General Narrative
for
BRC
Tuscani GW
SDG: 244697

January 18, 2010

Laboratory Identification:

GEL Laboratories LLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Sample receipt

The sample(s) arrived at GEL Laboratories, LLC, Charleston, South Carolina on January 14, 2010, for analysis.
The samples were delivered with proper chain of custody documentation and signatures. All sample containers
arrived without any visible signs of tampering or breakage. There are no additional comments concerning sample
receipt.

Sample Identification
The laboratory received the following samples:

Laboratory Sample
Identification Description
244697001 DBMW-13
244697002 MW-WS1-14

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (GEL) Standard
Operating Procedures. Any technical or administrative problems during analysis, data review, and reduction are
contained in the analytical case narratives in the enclosed data package.

Data Package

The enclosed data package contains the following sections: General Narrative, Chain of Custody and Supporting
Documentation, and data from the following fractions: Radiochemistry. This package, to the best of my
knowledge, is in compliance with technical and administrative requirements.

GEL Laboratories, LLC appreciates this opportunity to provide you with analytical results and trusts that you
will find everything in order and to your satisfaction. If you have any questions, please do not hesitate in

contacting me at (843) 556-8171.

Ann Skradski

Project Manager
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Chain of Custody
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_ lz Laboratories Lic SAMPLE RECEIPT & REVIEW FORM

Client; BR(‘
N
Sty SDG/ARCOC/Work Order: 2)U\A \o(] 7]
S , _ Date Received: \ {).4{ 0 -
uspected Hazard Information f 2 1f Counts > x2 area balkgrohnd on samples not marked “radicactive™ contact
the Radiatio Wp of further investigati b
COC/Samples marked as radioactive? S Maximum Ctusiczmgf S
Classified Radioactive II or III by RSO? J/ =2 o ~—
COC/Samples marked containing PCBs? /S n C,“ﬂ
Shppedz}sa DOT Hazardous? 7, |Hazard Class Shipped: UN#:
Samples identified as Foreign Soil? / .
o [ L3 m
Sample Receipt Criteria N ;_ 2 . Comments/Qualifiers (Required for Non-Conforming Items)
Shipping containers received intact and : v
1 P IV ct / scals broken damaged container Icaking contain=r other (describe)
Samples requiring cold preservation / i polael describe
2 within 0 <6 deg. C? @c— e e o ooer ’
3 4.
5 |Chain of custody documents included Y. '

with shipment?

P Circle Applicable:
4 |Sample containers intact and sealed? scalsbroken  damaged container  leaking contaiver - oher (describe)

g [Samples requiring chemical prescrvation Y Samplc ID's, containcrs affectod and obscrved pH:
at proper pH? If Preservation added, Lotf:
¢ |VOA vials free of headspace (defined asf , Sample ID's and containers affected:
< 6mm bubble)? ‘
(If yes. immediately deliver 1o Volatiles laboratory)
7 |Are Encore containers present? Ve L
Id°s and tests affected:
8 |Samples received within holding time? | / :
A ID's and containers affected:
g |sampleID’son COCmarchID'son | / Sample
bottles?
. Sample ID's affected:
Date & time on COC match date & time /
10 on bottles?
3. y \ ) m' ‘.ff A
Number of containers received match /
1 mmber indicated on COC?
COC form is propetly signed in /

12 relmqmshedl' i received sections?

Comments:

Faogosa 4851 6733

‘ i E 70
PM (or PMA) review: mnitials L7127 2" Date ,//// L,/I/
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Laboratory
Certifications
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List of current GEL Certifications as of 18 January 2010

State Certification
Arizona AZ0668
Arkansas 88-0651
CLIA 42D0904046
California — NELAP 01151CA
Colorado GEL
Connecticut PH-0169
Dept. of Navy NFESC 413
EPA Region 5 WG-15J
Florida — NELAP E87156
Georgia E87156 (FL/NELAP)
Georgia DW 967
Hawaii N/A
ISO 17025 2567.01
Idaho SC00012
Illinois — NELAP 200029
Indiana C-SC-01
Kansas — NELAP E-10332
Kentucky 90129
Louisiana — NELAP 03046
Maryland 270
Massachusetts M-SCO012
Nevada SC00012
New Jersey — NELAP SC002
New Mexico FL NELAP E87156
New York — NELAP 11501
North Carolina 233
North Carolina DW 45709
Oklahoma 9904
Pennsylvania — NELAP 68—00485
South Carolina 10120001/10120002
Tennessee TN 02934
Texas — NELAP T104704235-07B-TX
U.S. Dept. of Agriculture S-52597
Utah — NELAP GEL
Vermont VT87156
Virginia 00151
Washington Cl1641




RADIOLOGICAL
ANALYSIS




Radiochemistry Case Narrative

BRC (BRCM)
SDG 244697
M ethod/Analysis I nfor mation
Product: Liquid Scint Rn222, Liquid
Analytica Method: SM 7500 Rn B

Analytical Batch Number: 941700

SampleID  Client ID

244697001 DBMW-13

244697002 MW-WS1-14

1202015593 Method Blank (MB)

1202015594  244697001(DBMW-13) Sample Duplicate (DUP)
1202015595 244697001(DBMW-13) Matrix Spike (MS)
1202015596 Laboratory Control Sample (LCS)

The samplesin this SDG were analyzed on an "as received” basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-007 REV# 11.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Contral (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
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The following sample was used for QC: 244697001 (DBMW-13).

QC Information
All of the QC samples met the required acceptance limits.

Technical |nformation:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samplesin this sample set required reprep or reanalysis.

M iscellaneous | nfor mation:

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) was hot generated for this
SDG.

Additional Comments
Additional comments were not required for this sample set.

Qualifier information

Manual qualifiers were not required.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all
of the requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical datato be verified by a qualified data validator. In addition, al data
designated for CLP or CLP-like packaging will receive athird level validation upon completion of the
data package.

Thefollowing data validator verified the information presented in this case narrative:

Reviewer/Date:
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SUMMARY




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis Report
for

BRCMO001 BRC
Client SDG: 244697 GEL Work Order: 244697

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria
**  Analyteisasurrogate compound

U Anaytewas analyzed for, but not detected above the MDL, MDA, or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the detection limit.

This data report has been prepared and reviewed in accordance with GEL LaboratoriesLLC
standard operating procedures. Please direct any questions to your Project Manager, Ann Skradski.

/_&/'/\ /%0 /0

Reviewed by
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : BRC
Address: 875 W. Warm Springs Road
Henderson, Nevada 89011
Report Date:  January 18, 2010
Contact: Mr. Ron Sahu

Project: Tuscani GW

Client Sample ID: DBMW-13 Project: BRCMO00136
Sample ID: 244697001 ClientID: BRCMO001
Matrix: Water
Collect Date: 12-JAN-1010:20
Receive Date: 14-JAN-10
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Liquid Scintillation Analysis
Liquid Scint Rn222, Liquid "As Recelved"

Radon-222 223 +/-58.1 82.3 200 pCi/L KXK201/15/10 0801 941700 1
Thefollowing Analytical M ethods wer e perfor med

Method Description Analyst Comments

1 SM 7500 Rn B
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : BRC
Address: 875 W. Warm Springs Road
Henderson, Nevada 89011
Report Date:  January 18, 2010
Contact: Mr. Ron Sahu
Project: Tuscani GW
Client Sample ID: MW-WS1-14 Project: BRCMO00136
Sample ID: 244697002 ClientID: BRCMO001
Matrix: Water
Collect Date: 12-JAN-10 13:00
Receive Date: 14-JAN-10
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Liquid Scintillation Analysis

Liquid Scint Rn222, Liquid "As Recelved"
Radon-222 435 +/-66.5 80.8 200 pCi/L KXK201/15/10 0817 941700 1
Thefollowing Analytical M ethods wer e perfor med
Method Description Analyst Comments
1 SM 7500 Rn B
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CONTROL
DATA




GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary Report Date: January 18, 2010
BRC . Page 1of 2
875 W. Warm Springs Road
Hender son, Nevada
Contact: Mr. Ron Sahu
Workorder: 244697
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Liquid Scintillation
Batch 941700
QC1202015594 244697001 DUP
Radon-222 223 260 pCi/L 155 (0% - 100%) KXK2 01/15/10 08:49
+/-58.1 +/-60.2
QC1202015596 LCS
Radon-222 10900 11000 pCi/L 102 (75%-125%) 01/18/10 07:31
+/-278
QC1202015593 MB
Radon-222 U -17.3 pCi/L 01/15/10 08:33
+/-34.1
QC1202015595 244697001 MS
Radon-222 10900 223 11400 pCi/L 103 (75%-125%) 01/18/10 07:15
+/-58.1 +/-283

Notes:
The Qualifiersin this report are defined as follows:

**  Anayteisasurrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is asuspected aldol-condensation product
B

For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

BD Resultsare either below the MDC or tracer recovery islow

C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F Estimated Value

H  Analytical holding time was exceeded

J Valueis estimated

M M if above MDC and lessthan LLD

M Matrix Related Failure

N/A  RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul Gamma Spectroscopy--Uncertain identification

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

OC Summary

Workorder: 244697 Page 2 of 2
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time

Y QC Samples were not spiked with this compound
n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more.
" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteriawhen the sampleis greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, acontrol limit of +/- the

RL is used to evaluate the DUP result.
* |ndicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met al of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Radiochemistry Batch Checklist, Rev10

Batch# O\L\ \ " B‘Q

Product: ?\0\6\0(\ ﬁg{l Date: " \%- ’0

Criteria:

Yes No

Comments

Sample Solids are less than or equal 10100 mg for GAB.

N

Samples have been blank corrected (if required)

N

If activity less 10* MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDC, error is 40%
or less. If below the MDA/ MDC, error is okay.

\

Instrument source check is within limits.
Instrument bkg check is within limits.

Method RDL/ LLD has been met.

If duplicate activities are less 5* MDA/ MDC., then RPD

is 100% or less. If greater 5* MDA/ MDC, then RPD 20% or
less. If below the MDA/ MDC, the RPD is 0%.

Or meets the client’s required RER acceptance criteria.

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria.

NN

Method blank is less than the RDL/ LLD.
(If rad samples. < 5% of lowest activily)

Sample was run within hold time.

Sample was correctly preserved if required.

Smears Taken for Radicactive batches.

N

Method Spike and LCS are within
75-125% or meets the client's contract acceptance criteria.

SRS LSS

No blank spaces on data forms.
All line outs initialed and dated.

No transcription errors are apparent.

N\

Aux data is correct.

NR

Client Special requirements page has been checked.

L~

Raw Data and/ or spectrum are included and properly statused.

QC data entered into QC database and batch is in REVW

Hit notification complete (if necessary)

Nh

Batch entered into Case Narrative.

NENNNEIN

Batch Data Exception Reports (DER) completed, if applicable.

N

Batch Data Exception Reports (DER) second reviewed and
disposition verified to be completed.

N

Aliquot Correction completed if required.

NP

Review sample historical results if available
(It REMP, results above MDC have been verified
u)y historical results. recount or re-analysis.)

N

GEL Laboratories, LLC

RADchecklistrev10, revised 1/13/;01 0
Primary Review Performed By:

/o

G
Secondary Review Performed By:Q%’V’/Z\/‘ ] //ZLD
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WINDYL
RAW CFN

WINDZ
Raw CRm

fod L BRI A

Al Reh B LUMEX  ELAPSED

E

Pa20
14,13
19.60
a9.87

813

21.27

RERROR

12,03
12.86
11,66

.44
18,11
11,20

CEM ZERROR % TIRE

29.27
37.07
41.07
$2.73
2773
45.47




Sample Count Start Time: 15 Jan 2010 07:29:04

Data Capture Date 15 Jan 2010 07:44:26
User Filename S12011560-1A.XLS
U12011560-1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN-222
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 1 60-1 15.00
H#, Total Counts: 454 445
Win1: Rn-222 - Start, End, Counts: 600 875 138
Win2: - Start, End, Counts: 0 990 445
SPECTRUM PLOT
USER 12 - RN-222
5 _
4 ﬁ
4 ]
3 i
2 31
c
>
(@]
O 2
2 _
1 B i
| | “‘ 1N ‘
i LTI I || B
T I A
. N B IR
0
0 100 200 300 400 500 600 700 800 900
Channel Number (Log)
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Sample Count Start Time: 15 Jan 2010 07:45:09

Data Capture Date 15 Jan 2010 08:00:31
User Filename $12011560-2A.XLS
U12011560-1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN-222
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 2 60-2 15.00
Hit, Total Counts: 45.8 561
Win1: Rn-222 - Start, End, Counts: 600 875 242
Win2: - Start, End, Counts: 0 990 561
SPECTRUM PLOT
USER 12 - RN-222
6 -
5 _
4 i
2
&)
2 1 !
il |
I8
1 | | i ! ay i
R YU | \ A1
bl I (O e l'“ Al “
0t i ] S RARLELE) CHLERLAC RIRACNN ) (Y |
0 100 200 300 400 500 600 700 800 900
Channel Number (Log)
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Sample Count Start Time: 15 Jan 2010 08:01:14

Data Capture Date 15 Jan 2010 08:16:36
User Filename S$12011560-3A.XLS
U12011560-1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN-222
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 3 60-3 15.00
H#, Total Counts: 47.4 621
Win1: Rn-222 - Start, End, Counts: 600 875 294
Win2: - Start, End, Counts: 0 990 621
SPECTRUM PLOT
USER 12 - RN-222
7 -
6 4
5 4
2 *]
fan
3
3
3 .
2 _
|
1 i s
oo N E e b
o Ll ININm N | il LR Nt
0 100 200 300 400 500 600 700 800 900
Channel Number (Log)
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Sample Count Start Time: 15 Jan 2010 08:17:19

