Radium-226

Case Narrative

Tidewater, Inc.
Phase 1 Rl OU2 Great Kills Park — 2016-007
Work Order Number: 1811039

This report consists of the analytical results and supporting documentation for nine water
samples received by ALS on 11/02/2018.

These samples were prepared and analyzed according to the current revision of SOP 783.
The analyses were completed on 12/06/2018.

The analysis results for these samples are reported in units of pCi/L. Dissolved samples
were field filtered prior to receipt at ALS. The other samples were not filtered prior to
analysis.

Sample volume was insufficient to allow preparation of a duplicate. A laboratory control sample
duplicate (LCSD) was prepared in lieu of a client sample duplicate.

. ALS uses the following convention for reporting significant digits in the TPU and MDC
results. The TPU value is rounded to two significant digits. The MDC value is rounded to the
same decimal place as the TPU value. In practice, this could result in an MDC reported
value of zero for samples with significant activity, including the batch laboratory control
sample.

No anomalous situations were encountered during the preparation or analysis of these
samples. All quality control criteria were met.
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ALS

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

Pik Yee Yuen \.J Date

Radiochemistry Py ata Reviewer
12/18/18
Radiocheyfr'y Final Data Reviewer Date
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum

Client Name

Client Project Name
Client Project Number

: 1811039

: Tidewater, Inc.

: Phase 1 RI OU2 Great Kills Park
: 2016-007

Client PO Number:

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
OuU2-1-MW010 1811039-1 WATER  29-Oct-18 15:40
OuU2-1-MWO010-F 1811039-2 WATER  29-Oct-18 15:40
OuU2-1-MWO008WT 1811039-3 WATER  31-Oct-18 12:10
OuU2-1-MWO008WT-DUP 1811039-4 WATER  31-Oct-18 12:10
OU2-1-MWO008WT-F 1811039-5 WATER  31-Oct-18 12:10
OuU2-1-MWO008WT-F-DUP 1811039-6 WATER  31-Oct-18 12:10
OU2-1-MWO09WT 1811039-7 WATER  31-Oct-18 16:55
OU2-1-MWO09WT-F 1811039-8 WATER  31-Oct-18 16:55
OU2IDWSOIL110118-001 1811039-9 SOIL 01-Nov-18 10:00
OU2IDWWATER110118-001 1811039-10 WATER  01-Nov-18 9:40

Page 1 of 1

ALS -- Fort Collins
LIMS Version: 6.887

Date Printed: Monday, December 17, 2018
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: T/owm Workorder No: /5// /03&1
Project Manager: LLS Initials: /,\2, Date: // Z /

Q(-\

AN
1. Are airbills / shipping documents present and/or removable? ) DROP OFF ? NO
2 Are custody seals on shipping containers intact? NoNE| (YES'D NO
3. Are custody seals on sample containers intact? NONE YES | NO
4 Is there a COC (chain-of-custody) present? - o i ‘ (é{_F,S) NO
s the COC in agreement with samples received? (IDs. dates, times. # of samples, # of containers, @ NO
matrix, requested analyses, etc.)
o Are short-hold samples present? ;” _YES @
7. Are all samples within holding times for the requested analyses? L,&,;S) NO
& Were all sample containers received intact? (not broken or leaking) Y ) NO
9 Is there sufficient sample for the rec}[nested analyses? j@lg NO
10. Are all samples in the proper containers for the requested analyses? ES )
1t Are all aqueous samples preserved correctly. if required? (excluding volatiles) N/A YES (Nm\
12. Are all aqueous non-preserved samples pH 4-9? W ) YES |
s Are all samples requiring no he'adspace (YOC: GRO, RSK/MEE. Rx CN/S, radon) free A VES = NO
of bubbles > 6 mm (1/4 inch) diameter? (i.e. size of green pea)
14+ Were the samples shipped on ice? YES O -
15 Were cooler temperatures measured at 0.1-6.0°C? lliegdu: 41 #3 #4 ‘ O‘tﬁ‘ YES | CN(D

Cooler #: ( 2’
Temperature (°C): ﬁW R) M&
No. of custody seals on cooler: _2— 2
DOT Survey, . &,
Acceptance External pR/hr reading: ﬂ

Information

Background pR/hr reading: / 0
Were external uR/hr readings < two times background and within DOT acceptance criteria?> WES/NQ /NA  (If no, see Form 008.)

