARC-SAW CUTTING OPERATION ON
BERYLLIUM - TMS-04-82

File No.: TRA-08-82
SUMMARY -

. On January 26, 1982, Industrial Hygiene personnel collected air samples
over the ATR canal during an underwater arc-saw cutting operation on

beryllium. The results of the air sampling indicate that employee
exposure to beryllium would be well within the acceptable 1limit estab-
lished by the American Conference of Governmental Industrial Hyg1en1sts
(ACGIH) (see attached UBTL Analytical Results).

In addition, a noise survey was conducted at the contf01 pane! of the

" arc-saw during the cutting operation. The results of the noise survey

indicate that noise levels generated by the arc-saw power unit are in
excess of 85 dBA, which is the acceptable eight (8) hour exposure 1imit
as established by ACGIH (see attached Noise Survey Results).

RECOMMENDATIONS

1. Eng1neer1ng contro1s, such as enclosures, shields or absorptive
material, should be -installed to reduce noise levels around the
arc-saw power unit.

2. If noise levels are not reduced, employees working in the vicinity
of the arc-saw power unit for periocds longer than two (2) hours
should be equipped with hearing protection.

METHODOLOGY
The air samples were collected with MSA portable pumps. The serial

numbers and calibrated flow rates are listed below. - The collecting
media consisted of millipore filters with a pore size of 0.8 u.

MSA Portable Pump Flow Rate
Serial # : Calibrated 1-26-82
02715 | 2.02 1/m

R-79-4036 : 1.79 1/m

FORM EG&G-954

(Rev. 2-77)





L. Jd. Toomer
TMS-04-82
March 24, 1982

Page 1

Noise measureménts were taken wifh a General Radio Sound Level Meter,
Serial No. 3747, calibrated with a'Type 1562-A Sound Level Calibratoy
No. 12881 _ .

fg

Attachments:
As Stated

cc: J. R. Fielding
J. W. McCaslin
G. R. Norman
J. H. Southwick





February 17, 1982

ANALYTICAL REPORT -

SUBMITTED TO: - Mr. T. Cotterell, EG&G Idaho, Inec. UBTL
| SALT CAKE CITY.
SUBMITTED BY: D.E. Rgshing UTAH 84108

: 801 581-8267
REFERENCE DATA:

Analysis of': Beryllium

Identifeation No.: 82-305

Sample(s): 2 Analyses: 2 : .
-UBTL Laboratory No.: CC 00606 through CC 00607

The samples corresponding to the above laboratory numbers were
analyzed for beryllium by NIOSH Method No. P&CAM 121, A 2-mL portion of
perchloric acid was added, in addition to the nitric acid, to give a

better-ashed residue.' The sample was diluted to a final volume of 10
mL., »

The limit of detection was 0.2 micrograms beryllium.

The results are tabulated on the following page(s).

MW

D.E. Rushing

Terry ainward

-

A DIVISION OF
THE UNIVERSITY OF U1
RESEAACH INSTITUTE

MEDICINE
BIOENGINEERING
CHEMISTRY

RESEARCH
DEVELOPMENT
ANALYSIS





Corporate/Agency Name

ANALYTICAL REPORT FORM

Date Fel_)'rudry 18, 1982

UBTL Identification Number___82-305

EG&G Idaho, Inc.

Address P.0. Box 1625
Idaho Falls, Idaho 83415
Attention T. Cotterell Telephone
/
Sampling Collection and Shipment
Sampling Site Date of Collection
Date Samples Received at UBTL ____* Febfuary 5, 1982
Analysis ’ _
Method of Analysis AA
Date(s) of Analysis _2/9-11/82
Analytical Results
- Resulls
Field usTL
Sample Lab Sample ’ ug
Number Number Type - - - BERYLLIUM.
#1 CC00606 |Filter ' ' <0.02 .
#2 CCO0607 |Filter <0. 02
LIMIT OF DETECTION 0.02
b

Comments

52¢

W@W

Analyst

/‘.ﬂhftf //f/)k?

Revxe%r’/r (,O 9

L.aboratory Supervisor

¥  <ara Way / Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267





TABLE I

| ACGIH Actual
Sample # TWA (mg.m3) TWA (mg/m3)

1 0.002 * < LOD
2 0.002 < LOD

* < LOD - Less than 1imits of detection
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(3304.00

EG=sL5 1daho

INTEROFFICE CORRESPONDENCE

pate:  April 15, 1986
To:- S. R. Smith

From:  S. N. Stanisich 5%
Subject: BERYLLIUM (Be) RESIDUE IN SHIPPING BOXES - SNS-17-86
Ref: T. J.'Macdona]d Ttr to S. N. Stanisich, TMac~-08-86, April 14, 1986

Shipping boxes that contained Beryllium parts for the Advanced Test Reactor
(ATR) were sampled for Be residye. A Gillian personal air sampler was used
to collect residue on a 0.8 migfoh, mixed cellulose ester filter. Two random
samples were collected by "vgcuuming" areas of the box bottom. Samples were
sent to the Industrial Hygiene Lab for analysis (see attached). Sampling
results are listed below: '

"Area Sampled Be in grams - _ Be g/box
3 ft.2 5.0 x 1075 | 5.3 x 10-4
2 ft.2 1.0 x 10-6 - 1.6 x 10-5

Conversations with environmental safety personnel confirmed that Be residue
at these levels are acceptable for disposal at the landfill site (per telecon
with J. M. Riddel1l 4-3-86). Therefore, once the containers are sealed they
can be removed to the landfill. :

Ir

Billau-
Boyer -
Campbell

cc: .
: Hong

—C?U?U

. M. Riddell
Sheldon _

ral File
. Stanisich File

.
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“Providing research and development soiviqss to the government”






Run Date: 03/05/2010 Hazard Assessment Sampling System
EA and Sample Result Listing

Assessment 10489

Contract . INL

Performed by - KAREN KUBIAK
Survey Date 01/22/2007

Work Process MAINTENANCE
Category

Task

Sub Task

Location INEEL RTC 670
Project Number

Reviewed Plans WO 77567

Process Comments

WO 77567 REQUESTED THAT IH OBTAIN BERYLLIUM SWIPES OF 40 TON CRANE BUSBARS. THIS IS TO DETERMINE IF THERE IS A
POTENTIAL BERYLLIUM CONCERN WHEN THEY GO TO DISMANTLE THIS CRANE LATER THIS YEAR. THE PAINT WAS ALSO TESTED FOR
LEAD USING A LEAD TEST KIT. BOTH THE YELLOW AND THE ORANGE PAINT ARE POSITIVE FOR LEAD. WHEN BERYLLIUM RESULTS
ARE RETURNED, LABORERS WILL PERFORM PAINT SAMPLING FOR TCLP. THESE SAMPLE RESULTS WILL DETERMINE WORK CONTROLS
FOR THIS TASK.

Hazardous Agents
Agent Name Samp Req.
BERYLLIUM Y
LEAD Y

Administrative Controls
BARRICADES/PHYSICAL BARRIERS
PREJOB BRIEFING

OTHER

WORK ORDER

Follow Up Actions
NO UPDATE REQUIRED

Sample Direct Reading/Bulk/Wipe Results

Sample 1 Sample Type Area
Start Date 01/22/2007 Competion Date 01/22/2007
Sequence 1
Agent LEAD
Result Date 01/22/2007
Measured Value
Exposure Limit
Standard
Time
Location
Comments
Data Quality Comments RTC0670 40 TON CRANE ORANGE PAINT
POSITIVE FOR LEAD





Sample Direct Reading/Bulk/Wipe Results

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments

Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments

Data Quality Comments

2 Sample Type
01/22/2007 Competion Date
1

LEAD

01/22/2007

RTC-670 40 TON CRANE YELLOW PAINT
POSITIVE FOR LEAD

5 Sample Type
01/22/2007 Competion Date
1

BERYLLIUM

01/22/2007

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

I-BEAM ON 40 TON CRANE
LOD 0.10 UG

Area
01/22/2007

Area
05/07/2007





SCHNEIDER LABORATORIES

IMANADDADATEDN

B804-353-6778 - 800-785-LABS (5227) « (FAX) 804-350-1475
Excellence in Service and Technologv
AIHAELLAP 100527, NVLAP 101150-0, NYELAP/NELAC 11413, CAELAP 2078, NC 593, SC 93003

L ABRORATORY ANALYSI

S REPORT

Beryllium Analysis by EPA 7091 Method

ACCOUNT #: 1429-07-413

CLIENT: BEA

ADDRESS: 1765 North Yellowstone Hwy.
Idaho Falls, ID 83415

PROJECT NAME: ATR 40 Tor Crane

DATE COLLECTED:  1/22/2007
DATE RECEIVED:  1/24/2007
DATE ANALYZED:  1/25/2007
DATE REPORTED:  1/25/2007

JOB LOCATION:

PROJECT NO.:

PO NO.: 35808 Sample Type: WIPE_

SLI Client Sample Sample Total Beryllium
Sample Sample Description Area Beryllium Conc
No. No. (cm?) (ng)* (vg/icm?)
29196934 03 Orange Paint 100.00 <0.10 < Q.00
29196935 04 Busbar 40 Tan 100.00 0.10 0.00
29196936 05 : I-Beam 40 Tan 100.00 <0.10 <0.00
29196937 06 Busbar N. Wall 100.00 <0.10 <0.00

Analysis Run {D 39323

Analyst: DEREK L. JACKSON
Total Number of Pagee in Report: 1

Results relate only to samples as receivad by the laboratory.

AL % & -

Derok L. Jackson, Analyst
Visit www.slabinc.com for current certifications.

Minimum Reporting Limit: 0.10 pg. Quality control data is available from the laboratory upon request. *Data precision justifies 2
significant figures. Unusual sample conditions, if any, are described, Al testing is performed in strict accordance with Schneider

Labaratories, Inc. protocol,






Run Date: 03/05/2010

Hazard Assessment Sampling System
EA and Sample Result Listing

Assessment
Contract
Performed by
Survey Date
Work Process
Category

Task

Sub Task
Location
Project Number
Reviewed Plans

9805

INL

DEBORAH PUCCINELLI
07/15/2004

SUPPORT ACTIVITIES
INDUSTRIAL HYGIENE
SAMPLING-CHEMICAL

INEEL RTC 601

BERYLLIUM GUIDELINES/COMPANY PROCEDURE

Process Comments

IN AN EFFORT TO DETERMINE AMOUNT OF BERYLLIUM EXISTING IN FACILITIES AT RTC, TRA-601 AND TRA-670 WERE SAMPLED BY IH AT

Data Quality Comments

0.10UG

VARIOUS LOCATIONS.
Hazardous Agents
Agent Name Samp Req.
BERYLLIUM N
Follow Up Actions
NO UPDATE REQUIRED
_Sample Direct Reading/Bulk/Wipe Results
Sample 1 Sample Type Area :
Start Date 07/15/2004 Competion Date 10/25/2005
Sequence 1
Agent BERYLLIUM
Result Date 07/15/2004 -
Measured Value <0.10 UG/100CM2
Exposure Limit 0.2 UG/100CM2
Standard OTHER
Time OTHER
Location TOP OF GRAY METAL CABINET
Comments LESS THAN THE MINIMUM REPORTING LIMIT OF
Data Quality Comments 0.10UG
Sample 1 Sample Type Area
Start Date 07/15/2004 Competion Date 10/25/2005
Sequence 2
Agent BERYLLIUM
Result Date 07/15/2004
Measured Value <0.10 UG/100CM2
Exposure Limit 02 UG/100CM2
Standard OTHER
Time OTHER
Location TOP OF NORTH OVERHEAD LIGHT
Comments LESS THAN THE MINIMUM REPORTING LIMIT OF





Sample Direct Reading/Bulk/Wipe Results

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments
Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments
Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments
Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments
Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