Data Capture Date 15 Jan 2010 08:32:42
User Filename §12011560-4A.XLS
U12011560-1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN-222
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 4 60-4 15.00
H#, Total Counts: 50.1 796
Win1: Rn-222 - Start, End, Counts: 600 875 448
Win2: - Start, End, Counts: 0 990 796
SPECTRUM PLOT
USER 12 - RN-222
10 -
9 -
8 o
7 _
6 .
2
&
4 .
3 _
2 i
| | |
1 \ ‘ ,5 ! r
v é;m
, Ll hlmlIIIIII Iu | IlI( 0|
0 100 200 600 700 800 900
Channel Number (Log)
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Sample Count Start Time:
Data Capture Date
User Filename

Spectrum Type

User Number

User id

User Comment

Isotope Name

Scintillator

Sample, Rack-Pos, Time:
H#, Total Counts:

Win1: Rn-222 - Start, End, Counts:

Win2: - Start, End, Counts:

15 Jan 2010 08:33:25

15 Jan 2010 08:48:47
$12011560-5A.XLS
U12011560-1A.XLS

Log Counts

12

RN-222

RED

14C

LIQUID

5 60-5 15.00
43.0 421

600 875 122
0 990 421

Counts

0 100 200

300

SPECTRUM PLOT

USER 12 - RN-222

|
i
i
400
Channel Number (Log)

i
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Sample Count Start Time: 15 Jan 2010 08:49:30

Data Capture Date 15 Jan 2010 09:04:53
User Filename S$12011560-6A.XLS
U12011560-1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN-222
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 6 60-6 15.00
H#, Total Counts: 49.8 687
Win1: Rn-222 - Start, End, Counts: 600 875 319
Win2: - Start, End, Counts: 0 990 687
SPECTRUM PLOT
USER 12 - RN-222
7 .
6 o
5 i
(2] 4 ]
T
I
S
3 i
2 i
11 ‘ ‘“ i |
LRILE
|0 HH I
0 tu IR il ’! | I | ' |
0 100 200 600
Channel Number (Log)
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Sample Count Start Time:
Data Capture Date
User Filename

Spectrum Type

User Number

User Id

User Comment

Isotope Name

Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:

Win1i: Rn-222 - Start, End, Counts:
Win2: - Start, End, Counts:

18 Jan 2010 06:59:38
18 Jan 2010 07:14:59
$12011845-1A.XLS
U12011845-1A.XLS
Log Counts

12

RN-222

RED

14C

LIQUID

1 45-1

43.9 439

600 875 139
0 990 439

15.00

Counts

i

|
I " Il ‘“ |
0 400 50

i
200 30

SPECTRUM PLOT

USER 12 - RN-222

‘ !
|

il

0 600 700 800
Channel Number (Log)
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Sample Count Start Time:
Data Capture Date
User Filename

Spectrum Type

User Number

User Id

User Comment

Isotope Name

Scintillator

Sample, Rack-Pos, Time:
H#, Total Counts:

Win1: Rn-222 - Start, End, Counts:

Win2: - Start, End, Counts:

18 Jan 2010 07:15:42
18 Jan 2010 07:31:06

S$12011845-2A.XLS
U12011845-1A.XLS

Log Counts

12

RN-222

RED

14C

LIQUID

2 45-2 15.00
43.8 8401

600 875 6636
0 990 8401

100 -
90 +
80
70 1
60 -

50

Counts

40

30

20

10 -

0 100 200

300

SPECTRUM PLOT

USER 12 - RN-222

400 500 600
Channel Number (Log)

700

800

900
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Sample Count Start Time:
Data Capture Date

18 Jan 2010 07:31:48
18 Jan 2010 07:47:12

User Filename S$12011845-3A.XLS
U12011845-1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN-222
User Comment RED
Isotope Name 14C
Scintiltator LIQUID
Sample, Rack-Pos, Time: 3 45-3 15.00
H#, Total Counts: 46.2 8013
Win1: Rn-222 - Start, End, Counts: 600 875 6445
Win2: - Start, End, Counts: 0 990 8013
SPECTRUM PLOT
USER 12 - RN-222
100 -
90 -
80 -
70 +
60 -
b2
3 501
o
40 A
30 A
20 A
10 A
0 ]
0 100 200 300 400 500 600 700 800 900
Channel Number (Log)
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METHOD
CALIBRATION
DATA




GEL Laboratories
2040 Savage Road, Charleston, SC 29407

(843)556-8171

Liquid Scintillation Counter Calibration Package

Method: KY\ 222
Instrument Color Code: RQC/Q
Included/
Part 1: Efficiency determination Acceptable Comments
v

1 Efficiency spreadsheet (eff pts, graph, trendline equation;

2 Verification Spreadsheet (recoveries 90%-110%) Va
3 Applicable portion of Machines.XLS -
/

v

4 Raw Data and spectra
5 Window, Low Level and Lumex settings

N

¥

Part 2. Documentation for Calibration Source

1 Vendor Certificate

2 Standard Traceability Log (from LIMS) v

3 Verification of Source v

4 Source preparation sheet Ve
~nA

5 Efficiency standard precision check

Part 3. Documentation for Verification Source
1 Vendor Certificate
2 Standard Traceability Log (from LIMS)
3 Verification of Source

4 Source preparation sheet
5 Efficiency standard precision check e

= ]=

Part 4. Enter into LIMS
1 Alpha LIMS instrument calibration updated 4 [

Primary Review of Package % CAJQ\/' &Hoa
Effective Date:
Secondary Review of Package % ?fs\R
eshr

Rev 7 $5C 8/3/09

GEL Laboratories, LLC
Page 3E&oufided Gt



Red_0709 Calibration

. . Standard Information from prep sheet
Radon 222 Calibration Isotope Ra-226
Serial Number 0024-A
Isotope Halflife (days) 584400
Instrument l Red | Reference Date 9/10/1997
Ref. Act. (DPM/mL) 131439.80
Amount of Std. (mL) 0.1
Std # Start Count Time | Quench Number RAW CPM BKG RAW CPM-BKG Nominal DPM EFF.
1 7/28/09 8:40 50.00 46572.00 8.73 46563.27 13076.50356 3.56083
2 7/28/09 8:42 49.30 47740.00 8.73 47731.27 13076.50355 3.65016
3 7/28/09 8:43 50.30 45272.00 8.73 45263.27 13076.50354 3.46142
4 7/28/09 8:44 498.40 47800.00 8.73 47791.27 13076.50352 3.65474
5 7/28/09 8:45 50.80 46324.00 8.73 46315.27 13076.50351 3.54187
6 7/28/09 8:47 50.70 44828.00 8.73 44819.27 13076.5035 3.42747
7 7/28/09 8:48 50.20 47660.00 8.73 47651.27 13076.50348 3.64404
8 7/28/09 8:49 50.30 45392.00 8.73 45383.27 13076.50347 3.47060
9 7/28/09 8:51 50.20 47560.00 8.73 47551.27 13076.50345 3.63639
10 7/28/09 8:52 50.00 46604.00 8.73 46595.27 13076.50344 3.56328
11 7/28/09 8:53 50.80 47200.00 8.73 47191.27 13076.50343 3.60886

Copy into Machines.xls
Cal Date 07/28/09
Min Hi# 0.0
Max H# 0.0
A0 3.56542328E+00
Al 0.00000000E+00
A2 0.00000000E+00
A3 0.00000000E+00
Ad 0
A5 0
Geometry WNERAL OIL/10ML SAMPLE
Exp Date 07/31/10
Low Level y
Eff Error 0.007920
Window1 LL 600
Window1 UL 875
Window2 LL 0
Window2 UL 900
GEL Laboratorles . f"{ laa) 8/4/2009 Red_0709
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Radon 222 Verification

Standard Information from prep sheet

Page 38 of 108

i

Isotope Ra-226
Serial Number 0299-G
Isotope Halflife (days) 584400
Reference Date 12/15/1999
Ref. Act. (DPM/mL) 2446.35
Amount of Std. (mL) 0.1
Start Quench Raw BKG Corrected Calculated | Standard | Measured ﬁecovery
Std # Count Time Number CPM BKG CPM EFF. DPM DPM %
1 7/28/09 9:12 51.50 952.89 8.73 944.16 3.5654 243.62 264.81 108.70%
2 7/28/09 9:23 49.90 942.35 8.73 933.62 3.5654 243.62 261.85 107.49%
3 7/28/09 9:35 50.80 924.06 8.73 915.33 3.5654 243.62 256.72 105.38%
4 7/28/09 9:47 49.60 926.48 8.73 917.75 3.5654 243.62 257.40 105.66%
5 7/28/09 9:59 50.30 944.06 8.73 935.33 3.5654 243.62 262.33 107.68%
6 7/28/09 10:10 49.20 958.47 8.73 949.74 3.5654 243.62 266.38 109.34%
7 7/28/09 10:22 51.00 928.15 8.73 919.42 3.5654 243.62 257.87 105.85%
8 7/28/09 10:34 50.90 959.33 8.73 950.60 3.5654 243.62 266.62 109.44%
9 7/28/09 10:46 51.40 937.29 8.73 928.56 3.5654 243.62 260.43 106.90%
10 7/28/09 10:57 52.80 924.42 8.73 915.69 3.5654 243.62 256.83 105.42%
Calibration Coeffs |
a0 3.56542328E+00
al 0.00000000E+00
a2 0.00000000E+00
a3 0.00000000E+00




RED-RAD

Red Rn-222
Cal Date 07/28/2009
Min Hi# 0.00
Max H# 0.00
A0 3.56542328129873E+00
Al 0.00000000000000E+00
A2 0.00000000000000E+00
A3 0.00000000000000E+00
A4 0.00000000000000E+00
A5 0.00000000000000E+00
Geometry 10ML MINERAL OIL/10ML SAMPLE
Exp Date 07/31/2010
Low Level y
Eff Error 0.007920
Window1 LL : 600
Window1 UL 875
Window2 LL 0
Window2 UL 900

| ,&H% Machines
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FagE: |
LRSS DORT LISDE 28 JUL Z00% 0BS7
HSER21Z COMMENT s RET
FRESET TIHE 15.00
DaTa CALD CRFR HE YES  BAMPLE REPEATS:
COUNT BLARK MO ICH MO REPLICATES H
TWO FHASE MO ARD 2 MO CYCLE REFEATS ¢
SCIMTILLATOR: LIRUID  LUMEX: MDD LOW SAMPLE REJ:
LOW LEVEL H YES  HALF LIFE CORRECTION DB&TE: nona

FRIMTER sERIT
RE232 sEDIT
DISK : OFF

#% =% 3w sz
s 3t =&w

s

CHAM: A00.0 - 875.0 HERRDR: 2.00 FACTOR: 1.00600G  BEG. SUB: G
GHAR O.0 -~ PGO.0 HERROR: 2.00 FADTOR: 1.000000  BKG. SUR: 0

ALPHA-BETA DISCRIMIMATION: RO

SAM FOS  TIME H# WIND1 WIND2 MW I D1 WP 2 LUMEX ELAFSED
NO MIN RAW CFM  RAW CFR CFm  XERROR CPmM  ZERROR 4 TIME

1 %% 0.2%  50.0  4ALTZL00C DETDRALOO 44572.00 " 52954.00 1.74 0.0 0.73
2 k-2 G.20 49.3  47740,00 0 34180.00  47740.00 . 34180.00 172 0.00 1.97
3

Pl
o
o]

A3 0,20 B0.3 ABZFELGD DIRLELO0 4B272.00
b3 S 0.25 49,4 47BGG.00  H4724.00 0 47800.00
A3 0.25  50.8  44324.0G 53004.00 44324.00

31812.00 1.74
94724.00 1.71
33004.00 1.74  0.00 3.78

"8 W AE

F.18

o -
0. 00 4,585

s
At

et
Pa)

PR I

& Fh-4 G.25  50.7  44828.00  51014.00  44828.00 51016.00 1.727  4.00 700
7oRk-7 G.E5 0 50.2 4755000 BA1ZR.0OG 47460.00 54128.00 1.7% .00 B.37

¥¥-2 0.25 0 BG.3 0 45392.00  51344.00  45392.00
S S 0.25 B0.Z 47540.00  [4088.00  47560.00
¥-10 .23 0.0 46604.00  S3174.00  46404.00
¥E-11 0.25  5G.8  47200.00  BI448.00  47200,00
FE-12 0 15.00 0 50,1 8.73 31.13 B.73

913464.00 1.74 0, 00 8L &0
34088.00 1.72 Q.00 10.94
93176.00 1.73 . 00 12,20
936468.00 1.73 .00 13,56

31.13 P25 .84 29,68

X

,,..
A
2

et

N PR b b pet b el b e b e b
2 o

H VDOV OLDNOOHOR

b on A 00 L O D L 20 LYo

3 e

pory

-
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Ll 28 JUL 2009 09227
COMMENT s RED
13.00

U

Tire kRG2S DedT
USER:IZ
FRESET TIRE

BaTa CALD FRINMTER

RE232

sEDIT
ERIT

YES  SARFLE REFEATS:
MO REFLICATES H

TWD FHASE

SUINTILLATOR

LOW LEVEL

KD
LIaUID
YES

COUNT RBLANK : W ICH

x 2z =m

ARL @ BO
LUREX:s NO
HaLF LIFE

CYCLE REPEATS @
LOW SafPLE REJ:
CORRECTION DATE:

[ T SC RN AEY

DISK g 0FF

none

1. G00000
1.000000

BEG. SiiR: {
BEG. SUR: g

RERROR: 2.00 FACTOR:
AERROR: 2.00 FaCTOR:

875.0
FG0.0

CHAM: 400.0 -
CHAR: 0.0 -

ALFHA-BETA DISCRIAIMNATION: ND

ELAFSED
TIRE

WE bADD e LUREX
HERROR “

WINDZ2
RAW CPHM CFm

WX P 3
#ERROR CFM

WIND1
RaW CFM

gaft POS  TIRE H#
MO MIN

1 571 10.5% 531,95 P52.89 109%.34 952.89 1.99 1099.34 .84 0,03 11.15
& 572 .68 49,79 FAL.3E8 10¥5.12 242,35 2.00 1095.12 1.85 0,02 22.86
3 573 16.85 50,8 924,04 1G74,.93 924 .04 2.00 1074.93 1.8% 0.02 34.78
4 574 10.80 4%.4 924648 1074.3% 924.48 2.00 10746.39 1.85 .02 44,78

N iR
i

3 375 10,60 56.3 244,04 10%4.42 944.04  2.00 10%96.42 .86 0,02 38,449
& P-4 10,45 49,2 PaB.47 1165.74 958.47  2.00 1105.74 1.84 0.02 45,98
7OE?-7 10,86 531.0 228,15 1677.22 928.15  2.00 1077.22 .85 G.08 21.%97
g 57-8 10.45 50,9 989,33 1111.94 259.33 2.00 1111.94 1.84 G.02 93.50
¥ 57-9 12.76 531.4 PE7.EY 1096.45 937.2 2.00 10%90.45 1.85 .03 16529
16 57-1¢  10.85%  5Z2.8 924,42 1081.84 924.42 2.00 1081.84 1.85 §4.02 117.34
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Instrument Type

Data Capture Date
User Filename

User Number

User Id

User Comments

Scintillator Choice:

Sam Rack

]
2
3
4
5
6
7
8

«©

**_1
**_2
**_3
**_4
**_5
**_6
**_7
**_8
**_9

10 **-10
11 **-11
12 *12

Page 42 of 108

LS 6000

Filename: 10:43 AMab

28 Jul 2009 08:40:27
C:\LSCCAPTURE\BROWNWSER12\UN072801.BSF

12
RN222
RED

LIQUID

Time H# Raw CPM1

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
15.00

50.0
49.3
50.3
494
50.8
50.7
50.2
50.3
50.2
50.0
50.8
50.1

46572.00
47740.00
45272.00
47800.00
46324.00
44828.00
47660.00
45392.00
47560.00
46604.00
47200.00

8.73

i

Raw CPM2 CPM lIso1

52956.00
54180.00
51812.00
54724.00
53004.00
51016.00
54128.00
51364.00
54088.00
53176.00
53668.00

31.13

46572.00
47740.00
45272.00
47800.00
46324.00
44828.00
47660.00
45392.00
47560.00
46604.00
47200.00

8.73

Page 1

%Erm1 CPMlIso2 %Err2 LumEx

1.85
1.83
1.88
1.83
1.86
1.89
1.83
1.88
1.83
1.85
1.84
17.47

52956.00
54180.00
51812.00
54724.00
53004.00
51016.00
54128.00
51364.00
54088.00
53176.00
53668.00

31.13

1.74
1.72
1.76
1.71
1.74
1.77
1.72
1.76
1.72
1.73
1.73
9.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.84



Sample Count Start Time: 28 Jul 2009 08:40:56

Data Capture Date 28 Jul 2009 08:41:35
User Filename S120728---1A.XLS
U120728---1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN222 DONT USE
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 1 **-1 0.25
H#, Total Counts: 50.0 13302
Start, End, X-Axis: 0 990 Channel Number
SPECTRUM PLOT
USER 12 - RN222 DONT USE
180 -
160 -
140 -
120
@ 100 -
S
Q
O 80 -
60 -
40 -
20 -
0 A
0 100 200 300 400 500 600 700 800 900
Channel Number (Log)

e
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Sample Count Start Time: 28 Jul 2009 08:42:10

Data Capture Date 28 Jul 2009 08:42:58
User Filename S$120728---2A.XLS
U120728---1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN222 DONT USE
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 2 **-2 0.25
H#, Total Counts: 49.3 13619
Start, End, X-Axis: 0 990 Channel Number
SPECTRUM PLOT
USER 12 - RN222 DONT USE
180 -
160 -
140 -
120 -
@ 100 -
c
3
[=}
O go-
60 -
40 -
20 -
0
0 100 200 300 400 500 600 700 800 900
Channel Number (Log)

T)JV%H\"‘
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User ld

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:43:23
28 Jul 2009 08:44:11
$120728---3A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C

LIQUID

3 **-3 0.25

50.3 13010
0 990

Channel Number

0 100

200

SPECTRUM PLOT
USER 12 - RN222 DONT USE

300 400 500 600
Channel Number (Log)

700

800

900

EJ,QV%H\D““
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:44:45
28 Jul 2009 08:45:25
$120728---4A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C

LIQUID

4 **-4 0.25
49.4 13752

0 990 Channel Number

0 100

200

SPECTRUM PLOT
USER 12 - RN222 DONT USE

400 500 600 700 800 900
Channel Number (Log)
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:45:59
28 Jul 2009 08:46:42
$120728---5A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C

LIQUID

5 **-5
50.8 13312

0 990

0.25

Channel Number

0 100

200

SPECTRUM PLOT

USER 12 - RN222 DONT USE

300

400 500 600 700
Channel Number (Log)

800

900
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:47:12
28 Jul 2009 08:47:56
S$120728---6A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C

LIQUID

6 *6 0.25
50.7 12813

0 990 Channel Number

180 -

160 -

140 -

120 -

100 -

Counts

80 -

60 -

40 -

20 -

0 100

200

SPECTRUM PLOT
USER 12 - RN222 DONT USE

400 500 600 700
Channel Number (Log)
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:48:34
28 Jul 2009 08:49:13
$120728---7A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:49:48
28 Jul 2009 08:50:27
$120728---8A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C
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50.3 12904
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:51:10
28 Jul 2009 08:51:49
$120728---9A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C

LIQUID

9 **-9 0.25

50.2 13586
0 990
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:52:24
28 Jul 2009 08:53:18
$120728---10A.XLS
U120728---1A.XLS
Log Counts

12

RN222 DONT USE
RED

14C

LIQUID
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 08:53:46
28 Jul 2009 08:54:31
$120728---11A.XLS
U120728---1A.XLS
Log Counts
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RN222 DONT USE
RED

14C

LIQUID
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Sample Count Start Time: 28 Jul 2009 08:55:08

Data Capture Date 28 Jul 2009 09:10:30
User Filename $120728---12A.XLS
U120728---1A.XLS
Spectrum Type Log Counts
User Number 12
User Id RN222 DONT USE
User Comment RED
Isotope Name 14C
Scintillator LIQUID
Sample, Rack-Pos, Time: 12 **.12 15.00
H#, Total Counts: 50.1 474
Start, End, X-Axis: 0 990 Channel Number
SPECTRUM PLOT
USER 12 - RN222 DONT USE
4 —
3 _
3 i
2 4
_.(Q
C
3
3
2 o
1 4
1 a
0
0 100 200 300 400 500 600 700 800 900
Channel Number (Log)
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Instrument Type
Data Capture Date
User Filename

User Number
User Id
User Comments

Scintillator Choice:

LS 6000

Filename: 10:43 AMab

28 Jul 2009 09:11:25
C:\LSCCAPTURE\BROWNWSER12\UN072801.BSF

12
RN222
RED

LIQUID

Sam Rack Time H# Raw CPM1

1 57-1 10.55
2 57-2 10.65
3 57-3 10.85
4 57-4 10.80
5 57-56 10.60
6 57-6 1045
7 57-7 10.80
8 57-8 1045
9 579 10.70
10 57-10 10.85

51.5
49.9
50.8
49.6
50.3
49.2
51.0
50.9
51.4
52.8

952.89
942.35
924.06
926.48
944.06
958.47
928.15
959.33
937.29
924.42

Page 55 of 108 JLD‘%MA

Raw CPM2 CPM Iso1

1099.34 952.89
1095.12 942.35
1074.93 924.06
1076.39 926.48
1096.42 944.06
1105.74 958.47
1077.22 928.15
1111.96 959.33
1090.65 937.29
1081.84 924.42
Page 1

%Errt CPMIso2 %Er2 LumEx

1.99
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

1099.34
1095.12
1074.93
1076.39
1096.42
1105.74
1077.22
1111.96
1090.65
1081.84

1.86
1.85
1.85
1.85
1.86
1.86
1.85
1.86
1.85
1.85

0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.02



Sample Count Start Time: 28 Jul 2009 09:12:01

Data Capture Date 28 Jul 2009 09:22:17

User Filename $12072857-1A.XLS
U12072857-1A.XLS

Spectrum Type Log Counts

User Number 12

User Id RN222 DONT USE

User Comment RED

Isotope Name 14C

Scintillator LIQUID

Sample, Rack-Pos, Time: 1 57-1 10.55

H#, Total Counts: 51.5 11646

Start, End, X-Axis: 0 990 Channel Number

SPECTRUM PLOT
USER 12 - RN222 DONT USE

160 -

140 -

120

100 -

Counts

0 100 200 300 400 500 600 700 800 900
Channel Number (Log)

%XW
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 09:23:38
28 Jul 2009 09:34:01

§12072857-2A.XLS
U12072857-1A.XLS
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12

RN222 DONT USE
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14C
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 09:35:21
28 Jul 2009 09:46:26

$12072857-3A.XLS
U12072857-1A.XLS
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12
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14C
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400 500 600 700
Channel Number (Log)
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 09:47:24
28 Jul 2009 09:57:56

S$12072857-4A.XLS
U12072857-1A.XLS

Log Counts

12

RN222 DONT USE

RED

14C
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4 57-4 10.80
49.6 11690

0 990 Channel Number

160 -

140 -

120 -

100 +

80 -

Counts

60 -

40 -

20 -

0 100

SPECTRUM PLOT

USER 12 - RN222 DONT USE

200 300

400 500 600 700
Channel Number (Log)

800

900

Page 59 of 108

lef&\‘f%




Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type

User Number

User Id

User Comment

Isotope Name

Scintillator

Sample, Rack-Pos, Time:
H#, Total Counts:

Start, End, X-Axis:

28 Jul 2009 09:59:15

28 Jul 2009 10:09:36
$12072857-5A.XLS
U12072857-1A.XLS

Log Counts

12

RN222 DONT USE

RED

14C

LIQUID

5 57-5 10.60
50.3 11687
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Sample Count Start Time: 28 Jul 2009 10:10:57

Data Capture Date 28 Jul 2009 10:21:07

User Filename $12072857-6A.XLS
U12072857-1A.XLS

Spectrum Type Log Counts

User Number 12

User Id RN222 DONT USE

User Comment RED

Isotope Name 14C

Scintillator LIQUID

Sample, Rack-Pos, Time: 6 57-6 10.45

H#, Total Counts: 49.2 11606

Start, End, X-Axis: 0 990 Channel Number

SPECTRUM PLOT
USER 12 - RN222 DONT USE

0 100 200 300 400 500 600 700 800 900
Channel Number (Log)
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 10:22:35
28 Jul 2009 10:33:08

$12072857-7A.XLS
U12072857-1A.XLS
Log Counts

12
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14C
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 10:34:28
28 Jul 2009 10:44:39

$12072857-8A.XLS
U12072857-1A.XLS
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 10:46:00
28 Jul 2009 10:56:26

$12072857-9A.XLS
U12072857-1A.XLS
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Sample Count Start Time:

Data Capture Date
User Filename

Spectrum Type
User Number
User Id

User Comment
Isotope Name
Scintillator

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

28 Jul 2009 10:57:54
28 Jul 2009 11:08:32
$12072857-10A.XLS
U12072857-1A.XLS
Log Counts
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14C
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rccuracy
t::dionuclidic
rity

Chemical
Composition,

Remarks

Approved
Sonatory

Amersham International pic

Amersham Laboratories 0 0 z q

Principal radionuclide: Radium-226 Product code: RAY.44

Solution number: R4/131/58

Reference time: . 1200 GMT on 10 September 1997
Radioactive concentration of radium-226: 43.85  kilobecquerels per gram of solution
which is equivalent to: ‘ 1.185  microcuries per gram of solution
Mass of solution: 5.0357 grams
Total activity of radium-226: 220.8  kilobecquerels
which is equivalent to: 5.968 microcuries
kecommended half life: 1600.00 years

Method of measurement:

The activity of the solution was measured in a high pressure re-entrant jonisation chamber
calibrated with a large number of absolutely standardised solutions.

Overall uncertainty in the radioactive concentration quoted above: + 3.7 %
Random uncertainty: + 0.7 % Systematic uncertainty: + 3.0 %

The limits of overall uncertainty were taken as the arithmetic sum of the uncertainty due to

random variations, calculated at the 99.7% confidence level, and the estimated systematic
uncertainties in the measurement.

The estimated activities of any radioactive impurities found by high-resolution gamma ray
spectrometry, or in any other examination of the solution, are listed below expressed as
percentages of the activity .of the principal radiomuclide at the reference time.

Carrier free in 0.5M HC1

At the reference date radium-226 was shown to be in radioactive equilibrium with its daughter
nuclides down the decay chain to polonium-214 and thallium-210, the precursors of lead-210.