Additional Information: Please proude details here fo,'gam N9, rf_gponses to gray- stes above, or any other issues noted:

| W betile WS bl pHW, ~ added /ad Xty (67
wwp Lp 6 il 3 s e /mmLN/L/ —ad ded 05wl /45/—009 70
%wu L hote 5 inhat pH 5 = wdded 0-5uL 1 acktive p# 2

All glient bottle ID's vs ALS lab ID's double-checked by:l /5(177
v
if applicable, was the client contacted? @S /NO /1 \W J(\/ﬂ\v\ ) - Date/Time: “ZL
Project Manager Signature / Date: U [/ l V

Form 201126 xls *IR Gun #1. VWR SN 170560549
(06/29/2018) *IR Gun #3, VWR SN 170647571
Page 1 of @ of 153
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

1811039
Tidewater, Inc.

Method Blank Results

ALS -- Fort Collins

Phase 1 Rl OU2 Great Kills Park 2016-007

Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Lab ID: RE181126-1MB

Sample Matrix: WATER

Prep SOP: PAI 783 Rev 13
Date Collected: 26-Nov-18
Date Prepared: 26-Nov-18
Date Analyzed: 06-Dec-18

Prep Batch: RE181126-1

QCBatchlD: RE181126-1-2
Run ID: RE181126-1A

Count Time: 15 minutes

Final Aliquot: 995 ml
Result Units: pCill
File Name: Manual Entry

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.07 +/- 0.16 0.28 1 NA U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 18010 16780 ug 93.1 40-110 %
Comments:

Qualifiers/Flags: Abbreviations:

U - Resultis less than the sample specific MDC. .
TPU - Total Propagated Uncertainty

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
MDC - Sample specific Minimum Detectable Concentration

Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

DL - Decision Level

Data Package ID: RE1811039-1
Date Printed: Monday, December 17, 2018 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.887
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Laboratory Control Sample(s)

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins

1811039

Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

Lab ID: RE181126-1LCS

Sample Matrix: WATER
Prep SOP: PAI 783 Rev 13

Date Collected: 26-Nov-18
Date Prepared: 26-Nov-18
Date Analyzed: 06-Dec-18

Prep Batch: RE181126-1
QCBatchID: RE181126-1-2

Run ID: RE181126-1A

Count Time: 15 minutes

Final Aliquot: 995 ml

Result Units: pCill

File Name: Manual Entry

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

Contro
I Limits

% Rec

Lab
Qualifier

13982-63-3

Ra-226

50 +/- 13

47.87

105 67 -120

P

Chemical Yield Summary

Carrier/Tracer

Amount Added Result

Units

Yield

Control
Limits

Flag

BARIUM

18010 15710

ug

87.2

40-110 %

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: RE1811039-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Monday, December 17, 2018

ALS -- Fort Collins

LIMS Version: 6.887

Page 1 of 2

12 of 153



Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Laboratory Control Sample(s)

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins

1811039

Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

Lab ID: RE181126-1LCSD

Sample Matrix: WATER
Prep SOP: PAI 783 Rev 13

Date Collected: 26-Nov-18
Date Prepared: 26-Nov-18
Date Analyzed: 06-Dec-18

Prep Batch: RE181126-1
QCBatchID: RE181126-1-2

Run ID: RE181126-1A

Count Time: 15 minutes

Final Aliquot: 995 ml

Result Units: pCill

File Name: Manual Entry

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

Contro
I Limits

% Rec

Lab
Qualifier

13982-63-3

Ra-226

53 +/- 13

47.87

110 67 -120

P

Chemical Yield Summary

Carrier/Tracer

Amount Added Result

Units

Yield

Control
Limits

Flag

BARIUM

18010 15620

ug

86.7

40-110 %

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: RE1811039-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Monday, December 17, 2018

ALS -- Fort Collins

LIMS Version: 6.887

Page 2 of 2
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Duplicate Sample Results (DER)

Lab Name: ALS -- Fort Collins

Work Order Number: 1811039
Client Name: Tidewater, Inc.