1
07/15/2004
3
BERYLLIUM
07/15/2004
0.10 UG/100CM2
0.2 UG/100CM2
OTHER
OTHER
FLOOR AT THE NORTHWEST CORNER
EQUAL TO THE MINIMUM REPORTING LIMIT OF
0.10 UG

1
07/15/2004
4
BERYLLIUM
07/15/2004
0.10 UG/100CM2
02 UG/100CM2
OTHER
OTHER
WESTSIDE LEDGE BELOW LOUVERS
EQUAL TO THE MINIMUM REPORTING LIMIT OF
0.10 UG

1
07/15/2004
5

BERYLLIUM

07/15/2004

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

OTHER

FLOOR NORTHEAST CORNER

LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10 UG

1
07/15/2004
6

BERYLLIUM

07/15/2004

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

OTHER

TOP OF EAST OVERHEAD LIGHT

LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10 UG

2
07/19/2004
1

BERYLLIUM
07/19/2004

<0.10 UG/100CM2
0.2 UG/100CM2
OTHER

OTHER

Sample Type
Competion Date

Sample Type
Competion Date

Sample Type
Competion Date

Sample Type
Competion Date

Sample Type
Competion Date

Area
10/25/2005

Area
10/25/2005

Area
10/25/2005

Area
10/25/2005

Area
10/25/2005





Sample Direct Reading/Bulk/Wipe Results

Location
Comments -
Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments

Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments
Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments
Data Quality Comments

Sample

Start Date
Sequence
Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments
Data Quality Comments

Sample
Start Date

CANAL SOUTH WALL BY STAIRWELL
LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10 UG

2
07/19/2004
2

BERYLLIUM

07/19/2004

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

OTHER

FLOOR-NORTHEAST PILLAR BASE-CANAL

LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10UG

2

07/19/2004

3

BERYLLIUM

07/19/2004

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

OTHER

STORAGE CABINET TOP-CANAL
LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10 UG

2
07/19/2004

4

BERYLLIUM

07/19/2004

<0.10 UG/100CM2

02 UG/100CM2

OTHER

OTHER

CAM TOP-NORTHEAST CORNER-REACTOR

LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10 UG

2

07/19/2004

5

BERYLLIUM

07/19/2004

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

OTHER

FLOOR-SOUTHWEST WALL BY EXTINGUISHER
LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10 UG

2
07/19/2004

Sample Type
Competion Date

Sample Type
Competion Date

Sample Type
Competion Date

Sample Type

Competion Date -

Sample Type
Competion Date

Area
10/25/2005

Area
10/25/2005

Area
10/25/2005

Area
10/25/2005

Area
10/25/2005





Sample Direct Reading/Bulk/Wipe Results

Sequence

Agent

Result Date

Measured Value
Exposure Limit
Standard

Time

Location

Comments

Data Quality Comments

Sample

Start Date
Sequence

Agent

Result Date
Measured Value
Exposure Limit
Standard

Time

Location
Comments

Data Quality Comments

6

BERYLLIUM

07/19/2004

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

OTHER

FLOOR-NORTHWEST BY PLAYPEN-REACTOR
LESS THAN THE MINIMUM REPORTING LIMIT OF

0.10 UG

2 . Sample Type
07/19/2004 Competion Date
7

BERYLLIUM

07/19/2004

<0.10 UG/100CM2

0.2 UG/100CM2

OTHER

OTHER

BLANK SAMPLE

LESS THAN THE MINIMUM REPORTING LIMIT OF
0.10UG

Area
10/25/2005





‘ SCHNEIDER LABORATORIES

INCORPORATED
2512 W. Cary Street * Richmond, Virginia = 23220-5117
804-353-6778 - B00-785-LABS (5227) - {(FAX) 804-353-6928

' Excellence in Service and Technology
AlHA 8936, ELLAP 8936, NVLAP 1150, NYELAP 11413, CAELAP 2078, NC 593

LABORATORY ANALYSIS REPORT

Beryllium Analysis by EPA 3050B/7091 Method

ACCOUNT #: 1822-04-426 DATE COLLECTED: 7/15/2004
CLIENT: Bechtel BWXT Idaho, LLC (BBW!) ) DATE RECEIVED: 7/21/2004
ADDRESS: 2525 Fremont Ave., PO Box 1625 (ATTN: DA DATE ANALYZED: 7126/2004
ldaho Falls ID 83415-4121 DATE REPORTED: 712712004
PO NO.: 101498
PROJECT NAME: BerylliumBckgrndSamp
PROJECT NO.: SAMPLE TYPE: Wipe
JOB LOCATION: TRA
SLI Client Sample Sample Dil Total Beryllium
Sample Sample Description Area Factor Beryifium Conc.
No. No. {cm?) (ng)* (vg/100cm?)*
28083607 801-01 Top Of Metal Cabinet 100.00 1 <0.10 <0.1
28093608 601-02 Top Of N Overhd Lght 100.00 1 <0.10 <0.1
28093609 601-03 Floor-NW Comer 100.00 1 0.10 < 0.1
28093610 601-04 WSd Ledge Biw Louver 100.00 1 .10 <0.1
28093611 601-05 FLoor-NE Corner 100.00 1 <0.10 <01
28093612 601-06 Top Of E Ovrhd Light 100.00 1 <0.10 <0.1
28093613 670-01 CanalSwaliByStrwell 100.00 1 <0.10 <0.1
28093614 670-02 FI-NEPillerbs-Canal 100.00 1 <0.10 . <01
28093615 670-03 StrgCabinetTop-Canal 100.00 1 <0.10 <01
28083616 670-04 CamTop-NECmrReactor 100.00 1 <0.10 <01
28093617 670-05 FSWWallByExtingister 100.00 1 <0.10 <0.1
28093618 670-06 FI-NWByPlyPenReactor 100.00 1 <0.10 <0.1
28093619 670-07 Blank 100.00 1 <0,10 < 0.1
s
ANALYST: DEREK L.JACKSON, ANALYST /~

REVIEWED BY: MATTHEW D. #5BURY, LAB DIRECTOR

Minimum Reporting Limit: 0.10 pg Total Beryllium.  ELLAP certification applies only to samples taken on ASTM E 1792 wipe me
Industrial projects may have limits established per project. Standlard and spike values are reported as percent
recovery for QC purposes. All testing is performed in strict accordance with Schneider Laboratories, inc. protocol.






Run Date: 03/05/2010 Hazard Assessment Sampling System
EA and Sample Result Listing

Assessment 10489

Contract INL

Performed by - KAREN KUBIAK
Survey Date 01/22/2007

Work Process MAINTENANCE
Category

Task

Sub Task

Location INEEL RTC 670
Project Number

Reviewed Plans . WO 77567

Proéess Comments

WO 77567 REQUESTED THAT IH OBTAIN BERYLLIUM SWIPES OF 40 TON CRANE BUSBARS. THIS IS TO DETERMINE IF THERE IS A
POTENTIAL BERYLLIUM CONCERN WHEN THEY GO TO DISMANTLE THIS CRANE LATER THIS YEAR. THE PAINT WAS ALSO TESTED FOR
LEAD USING A LEAD TEST KIT. BOTH THE YELLOW AND THE ORANGE PAINT ARE POSITIVE FOR LEAD. WHEN BERYLLIUM RESULTS
ARE RETURNED, LABORERS WILL PERFORM PAINT SAMPLING FOR TCLP. THESE SAMPLE RESULTS WILL DETERMINE WORK CONTROLS
FOR THIS TASK.

Hazardous Agents
Agent Name Samp Req.
BERYLLIUM Y
LEAD Y

Administrative Controls
BARRICADES/PHYSICAL BARRIERS
PREJOB BRIEFING

OTHER

WORK ORDER

Follow Up Actions
NO UPDATE REQUIRED

Sample Direct Reading/Bulk/Wipe Results

Sample 1 Sample Type Area
Start Date 01/22/2007 Competion Date 01/22/2007
Sequence 1 :

Agent LEAD

Result Date 01/22/2007

Measured Value

Exposure Limit

Standard

Time

Location

Comments

Data Quality Comnients RTC0670 40 TON CRANE ORANGE PAINT

POSITIVE FOR LEAD






Run Date: 03/05/2010 Hazard Assessment Sampling System
EA and Sample Result Listing

Assessment 9245

Contract INL

Performed by GRAYSON DOWNS
Survey Date 10/12/2004

Work Process OPERATIONS

Category REACTOR OPERATIONS
Task

Sub Task

Location INEEL RTC 670

Project Number

Reviewed Plans

Process Comments

PREPARATION AND INSTALLATION OF NEW BERYLLIUM REFLECTOR BLOCKS IN THE ATR REACTOR. PREPARATION COVERS REMOVAL
OF THE BLOCKS FROM THEIR PACKAGING AND INSTALLATION OF PLUGS AND FLOW RESTRICTORS, THEY ARE THEN LIFTED AND
PLACED INTO THE REACTOR. EACH BLOCK IS ABOUT 4' TALL AND 1' SQUARE. THE BLOCKS ARE RECEIVED HERE CLEAN AND
WRAPPED IN PLASTIC. SEE ATTACHED IMAGE OF BERYLLIUM SAFETY SHEET FROM BRUSHWELLMAN THAT WAS USED AND REVIEWED
BY WORKERS.

Hazardous Agents
Agent Name Samp Req.
BERYLLIUM N

Administrative Controls
BARRICADES/PHYSICAL BARRIERS
PROCEDURES
SAFE WORK PERMIT

" TRAINING

Personal Protective Equipment

Equip Type Protective Equipment

GLOVE COTTON

GLOVE LEATHER

GLOVE NATURAL RUBBER LATEX

Follow Up Actions
NO UPDATE REQUIRED






Run Date: 03/05/2010 Hazard Assessment Sampling System
EA and Sample Result Listing

Assessment 8985

Contract INL

Performed by GRAYSON DOWNS
Survey Date 04/12/2004

Work Process OPERATIONS
Category

Task

Sub Task

Location INEEL RTC 670
Project Number

Reviewed Plans

Process Comments

CANAL OPERATIONS HAD TO MOVE 2 IRRADIATED BERYLLIUM BLOCKS IN THE ATR CANAL, AND PRIOR TO MOVING THEM THE LIFTING
TOOL HAD TO BE MODIFIED. AIR MONITORING WAS PERFORMED DURING THIS ACTIVITY AND DURING PREPARATIONS TO MOVE THE
BLOCKS WHILE THE TOOL WAS OUT OF THE CANAL.

Hazardous Agents
Agent Name Samp Req.
BERYLLIUM N

Administrative Controls
PREJOB BRIEFING
PROCEDURES

SAFE WORK PERMIT
SIGNS

TRAINING

Personal Protective Equipment

Equip Type Protective Equipment
CLOTHING ANTI-C'S COVERALLS
FOOT RUBBER BOOTS

GLOVE NATURAL RUBBER LATEX

Follow Up Actions
NO UPDATE REQUIRED






Sample Agent Results

Sample

Sample Date

Agent

Concentration
Calculated TWA
Exposure Limit
Standard

Time

Recmnd/Conc

Data Quality Comments

Sample

Sample Date

Agent

Concentration
Calculated TWA
Exposure Limit
Standard

Time

Recmnd/Conc

Data Quality Comments

1 Sample Type
04/12/2004 Completion Date
BERYLLIUM

2 Sample Type
04/12/2004 : Completion Date
BERYLLIUM

<.11.UG/M3

<11 UG/M3

2 UG/M3

ACGIH TLV

8§ HR - TWA

Area
05/19/2004

Personal
05/19/2004






Run Date: 03/05/2010

Hazard Assessment Sampling System
EA and Sample Result Listing

Assessment
Contract
Performed by
Survey Date
Work Process
Category

Task

Sub Task
Location
Project Number
Reviewed Plans

6986

INL

GRAYSON DOWNS
02/10/2004
OPERATIONS

INEEL RTC 670

DOP-7.10.71 "RELOCATION OF SPENT BERYLLIUM BLOCKS AND OUTER SHIM CONTROL
CYLINDERS WITHIN THE ATR CANAL"

Process Comments

RELOCATION OF 12 BERYLLIUM BLOCKS IN THE ATR REACTOR CANAL FROM THE WEST END TO THE EAST END. THE BLOCKS ARE
TRANSFERRED BY A SPECIAL LIFTING TOOL CONNECTED TO THE OVERHEAD CRANE. THE BLOCKS NEVER APPROACH OR BREAK THE
SURFACE OF THE WATER. THE LIFTING TOOL WILL BE PRESSURE WASHED UNDERWATER PRIOR TO BEING REMOVED AND BAGGED
WHEN TASK IS COMPLETED.