The ionisation chamber was calibrated using a standard supplied by the National Institute of
Standards and Technology, Washington DC, USA.

This product meets the quality assurance requirements of the NRC Regulatory Guide 4.15 for
achieving implicit NIST traceability as defined in NCRP 58 (1985).

i
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Standard Traceability Log Rad http://prodsvr01.gel.com:7778/pis/lims/dr_ref_material.rad_sec..

L. Standard Traceability Log Rad

GEL

ASolutlon Materral Info N

- Isotope ; Ftadrum-226 ‘
SOuroe Materral Into v

: Prepared By iAngela Johnson

Parent Code 0024 : :

. Prep Date: . 01/22/1999

Prepared By chhard Klnney e

o - — Venfrcatron Date: ' 01/23/2008
Carner Conc 0 5 M HCL

Explratlon Date: i 04/09/2010
: Reference Date 09/10/1997 : i

' anary Code 0024-A
Ampoule Mass (g) 5 0357 9 : .
Drlutron(mL) 100 mL
Uncertalnty +-37% -
P e - Mass of Parent(g) 499589
LogBook No: RC S021097 -
s o e e ot o ot e Densrty(glmL) 1 0044
Balance ID 38080204

Calculations Converting parent activrty to m/mL|dpm
(Mass ot parent(g)) (Parrn Activity (kBng)) (converslon dpm to kBq)I

(4.9958 g) * (43.85 kBq/g) (soooo dpm/kBq) / (100 mL) = 131439.4980 dpm/mL
~ (4.9958 g) * (43. 85 kBa/g) * (60000 dpm/kBq) / Q 0044 g/mL) /(100 mL) = 1308685. 9326 dpm/g

_ e Secondary Standards e

' % Mass * Dilution Veﬂflcatlon Expiration
Prep Date Preparer 3 Prlmary < (mL) Code Conc dpm/mL Date Date

oao2i2000  AN9SR 105724 . 100  .0024-D 13834.1 dpm/mL 02/10/2005 02/10/2006

: Angela | B 10516.626

v 08/23/2002 Johnson ' 8.0371 100 0024-G dpm/mL 02/10/2004 02/10/2005

GEL Laboratories LLC '

Version 1.0 9/18/2000
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Verification for Ra-226 Standard 0024-A 09

M. Aders Isotope Value Uncertainty

4/13/2009 0024-A 5930.765 106.9965
0024-A 5563.022 98.7976
0024-A 5699.674 104.7832

Mean Value (Counting) = 5731.153 97.29 Pass
Stdev = 185.8813485 Rule 3 (Pass/Fail)
Target = 5891.04
Lower Limit = 5359.390736
Upper Limit = 6102.91613
Rule 1 Pass/Fail Pass
Two sigma = 371.762697
10 % of Mean = 573.1153433
Rule 2 (Pass/Fail) Pass

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements

Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value
of the three verification measurements.

Rule 3 = The determined mean value shall be within 5% of the certificate value.

The analyst prepared three standard verification sources for Ra-226 source 0024-A by transferring portions of the
degassed standard into tared glass liquid scintillation vials. Ten mL of DI Water and 10 mL mineral oil was added
to each vial and the vials were shaken to mix. A Blank vial was prepared in a similar fashion using 10 mL of DI

water and 10 mL of mineral oil. The standard verification vials and Background source were dark adapted for two

hours and counted on LSC Green using source standard verification. Each verification source calculation was
performed as follows:

Source dpm/g = (A - B)/(C)(D)

where:

A = Ver. source cpm,

B = BKGcpm,

C = System efficiency, (cpm/dpm), and
D = mass used for standard verification.

Reference RAD SOP M-001

Page 68 of 108 %ng)ﬂ



. | abed
o AP S wlzwd\n%\J J)f
viv0 G2:L1 600c/EL/Y Sl 09'te L9°109 g8y Sl Ol-6¢ Sv-vL 6002/6/v S0-366€0°C 0000°'L 1'¥6S218L021
SLP 0 60-21 6002/€L/V St 09t €L°98V €0S Sl 6-6¢ St 6002/6/v S0-366€£0°'C 0000’} 1'€652181081
9.v°0 2S'91 6002/€L/¥ Sl 09'te v'ily 9'6p Sl 8-62 St:v1 6002/6/v S0-366£0°C 0000°} 1'265218L02)
LY 0 9v:91 6002/EL/¥ Si 09'te 9/'1ese 1414 aS'y 162 St:v 1 6002/6/v S0-366€0°C 0000°L 1165218102 )
490 L¥:91 6002/E}H/Y Si 09'te S229se L'6p 144 9-62 St:v 1 6002/6/v 50-366€£0°2 0000°t 1°06S218102)
L0 SE:91 6002/EL/¥ Si 09°'le 82'9¢92 c0s 584 S-6¢ St:v 1 6002/6/v S0-366€0°¢C 0000'1 1'685¢181021
8.¥°0 vE:91 6002/EL/¥ St 09'ie 8€.3¢ 20s S0 v-6¢ St:v1 6002/6/¥ S0-366€£0°¢ 0000°} 1'8852181021
8.y°0 2e:91 600c/EL/Y St 09'ic 6068lce 68t S50 €-6¢ St:v 1 6002/6/v G0-366£0°'C 0000°t 1'2852181021
8LV°0 0€:91 6002/EL/V St 09'Le 059¢€C 1'1LS S0 2-6¢ St:v1 6002/6/¥ G0-366€£0°2 0000°L 1'9852181021
Aeoeq awi]/ereq (uw) wdo wdo ("uiw) # Uosod awi/ereq b | al
sidwesg uels awy] $S0JE) #yousnp  ewn) yoey sidwes "N OQIS jonbyy sdweg
Juno) uno) Bugunon jonbyy eidwes ]M
punoiByoeg B)RQ MEJ JUN0D ejdwes sofisperIRy) aidwes TS
Lo
W $95200°0 +:ASPIS I §'0 18did I1dNVS
W 10200070 <+ :ASPS JW 10 Jedid ANOL/TIO TVHININ TWOL : Anewoan
LLEL0 : Ayujepedun poyion Zzz-ud
sAep €28'e : gge-uopey Jo ajljieH } : eduepunqy zzz-uy
nod 002 : VAW pesnbey
22z-uopey : sweuuLed 6002/6/p : 81eq deud
TINH22OST : 3p0J 3INP3I0Id 14V : 1shjeuy
St:p | 6002/6/b :swiL/e1eq exids 68€£958 : yoeg
oL'0 :pappV 8WNOA SI1 V/N  :pappy awnjoA ajids
91°18£0€1 (lwaudp) Ayanoy $97 VN (lwpudp) Ayapoy axds €L 1 # UOISION
6002/82/. : ayeq dx3 §21 V/N  :ateqg dx3 axds 190x3 : 8dA} aji4
v-£200 *N/S SO1 V/N IN/S aids SIX'222NY : sweusy

pinbiq ggz-uopey

1168£958NY

Page 69 of 108



2 abed

9250 9250 St:vi 6002/6/v ¥1:91 6002/€ /Y 1-62 26.000 SOEY'e 0L02/LE/6  6002/S2/€  NIIHDOST
GesS0 G2S0 Sv:vt 6002/6/7 $1:91 6002/EL/P 1-62 261000 SoEV'e oLog/ie/e 6002/Se/€  NIIFYDOST
¥eso $25°0 Sbiv 1 6002/6/v ¥1:91 6002/€t/¥ 1-62 262000 SOEV'E 0L02/1e/€  6002/S2/€ NIIUDHOST
€25°0 €250 Sh:vl 6002/6/v ¥1:91 6002/EL/Y I-62 26,000 SOEV'E 0L0g/Ie/E  6002/Se/€  N3IIYDOST
€250 €250 Sv.v | 6002/6/v y1:91 6002/ /Y \-62 26.00°0 So9ep'e 0102/1E/€  6002/S2/€ N3I3YODOST
€250 €250 Syl 6002/6/v ?1:91 6002/EL/Y L-6¢ 264000 GOEV'E 0L02/LE/6  6002/S2/e N3I3YDIST
2250 22es0 Sh:v 1 6002/6/% v1:91 6002/€ /Y L-62 264000 SOEV'E 0L02/1le/e  6002/52/€  N3IIFHOOST
22s0 2es’0 Sy 6002/6/v v1:91 6002/ /¥ 1-62 262000 SOEV'E 0L02/LE/E  6002/S2/€ N3IIYODOST
2eS'0 2es0 Sh:v L 6002/6/Y v1:9t 6002/EL/Y 1-62 261000 S9EP'E 0L0Z/LE/E  6002/S2/E  NIIYDOST
Wod uonRos0D) ywmoibu awi/oreq ewi)/areqg #uomsod (wdpsudo) (wdppudo) aleq ajed uo
S 10} uno cee-uy ayids vels joey Jou3 Koueoyy3 eng uoneiqied peunod
Anapoy cge-ud wno) fouerolyg JopeleQ  uonesqied
ejdwes 19N $10)98.4 UO|}00110) spunoibyoeg Jojoaleq BlRQ UONBIqGIED
LB68E958NYH

Page 70 of 108



///) A ¢ ebed
n/Az N
AP
%2 0L 1 0ov.S'801 SO1 ¥8.2'9¢ 16882 €906°S 00.0°08¢ 9100 8yvo'6LlL Elvy’L 15690 66860
%0°20F  O¥LS'80L SO SE19'Ge 68¥8°¢ ¥ies's 00€1°S9% 8v10'0 08€L'9L1 ovb'L 0,690 €960
%0°60F  OvZ9'801 sO1 0250'S2 0s8ze’e 2L9L°S 0008°SS 6¥10°0 Sieovil L9%¥°)L $869°0 26860
%cc0l ¥8.87CIl9 SO €102'LEL L2iS’LL l2.5'€2  0091°00S2 £210°0 €vET'929 0size 6¥20°'} LIS¥'1
%6'€0l  ¥8.8°Cl9 sO1 081S6EL 8208°L 1 gGe0've  0099°0¥Se €2100 1562'9€9 L.822 yeo’L 1S9P°L
%0°L0}  v8.8°Cl9 SO1 08.9'tpl 098l 2L 168.v2  0089'Vi92 #2100 20LL’'SS9 lelze 6810’1 968Y°'L
%896 ¥EYO'168S SO 9669'8y2l 2E€./8'V0L vvGeele 000¥'91L22 €210°0 6€.9°669S 20202 9/8.2 0906°'€
%vv6  PEPO'L68S SO 9/9v'8lcl  9.6.°'86 2198'002 006¥°.9l22 02100 6120°€9SS 04£99 1¥£9°2 60eL'e
%.4°00}  $EVO'L68S SO G0S1°662L  S966'901 688¥°'Zle 000¥'829€2 12100 SY9L°0€6S €20, 186L°C GL06°€
fienooey  n0d yay ady adAL o0 nod nod WdO Wdo nod od wmod mnod nod
JeUiWoN a|dweg ejdwes Aurepsoun Aurepsoun  Joug sjey ejey Jou3 U0 vaw |1eA87 1eae
‘doig ejol Bupunop  unodieN  unoDIeN vy ejdweg "oy sjdwes |eonu) uoisioeq
VADISZ VADISZ s)nsey
L
—=
auw | sereq ejdwes o} pejoaliod Aedsp ase sjeujwop axyds - £
ajeq daid yoieq sy} si (jwywdp) Aoy exidg Joj sjep sauaiajey
aw | /ereq ejdwes 0) pejooliod Aeoep ik sjnsey m
'SejON
1168€958NH

Page 71 of



= 3 OO A u;!?uﬁﬂ—

LT

Page 72 of 108

fd o1




Sample Count Start Time:
Data Capture Date:
User Filename:

Spectrum Type

User Number:

User Id:

User Comment:

Isotope Name:
Scintillator:

Sample, Rack-Pos, Time:
H#, Total Counts:

Start, End, X-Axis:

13 Apr 2009 16:14:45

13 Apr 2009 16:30:02
$16041329-1A.WK1
U16041329-1A.WK1
Log Counts

16

RN-222

GREEN

14C

LIQUID

1 29-1
48.1 450

0 990

15.00

Channel Number

‘CPM Ch1

300

SPECTRUM PLOT
USER 16 - RN-222

400 500 600 700
Channel Number (‘Log)
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Sample Count Start Time:

Data Capture Date:
User Filename:

Spectrum Type

User Number:

User Id:

User Comment:

Isotope Name:
Scintillator:

Sample, Rack-Pos, Time:
H#, Total Counts:

Start, End, X-Axis:

13 Apr 2009 16:30:50
13 Apr 2009 16:31:39

S$16041329-2A.WK1
U16041329-1A.WK1

Log Counts

16

RN-222

GREEN

14C

LIQUID

2 29-2 0.50
51.1 12433

0 990 Channel Number

180 W
160 -
140 1
120 A

100 S

CPM Ch1

80 -

60 -

40 A

20 -

SPECTRUM PLOT

USER 16 - RN-222

AN

0 100

200 300

400 500 600
Channel Number ('Log)
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13 Apr 2009 16:32:27