ClientProject ID: Phase 1 Rl OU2 Great Kills Park 2016-007

Field ID:
Lab ID: RE181126-1LCSD

Sample Matrix: WATER

Prep SOP: PAI 783 Rev 13
Date Collected: 26-Nov-18
Date Prepared: 26-Nov-18
Date Analyzed: 06-Dec-18

Prep Batch: RE181126-1

QCBatchlID: RE181126-1-2
Run ID: RE181126-1A

Count Time: 15 minutes

Final Aliquot: 995 ml

Prep Basis: Unfiltered
Moisture(%): NA
Result Units: pCi/l

File Name: Manual Entry

CASNO Analvte Sample Duplicate DER |DER
y Result +/- 2s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
13982-63-3 | Ra-226 50 +/-13 0 P 53 +/-13 0 P 0.13 213

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.
L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

Data Package ID: RE1811039-1

Abbreviations:

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Monday, December 17, 2018

ALS -- Fort Collins

LIMS Version: 6.887

Page 1 of 1
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INDIVIDUAL SAMPLE RESULTS
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Radium-226 by Radon Emanation - Method 903.1

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins
1811039
Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MW010 Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 876 ml
Lab ID: 1811035-1 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 29-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.71 +/- 0.36 0.24 1 NA LT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 18720 16120 ug 86.1 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1

Date Printed: Monday, December 17, 2018 ALS -- Fort Collins Page 1 of 9

LIMS Version: 6.887
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Dissolved Radium-226 by Radon Emanation - Method 903.1

Lab Name:
Work Order Number:

ALS -- Fort Collins
1811039

Client Name:
ClientProject ID:

Tidewater, Inc.
Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MWO10-F Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 915 ml
Lab ID: 18110392 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 29-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.62 +/- 0.63 0.26 1 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 18830 15970 ug 84.8 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1

Date Printed: Monday, December 17, 2018 ALS -- Fort Collins Page 2 of 9

LIMS Version: 6.887
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Radium-226 by Radon Emanation - Method 903.1

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins
1811039
Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MW008WT Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 935 ml
Lab ID: 18110393 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 31-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 3.3+/-11 0.3 1 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 19860 17220 ug 86.7 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1
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Radium-226 by Radon Emanation - Method 903.1

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins
1811039
Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MWO008WT-DUP Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 995 ml
Lab ID: 18110394 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 31-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 34+/-1.0 0.2 1 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 19730 16930 ug 85.8 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1
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Dissolved Radium-226 by Radon Emanation - Method 903.1

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins
1811039
Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MWO00BWT-F Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 995 ml
Lab ID: 18110395 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 31-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 49 +/-14 0.4 1 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 19790 16870 ug 85.3 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1
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Dissolved Radium-226 by Radon Emanation - Method 903.1

Lab Name:
Work Order Number:

ALS -- Fort Collins
1811039

Client Name:
ClientProject ID:

Tidewater, Inc.
Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MWO008WT-F-DUP Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 995 ml
Lab ID: 18110396 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 31-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 3.6 +/-1.1 0.4 1 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 19850 17250 ug 86.9 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1
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Radium-226 by Radon Emanation - Method 903.1

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins
1811039
Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MWO009WT Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 826 ml
Lab ID: 18110397 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 31-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.04 +/- 0.49 0.40 1 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 18080 15800 ug 87.4 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1
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Dissolved Radium-226 by Radon Emanation - Method 903.1

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins
1811039
Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2-1-MWO009WT-F Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 995 ml
Lab ID: 18110398 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
a . Date Collected: 31-Oct-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.03 +/- 0.19 0.38 1 NA U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 18180 15700 ug 86.4 40-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: RE1811039-1
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Radium-226 by Radon Emanation - Method 903.1

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins
1811039
Tidewater, Inc.

Phase 1 Rl OU2 Great Kills Park 2016-007

PAI 783 Rev 13
Sample Results

Field ID: OU2IDWWATER110118-0 Sample Matrix: WATER Prep Batch: RE181126-1 Final Aliquot: 995 ml
Lab ID: 1811039-10 Prep SOP: PAI 783 Rev 13 QCBatchID: RE181126-1-2 Prep Basis: Unfiltered
Date Collected: 01-Nov-18 Run ID: RE181126-1A Moisture(%): NA
Date Prepared: 26-Nov-18 Count Time: 15 minutes Result Units: pCi/l
Date Analyzed: 06-Dec-18 Report Basis: Unfiltered File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 45+/-1.3 0.3 1 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 19380 15670 ug 80.9 40-110 %
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