Hazardous Agents
Agent Name

BERYLLIUM

Samp Req.

Administrative Controls
PREJOB BRIEFING
PROCEDURES

SAFE WORK PERMIT
TRAINING

Personal Protective Equipment

Equip Type
CLOTHING
FOOT
GLOVE

- Protective Equipment

ANTI-C'S COVERALLS
SHOE COVERS
NATURAL RUBBER LATEX

Follow Up Actions
NO UPDATE REQUIRED






Run Date: 03/05/2010 Hazard Assessment Sampling System
EA and Sample Result Listing

Assessment 1898

Contract INL

Performed by JAMES WILKINSON
Survey Date 02/22/2000

Work Process SUPPORT ACTIVITIES
Category ENVIRONMENTAL
Task CHARACTERIZATION
Sub Task

Location INEEL RTC 670

Project Number

Reviewed Plans

Process Comments

PROJECT REQUIRED SAMPLES OF BERYLLIUM REFLECTOR BLOCK (IN ATR CANAL) BE SAMPLED. THE BERYLLIUM BLOCK IS UNDER 20
FEET OF WATER AND THE SAMPLES THAT ARE TAKEN FROM THE BLOCK ARE KEPT UNDER WATER AT ALL TIMES. THE SAMPLES ARE
OBTAINED USING A HYDRAULIC CHISSEL.NO GENERATION OF BUBBLES WERE NOTICED WHILE BREAKING OFF THE SAMPLES OF
BERYLLIUM FROM THE REFLECTOR BLOCKS. BUBBLE GENERATION WAS CONSIDERED A POTENTIAL PROBLEM DURING THE PROJECT
DEVELOPMENT. CHARGE NUMBER IS 125120001.

Hazardous Agents
Agent Name Samp Req.
BERYLLIUM Y

Engineering Controls
HEPA FILTERED EXHAUST
WETTING

Administrative Controls
PREJOB BRIEFING
PROCEDURES

SIGNS

TRAINING

Personal Protective Equipment

Equip Type Protective Equipment
FOOT SHOE COVERS
GLOVE NEOPRENE

CLOTHING v TYVEK COVERALLS WITH HOOD

Follow Up Actions

(OLD CODE)PERFORM UPDATE AS NEEDED IF TASK IS PERFORMED IN THE
FUTURE

Similar Exposure Group





S Nmbr Employee Job Code Job Description
66410 MICHAEL DAVID UNKNOWN E48
27780 JAY KAUER U9o
Sample Agent Results

Sample 1 Sample Type Personal
Sample Date 02/22/2000 Completion Date 12/11/2001
Agent BERYLLIUM

Concentration <0.0001 MG/M3

Calculated TWA <0.00002 MG/M3

Exposure Limit 0.002 MG/M3

Standard ACGIH TLV

Time 8§HR - TWA

Recmnd/Conc

Data Quality Comments

Sample 2 Sample Type Personal
Sample Date 02/22/2000 Completion Date 12/11/2001
Agent ) BERYLLIUM

Concentration <0.00006 MG/M3

Calculated TWA <0.00002 MG/M3

Exposure Limit 0.002 MG/M3

Standard ACGIH TLV

Time 8 HR - TWA

Recmnd/Conc

Data Quality Comments

Sample 3 Sample Type Personal
Sample Date 02/28/2000 Completion Date 12/11/2001
Agent BERYLLIUM

Concentration <0.00005 MG/M3

Calculated TWA <0.00002 MG/M3

Exposure Limit 0.002 MG/M3

Standard ACGIH TLV

Time 8§HR -TWA

Recmnd/Conc

Data Quality Comments

Sample 4 Sample Type Personal
Sample Date 02/28/2000 Completion Date 12/11/2001
Agent BERYLLIUM

Concentration 0

Calculated TWA 0

Exposure Limit 0

Standard

Time

Recmnd/Cone

Data Quality Comments






Department of Energy
Idaho Operations Office
1955 Fremont Avenue
Idaho Falls, ID 83415

March 25,2010

Vic Erickson
1295 Ada Ave.
Idaho Falls, ID
83402

SUBJECT: Freedom of Information Act Request (10-018) (OM-PA-1 0-013)
Dear Mr. Erickson:
This is in response to your FOIA request for:

* A copy of PLN-174 "Idaho National Engineering and Environmental Laboratory Site Beryllium
Contamination Sampling and Analysis Plan (Revision 1)

e Copies of ATR exposure assessment reports and associated sample data

* Response to DOE-ID request for Beryllium Exposure Assessment and Monitoring Data,
including sample locations and analytic reports

* Projected ATR shutdown schedule for 2010

* Documentation regarding the ATR Beryllium Reflector Change Out — 1972

We have concluded that the first four bulleted requests are fully releasable are provided to you as an
enclosure. With regard to the lasted bulleted item, we were unable to locate an ATR Be reflector block
size reduction request submitted to the ETR (Test Reactor Area) machine shop in 1972. The enclosed
Aerojet Nuclear Company General Work Authorization titled "ATR Beryllium Changeout" and the
associated interoffice correspondence does not constitute a work order/request; however it is the only
available relevant documentation. Under the records retention rules in effect at the time (1972), machine
shop work requests were retained for a maximum of only three years. Therefore, if such a work request
existed, it would have been destroyed in 1975.

You may appeal, pursuant to 391 F. Supp. 2d 115 (D.D.C. 2005), the adequacy of search by the
Department of Energy. The appeal must be made within 30 calendar days of receipt of a letter denying
any portion of the request. The appeal should be sent to the Director, Office of Hearings and Appeals,
HG-I, U.S. L'Enfant Plaza Building, U.S. Department of Energy, 1000 Independence Avenue, SW,
Washington, DC, 20585-1615.

The written appeal, including the envelope, must clearly indicate that a Freedom of Information Act
Appeal is being made. The appeal must contain all the elements required by 10 CFR 1004.8 to the extent
applicable. Judicial review will thereafter be available to you: (1) in the District of Columbia; (2) in the
district where you reside; (3) in the district where your principal place of business is located; or (4) in the
district where the DOE records are located.





[ appreciate the opportunity
correspondence, please contact me

Enclosures

at 208-526-5190.

Sincerely,
A /‘ / /
’ L%/ZZ j’ h
Claytdll Ogilvi
Freedom of Information Officer, DOE-ID
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT ALS
Report Date January 25, 2010
Roy Rubick Phone: (208) 533-4044
Battelle Energy Alliance/INL Fax: (208) 533-4901
P.O. Box 1625 ) ) )
Idaho Falls, ID 83415 E-mail: roy.rubick@inl.gov
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: 662-01 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956001 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 3.5 3.5 0.28
Beryllium <0.023 <0.023 0.023
Copper 1.5 1.5 0.26
Sample ID: 662-02 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956002 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 4.9 4.9 0.28
Beryllium <0.023 <0.023 0.023
Copper 1.0 1.0 0.26
Sample ID: 662-03 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956003 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 21 21 0.28
Beryllium 0.034 0.034 0.023
Copper 23 23 0.26
Sample ID: 662-04 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956004 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium <0.28 <0.28 0.28

Results Continued on Next Page
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: 662-04 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956004 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Beryllium <0.023 <0.023 0.023
Copper 0.28 0.28 0.26
Sample ID: 662-05 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956005 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 12 12 0.28
Beryllium <0.023 <0.023 0.023
Copper 10 10 0.26
Sample ID: 662-06 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956006 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 16 16 0.28
Beryllium 0.025 0.025 0.023
Copper 27 27 0.26
Sample ID: 662-07 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956007 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 6.3 6.3 0.28
Beryllium <0.023 <0.023 0.023
Copper 9.8 9.8 0.26

Mon, 01/25/10 1:31 PM
Page 2 of 13
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: 662-08 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956008 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 3.4 3.4 0.28
Beryllium <0.023 <0.023 0.023
Copper 3.2 3.2 0.26
Sample ID: 662-09 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956009 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 6.2 6.2 0.28
Beryllium <0.023 <0.023 0.023
Copper 8.4 8.4 0.26
Sample ID: 662-10 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956010 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 3.0 3.0 0.28
Beryllium <0.023 <0.023 0.023
Copper 2.8 2.8 0.26
Sample ID: 662-11 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956011 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 1.2 1.2 0.28
Beryllium <0.023 <0.023 0.023
Copper 1.2 1.2 0.26

Mon, 01/25/10 1:31 PM
Page 3 of 13
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT A L =
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: 662-12 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956012 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm?2 Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 0.89 0.89 0.28
Beryllium <0.023 <0.023 0.023
Copper 2.3 2.3 0.26
Sample ID: 662-13 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956013 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 5.4 5.4 0.28
Beryllium <0.023 <0.023 0.023
Copper 7.9 7.9 0.26
Sample ID: 662-14 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956014 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 5.3 5.3 0.28
Beryllium <0.023 <0.023 0.023
Copper 6.1 6.1 0.26
Sample ID: 662-15 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956015 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium <0.28 <0.28 0.28
Beryllium <0.023 <0.023 0.023
Copper <0.26 <0.26 0.26

Mon, 01/25/10 1:31 PM
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: 662-16 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956016 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 29 2.9 0.28
Beryllium <0.023 <0.023 0.023
Copper 6.7 6.7 0.26
Sample ID: 662-17 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956017 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 21 21 0.28
Beryllium 0.067 0.067 0.023
Copper 5.5 5.5 0.26
Sample ID: 662-18 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956018 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium <0.28 <0.28 0.28
Beryllium <0.023 <0.023 0.023
Copper <0.26 <0.26 0.26
Sample ID: 662-19 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956019 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 22 2.2 0.28
Beryllium <0.023 <0.023 0.023
Copper 20 2.0 0.26

Mon, 01/25/10 1:31 PM
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: 662-20 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956020 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 8.0 8.0 0.28
Beryllium <0.023 <0.023 0.023
Copper 13 13 0.26
Sample ID: 662-21 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956021 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium <0.28 <0.28 0.28
Beryllium <0.023 <0.023 0.023
Copper <0.26 <0.26 0.26
Sample ID: 662-22 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956022 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 14 14 0.28
Beryllium 0.039 0.039 0.023
Copper 6.0 6.0 0.26
Sample ID: 662-23 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956023 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 1 1 0.28
Beryllium 0.025 0.025 0.023
Copper 9.6 9.6 0.26

Mon, 01/25/10 1:31 PM
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: 662-24 Media: Wipe Collected: 1/13/2010
Lab ID: 1001956024 Sampling Location: INL, ATR-662 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 5.3 5.3 0.28
Beryllium <0.023 <0.023 0.023
Copper 4.4 4.4 0.26
Sample ID: ATR-01 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956025 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 5.1 51 0.28
Beryllium <0.023 <0.023 0.023
Copper 13 13 0.26
Sample ID: ATR-02 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956026 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 19 19 0.28
Beryllium 0.029 0.029 0.023
Copper 56 56 0.26
Sample ID: ATR-03 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956027 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 5.1 5.1 0.28
Beryllium <0.023 <0.023 0.023
Copper 15 15 0.26