Sample Count Start Time:
Data Capture Date: 13 Apr 2009 16:33:19
User Filename: $16041329-3A.WK1
U16041329-1A.WK1
Spectrum Type Log Counts
User Number: 16
User Id: RN-222
User Comment: GREEN
Isotope Name: 14C
Scintillator: LiQUID
Sample, Rack-Pos, Time: 3 29-3 0.55
H#, Total Counts: 48.9 12867
Start, End, X-Axis: 0 990 Channel Number
SPECTRUM PLOT
USER 16 - RN-222
200 -
180
160 |
i
140 - !H
[
)yt
120 .
5 .
< 100 - | |
o | i
o oy
80 - i ‘! i
.
| | |
% 1 P
' oo
i i | [
“ v |
"JVU 11 \.',J ‘|
20 At W
A, /f\;”“‘/ wﬂWW\ :ﬁ ] Y |
0 100 200 300 400 500 600 700 800 900
Channel Number ('Log)
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Sample Count Start Time: 13 Apr 2009 16:34:09
Data Capture Date: 13 Apr 2009 16:34:57
User Filename: $16041329-4A.WK1
U16041329-1A. WK1
Spectrum Type Log Counts
User Number: 16
User Id: RN-222
User Comment: GREEN
Isotope Name: 14C
Scintiilator: LIQUID
Sample, Rack-Pos, Time: 4 29-4 0.50
H#, Total Counts: 50.2 11972
Start, End, X-Axis: 0 990 Channel Number
SPECTRUM PLOT
USER 16 - RN-222
180 1
160 )
|
140 it
3
i
120 - L
|
= 100 A o
(&) . i |
z .
o 80 A | !
L
L
!
fu'! L 'lr
20 T WMJU}\\J‘VI‘ ‘Ju
M o\ A
0 W‘—-_MMMWM/\J a
0 100 200 300 400 500 600 700 800
Channel Number (‘Log)
lslyp
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General Engineering Laboralories

Calibrafion Source Preparafion Sheet
Applicatie S0P Number AL~ 2IAD- A-00 T W_M_
Sandaa___ QO 2M4-A Mairix of VialPienchett_|O M DT wiacker
Jdomuilinez (O
Amount Used (g orfe)) O‘J
Standand Aciity DPMg or @)1 D) w39 . 4480 Type of Sciniiiation Vial g\a <
Raseroncooms___ A | (0 1977 PpstiDUsed | L4249 30 D
Bersion D 12115 |0 Balanco D Used____ N | A
Residua/Carrier Agant ____INL | A Quenching Agent_____INJ | A
Standerd Number | Quenching Vol ty/ | iiawe. | Finaiwt. | Netwn
| ; - (/-
(4
\ <2 N\ pda
\ c3 N\ A
\ ey N\ P
\ c5S N\ #{
\ C b N~
\ c Pal
\ c 8 Z N\
\ cq pd 3
\ c 10 pd N\
XE [T Z A\
— S i
\| N\
@
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AEA Technology plc

Nycomed Amersham plc ISSUED

Radiation & Radioactivity FOR: Isotrak
Calibration Laboratory Amersham Laboratories :
Amersham Laboratories White Lion Road
White Lion Road Amersham
Amersham Bucki
Buckinghamshire HP79LL
HP79LL
I _Buctiption Principal radionudide: Radium-226 Product code: ~ RAY4#4
ol Solution number: R4/131/89
b

l Measurcment Reference time: 1200 GMT on 15 December 1999

- Nuclear data Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.
Exprmfon'of'l‘herepomdapandeduncettaim}'isbasedonastandardmcemimymdtipliedbyawvuagefaaork-zm,which

uncertaintics forat-disuibuﬂoqwithv.«-weffecdvedegmuoffreedommnspondsmawumgepmbabﬂityofappmﬁmﬂdy

95%.Thcunmmmywahnﬁonhasbemarﬂcdmuinwrdmwewidmmsmqukmt& 4

Unless md:ated, all other uncertainties are expressed at the confidence level associated with one standard

uncertainty.

The format used for the uncertainties in the values of radionuclidic purity is illustrated in the following examples;

6.5(21) - 65+ 2.1
6.54(21) - 6.54 + 0.21
6.543(21) - 6.543 £ 0.021

- T o Joncde M

ips 157y ™ Nycomed



Standard Traceability Log Rad

Z. Standard Traceability Log Rad

~ ASolution Materlal info.

Isotope Radlum-226 '

SOurce Materlal Info

Prepared By: 'Angela Johnson'

Parent Code: . 0299
- ‘ e Prep Date: 09/15/2000
Prepared By Angela Johnson -
e o Venflcatlon Date 01/23/2008
Carner Conc 05M HCL - -
= Explratlon Date 1 01/23/2009
Reference Date. 12/1511 999 - i
: S Primary Code: 0299-A
Ampoule Mass (g): . 5. 0368 9 ;
- e Dllutlon(mL) i 100 mL
Uncertamty +/- 25 % e
- R - Mass of Parent(g . 4.6634 g
LogBook No  RC S 027 128

Calculations Converting parent activity to dpm/mL|dpm/g

http://prodsvrO1.gel.com:7778/pls/lims/dr_ref_material.rad_second_rp

(Mass of parent(g)) * (Parm Activity (kBqg/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dmemL)

(Maas of parent(g)) (Parm Activlty (kBg/g)) * (converslon dpm to kBq) / Density (g/mL) (Dilution Vol) = Parent Actlvity (drtttllg)

(4 6634 g) g) (43.75 kBq/g) (60000 dpmvkBa) / ( 1.0012 g/mL) / (100 mL) = 122273.3377 dpmig

. e .. SeCONdary Standards -
| Prep Date  Preparer | P::ra:asry Di(l:'tli-t;n Code | Conc dpmlml. Ex%i:;ion
::08/26/2003 ongela 19000 | 100 0299E 434s4cpmmlL 11042008 111042005
08/26/20033 ,. J’;'r"gg':n_ Ctee2 | 100 0290F oazespcpmiml  oazo004 082612005
04/05/2005 Amanda Fehr 50018 250 0299-G pheyach 04022008 04/02/2009%
GEL Laborateries LLC o -

Version 1.0 9/18/2000

%ﬂ-ﬁ %

Pagg, 79 of 108
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Verification for Ra-226 Standard 0299-G

0.00415782 Rule 3 (Pass/Fail)

*exception taken due to full recovery of standard

4/2/2008 Isotope Detector CPM BKG CPM
D. Roy 0293-G N1 2536.9600 52.4000
0299-G N2 2520.2500 52.4000
0299-G N3 2532.5000 52.4000
Mean Value (Counting) = 2558.093715 104.944421
Stdev = 10.63610098
Certificate Value = 2437.6 dpm/mL
Lower Limit = 2536.821513 dpnvmL
Upper Limit = 2579.365917 dpm/mL
Rule 1 Pass/Fail Fall
Two sigma = 21.27220197 dpnvmL
10 % of Mean = 255.8093715 dpmvmL
Rule 2 (Pass/Fail) Pass

Verification Rules

Rule 1 = The certificate value

NET CPM
2484.5600
2467.8500
2480.1000

Pass

Standard
Detector Eff Mass. Used (G)

1.917186 0.5057

1.917186 0.5056

1.917186 0.5042
Average =

(NOT Including any uncertainty) shall lie within the 95% confidence interval

Source DPM/G
2562.667649
2545.935781
2565.677715
2558.093715

determined from the mean and two sigma standard deviatlon of the three measurements

Rule 2 = The two sigma value used for the 85% confidence Interval shall not exceed 10% of the mean value

of the three verification measurements.

Rule 3 = The determined mean value shall be within 10% of the certificate value.

The analyst prepared three standard verification so
the standard into tared glass liquid scintillation vial
scintillation cocktail was added to each vial and th
similar fashion using 1 mL of DI water and 10 mL
Background source were dark adapted for two ho
verification. The Ra-226 efficiency calibration wh

Source dpm/g = (A - B)/(C)(D)
where:

A
B
c
D

LBAD SOP M-001

Ver. source cpm,

BKG cpm,

System efficiency, (cpm/dpm), and
mass used for standard verification.

urces for Ra-226 source 0299-G by transferring portions of
s. One mL of DI Water and ten mLs of Ready Gel liquid

@ vials were shaken to mix. A Blank vial was prepared in a
of Ready Gel cocktail. The standard verification vials and
urs and counted on LSC Gold for Radium source standard
ich was used for verification calculations was performed on
4/02/08 using source 0024-A (Ra-226). Calibration data is recorded in this logbook under Ra-226 0024. Each
veritication source calculation was performed as follows:

N VASA
ke f G Wl

;lh z‘f../

e

Sl
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LI=TOTAL ACT
USER:11
FRESET TIME
DATR CALC
COUNT BLANK
TWO PHASE
SCINTILLATOR:
LOW LEVEL :

e
CkM

NO

NO
LIGUID
NO

*E
%*E

. - 99v.@
d. - 100@. @2

CHAN 3
CHAM:
TIME H#
MIN

SAM
NO

FQS

!

=
.43 11401
@ 48
Z.435 114.1
5.2
3.959
4,30 124,
4.0 129,

} i
raBE NI B R S B s

L

B~ e e
|

0299 -G 0924Y-A

G L3 U 0 G G L T

P T el e

Pag%ﬁl of 108

IWVITY
COMMENT : GOLD

YES
ICH# NO
AGC NO
LUMEX : YES
HALF LIFE

H#

RROR:
RROR:

CPM %ERROR

12. 86
1.98
1.98
1.89

12. 36
2.2
1.99
1.99

48. 6@
25475.00
25432. 50
24786.67

S2. 40

2536. 96
2920, 25
2532, 50

2. 22 FACTOR:
2.2 FACTOR:

SAMPLE REPEATS:
REFLICATES
CYCLE REFERTS
LOW SAMFLE REJ:
CORRECTION DATE:

1
: 1
: i
@

1. daaaad  BKG.
1. qag@2az  BKG. SUB:

CAM %ERROR
S1.6@ 1:2.48
25475, 0@ 1.98
25432. 52 1.98
£4786. 67 1.89
S4.88 1=2.28
2538. 23 2. A
2o23. 0@ 1.239
2534. 25 1.99

FAGE :

2 APR =28 =

FRINTER

RSz32

DISK

none

SUB:

LUMEX
%

2. 89
@. a4
@. @
@. @ia
Q.57
@, a7
0. a5
@, as

@
7

ELAPSED
TIME

5.599
€. 24
8. 34
9. 8@
15.83
. 89
£9. 97
31. a4



Sample Count Start Time:

Data Capture Date:
User Filename:

Spectrum Type
User Number:
User ld:

User Comment:
Isotope Name:
Scintillator:

Sample, Rack-Pos, Time:

H#, Total Counts:
Start, End, X-Axis:

2 Apr 2008 22:28:46

4/2/2008 22:34:01
S$11040213-5A.WK1
U11040213-1A.WK1
Log Counts

1

TOTAL ACTIVITY
GOLD

14C

LIQUID

5 13-5
112.3 66

0 990

5.00

Channel Number

Counts

o
o I;v — el L 1

1 I

100

200

SPECTRUM PLOT
USER 11 - TOTAL ACTIVITY

:

|

Channel Number (Log)

LIS

' J

I l] )

600

900

%52

=,
a:
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Sample Count Start Time:
Data Capture Date:
User Filename:

Spectrum Type

User Number:

User Id:

User Comment:

Isotope Name:
Scintillator:

Sample, Rack-Pos, Time:
H#, Total Counts:

Start, End, X-Axis:

2 Apr 2008 22:34.49

4/2/2008 22:39:04
$11040213-6A.WK1
U11040213-1A.WK1

Log Counts

1

TOTAL ACTIVITY

GOLD

14C

LIQUID

6 13-6 3.95
121.6 7906

0 990 Channel Number

SPECTRUM PLOT
USER 11 - TOTAL ACTIVITY

' 0 100 200 300 400 500 600 700
Channel Number (Log)
.S
=
Page 8% of 108 [‘{ 7




Sample Count Start Time:
Data Capture Date:
User Filename:

Spectrum Type

User Number:

User Id:

User Comment:

Isotope Name:
Scintillator:

Sample, Rack-Pos, Time:
H#, Total Counts:

Start, End, X-Axis:

2 Apr 2008 22:39:51

4/2/2008 22:44:07
S$11040213-7A.WK1
U11040213-1A.WK1
Log Counts

1

TOTAL ACTIVITY
GOLD

14C

LIQUID

7 13-7 4.00
120.4 7901
0 990

Channel Number

180 -

160

140 -

120

100

Counts

80
60 -
:

| 40

! 20

0 100

200

SPECTRUM PLOT
USER 11 - TOTAL ACTIVITY

300 400 500 600
Channel Number (Log)

700

800

900

@“\jsﬁ
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Sample Count Start Time:
Data Capture Date:
User Filename:

Spectrum Type

User Number:

User Id:

User Comment:

Isotope Name:
Scintillator:

Sample, Rack-Pos, Time:
H#, Total Counts:

Start, End, X-Axis:

2 Apr 2008 22:44.55

4/2/2008 22:49:12
S$11040213-8A.WK1
U11040213-1A.WK1
Log Counts

11

TOTAL ACTIVITY
GOLD

14C

LIQUID

8 13-8 4.00
120.0 7908

0 990

Channel Number

180 -

160

1

| 140

——L

120

——

100

Counts

80

—_—de 1L

| 60
|
40

20

——— L

0 100

SPECTRUM PLOT
USER 11 - TOTAL ACTIVITY

200 300 400 500 600

Channel Number (Log)

800 900

=
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General Engineering Laboralories