BDL - Below Detection Limit

DL - Decision Level

Data Package ID: RE1811039-1
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Sample Condition Form (Liquid)
A”a'YSt:ﬁJirushaqa Hamdolo (Tx1)

Analysis Date: |26l 1019 Method: ga 226 _em for u te
Sample Condition (Visual Appearance of Analysis Aliquot at Tirme of Prep)
Work Sample
Order 1D pH Color Remarks
18 11039 l 2 broun hone
[ 2 !
| 5 gt
| 4
)
e
1 cleay
< |
10 broun
(9111 4G 5 clear
13{11s0 L4
1911185 L
I 2
Ligutsg 22 R
13112%0 4
1 l’b l
—_— [ ————
J ——’r’T$’/l.
— h®
\

\Oprtns\RAD\FORMS\Tracking Sheets and Condition Forms\Sample Condition Form (Liquig) 39 of 153




Section 8

STANDARDS TRACEABILITY
DOCUMENTS

8

40 of 153



LLL'L :UOISIOA €Q SPIEPUEIS
| Jo | ebed 04 -- [ejuswiuodinug ST 8102 'ZZ 4990100 ‘Aepuopy  :pajulid aeq

paIdyuy JoN = AN
“UOHEIIUIIUOI JE[NI[EI 0) pasn | Jiey judaed ‘wnriqimbad aemnddg = (uiyg) *PIAI9JUI JOU ST PIPPE SWN[OA IY) UIYAM SHUITELII 10§ PIje[NI[E)) JON = DN SUOHEIAIqQY

| 65L0€ 95LE |
sq| jJuaied pajeIoossy

Tw/Dd 69°CI091 8107/TT/01 Se€6179¢ WNEavd
sy U0 pawwing dU0)/PY Jeulq (SIX) T 7T aeq aeq 203V Aremnig sureNduwo)
UIIRIY uoneIqie) pareaqie)
6 L0E6ELL 266,09 9G.¢€ <] >82IN0g Jsllie) 8|geis wnieg
syun pappy awnjoA @l yusuodwo? awep jusauodwo)
Jusawiwio )
uo Ag pajeanoeaq uo Ag paneoay 6102/ve/6 :eyeqandx3 dainoll  xuen
8L0¢/vZ/6  uo 3aL Ag payuspn uo Ag pauado VH/dS :uonedoT qw spun
8L0¢/vZ/6  uo op} Ag pamainay 8L0c/eg/8  uo SOy Agdeid ay adeg 000t :IOA leuld
:3WeN JOPUdA 1107
gl :=dA) Jjouled eg  BdWeN y¥Z8Ly iP] uonnjos

uoday uonnjog Ansiwayoolipey

41 of 153



Projec T&_W na Steedlacd Up. Y3 T s

Continued from Page

-
|||lIIIiITAQ‘f&,\Xﬂ/{lélIl!ll[[l
AL 3410 F

Prepare a working dilution of

1. Density of (), I/V\J—)C \, lot # )

Mass of 100mL vol. flask: (£9.5633 Balance# | 2
Mass of flask & 100mL acid: T. Balance# ) a -
Net Mass:

Density:

2. Mass of 9/ b. '34/04:"6 transferred: /\t

\ Q( Mass of open empty nalgene: Balance# [ 9\ N
\\/X Mass of nalgene & standard: Balance# _) \\\
A Net mass of standard transferred: 2.4y \’»]—J

N

3. Dilute to final volume:

e

Balance#

Balance# f &

Mass of nalgene, standard, & diluent:
Mass of empty nalgene (from above):

Net mass of new dilution:

| 4. Final activity calculation: e | (b /4{: 't’
T B0.stdpmla (0:998Y ofml )/ 3T N2 g L dprai
- 30415 JfMJ( j/m ) 6;?‘1,%023 10 f\j

S A \IA\’\
ALK -

| o)1

~
p

Stnd ID: 916.4243.15

Description: Ra-226

Expiration:  4/2/2019 |Reverification Log
Activity: 106.66 dpm/ml

Analysis Date Initials Expiration Date
00—dprigraly 11

2s Uncertainty: 5.23 dpm/ml
Ref. Date: 7/1/2010
Ref Time: N/A Al

Prep Date:  1/17/12017 Prepby: TE
. Matrix/Comp. 0.1 M HCI
' Half Life (y):  1.60E+03

] / [ ) Continued on Page
.