Mon, 01/25/10 1:31 PM
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: ATR-04 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956028 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 75 75 0.28
Beryllium <0.023 <0.023 0.023
Copper 6.6 6.6 0.26
Sample ID: ATR-05 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956029 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 12 12 0.28
Beryllium <0.023 <0.023 0.023
Copper 51 51 0.26
Sample ID: ATR-06 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956030 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 1.9 1.9 0.28
Beryllium <0.023 <0.023 0.023
Copper 5.8 5.8 0.26
Sample ID: ATR-07 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956031 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 18 18 0.28
Beryllium <0.023 <0.023 0.023
Copper 36 36 0.26
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: ATR-08 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956032 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 1.2 1.2 0.28
Beryllium <0.023 <0.023 0.023
Copper 2.4 24 0.26
Sample ID: ATR-09 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956033 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 0.83 0.83 0.28
Beryllium <0.023 <0.023 0.023
Copper 28 28 0.26
Sample ID: ATR-10 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956034 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 0.76 0.76 0.28
Beryllium <0.023 <0.023 0.023
Copper 0.61 0.61 0.26
Sample ID: ATR-11 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956035 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 1 1 0.28
Beryllium 0.028 0.028 0.023
Copper 31 31 0.26
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: ATR-12 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956036 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 0.89 0.89 0.28
Beryllium <0.023 <0.023 0.023
Copper 4.0 4.0 0.26
Sample ID: ATR-13 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956037 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 5.1 5.1 0.28
Beryllium <0.023 <0.023 0.023
Copper 8.2 8.2 0.26
Sample ID: ATR-14 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956038 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 0.71 0.71 0.28
Beryllium <0.023 <0.023 0.023
Copper 25 25 0.26
Sample ID: ATR-15 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956039 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 6.9 6.9 0.28
Beryllium <0.023 <0.023 0.023
Copper 2.7 2.7 0.26

Mon, 01/25/10 1:31 PM
Page 10 of 13

ALS USA, Corp.
Patof i ALS Laboratorq Gr oup
A Camohell Brothers | imited Comnany

IHREP-V9.8






ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: ATR-16 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956040 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 5.2 5.2 0.28
Beryllium <0.023 <0.023 0.023
Copper 5.7 5.7 0.26
Sample ID: ATR-17 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956041 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium <0.28 <0.28 0.28
Beryllium <0.023 <0.023 0.023
Copper <0.26 <0.26 0.26
Sample ID: ATR-18 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956042 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium <0.28 <0.28 0.28
Beryllium <0.023 <0.023 0.023
Copper <0.26 <0.26 0.26
Sample ID: ATR-19 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956043 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 4.6 4.6 0.28
Beryllium <0.023 <0.023 0.023
Copper 4.1 41 0.26
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT

ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: ATR-20 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956044 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 9.0 9.0 0.28
Beryllium <0.023 <0.023 0.023
Copper 6.8 6.8 0.26
Sample ID: ATR-21 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956045 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 6.4 6.4 0.28
Beryllium <0.023 <0.023 0.023
Copper 4.7 4.7 0.26
Sample ID: ATR-22 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956046 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 2.0 2.0 0.28
Beryllium <0.023 <0.023 0.023
Copper 1.7 1.7 0.26
Sample ID: ATR-23 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956047 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 1.9 1.9 0.28
Beryllium <0.023 <0.023 0.023
Copper 2.0 2.0 0.26
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES ANALYTICAL REPORT ALS
Client Project ID: Battelle Energy 011910
Purchase Order: 89267 (100911 DIS)
Workorder: 1001956
Project Manager Paul Pope
Analytical Results
Sample ID: ATR-24 Media: Wipe Collected: 1/14/2010
Lab ID: 1001956048 Sampling Location: INL, ATR-670 Received: 1/19/2010
Method: NIOSH 7300 Mod. Sampling Parameter: Area 100 cm? Prepared: 1/21/2010
Analyzed: 1/22/2010
Analyte ug/sample ug/100cm? RL (ug/sample)
Barium 3.6 3.6 0.28
Beryllium <0.023 <0.023 0.023
Copper 2.3 2.3 0.26
Report Authorization

Method: NIOSH 7300 Mod.

Peter P. Steen Penny A. Foote
Analyst Peer Review

Laboratory Contact Information

Phone: (801) 266-7700 ALS Laboratory Group (formerly DataChem Laboratories, Inc.)
Email: lab@datachem.com 960 W Levoy Drive
Web: www.datachem.com Salt Lake City, Utah 84123

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS Laboratory Group.

ALS Laboratory Group is accredited by AIHA for specific fields of testing as documented in its current scope of accreditation
(ID#101574) which is available on request by contacting your project manager or view on the internet at http://www.aiha.org. The
quality systems implemented in the laboratory apply to all methods performed by ALS Laboratory Group regardless of this current

scope of accreditation which does not include performance based methods, modified methods, and methods applied to matrices
not listed in the methods.

ALS DataChem provides professional analytical services for all samples submitted. ALS Laboratory Group is not in a position to
interpret the data and assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

Definitions

LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.

ND = Not Detected, Testing result not detected above the LOD or LOQ.

** No result could be reported, see sample comments for details.

< This testing result is less than the numerical value.

() This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.

ALS USA, Corp.
Mon, 01/25/10 1:31 PM Ptofie ALS Laboratory Group
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ldaho Nafional Laboratory

February 8, 2010 CCN 219898

Mr. Raymond Furstenau
Contracting Officer’s Representative
U.S. Department of Energy

Idaho Operations Office (DOE-ID)
1955 Fremont Avenue

Idaho Falls, ID 83415-1203

SUBJECT:  Contract No. DE-AC07-05ID14517 - Response to DOE-ID Request for Beryllium
Exposure Assessimentand Monitoring Data

Reference:  Request for Beryllium Exposure Assessment and Monitoring Data
(OS-QSD-09-082).

Dear Mr. Furstenau:

In response to the referenced DOE-ID request, the BEA Industrial Hygiene Organization has
performed a historical review of exposure assessment records and has compiled in the attached
report associated personal, area and surface smear results for beryllium within the Advanced Test
Reactor (TRA-670) and the Storage & Receiving Machine Shop (TRA-662).

Additional characterization of potential beryllium contamination at these locations was needed to
more fully address the potential for unrecognized airborne exposure to beryllium by current
workers. Surface contamination and airborne sampling was subsequently performed on January
13-14,2010. Data collected during this recent study are also included within the attached report
along with BEA’s overall evaluation and conclusions.

If you have any questions regarding the compiled data and overall evaluation and conclusions
feel free to contact Troy Bodily, BEA Industrial Hygiene Program Lead, at 526-7964 or email
Troy.Bodilv@INL.gov.

Sincerely,
/ 7
AL ey
‘a Kbt S0 [ TV

Kcmn M. Downer, Director
Environmental, Safety and Health

TWB:CW

Attachment

ce: J. Alvarez, INL, MS 3695 D. P. Johnson, INL, MS, 7117
R. R. Chase, [.\JL, MS 6146 A. 1. Kraupp, DOE- ID, MS 1226
A. Clark, INL, MS 3695 S. M. Olson, DOE-ID, MS 1240
R. L. Dickson, DOE-ID. MS 1216 L. A. Sehlke, INL, MS 3200
J. J. Grossenbacher, INL, MS 3695

P.O.Box 1625 + 2525 North Fremont Ave. « Idaho Falls, Idaho 83415 « 208-526-0111 e www.inl.gov
Battelle Energy Alliance, LLC






Mr. Raymond Furstenau
February 8, 2010

CCN 219898

Page 2

bee: C. S. Mascarefias, MS 3402
K. M. Downer Letter File (KMD-06-10)
INL Correspondence Control, MS 3108

Uniform File Code: 5100

Retention Schedule: Retain in DRSC/SFL until no longer needed for reference, then transfer to
Record Storage.

NOTE: Original disposition authority, retention schedule, and Uniform Filing Code applied by the sender may not
be appropriate for all recipients. Make adjustments as needed.





Summary Report:
Beryllium Exposure Characterization,
TRA-670 and TRA-662.

Prepared by:
BEA Industrial Hygiene Program Office
February 1, 2010

The following report is provided in response to DOE-ID correspondence OS-QSD-09-082 transmitted
on January 4, 2010 from Raymond Furstenau, DOE Contracting Officer Representative, to

Carol Mascareiias, Director of Occupational Safety and Health, Battelle Energy Alliance. This
correspondence requested that BEA provide DOE-ID with recent exposure assessment and associated
personal, area, and surface smear results for beryllium at the Advanced Test Reactor, TRA-670, and
the TRA Machine Shop, believed to be TRA-662. Additionally, the correspondence requests BEA’s
overall evaluation and conclusions regarding the potential for current airborne exposures to beryllium
in these work places. This request was explained to be in response to allegations from a former Idaho
National Laboratory (INL) Site worker suggesting the possibility of unrecognized airborne exposures
of beryllium to current workers at these locations.

TRA-670 Process Description and Exposure Potentials

The Advanced Test Reactor, housed within TRA-670, contains beryllium reflector shields (and outer
shim control cylinders) configured as part of the reactor core and used as neutron moderators.
Beryllium reflector shields are received at the INL fully machined and ready for installation.
Replacement of these shields during core internal change-out (CIC) evolutions occur remotely
without direct contact or disturbance by employees, other than the initial unpackaging and rigging to
the overhead crane. Irradiated reflector shields removed during CIC undergo a free air transfer for
long term storage within the underwater storage canal. The free air transfer from the core to the

storage canal occurs within minutes and reflector shields remain wet during the entire transfer. The
water surrounding the reactor core and underwater storage canal, not only provides radiation
shielding and cooling to the reactor core, but also provides containment to the free release of
beryllium particles to the air.

In addition to CIC evolutions, irradiated reflector shields have undergone miscellaneous activities in
past years to support such processes as the retrieval of samples for analysis. All of these activities
have been performed underwater in the fuel storage canal. Industrial Hygiene evaluations of
activities associated with the CIC of beryllium reflector shields and these miscellaneous activities
have determined exposure potentials to be extremely low due to the underwater locations providing
containment to the potential release of free beryllium particles. Handling tools that come in contact





with these irradiated shields, and then removed from the water, are also surveyed by Radiological
Control Technicians to identify and control any potential release of any radioactive contamination.

It should be noted that newly manufactured beryllium shields provided during CIC evolutions are
classified as a “Beryllium article” by definition of 10 CFR 850 “Chronic Beryllium Disease
Prevention Program” and are therefore exempt from the requirements of the beryllium standard (10
CFR 850.2 and 3). This exemption is based on an understanding that the reflector shields are
manufactured outside the INL to a specific shape and design, and end use by the INL is not
anticipated to release beryllium or otherwise result in exposure to airborne concentrations of
beryllium under normal conditions of use.

TRA-662 Process Description and Exposure Potentials

TRA-662 was originally designed as a receiving and storage building in 1961. It now serves as the
“ATR Sponsors Warehouse” dedicated to ATR parts and supplies storage and receiving and large
component machine shop. Interviews with management and employees (1 maintenance staff, 1
retired ATR Complex operator, 1 ATR operations engineer, 1shop foreman, and 2 machinists),
familiar with past activities within this building, all confirm that beryllium was never machined
within this facility. Historical machining of beryllium, if in fact any occurred, would have occurred
within TRA-635, a building previously characterized for beryllium contamination as outlined in INL
Report, RPT-107, INEEL Site Legacy Beryllium Contamination Survey Results” completed in 2004,

During the operation of the Engineering Test Reactor (ETR) it is likely that beryllium reflector
shields used for the internal core were stored within this facility prior to core internal change-outs.
These reflector shields were transported and stored within enclosed wooden crates and, consistent
with current practices, are believed to have been sealed with plastic wrapping. The storage of these
shields in this configuration would not be expected to generate any plausible release of airborne
beryllium particulate.