Verificaion Source Preparaiion Shest
Appliceble SOP Number GlL'EA'D'A‘ OO‘I leokope (2'\7«7«7'
Daie Standarde Prepared __ 22 |25 0L Cockaal Type Uned MiNtA2l 0 | Sintitetor
sendin OAA-E& Mak of ViavPlanchett 10 L
lomL pineral Ol
AmtuUud(ga@ -Qﬁm O\
Standard Activly (DPNIg or (i) Qutb. 341N\ Type of Scintilation Vial \ass
Refernce Dele 1215 144 PpstoDUend D15870L3
Expiration Dt \1l‘6|°b, eancemused_ NN} A
tar Aguest NA . o agem____ N LA
Standesd Number | Guendhing Vol uiy | mitaiwe. | Fnaiwe | Netwe
: ; @ 1 @ ! (@ _
= < 7’®
/ 3 N\ e
/ 4 N\ A
II 5 //
/ i ' N
/ . RN
/ il 7 N
/ - 12 e N
/ 1l Z N\
l pd N
e N\
[ pd N\ A
i yd
I @
®
Prepared By: Date 2 122 |0ob

Rev 1 ALM S/10897
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CONTINUING
CALIBRATION
DATA




Liquid Scintillation Counter Checks for 15-JAN-2010

http://prodsvr01.gel.com:7778/pls/lims/dr_inst_checks2.show_results

;. Liquid Scintillation Counter Checks for

i 15-JAN-2010

Short Name Parmname Run Time

LSCBLUE

LSCBROWN

LSCGOLD

10of3
Page 88 of 108

Carbon-14
Carbon-14
Tritium
Tritium
BKG
BKG
Carbon-14
Carbon-14
Tritium
Tritium
BKG
BKG
Carbon-14
Carbon-14
Tritium
Tritium
BKG
BKG
Carbon-14
Carbon-14
Tritium
Tritium
BKG
BKG
Carbon-14
Carbon-14
Tritium
Tritium
BKG
BKG
Carbon-14
Carbon-14

04:51
04:52
04:54
04:55
04:57
05:27
02:49
02:50
02:52
02:54
02:56
03:26
12:33
12:34
12:36
12:37
12:39
13:10
17:25
17:27
17:28
17:30
17:32
18:03
18:49
18:50
18:52

18:54 -

18:56
19:27

05:29
05:30

Count Counts CPM

.95

30
30

.95
.95

30
30

.95
.95

30
30

.95
.95

30
30

95
95

30
30

.95
95

41800
42400
63100
62900
20.9
22
42300
42400
62100
62200
25.6
227
42200
42300
62400
61600
214
22.8
42100
42700
62000
62600
23.1
24.7
42300
42300
62700
62200

234
23.9

43200
43000

Stdev

-1.6
1.11
-0.28
-0.77
0.05
038
-0.01
0.3
-1.6
-1.1
448
-0.15
-0.81
-0.31
-0.43

1.71
-1.5
-2.1

Status Comments

1/18/2010 1:18 PM



Liquid Scintillation Counter Checks for 15-JAN-2010 http://prodsvr01.gel.com:7778/pls/lims/dr_inst_checks2.show_results

Tritium 05:32 7 86600 -0.41
Tritium 05:33 7 85600 -2.1
BKG 05:35 30 202 -14
BKG 06:05 30 21,7 0.19
LSCGREEN Carbon-14 05:02 95 42300 0.13
Carbon-14 05:04 1 41900 -1.6
Tritium 05:05 .85 60000 -1.8
Tritium 05:07 .85 59900 -2
BKG 05:09 30 20 -1
BKG 05:39 30 205 -045
LSCORANGE Carbon-14 05:27 1.012433 98500 -1
Tritium 05:30 1.012433 132000 -3.9
BKG 06:03 30.01243 108 -1.9
Carbon-14 06:04 1.012433 97900 -2.9
Tritium 06:05 1.012333 132000 -5
BKG 06:36 30.01243 10.6 -2.2
Carbon-14 07:45 1.012433 98200 -1.9
Tritium 07:48 1.012433 132000 -4.2
BKG 08:21 30.01243 122 023 Q\MQ&% (.Q/;(U ﬂ
Carbon-14 08:22 1.012433 98200 -1.9
Tritium 08:24 1.012333 133000 -3
BKG 08:54 30.01243 11.1 -14
LSCPINK Carbon-14 05:11 1.012433 94800 1.98
Tritium 05:14 1.012433 56900 -14
BKG 05:47 30.01243 11.8 -1
Carbon-14 05:48 1.012433 93700 -1.3
Tritium 05:50 1.012433 57000 -0.99
BKG 06:20 30.01243 109 -12
LSCPURPLE  Carbon-14 01:31 S5 94500 -0.53
Carbon-14 01:32 .55 94800 0.06 ﬁp \]\6 l l O
Tritium 01:33 .95 66300 -3.4 Outside Three Sigma
Tritium 01:34 9 66900 -1.9
BKG 01:36 30 289  -0.34
BKG 02:07 30 269 -19
Carbon-14 11:51 .55 94600 -0.28
Carbon-14 11:52 .55 95300 1.53
Tritium 11:33 9 66900 -1.9
Tritium 11:54 95 66400 -3.1 Oyfside Three Sigma

O\ Yoy YN U

2 0f3 1/18/2010 1:18 PM
Page 89 of 108



3o0f3

LSCRED

LSCSILVER

LSCYELLOW

Reviewed by

Y
Date \’\8\\0 |

BKG 11:56
BKG 12:26
Carbon-14 14:50
Carbon-14 14:51

Tritium 14:52
Tritium 14:53
BKG 14:55
BKG 15:26

Carbon-14 03:07
Carbon- 14 03:08

Tritium 03:10
Tritium 03:11
BKG 03:13
BKG 03:43

Carbon-14 05:14
Carbon-14 05:14

Tritium 05:16
Tritium 05:17
BKG 05:18
BKG 05:49

Carbon-14 07:43
Carbon-14 07:46

Tritium 07:48
Tritium 07:51
BKG 07:54
BKG 08:25

30
30
.55
.55
95
95
30
30
95
.95
75
75
30
30
45
45
75

30
30
1.717
1.717
2.017
2
30
30

29.5
26.2
94900
94600
66700
66500
29
28.7
42400
42200
65800
65700
22.5
21.9
95300
95800
68300
67700
233
245
97900
98000
131000
132000
13.3
13.3

GEL Laboratories LL.C

Page 90 jof 108
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0.14
-2.4
0.35
-0.44
=25
-3
-0.23
-0.45
-0.21
-0.87
-0.46
-0.76
-0.81
-1.2
-0.05
1.09
-1.8

-0.85
0.22
0.34
0.88
-3
-1.1
-1.9
-1.9

1/18/2010 1:18 PM



Liquid Scintillation Counter Checks for 18-JAN-2010 http://prodsvr01.gel.com:7778/pls/lims/dr_inst checks2.show_results

L1qu1d Scintillation Counter Checks for
" 18-JAN-2010

Count

Short Name Parmname Run Time Time Counts CPM Stdev Status Comments
LSCBLUE Carbon-14 07:03 .95 42200 0.56 — \C)C\LQO‘ OL)\'
Carbon-14  07:05 95 42100 0.03 A
Tritium 07:06 8 62500 -1.9
Tritium 07.07 .8 63900 243
BKG 07:09 30 224 0.49
BKG 07:40 30 21.1 0.1
LSCBROWN  Carbon-14 05:43 .95 42200 -0.57
Carbon-14 05:44 .95 42200 -0.71
Tritium 05:46 .8 62500 -0.04
Tritium 05:48 .8 62100 -1.5
BKG 05:50 30 22.8 -0.08
BKG 06:21 30 23.5 1.16
LSCGOLD Carbon-14 05:47 95 43400 -0.57
Carbon-14 05:49 95 43100 -1.5
Tritium 05:50 T 85900 -1.5
Tritium 05:51 T 85700 -1.9
BKG 05:53 30 21.,5  -0.03
BKG 06:24 30 18.9 -2.8
LSCGREEN Carbon-14 05:41 95 42500 1.13
Carbon-14 05:42 95 42200 -0.13
Tritium 05:44 .85 60500 -0.17
Tritium 05:45 .85 60300 -0.76
BKG 05:47 30 204 -0.53
BKG 06:18 30 204 -0.56
LSCORANGE Carbon-14 09:07 1.012433 98400 -1.4
. Tritium 09:10 1.012433 133000 -3.2  Outside Three Sigma
BKG 09:43 30.01243 11.9 -0.23
Carbon-14 09:44 1.012433 98700 -0.16
Tritium 09:45 1.012333 132000 -3.7 Outside Three Sigma
BKG 10:16 30.01243 123 0.33
Carbon-14 13:54 1.012433 98300 -1.6
Tritium 13:57 1.012433 132000 -3.6 Outside Three Sigma
1of3 1/18/2010 3:45 PM
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Liquid Scintillation Counter Checks for 18-JAN-2010

LSCPINK
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Carbon-14
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1.01235
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30.01243
.55
.55
9
9
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30
.95
1
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8
30
30
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1.717
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2
30
30
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98400
133000
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94700
57300
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94600
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94900
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68300
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98200
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132000

13.6

13.4
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G 06:30
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-1.9
-12
-3.1
0.62
1.58
0.26
-1.3
1.35
2.2
-1.3
0.32
0.45
-1.6
22
0.9

-0.77
0.01
16

-0.41
-1.8
-1.8

-0.94
0.16
1.16
2.6
-1.8
0.41

-0.76
1.49
1.64

2
-1.6
-14
-1.7

Outside Three Sigma
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Data used for L SC Radon-222 in Liquids 18-JAN-2010

Radon-222 BLANK: LimitsLCL =-.1UCL =.1

Batch ID| Samp ID Run Date Status | Value | Deviation | Units | Mean | LCL | LWL |UWL | UCL | Stdev
888296 | 1201888688 | 27-JUL-2009 15:08 | DONE |0 05 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
888866 | 1201890198 | 29-JUL-2009 04:05 | DONE |0 0.56 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
889213 | 1201890949 | 29-JUL-2009 19:49 | DONE |0 -0.12 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
889592 | 1201891830 | 31-JUL-2009 11:38 | DONE |0 0.54 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
890056 | 1201892805 | 31-JUL-2009 17:27 | DONE |0 0.18 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
890128 | 1201892968 | 02-AUG-2009 21:18 | DONE | 0 -0.02 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 |0.03
891180 | 1201895534 | 06-AUG-2009 07:19 | DONE | 0 -0.23 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
891966 | 1201897339 | 08-AUG-2009 15:27 | DONE | 0 0.14 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
899920 | 1201917167 | 03-SEP-2009 15:52 | DONE |0 -0.09 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
900305 | 1201918118 | 04-SEP-2009 13:07 | DONE | 0 -0.05 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
902162 | 1201922458 | 11-SEP-2009 20:43 | DONE | 0 0.92 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
904049 | 1201927060 | 18-SEP-2009 07:38 | DONE | 0 0.9 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
904317 | 1201927694 | 21-SEP-2009 23:35 | DONE |0 0.71 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
905111 | 1201929785 | 22-SEP-2009 22:02 | DONE | 0 0.99 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
905356 | 1201930389 | 24-SEP-2009 09:10 | DONE |0 -0.04 pCi/mL |-0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
907808 | 1201936292 | 08-OCT-2009 16:09 | DONE | 0 -5 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
914941 | 1201953542 | 23-OCT-2009 15:19 | DONE | 0 0.25 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 |0.03
914890 | 1201953426 | 23-OCT-2009 16:56 | DONE | 0 -0 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
915321 | 1201954382 | 24-OCT-2009 07:58 | DONE | 0 -0.1 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 |0.03
915492 | 1201954779 | 26-OCT-2009 08:01 | DONE | 0 -1 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
916231 | 1201956685 | 28-OCT-2009 05:53 | DONE | 0 0.13 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
916704 | 1201957861 | 29-OCT-2009 08:29 | DONE | 0 -0.42 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
917227 | 1201959116 | 30-OCT-2009 01:23 | DONE | 0 0.95 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
917559 | 1201959903 | 02-NOV-2009 09:31 | DONE | 0 0.93 pCi/mL |-0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
918656 | 1201962495 | 04-NOV-2009 08:42 | DONE | 0 0.17 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
920046 | 1201965737 | 06-NOV-2009 20:09 | DONE | 0 -1 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
922512 | 1201971563 | 14-NOV-2009 04:34 | DONE | 0 0.36 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
922709 | 1201971997 | 16-NOV-2009 09:34 | DONE | 0 0.77 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 |0.03
924119 | 1201975500 | 19-NOV-2009 12:07 | DONE | 0 -0.43 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
924558 | 1201976467 | 20-NOV-2009 00:17 | DONE | 0 0.06 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
925021 | 1201977554 | 20-NOV-2009 23:21 | DONE | 0 -04 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
925100 | 1201977706 | 21-NOV-2009 00:42 | DONE | 0 11 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
928999 | 1201986696 | 04-DEC-2009 10:37 | DONE | 0 0.13 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
931048 | 1201991400 | 10-DEC-2009 14:39 | DONE | 0 0.12 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
937719 | 1202006634 | 30-DEC-2009 22:50 | DONE | 0 0.12 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 |0.03
939320 | 1202010158 | 07-JAN-2010 19:57 | DONE | 0 -0.39 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
939964 | 1202011491 | 09-JAN-2010 15:20 | DONE | 0 -0.92 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 |0.03
940747 | 1202013417 | 12-JAN-2010 18:07 | DONE | 0 0.52 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
941700 | 1202015593 | 15-JAN-2010 08:33 | DONE | 0 -0.37 pCi/mL | -0.007 | -0.09 | -0.063 | 0.05 |0.08 | 0.03
Radon-222 DUP: LimitsLCL =0 UCL =20