Sl

Stened Date

RISV @

Signed Date



-é/ \() g( 1380 Seaboard Industrial Blvd.
/

- M tlanta, Georgia
® Fckert &Ziegler < e Q.9%\\(sz i

Fax 404-352-2837
AnalytiCS ; www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

82563-307
Ra-226 8 mL Liquid in Flame Sealed Vial

Customer: ALS Laboratory Group / Fort Colling
P.0O. No.: 73625 06-10-10, Item 1

This standard radionuclide source was prepared gravimetrically from a master solution calibrated by Eckert &
Ziegler Analytics, using a germanium gamma spectrometer system. Radionuclide purity and calibration were
checked with a germanium gamma spectrometer system. The nuclear decay rate and reference date for this
source are given below. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of
Standards and Technology through a Measurements Assurance Program as described in USNRC Regulatory
Guide 4.15, Revision 1, February, 1979, and compliance with ANSI N42.22-1998, "Traceability of Radioactive
Sources to NIST." EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable
sources, and this source was produced in accordance with the HPS accreditation requirements. Custorners may
report any concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. :

Uncertainty* , %

Half-Life, Activity Type Reference Date
Isotope Days (Ba) U ug U (12:00 PM EST)
Ra-226 5.844E+05  1.860E+04 08 24 4.9 07/01/2010

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1287, "Guidelines for Evaluating and Expressing the
Uncertainty of NIST Measurement Results." e

Comments: .
Impurities: y-impurities <0.1%. 5.06176 g 0.1M HCI solution with approximately 30 ng/g Ba carrier,

Source Prepared by: LT N
W. Mao, Radiochemist

QA Approved: _—%3\'\/\ Date: é‘/?d/( (&

J. D. McCorvey, QA Manager Altemi te

Single isotope Certificate, Rev 1 9/28/2009

Corporate Office Laboratory
24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Geordid, WB 1S3
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Ra226 by Radon Emanation
Calibration
For |
Detectors B, D, C, A, F,
G, H J,K L

Performed by: 4z
Date: ~J16|¢”

Reviewed by: :TP
Date: ZIZO )
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

| |

#Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: |2B
OK? (Slope |Selected
VOLTS |COUNTS Slope/200V | <+/-5%) Voltage
500 NA
600 O|NA
700 26 8434.6%
800 2024 240.0%
900 9047 58.9%
1000 9586 3.4%| 0K
1100 9448 0.4%|OK 1100
1200 9631 1.9%|0OK
1300 9663 -85.4%
1400 NA
1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES|

VOLTS | COUNTS (1) COUNTS (2)/COUNTS (3) COUNTS (4)| COUNTS (5)| AVERAGE
500
600
700 0 0 0 0 0 0.00
800 0 0 0 0 0 0.00
900 0 0 0 0 0 0.00
1000 0 0 0 0 0 0.00
1100 0 0 0 0 0 0.00
1200 0 0 Y 1 0 0.20
1300 2 1 4 0 0 1.40
1400
1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

scaler/detector 2B be set at 1100 V.

Scalar 2 will always be paired with detector B.

REVIEWED BY: John Petrovic

|

Page 1
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

| | | | |

#%Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ

SCALER/DETECTOR: |[5D

OK? (Slope |Selected
VOLTS |COUNTS. |Slope/200V |<+/-5%) Voltage

500 NA

600 578 991.2%

700 8021 82.1%

800 9358 11.9%

900 9450 2.8%|0K 900
1000 9690 3.1%|0K
1100 9813 0.2%|0OK
1200 89710 5.2%
1300 10412 -79.9%
1400 NA
1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE TIMES FOR 1 MINUTE AT SPECIFIED OPERATING VOL|

VOLTS | COUNTS (1)| COUNTS (2)|COUNTS (3) COUNTS (4)| COUNTS (5)| AVERAGE

500
600 0 0 0 0 0 0.00
700 0 0 0 0 0 0.00
800 0 0 0 0 0 0.00
900 0 0 1 1 0 0.40
1000 1 1 1 1 2 1.20
1100 2 2 11 16 16 9.40
1200
1300
1400
1500

The operating voltage chosen should be the point on the plateau that also gives the lowest possible

background counts. Therefore, it is the analyst's opinion that the operating voltage for

scaler/detector 5D be setat 900 V. |

Scalar 5 will always be paired with detector D.