Industrial Hygiene Exposure Assessment and Beryllium Characterization Activities

Industrial Hygiene reviews and evaluations of beryllium associated activities within TRA-670 and
TRA-662 have previously determined that established containment processes and control measures
used during these activities would eliminate or control beryllium exposure potentials to levels well
below established limits. As a result, these formal exposure assessment processes have required a
limited number of industrial hygiene sampling events over the past years. Table 1 summarizes the
sampling data that has been collected and is retrievable through the Industrial Hygiene Hazard
Assessment and Sampling System (HASS) database and pre-HASS database. In all cases sampling
results found beryllium levels to be below regulatory limits; 2.0 ug/m’ Permissible Exposure Limit
(PEL) for airbore exposures, 0.2 ug/m’ Action Limit for airborne exposures, and 0.2 ug/100cm” limit
for surface contamination (release criteria of equipment to the general public).






Table 1

Historical Sampling Data

. . SAMPLE MEASURED s
CATIO! ACTIVITY TEN e DATE
LOCATION ACTIVITY AGENT IYPE RESULTS D
Hydraulic chisel used to
remove sample of Be <0.02 ug/m’ 2/22/2000
TRA-670 reflector block stored in Be Eersoml (below detectable | =~ 201
ATR canal limits)
Hydraulic chisel used to .
oy remove sample of Be . o <0.02 ug/m’ 2/22/2000
Lt reflector block stored in Be Bewsosial (below detectable e
ATR canal limits)
Hydraulic chisel used to
remove sample of Be : <0.02 ug/m’ T —
-67( erSOn: 2/28/2000
TRA670 reflector block stored in Be R (below detectable ;
ATR canal limits)
—_— Dismantling of ATR N <0.10 ug/100em® | -,
67 & o e e 5 /'2( 7
TRA-670 Crane Be Wipe (below detectable 200
limits)
. Be Blocks in ATR canal <.11 ug/m’ ma
RA-67( e /19/2004
Lot repositioned/moved te S (below detectable S
limits)
: Shipping boxes containing Surface e 2 AT
] - - . : {035 ug/ o /14/1986
VRa-a70 Beryllium parts for ATR. S5 “vacuuming” 055 ugftom HI14/1986
. Shipping boxes containing Surface 2 ,
A-67( ‘ : > . ; g/100¢ 4/14/1986
[RA-670 Beryllium parts for ATR. e “vacuuming” ey 100@1:1’; Atlaeld
Underwater arc-saw Area <0.02 ug/m’
TRA-670 cutting operation on Be (wni 123 1 (below detectable | 1/26/1982
beryllium in ATR canal SRS limits)
Underwater arc-saw Kol <0.02 ug/m’
TRA-670 cutting operation on Be (below detectable | 1/26/1982

beryllium in ATR canal

(sample 2)

limits)

In response to the allegation of possible unrecognized exposure of workers to beryllium at these two
locations, BEA performed additional sampling and characterization to ensure employee health and
safety. On January 13" and 14", 2010, the BEA Industrial Hygiene organization collected additional
surface wipe (smear) and airborne contamination samples within building TRA-670 and TRA-662.

Surface contamination samples were collected in accordance with BEA sampling and analysis plan
PLN-1747 “INL Site Beryllium Contamination Sampling and Analysis Plan”. This plan establishes
sample collection methods and analysis required to identify and characterize beryllium contamination

levels within buildings where beryllium or beryllium-containing compounds where historically






handled, used, or stored. Non-random biased sampling was conducted in order to sample areas with
the highest likelihood of contamination such as un-cleaned horizontal surfaces on cabinets, electrical

panels, and air duct grills. These sample collection and analysis methods were also used to develop
RPT-107.

Table 2 summarizes the data collected on January 13 and 14™, 2010. This data also found surface
contamination and airborne levels of beryllium to be below regulatory limits. Forty four surface wipe
samples and four airborne samples were collected during this assessment. Thirty seven of the forty
four wipe samples found no detectable levels of beryllium, when analyzed against a detection limit of
0.023 ug. The remaining seven samples detected beryllium at levels well below the established
surface contamination limit of .2ug/100cm’. The seven samples with trace detectable levels of
beryllium are believed to be from naturally occurring levels of beryllium found in INL soil. This
conclusion is supported by elevated levels of barium and copper detected at these same sample sites
which provide source markers for comparison against naturally occurring ratios of these metals within
INL soil (ref. RPT-107, PLN-1747).

Table 2
Sampling Data Collected January 2010

SAMPLE MEASURED
LOCATION ACTIVITY AGENT TYPE RESULTS DATE
TRA-662, Sampling of building
Eyeglass holder, surfaces for Be Be Wipe <0.023 ug/100em® | 1/13/2010
top Contamination.
A-662
. TR{X 66?f ‘ Sampling of building
Electrical Box pHng © . 2 12
(Sioul Best roli,- surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
ﬁp dc:()r) Contamination.
TRA-662, Blue Sampling ot building
air hose reel, surfaces for Be Be Wipe 0.034 ug/100cm’ 1/13/2010
South Wall Contamination.
Sampling of building
A-662, ¢ c w " . 2 ‘
T}i}-gﬁ;f cii?h surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
i o Contamination.
| o o Sampling of building
IRA-662 B < i i, ' ‘ 5 -
?{: Ig?n . Ii;).}.}[c}f surfaces for Be Be Wipe <0.023 ug/100cm” | 1/13/2010
i Contamination.
TRA-662, Back Sampling of building .
of Shear - SHR- surfaces for Be Be Wipe 0.025 ug/100cm’ 1/13/2010 |
MA-151 Contamination.
. , i Sampling of building
TRA-662, F1 o g o 2
;{ f;a?(:g éz?r surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
ylarge she Contamination.
TRA-662, Top of Sampling of building - S M
HEAR 1ERE surfices For Be Be Wipe <0.023 ug/100cm 1/13/2010






SAMPLE

MEASURED

SE corner

Contamination.

LOCATION ACTIVITY AGENT TYPE RESULTS DATE
(Box by Phone) Contamination.
y ‘ Sampling of building
-662 : < 2 p— .
T.RA 662, surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
Horizontal lathe L
Contamination.
Behx;f‘;&ﬁ;‘qmi Sampling of building , i
‘ s surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
outer wall on T
Contamination.
floor
TRA-662, Floor Sampling of building i
between beam surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
and floor Contamination.
TRA-662, Large Sampling of building _ . »
milling machine surfaces for Be Be Wipe <0.023 ug/100cm” | 1/13/2010
on west end Contamination.
TRA-662, Floor Sampling of building ,
by fence and fire surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
extinguisher Contamination.
TRA-662, Sampling of building
Counter weights surfaces for Be Be Wipe <0.023 ug/100cm® | 1/13/2010
for sliding door Contamination.
Sampling of building | 4
TRA-662, Floor surfaces for Be Be Wipe <0.023 ug/100cm” 1/13/2010
Contamination. :
TRA-662, Sampling of building R
Electrical Box by surfaces for Be Be Wipe 0.067 ug/100cm™ 1/13/2010
rollup door Contamination.
Sampling of building
- 7 b= .
IRAML 962, Old surfaces for Be Be Wipe <0.023 ug/100cm® | 1/13/2010
shelf in bathroom ‘ L =
Contamination.
TRA-662, Sampling of building ,
Ducting grill in surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/13/2010
resin storage Contamination.
- N Sampling of building
'R A-667 2 2 4 g
U662, Lopiof surfaces for Be Be Wipe <0.023 ug/100cm’® | 1/13/2010
electrical panel . .
‘ Contamination.
o Sampling of building
A-662, QO o e A > "
TRA-662, Iji(mr surfaces for Be Be Wipe 0.039 ug/100em” 1/13/2010
by steam lines S
Contamination.
; Sampling of building
| -662 . g & ) ‘
TRA 66?’“ iLopaf surfaces for Be Be Wipe 0.025 ug/100cm” 171372010
transformer o
Contamination.
* . - Sampling of building
TRA-662, Top of = . ) ) A
‘R‘A ).ﬁ 16p of surfaces for Be Be Wipe <0.023 ug/100cm” 1/13/2010
electrical panel Contamination )
TRA-670, Top of Sampling of building
fire riser flange surfaces for Be "~ Be Wipe <0.023 ug/100em® | 1/14/2010






SAMPLE MEASURED
LOCATION ACTIVITY AGENT TYPE RESULTS DATE
TRA-670. Topof | Sampling of building |
Electrical Box by surfaces for Be Be Wipe 0.029 ug/100cm” 1/14/2010
elevator 3 Contamination.
TRA-670, Top of Sampling of building ) o
beam by south surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
tool storage area Contamination.
TRA-670, Top of Sampling of building , o
drain pipe (roof) surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
SW corner Contamination.
TRA-670, Leak Sampling of building X
rate control box, surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
West wall Contamination.
TRAEG’]O’;{E Sampling of building ,
o e surfaces for Be Be Wipe <0.023 ug/100em® | 1/14/2010
overhead ladder - il
) Contamination.
to crane
TRA-670, Top of | Sampling of building ’
Ram analog read surfaces for Be Be Wipe <0.023 ug/100cm” | 1/14/2010 |
out Contamination.
TRA-670, Top of Sampling of building ,
electrical junction surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
box below phone Contamination.
TRA-670, Flat Sampling of building .,
surface above surfaces for Be Be Wipe <0.023 ug/100cm” | 1/14/2010
blue air hose reel Contamination.
‘ _ Sampling of building N
TRA-670, East surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
parapet wall top L
Contamination.
II;?-‘GR’]?; %itgder Sampling of building .
P surfaces for Be Be Wipe 0.028 ug/100cm” | 1/14/2010
east rollup door § e
: Contamination.
(top)
- Sampling of building .
LRS840, Topof surfaces for Be Be Wipe | <0.023 ug/100cm® | 1/14/2010
roll up window \ L
Contamination.
TRA-670, Sampling of building .,
Diagonal support surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
beam Contamination.
- ; Sampling of building
LR A=670, Hloox surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
by canal N . =
Contamination.
TRA- West : . .
\x{aliil!qc?;g‘lrgfu‘;' Sampling of building
S by i surfaces for Be Be Wipe <0.023 ug/100cm’ | 1/14/2010
West rollup door n L =
G 5 o Contamination.
drainpipe
TRA-670, Sampling of building Be Wipe <0.023 ug/100em® | 1/14/2010
Horizontal beam surfaces for Be






LOCATION

SAMPLE

MEASURED

storage

ACTIVITY AGENT TYPE RESULTS DATE
south wall under Contamination.
stairs
‘[ R‘?:’fgf i.‘m o Sampling of building .
o'¢ radiation surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010
monitor, near top i
e Contamination.
of stairs
: : Sampling of building
| TRA’()?O? HVAC surfaces for Be Be Wipe <0.023 ug/100cm” 1/14/2010
ducting ) L
b Contamination.

;?t:gm] Sampling of building |
e surfaces for Be Be Wipe <0.023 ug/100em’® | 1/14/2010
Junstion’hox; Contamination

West wall S ’

TRA-670, Sampling of building .

Diagonal beam, surfaces for Be Be Wipe <0.023 ug/100cm” 1/14/2010

West wall Contamination.

TRA-670, Sampling of building X

Electrical control surfaces for Be Be Wipe <0.023 ug/100cm” | 1/14/2010
cabinet, East wall Contamination.

TRA-670, Sampling of building , ‘

Diagonal beam, surfaces for Be Be Wipe <0.023 ug/100cm™ | 1/14/2010

East wall Contamination.