Batch ID| SampID Run Date Status | Value | Deviation | Units | Mean | LCL |LWL | UWL | UCL | Stdev
888296 | 1201888689 | 27-JUL-2009 15:24 | DONE | 4 -0.39 percent | 13.3 |0 -32 583 |20.0 |225

888866 | 1201890199 | 29-JUL-2009 04:21 | DONE | 14 0.03 percent [ 13.3 |0 -32 583 |20.0 |225

889213 | 1201890950 | 29-JUL-2009 20:06 | DONE | 12 -0.04 percent | 13.3 |0 -32 583 |20.0 |225

889592 | 1201891831 | 31-JUL-2009 11:55 | DONE | 27 0.59 percent | 133 |0 -32 583 |20.0 (225
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890056 | 1201892806 | 31-JUL-2009 17:43 | DONE | 75 27 percent [ 13.3 |0 -32 583 |20.0 | 225
890128 | 1201892969 | 02-AUG-2009 21:34 | DONE | 11 -0.1 percent |13.3 |0 -32 |583 [200 |225
891180 | 1201895535 | 06-AUG-2009 07:36 | DONE | O -0.59 percent [ 13.3 |0 -32 583 |20.0 | 225
891966 | 1201897340 | 08-AUG-2009 15:43 | DONE | 0 -0.59 percent | 13.3 |0 -32 |583 [200 |225
899920 | 1201917168 | 03-SEP-2009 16:09 | DONE | 12 -0.08 percent |13.3 |0 -32 |583 [200 | 225
900305 | 1201918119 | 04-SEP-2009 13:24 | DONE |0 -0.59 percent |13.3 |0 -32 |583 [200 |225
902162 | 1201922459 | 15-SEP-2009 06:45 | DONE |0 -0.59 percent |13.3 |0 -32 |583 [20.0 |225
904049 | 1201927061 | 18-SEP-2009 07:54 | DONE |9 -0.2 percent |13.3 |0 -32 |583 [200 |225
904317 | 1201927695 | 21-SEP-2009 23:51 | DONE | 104 |4 percent |13.3 |0 -32 |583 [20.0 | 225
905111 | 1201929786 | 22-SEP-2009 22:19 | DONE | 0 -0.59 percent [ 13.3 |0 -32 583 |20.0 | 225
905356 | 1201930390 | 24-SEP-2009 09:26 | DONE |0 -0.59 percent |13.3 |0 -32 |583 [200 | 225
907808 | 1201936293 | 08-OCT-2009 16:25 | DONE | 0 -0.59 percent [ 13.3 |0 -32 583 |20.0 |225
914941 | 1201953543 | 23-OCT-2009 15:35 | DONE | 4 -041 percent |13.3 |0 -32 |583 [200 |225
914890 | 1201953427 | 23-OCT-2009 17:12 | DONE | 1 -0.53 percent |13.3 |0 -32 |583 [200 |225
915321 | 1201954383 | 24-OCT-2009 08:14 | DONE | 44 13 percent |13.3 |0 -32 |583 [200 |225
915492 | 1201954780 | 26-OCT-2009 08:17 | DONE | 27 0.6 percent |13.3 |0 -32 |583 [20.0 | 225
916231 | 1201956686 | 28-OCT-2009 06:09 | DONE | 8 -0.24 percent |13.3 |0 -32 |583 [200 |225
916704 | 1201957862 | 29-OCT-2009 08:45 | DONE | 29 0.71 percent | 13.3 |0 -32 |583 [200 | 225
917227 | 1201959117 | 30-OCT-2009 01:39 | DONE | 17 0.14 percent [ 13.3 |0 -32 583 |20.0 | 225
917559 | 1201959904 | 02-NOV-2009 09:47 | DONE | 12 -0.04 percent |13.3 |0 -32 |583 [200 | 225
918656 | 1201962496 | 04-NOV-2009 08:58 | DONE | 0 -0.59 percent [ 13.3 |0 -32 583 |20.0 | 225
920046 | 1201965738 | 06-NOV-2009 20:25 | DONE | 0 -0.59 percent | 13.3 |0 -32 |583 [200 |225
922512 | 1201971564 | 14-NOV-2009 04:51 | DONE | 0 -0.59 percent [ 13.3 |0 -32 583 |20.0 |225
922709 | 1201971998 | 16-NOV-2009 09:51 | DONE | 15 0.07 percent |13.3 |0 -32 |583 [200 |225
924119 | 1201975501 | 19-NOV-2009 12:23 | DONE | 0 -0.59 percent [ 13.3 |0 -32 583 |20.0 |225
924558 | 1201976468 | 20-NOV-2009 02:19 | DONE | 60 21 percent |13.3 |0 -32 |583 [200 |225
925021 | 1201977555 | 20-NOV-2009 23:37 | DONE | 0 -0.59 percent |13.3 |0 -32 |583 [20.0 | 225
925100 | 1201977707 | 21-NOV-2009 00:58 | DONE | 0 -0.59 percent [ 13.3 |0 -32 583 |20.0 | 225
928999 | 1201986697 | 04-DEC-2009 10:53 | DONE | 0 -0.59 percent |13.3 |0 -32 |583 [200 |225
931048 | 1201991401 | 10-DEC-2009 14:56 | DONE | 0 -0.59 percent [ 13.3 |0 -32 583 |20.0 | 225
937719 | 1202006635 | 31-DEC-2009 00:52 | DONE | 0 -0.59 percent | 13.3 |0 -32 |583 [200 |225
939320 | 1202010159 | 07-JAN-2010 20:13 | DONE | 4 -04 percent |13.3 |0 -32 |583 [20.0 | 225
939964 | 1202011492 | 09-JAN-2010 15:36 | DONE |0 -0.59 percent |13.3 |0 -32 |583 [200 |225
940747 | 1202013418 | 12-JAN-2010 18:24 | DONE | 13 00 percent [ 13.3 |0 -32 583 |20.0 |225
941700 | 1202015594 | 15-JAN-2010 08:49 | DONE | 15 0.1 percent |13.3 |0 -32 |583 [200 |225
Radon-222 LCS: LimitsLCL = 75 UCL =125
BatchID| Samp ID Run Date Status | Value | Deviation | Units | Mean | LCL | LWL | UWL | UCL | Stdev
888296 |1201888691 | 30-JUL-2009 10:41 | DONE | 100 00 percent | 100 |75.0 |833 |117 |125 |8.33
888866 | 1201890201 | 31-JUL-2009 09:44 | DONE | 100 |-0.03 percent (100 |75.0 |{833 |117 |125 |8.33
889213 | 1201890952 | 02-AUG-2009 20:11 | DONE | 102 0.29 percent | 100 |75.0 [833 |117 |125 |8.33
889592 | 1201891833 | 03-AUG-2009 08:37 | DONE | 108 | 0.97 percent (100 |75.0 {833 |117 |125 |8.33
890056 | 1201892808 | 03-AUG-2009 09:26 | DONE | 109 | 1.1 percent (100 |75.0 |{833 |117 |125 |8.33
890128 | 1201892971 | 04-AUG-2009 02:01 | DONE | 101 | 0.13 percent (100 |75.0 {833 |117 |125 |8.33
891180 | 1201895537 | 12-AUG-2009 03:38 | DONE | 118 | 2.1 percent (100 |75.0 |{833 |117 |125 |833
891966 | 1201897342 | 12-AUG-2009 21:41 | DONE | 117 |21 percent (100 |75.0 {833 |117 |125 |833
899920 | 1201917170 | 09-SEP-2009 00:34 | DONE | 96 -0.53 percent (100 |75.0 {833 |117 |125 |833
900305 | 1201918121 | 10-SEP-2009 06:57 | DONE | 113 16 percent | 100 |75.0 |833 |117 |125 |8.33
902162 | 1201922461 | 14-SEP-2009 09:23 | DONE | 103 |0.41 percent (100 |75.0 {833 |117 |125 |8.33
904049 | 1201927063 | 22-SEP-2009 01:14 | DONE | 81 -2 percent | 100 |75.0 |833 |117 |125 |8.33
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904317 | 1201927697 | 22-SEP-2009 23:08 | DONE | 86 -2 percent | 100 |75.0 |833 |117 |125 |8.33
905111 | 1201929788 | 25-SEP-2009 17:33 | DONE | 118 |21 percent (100 |75.0 {833 |117 |125 |833
905356 | 1201930392 | 26-SEP-2009 08:36 | DONE | 103 0.4 percent | 100 |75.0 [833 |117 |125 |8.33
907808 | 1201936295 | 06-OCT-2009 13:47 | DONE | 117 |2 percent (100 |75.0 {833 |117 |125 |8.33
914941 | 1201953545 | 26-OCT-2009 10:18 | DONE | 95 -0.55 percent (100 |75.0 |833 |117 |125 |8.33
914890 | 1201953429 | 26-OCT-2009 11:07 | DONE | 94 -0.77 percent (100 |75.0 {833 |117 |125 |8.33
915321 | 1201954385 | 26-OCT-2009 17:11 | DONE | 109 |1.1 percent (100 |75.0 |{833 |117 |125 |8.33
915492 | 1201954782 | 28-OCT-2009 10:27 | DONE | 107 |0.81 percent (100 |75.0 {833 |117 |125 |833
916231 | 1201956688 | 30-OCT-2009 12:13 | DONE | 105 |0.59 percent (100 |75.0 {833 |117 |125 |833
916704 | 1201957864 | 02-NOV-2009 10:36 | DONE | 95 -0.65 percent | 100 |75.0 | 833 |117 |125 |8.33
917227 | 1201959119 | 02-NOV-2009 11:25 | DONE | 98 -0.26 percent (100 |75.0 {833 |117 |125 |8.33
917559 | 1201959906 | 03-NOV-2009 20:37 | DONE | 109 11 percent | 100 |75.0 [833 |117 |125 |8.33
918656 | 1201962498 | 06-NOV-2009 19:20 | DONE | 107 | 0.85 percent (100 |75.0 {833 |117 |125 |8.33
920046 | 1201965740 | 09-NOV-2009 09:03 | DONE | 93 -0.87 percent (100 |75.0 |833 |117 |125 |833
922512 | 1201971566 | 16-NOV-2009 14:31 | DONE | 91 -1 percent (100 |75.0 {833 |117 |125 |8.33
922709 | 1201972000 | 18-NOV-2009 06:54 | DONE | 118 21 percent (100 |75.0 [833 |117 |125 |833
925021 | 1201977557 | 24-NOV-2009 04:01 | DONE | 89 -1 percent ({100 |75.0 {833 |117 |125 |8.33
925100 | 1201977709 | 24-NOV-2009 04:50 | DONE | 92 -0.93 percent (100 |75.0 |{833 |117 |125 |833
924119 | 1201975503 | 24-NOV-2009 08:23 | DONE | 109 11 percent | 100 |75.0 | 833 |117 |125 |8.33
924558 | 1201976470 | 24-NOV-2009 09:11 | DONE | 110 |1.2 percent (100 |75.0 {833 |117 |125 |833
928999 | 1201986699 | 07-DEC-2009 09:10 | DONE | 92 -1 percent | 100 |75.0 [833 |117 |125 |8.33
931048 | 1201991403 | 12-DEC-2009 10:17 | DONE | 105 |0.57 percent (100 |75.0 {833 |117 |125 |833
937719 | 1202006637 | 04-JAN-2010 08:03 | DONE | 92 -0.92 percent (100 |75.0 |{833 |117 |125 |833
939320 | 1202010161 | 11-JAN-2010 12:40 | DONE |97 -0.31 percent (100 |75.0 {833 |117 |125 |8.33
939964 | 1202011494 | 12-JAN-2010 03:33 | DONE | 104 |0.44 percent (100 |75.0 |{833 |117 |125 |8.33
940747 | 1202013420 | 15-JAN-2010 08:26 | DONE | 94 -0.68 percent (100 |75.0 {833 |117 |125 |833
941700 | 1202015596 | 18-JAN-2010 07:31 | DONE | 102 |0.19 percent (100 |75.0 |{833 |117 |125 |833
Radon-222 RER: LimitsLCL =0UCL =3

Batch ID| Samp ID Run Date Status | Value | Deviation | Units| Mean | LCL | LWL | UWL | UCL | Stdev
629264 | 1201324245 | 28-APR-2007 11:39 | DONE [1.03 |-0.51 dec 154 |0 -0.47 | 356 |3.00 |1.01

728723 | 1201519907 | 21-FEB-2008 19:51 | DONE |1.27 |-0.27 dec (154 |0 -0.47 356 |3.00 |1.01

803128 | 1201688653 | 09-OCT-2008 04:13 | DUSE | 4.49 |29 dec 154 |0 -0.47 | 356 |3.00 |1.01

838729 | 1201770251 | 05-FEB-2009 00:33 | DONE | 0.85 |-0.69 dec 154 |0 -0.47 | 356 |3.00 |1.01

849481 | 1201796264 | 13-MAR-2009 02:07 | DONE | 0.79 |-0.75 dec (154 |0 -0.47 | 356 |3.00 |1.01

852451 | 1201802857 | 20-MAR-2009 10:53 | DONE | 1.19 |-0.35 dec 154 |0 -0.47 | 356 |3.00 |1.01

852725 | 1201803521 | 21-MAR-2009 17:19 | DONE | 0.69 |-0.85 dec (154 |0 -0.47 | 356 |3.00 |1.01

862433 | 1201826997 | 29-APR-2009 14:04 | DONE | 1.66 |0.12 dec [154 |0 -0.47 | 356 |3.00 |1.01