REVIEWED BY: John Petrovic

Page 1
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

|

|

|

#Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: |8C
OK? (Slope |Selected
VOLTS |COUNTS Slope/200V |<+/-5%) Voltage
500 NA
600 611 662.8%
700 5670 115.5%
800 9341 33.0%
900 9631 2.1%|0OK 900
1000 9580 -0.1%| 0K
1100 9623 0.9%|OK
1200 9889 -84.0%
1300 NA
1400 NA
1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

VOLTS |COUNTS (1) COUNTS (2)|/COUNTS (3) COUNTS (4)| COUNTS (5) AVERAGE
500
600 0 0 0 0 0 0.00
700 0 0 0 0 0 0.00
800 0 0 0 0 0 0.00
900 0 0 0 0 0 0.00
1000 0 G 1 0 0 0.20
1100 0 0 0 2 1 0.60
1200 12 63 14 7 18 22.40
1300
1400
1500

The operating voltage chosen should be the point on

the plateau that also gives the lowest possible

background counts. Therefore, it is the

analyst's opinion that the operating voltage for

scaler/detector 6C be set at 900 V.

REVIEWED BY: John Petrovic

Page 1
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

|

#Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/13/2017|ANALYST: |AZ
DETECTOR/SCALER: [7A
OK? (Slope |Selected
VOLTS |COUNTS Slope/200V |<+/-5%) Voltage
500 NA
600 143 2739.3%
700 5484 123.2%
800 9149 34.6%
900 95585 3.0%|0OK
1000 9505 0.6%|0OK 1000
1100 9626 2.2%|0K
1200 9762 0.1%|0OK
1300 9634 -86.9%
1400 NA
1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

VOLTS | COUNTS (1)| COUNTS (2)|COUNTS (3) COUNTS (4)| COUNTS (5)| AVERAGE
500
600 0 0 0 0 G 0.00
700 9 0 0 0 0 1.80
800 0 0 0 0 G 0.00
900 0 0 0 0 0 0.00
1000 0 0 0 0 0 0.00
1100 0 1 0 0 0 0.20
1200 6 4 1 3 4 3.60
1300
1400
1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

DETECTOR/SCALER 7A be set at 1000 V.

Scaler 7 will always be paired with detector A.

|

|

REVIEWED BY: John Petrovic

Page 1
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

20Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: |1F
OK? (Slope |Selected
VOLTS COUNTS Slope/200V  |<+/-5%) Voltage
500 NA
600 OINA
700 13|  14480.8%
800 2510 264.8%
900 8558 64.9%
1000 9458 7.7%
1100 9447 -0.3%|OK 1100
1200 09428 2.9%| 0K
1300 9767 -82.7%
1400 NA
1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOL

VOLTS COUNTS (1) COUNTS (2)|COUNTS (3) COUNTS (4)| COUNTS (5)| AVERAGE
500
600 0 0 0 0 0 0.00
700 0 G 0 0 0 0.00
800 0 G 0 0 0 0.00
900 0 0 0 0 0 0.00
1000 0 0 0 0 0 0.00
1100 0 0 0 0 G 0.00
1200 0 0 1 1 i 0.60
1300 4 3 3 3 5 3.60
1400
1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

scalar/detector 1F be set at 1100 V.

|

Scalar 1 will always be paired with detector F.

REVIEWED BY: John Petrovic
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

#Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: |(8G
OK? (Slope |Selected

VOLTS |COUNTS Slope/200V |<+/-5%) Voltage

500 NA

600 7902 86.5%

700 9573 13.0%

800 9559 1.4%|0K 800

900 9741 2.8% 0K

1000 9801 28.5%

1100 13186 -62.6%

1200 NA

1300 NA

1400 NA

1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES|

VOLTS

COUNTS (1)

COUNTS (2)

COUNTS (3

COUNTS (4)

COUNTS (5)

AVERAGE

500

600

0.00

700

0.00

800

NG| - | 2| D

0.20

900

(=] L ]fe ]l

- OO

- || D

-~ | CO | D

1.00

1000

1100

1200

1300

1400

1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

scaler/detector 8G be set at 800 V.