TRA-662, Center Sampline buildine air for .
of building, on | “¥MPINE buticng air for Be Area <0.050 ug/m’ 1/13/2010
) 5 presence of Be.
storage rack
TRA-662, SW

corner of
buﬂémg, on Sampling building air for Be Aves <0.048 ug/m’ 1/13/2010
machine shop presence of Be. =
side, on work

bench
Hita-6il0, South Sampling building air for
side of reactor Sampiing burlding air 10 Be Area <0.038 ug/m’ 1/14/2010
top presence of Be.
TRA-670, South
side of canql, Sampling building air for Be Reen <0.036 ug/m’ 1/14/2010
above beryllium presence of Be. =

Evaluation and Conclusions

It is the conclusion of the BEA Industrial Hygiene organization that workers performing activities
within TRA-670 and TRA-662 are not being exposed to “unrecognized” airborne beryllium alleged to

be the result of historic and on-going operations associated with the use of beryllium in the ATR
reflector shields. These allegations could not be substantiated through comprehensive industrial

hygiene sampling activities. In all cases, sampling results conducted using personal, area, and surface






wipe methods found levels of beryllium to be well below regulatory limits. Comprehensive industrial
hygiene exposure assessments, evaluating beryllium handling and control practices within these
locations, were also unable to identify likely beryllium exposure potentials.

While BEA’s review could not substantiate these claims, BEA welcomes any additional information
that may provide further insight into to these allegations. BEA remains vigilant in its desire to
identify potential beryllium contamination resulting from legacy operations and is committed to
ensuring INL employees are provided with a workplace free of uncontrolled eprsures to berylhum
or other recognized hazards.
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Nerojet Nuclear Company

Interoffice Correspondence

April 3, 1972

D. R. Mousseau

MIR 625

RIQUBST POR ENGINEERING SERVICES - ATR BERYLLIUM REFLECTOR - JHC~-63-72

This letter is to document ATR Operations verbal request for !nsineering
services related to the ATR Beryllium Cracking problem.

Please provide the following Engineering services:

1. Beryllium Cracking Task Force Support

Ce

f.

Perform tolerance studies to determine possible movements of
broken reflector pieces and resultant displacement of core
components,

Determine effects on ATR control rods dus to possible movements
datermined in la,

Perform stress cﬁlculationsvon core components due to shifting
of reactor internals,

Perfotm thermal and hydraulic analyses as required.

Provide Engineering services as required in designing inspection
and measuring tools,

Provide Engineering services as required in designing monitoring
devices and "fixes" as determined by the task foxce,

Provide fuel inspection and photographic services as needed.

2. DBeryllium ict}gctor<§10ck Procurement

b

Ce

Provide cost estimates and time schedules for replacement of
beryllium reflector as presently designed,

Assist in preparation of operating committee request,

Provide Engineering services as required for procurement of
replacement reflector on an expedited basis,





s - pa L AR e em————— e

3.

cc:

D. R. »ousseau
JHC-63-72
Page 2

Bcgzlltum Reflector Design Studies

C.

J. D,
GI H.

'An Lo

E. H.
B. A.

Determine if minor design changes can be made to present
beryllium reflector design to improve reflector lifetime.
This effort must be closely coordinated with the beryllium

reflector procurement to minimize impact on delivery
schedules.

Initiate design studies for reflector block redesign to
improve reflector block service life on future replacements.

Determine what modifications are required to utilize the
ATRC Beryllium reflector in the ATR.

}J/ Clot

J. H. Clark

Ford
Godfrey
Kologl
Smith
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Nerojet Nuclear Company

Interoffice Correspondence

April 24, 1972

D. R. Mousseau
MIR 625

ATR HANDLING TOOLS AND EQUIPMENT REQUIRED FOR BERYLLIUM REFLECTOR CHANGEOUT
JHC-78-72 '

The following handling tools and equipment have been identified as needed
by ATR Operations to accomplish the beryllium reflector removal and
installation. Please proceed with the design and fabrication of these
tools and equipment on an expedited basis to provide adequate lead time
for checkout and training of ATR Operations personnel prior to the actual
use of the tools and equipment. '

This work must be completed by August 1, 1972,

1. @ear box support beam handling sling 3 needed
Dwg. No, ATR-1075-MIR-670-MS~-133

2. Beryllium reflector retainer clip 6 needed
~ Dwg. No, ATR-E-~1291

3. oOuter flux trap baffle handling tool 3 needed
Dwg. No. ATR-E-1348 .

4, Storage rack (new item) which will hold 16 ocuter shim cylinders once
they are discharged to the canal. '

5, Beryllium block removal tools (new items) which will provide for a
lifting latch below both cylinder holes, one small "I" hole, and the npH
hole of each cylinder block. This will require two tools - one for a
right hand beryllium block and one for a left hand block. The tools
should be made using our present beryllium block removal tool which
provides for only one lifting latch (Dwg. No. ATR-E~1359) as an example.
Engineering can check with K, B, Anselmi to get started,

6. Positive latch on pole hoist. Contact D. M. Sherick.
7. Cask - Engineering is aware of this and have started preliminaries.

8. Rail and Cradle Mechanism - Preliminaries started - check with
L. M. Beasley,





10.

11.

12,

13.

14,

15.

16.

17.

18.

D. R. Mousseau

JHC-78-~72
Page 2

Beryllium Alignment Pin (new) will be used as an insertion guide for the
It will be patterned after our present alignment

new beryllium blocks.
cups--Drawing No. ATR-1075-MIR-670-M~167,

L. M. Beasley on this before starting.

Engineering must check with

Buckets for beryllium alignment cups - L. M. Beasley must again be
contacted before work can begin.

6 additional coupling shaft removal tools (puppy dogs).

Discharge can for the gear box support beams in order to discharge the

beams through the drop tube,

There will be a handling problem, so
Engineering should check with K. B, Anselmi before design is started.

We will need 16 dummy elements for the beryllium insertion and we now

only have 8 with reinforced lifting bails,
8 bails reinforced,

We will need an additional

Also a full 40 element core of dummy elements will
be required for system cleanup after the beryllium change.

4 cable mechanism which will attach to the FE track on the under side
of the top head - to be used for a tie—point for the outer flux trap
baffle. Engineering must check with K. B. Anselmi.

The lighted mirror tool will have to be extended to reach the flow
distribution tank for cleanup work.

You will be receiving a third tool 1list by April 27th concerned with
canal equipment necessary for handling the old reflector.

A bucket assemblies each with four compartments for storing connecting
shafts and mounting bolts during support beam discharges,
can check with K. B. Anselmi, .

Engineering c

Broken beryllium discharge bucket - check with L. M. Beasley.

N-1l6 tube bottom head penetration plugging tool.

Additional tools and equipment will be identified as they become known.

88

ce:

L. M, Beasley
L. F. Burdge
J. H. Clark
K. S. Dawson
J. D, Ford

{

A. L.
D. M.
E. H.
B. A.
File

9_4/@.1/ |

J. H. Clark

Kologi
Sherick
Smith
Thomas
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Nerojet Nuclear Company

Interoffice Correspondence

May 3, 1972

D. R. Mousseau
MIR 625

ATR HANDLING TOOLS AND EQUIPMENT REQUIRED FOR BERYLLIUM REFLECTOR CHANGEOUT
JHC-83-72

The following is a list of additional handling tools that have been identified
as needed for the ATR beryllium reflector removal and installation. Please
add these to the list transmitted in JHC-78-72 dated April 24, 1972,

1. Two discharge buckets which will hold an Quter Shim Control Cylinder.

2. Handling tool for a safety rod guide tube - Engineering can check with
K. B. Anselmi.

3. 25' - 3/8" wire rope with a positive latching hook on one end.

4, 3/8" allen wrench on a tool handle - Engineering can check with
K. B. Anselmi,

5. Storage cans or rack for old reflector blocks in the canal. Engineering
can check with Ron Rolfe on this item.

6. Helicoil tools on handles - Engineering can check with K. B. Anselmi
a, Finishing tap - #18187-14
b. Insert tool - # 7/8" - 9 NC
c. Extracting tool - #1227-16

7. Vacuum cleaner pump and associated hoses and fittings. Engineering can
check with L. M. Beasley for this. .

8. Universal tool handle with sliding hammer - Engiixeering can check with
K. B. Anselmi. .

9. Various headsv(h types) for the universal tool handle., Again, Engineering
. must check with K. B. Anselmi.





D. R. Mousseau
JHC-83-72
Page 2

10. Two block-and-tackles - check with K. B. Anselmi.

11. A Beryllium cutting tool that will index in a drum position and cut

the thin webs.

DMS:ss

cc: K. B,
‘L. M.
L. F.
J. H.
K. S.
J. D,

D. M.
E. H.
B. A.
File

Anselmi
Beasley

Burdge
Clark
Dawson
Ford
Kologi
Sherick
Smith
Thomas

Check with L. M, Beasley.

e
J. H, Clark ?‘/
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. H, Clark
br
. ce: K, B, Anselmi K. S, Dawson E, H, Smith
L. M, Beasley _ J. D, Ford B, A. Thomas
L. F. Burdge A, L, Kologi File
J., H, Clark D, M, Sherick '

210210 .'
ncrqjct nucleor Company

Interoffice Correspondence May 15, 1972

D, R, Mousseau
MIR 625

ATR HANDLING TOOLS AND EQUIPMENT REQUIRED FOR BERYLLIUM REFLECTOR CHANGEOUT - JHC~88-72

The following is a 1ist of additional handling tools that have been identified as = -

needed for the ATR beryllfum reflector removal and inspection. Please add these to

the 1list transmitted in JHC-78-72 and JHC-83-72,

1. 13-1/2 foot drop tube insert,

2. Two lifting cables with positive latch books = Enginming ‘is already aware of
these two items, '

3. Staking tools twelve feet long.

4, Beryllium block transport bucket. Contact 1, M Beasley,

5. Spare backup tools for the following existing tools:

a. Flux wire handling tool MS=-148.
b. "I" basket handling tool with two size heads E-1386.
c. Alignment cup handling tool E-1356,

6. Heavy duty wrench tool with heavy duty six point 9/16" socket,
7. 1/2" drill with power unit and rigging. Contact L, M, Bculqy.

8. Modify existing beryllium block handling tool E~1359 so it can be latched to thc
cradle mechanism. Contact L, M, Beasley.

9. Turn buckle tie-down for the back end of the pole hoi@t.- Contact K. B, ’Anael.id.
10. A grating to cover the deep section of the experimental canal, This ahoixld be

made So sections can be removed for specific experinnt work &nd lhould be st:rong
enough to support canal equipment.






R

cc:

.De R. Mousseau
MIR 625

Pleau procuu a second 1nunk vorking phufm.n -
as part of the other cquip-nt requnnznd 1n ch
JHC 88"72.

Js
A,
E.
Be.

Nerojet nuclcqr Compnng

Interoffice Correspondence

Yay 24, 1972

D, ¥¢
L. K
H. Sﬂiﬁh .
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1. INTRODUCTION

On October 23, 2003, the Bechtel BWXT Idaho, LLC (BBWI) Industrial Hygiene Program
received an informal request for information from United States Department of Energy Headquarters
(DOE-HQ) regarding the implementation of the Idaho National Engineering and Environmental
Laboratory (INEEL) beryllium program and response to recent lessons learned from the Nevada Test Site

(NTS).

The DOE-HQ request for information references the lessons learned identified by the National
Nuclear Security Administration’s (NNSA) Final Report of the Investigation of Beryllium Exposure
Cases Discovered at the North Las Vegas Facility. This report, released in August 2003, is a
comprehensive investigation of the beryllium concerns at the North Las Vegas Facility arising from the
diagnosis of an employee with chronic beryllium disease and other employees with confirmed beryllium
sensitization.

Lessons learned from the NNSA investigation at NTS demonstrated that United States Department
of Energy (DOE) sites need to identify and characterize historical site/facilities/areas where beryllium or
beryllium-containing products were known to have been handled, used, or stored. These locations need to
be characterized to evaluate the presence of releasable beryllium contamination and identify measures
needed to prevent or minimize the spread of contamination from these areas.