889592 |1201891831 | 31-JUL-2009 11:55 |DONE | 142 |-0.12 dec (154 |O -0.47 356 |3.00 |1.01

904317 | 1201927695 | 21-SEP-2009 23:51 |DONE | 1.75 |0.2 dec 154 |0 -0.47 | 356 |3.00 |1.01

915492 | 1201954780 | 26-OCT-2009 08:17 | DONE | 1.47 |-0.07 dec (154 |O -0.47 356 |3.00 |1.01

942156 | 1202016820 | 15-JAN-2010 16:58 | DONE | 1.9 0.36 dec 154 |0 -0.47 | 356 |3.00 |1.01

Radon-222 SPIKE: LimitsLCL = 75 UCL =125

Batch ID| Samp ID Run Date Status | Value | Deviation | Units | Mean | LCL | LWL | UWL | UCL | Stdev
890056 | 1201892807 | 03-AUG-2009 09:10 | DONE | 96 -0.43 percent (100 |75.0 {833 |117 |125 |8.33
888866 | 1201890200 | 04-AUG-2009 07:39 | DONE | 125 |3 percent (100 |75.0 |{833 |117 |125 |833
887360 | 1201886413 | 04-AUG-2009 08:10 | DONE | 119 | 2.3 percent ({100 |75.0 |{833 |117 |125 |8.33
890128 | 1201892970 | 05-AUG-2009 15:41 | DONE | 84 -2 percent (100 |75.0 |{833 |117 |125 |833
889592 | 1201891832 | 06-AUG-2009 17:46 | DONE | 106 0.75 percent | 100 |75.0 |833 |117 |125 |8.33
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891180 | 1201895536 | 12-AUG-2009 03:23 | DONE | 118 | 2.1 percent (100 |75.0 [833 |117 |125 |8.33
891966 | 1201897341 | 12-AUG-2009 21:25 | DONE | 112 |15 percent | 100 |75.0 |833 |117 |125 |833
899920 | 1201917169 | 09-SEP-2009 00:17 | DONE | 97 -0.38 percent (100 |75.0 |833 |117 |125 |8.33
900305 |1201918120 | 10-SEP-2009 06:41 | DONE | 110 |1.2 percent | 100 |75.0 |833 |117 |125 |8.33
902162 | 1201922460 | 15-SEP-2009 08:47 | DONE | 144 |53 percent | 100 |75.0 |833 |117 |125 |833
904317 | 1201927696 | 24-SEP-2009 21:39 | DONE | 109 |1.1 percent | 100 |75.0 |833 |117 |125 |8.33
904049 | 1201927062 | 25-SEP-2009 11:49 | DONE | 93 -0.88 percent | 100 |75.0 |833 |117 |125 |833
905111 | 1201929787 | 25-SEP-2009 17:16 | DONE | 116 |1.9 percent | 100 |75.0 |833 |117 |125 |8.33
905356 | 1201930391 | 26-SEP-200908:20 | DONE | 112 |14 percent | 100 |75.0 |833 |117 |125 |833
907808 | 1201936294 | 06-OCT-2009 13:31 | DONE | 107 |0.86 percent (100 |75.0 [833 |117 |125 |8.33
914941 | 1201953544 | 26-OCT-2009 10:02 | DONE | 119 | 2.2 percent | 100 |75.0 |833 |117 |125 |833
914890 | 1201953428 | 26-OCT-2009 10:51 | DONE | 96 -0.44 percent (100 |75.0 |833 |117 |125 |833
915321 | 1201954384 | 26-OCT-2009 16:55 | DONE | 117 | 2.1 percent | 100 |75.0 |833 |117 |125 |8.33
915492 | 1201954781 | 28-OCT-2009 22:58 | DONE | 123 | 2.7 percent | 100 |75.0 |833 |117 |125 |833
916704 | 1201957863 | 02-NOV-2009 10:20 | DONE | 92 -0.92 percent | 100 |75.0 |833 |117 |125 |8.33
917227 | 1201959118 | 02-NOV-2009 11:09 | DONE | 98 -0.2 percent | 100 |75.0 |833 |117 |125 |833
916231 | 1201956687 | 03-NOV-2009 19:49 | DONE | 115 | 1.8 percent | 100 |75.0 |833 |117 |125 |8.33
920046 | 1201965739 | 09-NOV-2009 08:46 | DONE | 87 -2 percent | 100 |75.0 |833 |117 |125 |833
917559 | 1201959905 | 09-NOV-2009 11:12 | DONE | 122 | 2.7 percent ({100 |75.0 [833 |117 |125 |8.33
918656 | 1201962497 | 09-NOV-2009 13:10 | DONE | 108 |1 percent | 100 |75.0 |833 |117 |125 |833
922512 | 1201971565 | 16-NOV-2009 14:15 | DONE | 93 -0.88 percent (100 |75.0 [833 |117 |125 |833
922709 |1201971999 | 21-NOV-2009 21:47 | DONE | 118 | 2.2 percent | 100 | 75.0 |833 |117 |125 |8.33
925021 | 1201977556 | 24-NOV-2009 03:45 | DONE | 94 -0.72 percent | 100 |75.0 |833 |117 |125 |833
925100 |1201977708 | 24-NOV-2009 04:33 | DONE | 87 -2 percent | 100 |75.0 |833 |117 |125 |8.33
924119 | 1201975502 | 24-NOV-2009 08:06 | DONE | 108 | 0.91 percent | 100 |75.0 |833 |117 |125 |833
924558 | 1201976469 | 24-NOV-2009 08:55 | DONE | 116 |2 percent | 100 |75.0 |833 |117 |125 |8.33
928999 | 1201986698 | 07-DEC-2009 08:54 | DONE | 89 -1 percent | 100 |75.0 |833 |117 |125 |833
931048 | 1201991402 | 12-DEC-2009 10:01 | DONE | 115 |1.8 percent (100 |75.0 [833 |117 |125 |833
937719 | 1202006636 | 06-JAN-2010 12:16 | DONE| 109 |1.1 percent | 100 |75.0 |833 |117 |125 |833
939320 | 1202010160 | 11-JAN-2010 12:24 | DONE | 101 | 0.09 percent (100 |75.0 |833 |117 |125 |8.33
939964 | 1202011493 | 12-JAN-2010 03:17 | DONE | 96 -0.44 percent | 100 |75.0 |833 |117 |125 |8.33
940747 | 1202013419 | 15-JAN-201008:10 | DONE | 90 -1 percent | 100 |75.0 |833 |117 |125 |833
941700 | 1202015595 | 18-JAN-2010 07:15 | DONE {103 | 0.41 percent | 100 |75.0 |833 |117 |125 |8.33
942156 | 1202016821 | 18-JAN-201008:04 | DONE|101 |0.14 percent | 100 |75.0 |833 |117 |125 |833
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1380 Seaboard Industrial Bivd.
ANALYTICS , Atlanta, Georgia (?0318 8r I-aU.S\.IA.

: Phone (404) 352-8677
Ob 38 L Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

67519-278
Ra-226 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared
gravimetrically from a calibrated master solution. The
master solution was calibrated using a germanium gamma
spectrometer system.

Radionuclide purity and calibration were checked using a
germanium gamma spectrometer system. The nuclear decay rate
and assay date for this source are given below.

Analytics maintains traceability to the National Institute
of Standards and Technology through participation in a
Measurements Assurance Program as described in USNRC Reg.
Guide 4.15, Revision 1, February 1979.

ISOTOPE: . Ra-226
ACTIVITY (dps): 2.353 E4
HALF-LIFE: 1.600 E3 years
CALIBRATION DATE: January 23, 2004 12:00 EST
RELATIVE EXPANDED
UNCERTAINTY (k=2) : 3.3%

Impurities: y-impurities (other than decay products) <0.1%

5.01065 grams 0.1M HCl solution with 50 pg/g Ba carrier.

P O NUMBER 3231RD, Item 5

SOURCE PREPARED BY: //7?¢k2£7 CZZZVL¢44L,/

\Qﬂrrle Radiochemist

0 A APPROVED‘: 2y w/ //Zé /05‘

00-S-037-
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Standard Traceability Log Rad

http://prodsvr01.gel.com:7778/pls/lims/dr_ref_material.rad_secon...

:{‘. Standard Traceability Log Rad

’ A Solution Material Info
’ Source Material Info ’ Isotope: ’ Radum-226
’ Parent Code: ’ 0638 ’ Prepared By: ’Amanda Fehr
’ Prepared By: ’ Amanda Fehr ’ Prep Date: ’ 01/16/2006
Garrier Gone. | 0.4M HG | Verification Date: | 04/09/2009

| Expiration Date: | 04/09/2010
| Reference Date: | 01/23/2004 rimary ode: | 0638
’Ampoule Mass (Q): ’ 5.01065 g ’ D”uuoﬁ:l(ml_). : ’ o

— - 0

; :r;c;:)allnlt\lx; ;Rctls-z.;-/(;? ]Mass of Parent(g): ’ 4.8398 g

’ Density(g/mL): ’ 1.0266

| Balance ID: | 38080204

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) *(Dilution Vol)) =

Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution

Vol)) = Parent Activity (dpm/g)

(4.8398 g) * (23530 dps) * (60 dpm/dps) / (5.01065 g * 100 mL ) = 13636.6133 dpm/mL

’ (4.8398 g) * (23530 dps) * (60 dpm/dps) / ( 1.0266 g/mL)/ (5.01065 g * 100 mL) = 13282.9676 dpm/g

Secondary Standards

Mass Dilution Verification Expiration

Prep Date Preparer Primary (mL) Code | Conc dpm/mL Date Date
279.0211

01/17/2006| Amanda Fehr |  2.1041 100 (0638-B| ‘yoo 01/17/2007 | 01/17/2008
07/17/2006| Mary Aders | 2.1313 100 |0638-C 2d8er.nE;r2n8L1 07/26/2006 | 07/26/2007
03/28/2007| DanielRoy | 21025 | 100  |0638-D|279.2744 dpm/ml| 04/08/2007 | 04/08/2008
03/28/2007| Daniel Roy | 45.468 250  |0638-E 24(1]'1[)%%?9 04/09/2009 | 04/09/2010
12/18/2007| DanielRoy | 2.014 | 100  |0638-F| 267.519 dpm/ml | 02/02/2009 | 02/02/2010
02/12/2008| DanielRoy | 5004 | 100  |0638-G| 66.468 dpm/ml | 03/02/2009 | 03/02/2010
07/23/2008| DanielRoy | 50607 | 250  |0638-H|268.8845 dpm/ml| 07/17/2009 | 07/17/2010
09/28/2009 Jﬁﬂ%ﬁfm 4.052 200 | 06381 |269.113 dpm/mL | 09/28/2009 | 09/28/2010

GEL Laboratories LLC
Version 1.0 9/18/2000
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Verification for Ra-226 Standard 0638-E 09

M. Aders Isotope Value Uncertainty
4/13/2009 0638-E 100.063 2.5965
0638-E 103.307 2.6336
0638-E 106.718 2.6721
Mean Value (Counting) = 103.362 95.20 Pass
Stdev = 3.327800466 Rule 3 (Pass/Fail)
Target = 108.57
Lower Limit = 96.70666573
Upper Limit = 110.0178676
Rule 1 Pass/Fail Pass
Two sigma = 6.655600933
10 % of Mean = 10.33622667
Rule 2 (Pass/Fail) Pass

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements

Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value
of the three verification measurements.

Rule 3 = The determined mean value shall be within 5% of the certificate value.

The analyst prepared three standard verification sources for Ra-226 source 0638-E by transferring portions of the
degassed standard into tared glass liquid scintillation vials. Ten mL of DI Water and 10 mL mineral oil was added
to each vial and the vials were shaken to mix. A Blank vial was prepared in a similar fashion using 10 mL of DI
water and 10 mL of mineral oil. The standard verification vials and Background source were dark adapted for two
hours and counted on LSC Green using source standard verification. Each verification source calculation was
performed as follows:

Source dpm/g = (A - B)/(C)(D)

where:

A = \Ver. source cpm,

B = BKGcpm,

C = System efficiency, (cpm/dpm), and
D = mass used for standard verification.

Reference RAD SOP M-001

¥&)\*Z:§§\/jfﬁﬁwf A lalas
i g#@%lhﬂm
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Instrument Run Log

Instrument Type: LSC Batch 1D: 941700

Sample Sample Analyst Instrument Run Date Status Geometry Calibration Date
ID Type

244664001 SAMPLE KXK2 LSCRED 15-JAN-10 07:45 DONE 10ML MINERAL 28-JUL-09 00:00
OIL/10ML SAMPLE

244697001 SAMPLE KXK2 LSCRED 15-JAN-10 08:01 DONE 10ML MINERAL 28-JUL-09 00:00
OIL/10ML SAMPLE

244697002 SAMPLE KXK2 LSCRED 15-JAN-10 08:17 DONE 10ML MINERAL 28-JUL-09 00:00
OIL/10ML SAMPLE

1202015593 MB KXK2 LSCRED 15-JAN-10 08:33 DONE 10ML MINERAL 28-JUL-09 00:00
OIL/10ML SAMPLE

1202015594 DUP KXK2 LSCRED 15-JAN-10 08:49 DONE 10ML MINERAL 28-JUL-09 00:00
OIL/10ML SAMPLE

1202015595 MS KXK2 LSCRED 18-JAN-10 07:15 DONE 10ML MINERAL 28-JUL-09 00:00
OIL/10ML SAMPLE

1202015596 LCS KXK2 LSCRED 18-JAN-10 07:31 DONE 10ML MINERAL 28-JUL-09 00:00
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