Scalar 8 will always be paired with detector G.

REVIEWED BY: John Petrovic
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

|

| |

#0Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: |9H
OK? (Slope |Selected

VOLTS |COUNTS Slope/200V |<+/-5%) Voltage

500 NA

600 7071 96.5%

700 9548 19.7%

800 9574 1.2%|0OK 800

900 9697 1.1%|OK

1000 9710 23.9%

1100 12534 -64.6%

1200 NA

1300 NA

1400 NA

1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

VOLTS

COUNTS (1)

COUNTS (2)

COUNTS (3)

COUNTS (4)

COUNTS (5)

AVERAGE

500

600

0.00

700

0.00

800

0.00

900

OO O

k] ] Ken]

S O|O|O

PO OO

OO

0.60

1000

1100

1200

1300

1400

1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

scaler/detector 9H be setat 800 V. |

Scalar 9 will always be paired with detector H.

REVIEWED BY: John Petrovic
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

| |

*Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: |10.
OK? (Slope |Selected

VOLTS |COUNTS Slope/200V |<+/-5%) Voltage

500 NA

600 7732 88.7%

700 9606 14.0%

800 9529 0.6%|OK 800

900 9682 1.7%|OK

1000 9732 10.2%

1100 10899 -74.4%

1200 NA

1300 NA

1400 NA

1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T!

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

VOLTS

COUNTS (1)

COUNTS (2)

COUNTS (3)

COUNTS (4)

COUNTS (5)

AVERAGE

500

600

0.00

700

0.00

800

0.00

900

QDS

- | CC O

S OO O

-3 | DD

||

0.40

1000

1100

1200

1300

1400

1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

scalar/detector 10J be set at 800 V.

|

Scalar 10 will always be paired with detector J.

|

REVIEWED BY: John Petrovic

|
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

l

1

*Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: 11K
OK? (Slope |Selected
VOLTS |COUNTS Slope/200V | <+/-5%) Voltage
500 NA
600 4525 146.8%
700 9297 40.4%
800 9529 3.1%|0K 800
900 9678 1.4%|OK
1000 9695 1.1%|0K
1100 89810 19.2%
1200 11959 -69.4%
1300 NA
1400 NA
1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

VOLTS | COUNTS (1) COUNTS (2)|COUNTS (3) COUNTS (4)| COUNTS (5)| AVERAGE
500
600 0 G 0 0 0 0.00
700 0 0 0 0 0 0.00
800 0 0 0 0 0 0.00
900 0 1 0 0 0 0.20
1000 1 0 1 0 0 0.40
1100
1200
1300
1400
1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

scalar/detector 11K be set at 800 V.

Scalar 11 will always be paired with detector K.

J

REVIEWED BY: John Petrovic
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COUNTS

PHOTOMULTIPLIER/SCALAR OPERATING VOLTAGE

|

|

#'Th SOURCE (18000 dpm) COUNTED FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGES

DATE: 2/10/2017|ANALYST: |AZ
SCALER/DETECTOR: |12L
OK? (Slope |Selected
VOLTS |COUNTS Slope/200V  |<+/-5%) Voltage
500 NA
600 4332 156.0%
700 9460 41.1%
800 9522 0.2%|0OK 800
900 9488 2.3%|0K
1000 9791 17.6%
1100 11590 -70.4%
1200 NA
1300 NA
1400 NA
1500 NA

BACKGROUND (NO SOURCE) COUNTED MULTIPLE T

IMES FOR 1 MINUTE AT SPECIFIED OPERATING VOLATGE]

VOLTS | COUNTS (1) COUNTS (2)|COUNTS (3) COUNTS (4) COUNTS (5)| AVERAGE
500
600 0 0 0 0 0 0.00
700 0 0 0 0 0 0.00
800 0 0 6 0 G 0.00
900 0 f 0 0 0 0.20
1000 11 8 7 4 4 6.80
1100
1200
1300
1400
1500

The operating voltage chosen should be the point on

the plateau that also gives t

he lowest possible

background counts. Therefore, it is the analyst's opinion that the o

perating voltage for

scalar/detector 12L be set at 800 V.

Scalar 12 will always be paired with detector L.

REVIEWED BY: John Petrovic
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