1.1 Background

At the INEEL, beryllium has been associated with research and development processes or
beryllium articles that have been used as a moderator or reflector in the operation of nuclear test reactors.
While these activities fall outside the scope of 10 Code of Federal Regulations (CFR) 850, measures have
been implemented to eliminate or control the potential risk of exposure to employees for current
activities. Activities considered within the scope of 10 CFR 850 are managed through company
Management Control Procedure (MCP)-50, “Chronic Beryllium Disease and Prevention.”

Lessons learned from the NNSA investigation at NTS recognized the need for DOE to provide
additional guidance on the implementation of 10 CFR 850 in order to ensure legacy hazards are identified
and evaluated for residual risk to employees. The Judgment of Needs states; “DOE needs to review
10 CFR 850 against the lessons learned from this investigation, especially focusing on (1) the narrow
Sfocus of the rule’s application; (2) the lack of requirements for beryllium contamination limits in
uncontrolled areas; and (3) the lack of requirements for monitoring the spread of contamination into
uncontrolled areas adjacent to or accessible from beryllium-controlled areas.”

The BBWI Industrial Hygiene Program has reviewed and concluded that the lessons learned
identified within the NNSA summary report establish two primary expectations of the program that have
not been fully evaluated at the INEEL. The two programs expectations and status are:

. Identify all past locations and operation where beryllium or beryllium-containing compounds were
used—completed during the second quarter of Fiscal Year 2004.

. Perform surface sampling of potential beryllium contamination locations—established by this plan.
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1.2 Objective and Scope

The objective of this sampling and analysis plan is to provide the method for the sample collection
and analysis required to identify and characterize beryllium contamination levels in buildings where
beryllium or beryllium-containing compounds were historically handled, used, or stored. Appendix A
lists historical beryllium-related activities at locations identified for characterization. The potential for
beryllium contamination is believed to depend upon the following:
. Specific type and form of beryllium materials used
. Quantity of beryllium handled at the location
. Specific type of beryllium work performed
. Frequency and duration of handling
. Control methods followed
. Housekeeping and decontamination procedures followed.

The results of sampling and analysis efforts to characterize beryllium contamination levels will be
-compiled and entered into the Industrial Hygiene Hazard Assessment and Sampling System (HASS)

electronic database. A management plan, based upon the results of initial characterization, will also be
developed to address worker safety and health issues if determined to be necessary.
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2. DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) define:
. Specific sample media required
. Locations for obtaining samples
L Number of samples required v
. Type of analysis required.
DQOs consist of seven iterative steps that yield a set of principal study questions and decision statements
that must be answered to address a primary problem statement. The seven steps comprising the DQO
process include:

1. State the problem

2. Identify the decision

3. Identify the inputs

4, Define the study boundaries

5. Develop decision rules

6. Specify limits on the decision

7. Optimize design for collecting data.

2.1 Problem Statement

Past locations where beryllium or beryllium-containing products were used at the INEEL need to
be characterized to evaluate the presence of releasable beryllium contamination and determine mitigations
needed to prevent or minimize the spread of contamination from these areas. Releasable contamination is
defined to be dirt and dust that is removable by hand pressure from building systems, components, and
equipment surfaces.

Two important issues surround the gathering and interpretation of the data that will be collected
through this project. First, the DOE has not established a surface contamination threshold level for
uncontrolled work areas. A threshold level will be established from an evaluation of the release criteria
identified in 10 CFR 850 and levels adopted at other DOE sites. Second, natural background levels of
beryllium are known to be present in the soil at the INEEL. Sampling efforts will need to establish if the
source of beryllium is from background levels of contamination in INEEL soil or man-made processes.
Contamination levels found to occur from natural background concentrations of beryllium are exempt
from the 10 CFR 850 requirements and the scope of DOE lessons learned.
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2.2 I|dentify the Decisions

Decisions that need to be made to ensure the data collected provide the information needed to
evaluate worker protection include:

. Which INEEL buildings have the potential for beryllium contamination?
e . Where is the contamination located within the buildings?

. What are the levels of contamination?

. What are background contamination levels of beryllium at the INEEL?

. What surface contamination threshold will be used to establish limits believed to present exposure
concerns to employees?

. Do any of the INEEL building locations contain surface contamination levels presenting a potential
health concern to employees, requiring a management plan for mitigation and control?

2.3 Decision Inputs
The information needed to resolve identified decisions inputs include:

. Current inventories of beryllium handling, use, and storage locations as compiled through process
knowledge, employee interviews, visual observations, area walkdowns, building drawings,
industrial hygiene exposure assessment and sampling records, and past operating documents. See
Appendix A.

. Sample collection of a statistically valid population of wipe samples in a nonrandom, biased
approach for locations with the highest expected concentrations of surface contamination based
upon process knowledge and building configurations.

. A determination of an appropriate threshold limit for beryllium surface contamination levels at
uncontrolled locations.

. A determination if detected levels of beryllium contamination are from man-made sources or
background levels of beryllium present in soil.

2.4 Study Boundaries

The physical boundary for this project is limited to those building locations identified in
Appendix A. The sampling and analysis efforts will be limited to specific rooms, systems, components,
and equipment within a building’s envelope that were close to or in direct contact with past beryllium
activities. Additional sampling and analysis efforts will be extended beyond this envelope to include
adjacent rooms, hallways, and equipment if initial sampling identifies concentration in excess of the
defined surface contamination threshold.
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Sampling efforts will be limited to building and equipment surfaces having the highest probability
of beryllium contamination. Sampling areas will include, but is not limited to, process equipment (lathes,
presses, gloveboxes), external surfaces (shelves, counter tops, processing surfaces, storage shelves),
building infrastructure (plumbing, electrical, ventilation), and building floors and walls.

The boundary for the collection of surface contamination is the dirt and dust removable by hand
pressure from the described building systems, components, and equipment.

2.5 Decision Rules

Decision rules are applied to the collected data to answer those questions expressed in Section 2.2.
For this project, it is recognized that DOE has not established a surface contamination threshold limit for
beryllium contamination in uncontrolled work areas. In the absence of an established threshold limit, it
has been determined that the threshold limit for surface contamination will be the 10 CFR 850 release
criteria established by DOE for releasing beryllium contaminated equipment or other items to the general
public or a DOE facility for non-beryllium use. The release criteria states; “The removable
contamination level of equipment or item surfaces shall not exceed the higher of 0.2 ug/100 cm” or the
concentration level of beryllium in soil at the point of release, whichever is greater.”

In order to characterize surface contamination levels, individual surface wipe samples will be
collected and compared against the 0.2 ug/100cm?® criteria as part of the SAP effort. If levels are found to
exceed this initial criteria then a subsequent study will be conducted to compare sample data to
background levels of beryllium found in soil. This study, if determined necessary, will compare source
markers of naturally occurring copper and barium to concentrations of beryllium in the soil. This
concentration ratio can then be compared against the concentrations ratio identified at surface
contamination locations where the initial criteria is exceeded. This comparison will establish the source
of beryllium contamination as either background levels from soil or man-made sources. Background
levels of beryllium and other source markers in the soil at the INEEL have been previously sampled and
documented. These values are contained in INEEL document; “Background Dose Equivalent Rates and
Surficial Soil Metal and Radionuclides Concentrations for the Idaho National Engineering Laboratory.”

If it is determined that sample data exceeds the 0.2 ug/100cm? threshold limit criteria, from sources
other than background, then contamination is present. Conversely, individual results that indicate
concentrations are below these criteria will indicate that contamination is not present. If contamination
concentrations are found to exceed the established threshold limit, a building-specific sampling plan will
be developed to perform additional characterization of the contaminated area and adjacent locations such
as neighboring rooms or hallways. Building-specific sampling plans, if determined necessary, shall be
included as attachments to this document.

In the event the contamination concentrations exceed the threshold limit, air sampling will also be
performed to determine personal exposure levels from work activities that may be occurring in the
contaminated location. Air sampling results will be compared against the 2 ug/m’ permissible exposure
limit (PEL) established in 29 CFR 1910.1000 and the 0.2 ug/m’ action level established in 10 CFR 850.
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2.6 Decision Error Limits

A frequency of concern of 10% for the sample population has been selected based upon the
assumption that all areas are assumed to be free of beryllium contamination and are managed without the
need for personal protective equipment (PPE) and engineering controls. A 10% decision error has been
selected and will provide conclusions that can be stated with 90% confidence. Enough samples will be
obtained to provide a 90% confidence level that contamination does or does not occur above the
contamination threshold level.

If results from the samples collected indicate beryllium levels are below the established threshold
defined for beryllium contamination, the following conclusion can be stated: '

“We are 90% confident that 90% or more of the building/location surfaces are
free from beryllium contamination.”

2.7 Design Optimization

The purpose of the sampling effort is to confirm a presumed absence of beryllium contamination
using a nonrandom biased sampling technique. Biased sampling is based on process knowledge and
visual observation of those areas deemed most likely to harbor contamination.

Building locations shall be recognized to have homogeneous sampling areas (HSAs) needing
characterization. HSAs identified for sampling include;

. Floors
. Process equipment (lathes, presses, mills)
. Storage locations (shelves, cabinets, table tops)

. Building infrastructure (ventilation ducting, light fixtures, electrical panels)
. Miscellaneous horizontal surfaces (window sills, tops of equipment).

The number of samples collected in a building or location is determined by the established
confidence level of 90% and the frequency of concern of 10%. The location of samples within a building
or location will be determined by a nonrandom biased sampling scheme. A biased sampling scheme is
preferred when attempting to demonstrate that contamination is not present. This allows the sampling
efforts to focus on locations where contamination is most likely to occur. If contamination is not present
at these locations, it is reasonable to assume that it is not present at other, less likely, locations either.
Biased sampling strengthens the conclusion that contamination is not present.
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3. SAMPLING ACTIVITIES

The following subsections describe the sampling procedure to be used to meet the DQOs described
in Section 2. Prior to performing any sampling activities, training on this sampling and analysis plan will
be provided to the industrial hygiene professional(s). Additionally, the industrial hygiene professional(s)
performing sampling activities will have completed the requisite training and qualification program
needed to perform these sampling activities in accordance with the BBWI qualification standard, STD-
1103 Industrial Hygiene Qualification.

3.1 Building Information
Appendix A establishes the inventory of historical beryllium handling, use, and storage locations as
compiled through process knowledge, employee interviews, visual observations, area walkdowns,
building drawings, industrial hygiene exposure assessments, sampling records, and past operating
documents. Sampling and analysis efforts will be limited to those buildings identified on this inventory

and to specific rooms, systems, components, and equipment within a building’s envelope that were close
to or in direct contact with past beryllium activities.

3.2 Homogeneous Sampling Areas
Various materials, equipment, and structures are associated with the building locations identified
within Appendix A. These areas of potential contamination can be categorized into homogeneous
sampling areas (HSAs) needing characterization. HSAs identified for sampling include:
. Floors (hard surface)
. Process equipment (lathes, presses, mills)
. Storage locations (shelves, cabinets, table tops)

. Building infrastructure (ventilation ducting, light fixtures, electrical panels)

J Miscellaneous horizontal surfaces (window sills, tops of equipment).
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3.3 Sample Locations

Sampling efforts will be limited to building and equipment surfaces having the highest probability
of beryllium contamination. These are locations within a building that are known to have been directly
associated with or close to beryllium handling, use, or storage activities. The location of samples within
an HSA shall be determined using a nonrandom biased sampling scheme. A biased sampling scheme will
identify sample locations within the established HSAs where contamination is most likely to occur.
Examples of biased sample locations include but are not limited to those listed in Table 1.

Table 1. Examples of biased sample locations.

Homogeneous Sampling Area Biased Sample Location

Floor Corner of the room where dust accumulates

Traffic areas traversed by beryllium workers

Surfaces immediately below or adjacent to beryllium work
Process Top surfaces where dust accumulation is noted
Equipment Hidden surfaces where not routinely cleaned

Oily areas where dust tends to cling
HVAC Systems Access flanges where dust accumulates

Upper surfaces of vent louvers

Ceiling tile surfaces adjacent to exhaust plenums
Storage Locations Back of shelf areas

Tops of cabinets

Inside surfaces of work benches/tables not routinely cleaned
Misc. Horizontal Surfaces Door jams

Window sills

Tops of light fixtures

Tops of piping, bus bars, and other building components

Tops of girders and other structural members

If sampling identifies that contamination levels are present at levels exceeding the established
surface contamination threshold, subsequent sampling will be performed for additional locations to
characterize adjacent building rooms, hallways, materials, and equipment that may have been subject to a
spread of contamination from source activities.
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3.4 Sample Collection and Analysis

Surfaces identified as having the highest probability for beryllium contamination through
nonrandom biased sampling will be characterized using surface wipe samples. Field data shall be
recorded on the “INEEL Beryllium Sample Collection Log” listed in Appendix B. These sample logs
will be maintained in logbook binders that will remain with the sampling hygienist during sampling
activities.

Wipe samples will be performed using prepackaged moistened towelettes or wipe media moisténed
with de-ionized water to capture unbound particulate from a surface. The prepackaged moistened
towelette method is performed using foil packaged moist towelettes, such as Ghost Wipes. Wipe media
moistened with de-ionized water is performed using mixed cellulose ester filters or other media such as
Smear Tabs. Both methods can be used on smooth, semismooth, or irregularly shaped surfaces. Any
prepackaged moist wipe or media moistened with de-ionized water, compatible with the analytical
digestion procedure can be used.

Sampling will be performed in accordance with OSHA Analytical Method ID-125G, Section 5.3.
A deviation to this method will include the use of seal-lock sample collection bags instead of scintillation
vials. The NIOSH 7300 Method, Elements by ICP, will be used for analysis of the collected wipe
samples. '

Samples will be wiped from areas of 100 cm®. If the industrial hygienist judges that a different
surface area is necessary, it is allowable as long as the new surface area is measured and recorded. The
sample collection shall include surface contamination such as dirt and dust that is removable by hand
pressure from the identified building systems, components, and equipment. The surface to be sampled
shall be wiped in a manner that moves unbound particulate towards the center of the area using wiping
strokes. Repeat this step with as many filters as is necessary to capture the majority of this loose
particulate. The number of wipes used is at the discretion of the individual performing the sampling.

The person obtaining the sample shall wear clean, impervious, disposable gloves when taking each
wipe sample to prevent sample contamination and avoid direct hand contact with any surface potentially
contaminated with beryllium.

After obtaining a sample, fold into quarters (as a minimum) with exposed side in, and place into a
clean sample bag. Each sample shall be clearly labeled with a unique sample identification number. The
sample logbook shall include the unique sample identification number, the building number, room
number, and description of sample location, date of sample collection, and name of sampler.

If the sample is being collected in a radiation contaminated control area, the sample location shall
be surveyed for radiation contamination prior to collecting the wipe sample. If the sample location is
found to be radioactively contaminated, an equivalent location not radioactively contaminated shall be
sampled. If such a location cannot be identified, the sampling shall be collected and handled in
accordance with applicable radiation control procedures and analysis performed on-site using the INEEL
analytical laboratory capable of handling radiation contaminated samples.
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The number of samples collected in a building or location shall be determined using a decision
error of 10% in order to establish a 90% confidence interval statement for the sample data. The
calculated number of biased samples to be collected for a building/location is determined through the
following equation: ‘

Ln(1-P

v =Ld=P o)
Ln(1-Y)

where:
N = required number of samples

desired confidence level (0.90)

Y frequency of concern (0.10)

Ln symbol for taking the natural logarithm.

The resultant from this equation, using the established confidence level of 90%, requires that 22
samples be obtained for each building/location. The specific location for each set of 22 samples shall be
determined by the sampling industrial hygienist using nonrandom biased sample locations. Samples shall
be obtained for each HSA present within specific building/locations identified in Appendix A. The
number of samples, from the 22 required for each building/location, will be assigned to each identified
HSA through a subjective evaluation by the sampling industrial hygienist based upon the relative surface
area present for each assigned HSA.

3.5 Sampling for Background Levels

The surface contamination threshold established for this study is the 10 CFR 850 release criteria.
The release criteria states that removable contamination levels shall not exceed the higher of .2 ug/100cm®
or the concentration level of beryllium in soil. Individual surface wipe samples collected through this
study will be compared against the 0.2 ug/100cm® criteria. If levels are found to exceed the initial criteria
then a subsequent study will be conducted to compare sample data to background levels of beryllium
found in soil at the INEEL. This study, if determined necessary, will compare source markers of copper,
barium, and beryllium ratios in the soil to concentrations ratios identified through the initial wipe
sampling. If the concentration ratios are statistically correlated, the contamination levels will be
recognized as originating from naturally occurring soil concentrations and the threshold level will not be
exceeded.

In order to support a follow-up comparison study to background concentrations of beryllium in the
soil using source markers, the wipe samples collected through this SAP will be analyzed for
concentrations of beryllium, copper, and barium. Background levels for beryllium contamination in soil
has been previously established at the INEEL through the analysis of soil concentrations of metals and
radionuclides at various locations across the site. The rationale, methodology, and background
concentrations of metal in soil are presented in Background Dose Equivalent Rates and Surficial Soil
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Metal and Radionuclides Concentrations for the Idaho National Engineering Laboratory (Rood et al.
1996).

4. QUALITY ASSURANCE AND QUALITY CONTROL
4.1 Chain of Custody

Samples shall be submitted for analysis at the end of each day. If samples caﬁnot be submitted on
the day of collection, the responsible industrial hygienist shall ensure the custody and safekeeping of all
samples.

A sample will be considered under the custody if it is in the possession of the sampling industrial
hygienist, in view of the sampling industrial hygienist, or transferred to a secure area that is locked and
access is controlled. The industrial hygienist is responsible for the custody of the collected samples in the
field until they have been properly packaged, documented, and transferred to the on-Site laboratory or to a
procurement agent for transfer to a courier.

A chain of custody (COC) form shall accompany all samples. The COC shall be signed and dated
for all samples when released from the responsible custodian. The analytical laboratory shall follow their
own internal procedures to include:

. COC forms accompanying the samples that are signed and dated upon receipt
. Copies of the forms maintained as part of the final package
. An internal sample tracking system so that custody is traceable from time of receipt to disposal.

4.2 Quality Control Samples

The use of field quality control (QC) blanks will provide validation that data of known quality are
produced by the analytical laboratory. Ten percent (10%) or one field blank for every 10 samples
collected shall be submitted for analysis. Field QC samples shall be documented in field logbooks and
submitted “blind” to the analytical laboratory. “Blind” samples will ensure the laboratory cannot
distinguish between actual samples and QC blanks during analysis.

Duplicate samples will not be submitted for validation of sample precision because natural
heterogeneity of the surface areas being sampled is not predictable. Heterogeneity is recognized as
compromising the ability to obtain a true duplicate of any given sample.
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4.3 Analysis

All samples shall be submitted for analysis to an American Industrial Hygiene Association (AIHA)
accredited laboratory. The NIOSH 7300 Method, Elements by ICP, will be used for analysis of wipe
samples. This methodology is performed using Inductively Coupled Argon Plasma-Atomic Emission
Spectroscopy (ICP-AES). The turnaround time requested for preliminary results is no more than 5
working days from laboratory receipt of samples. Preliminary results will include the results determined
immediately following analysis prior to any laboratory data validation and assemblage of the final data
'package Finalized results shall be received within 15 workmg days from recelpt of samples

5. REFERENCES

Background Dose Equivalent Rates and Surficial Soil Metal and Radionuclides Concentrations for the
Idaho National Engineering Laboratory (Rood et al. 1996).

National Nuclear Security Administration’s (NNSA), 2003, Final Report of the Investzgatzon of Beryllium
Exposure Cases Discovered at the North Las Vegas Facility.

MCP-50, “Chronic Beryllium Disease and Prevention.”
STD-1103, “Industrial Hygiene Qualification™
10 CFR 850, “Chronic Beryllium Disease Prevention Program,” Code of Federal Regulations.

29 CFR 1910.1000, “Subpart Z - Toxic and Hazardous Substances”, Code of Federal Regulations.
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Appendix B
INEEL Beryllium Sample
Collection Log
LOCATION SKETCH
Building/Area: Room:
Location Sample
Date | Number | Sample Number Location Description Size Sampler
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Location Sample
Date Number | Sample Number Location Description Size Sampler
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Attachment 1
CFA-689

Building Specific Sampling Plan

1.0 Introduction

This building specific sampling and analysis plan has been developed in response to the initial
sampling efforts, completed in accordance PLN-1747, which detected elevated levels of beryllium
contamination on three sample locations found within CFA 689, room 128. In accordance with PLN-
1747, Section 2.5, Decisions Rules, if it is determined that initial sample data exceeds the 0.2 ug/100 cm?
threshold limit criteria, from sources other than background, then contamination is determined to be
present and a building specific sampling plan will be developed to perform additional characterization of
the contaminated area and adjacent locations such as neighboring rooms or hallways. Accordingly, this
attachment establishes the building specific sampling plan needed to conduct additional sampling and
characterization of the beryllium contamination identified in CFA 689, room 128.

1 1.1 Background

CFA 689, room 128 was identified for initial characterization due to past work activities involving
the assembly of beryllium containing thermocouples. The location of work activities was identified
through employee interviews and determined to have occurred at the south end of room 128. On
September 20, 2004, the industrial hygiene organization received notification of beryllium sampling
results for this location. Three sample locations were identified to have beryllium concentrations
exceeding the 0.2 ug/100 cm? threshold limit criteria established by PLN-1747. A total of 22 samples
were collected within room 128. The remaining 19 samples locations were found to have concentrations
below the threshold limit criteria. The following table provides a summary of all sample results obtained
from this initial characterization.

Wipe sample details for CFA 689, Room 128 Aug-Sep 2004

- within outline of forme
partition - '

05 Swal  nfrastructure air return louver
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1.2 Objective and Scope

The objective of this sampling and analysis plan is to provide additional characterization of CFA
689, room 128 and adjacent locations such as neighboring rooms, hallways, and ventilation systems. This
sampling plan will focus on three primary areas for characterization. The first area will include more
detailed characterization around the immediate vicinity where the three contaminated sample locations
were found at the south wall of room 128. The second area will include characterization of the ventilation
system to evaluate if contamination found on the air return louver has been introduced to the insides of
the ventilation ducting. The third area will include general characterization of adjacent rooms and
hallways located on the main floor of building 689. These are locations supported by the HVAC system
which uses return air, obtained in part, from the plenum with the contaminated air return louver.

The sampling events established through this plan will provide the additional characterization
needed to perform clean-up activities of contaminated surfaces. Upon completion of clean-up activities
additional sampling will be performed to validate that clean-up efforts reduced contamination levels to
concentration below the 0.2 ug/100cm?’ threshold limit.
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2.0 Sampling Activities

Sampling activities will include two separate events. The first event will provide additional
characterization of the three described areas; the contaminated location within room 128, the ventilation
system, and adjacent rooms supported by the ventilation system. The number of samples will not be -
predetermined because the data will be used to characterize the boundaries of contamination and will not
be used to establish a statistical statement. Sampling will be performed until contamination boundaries
are clearly established. ’

The second event will be performed after cleaning and decontamination efforts have been
completed within the contamination boundary. This event will demonstrate the removal of contamination
to levels below the established threshold of .2 ug/100 cm”. Sampling during this phase will be performed
in accordance with the minimum number of 22 samples needed to establish the original statistical
statement based on a frequency of concern of 10% and confidence level of 90%.
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