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Definitions/Glossary
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Case Narrative
Client: AECOM Technical Services Inc. TestAmerica Job ID: 240-57710-2
Project/Site: CCR FCPP APS Four Corners

Job ID: 240-57710-2

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE

Client: AECOM Technical Services Inc.

Project: CCR FCPP APS Four Corners

Report Number: 240-57710-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

The 903.0 Radium-226, the 904.0 Radium-228 and the Ra226_Ra228 Combined Radium 226 and Radium 228 analyses were 
performed at the TestAmerica St. Louis laboratory.

TestAmerica Canton attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 11/10/2015 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 2 coolers at receipt time were 3.3º C and 3.6º C.

RADIUM-226

Samples FC-CCR-MW68-110615 (240-57710-1), FC-CCR-MW61-110615 (240-57710-2), FC-CCR-FD-1-110615 (240-57710-3), 

FC-CCR-MW7-110715 (240-57710-4), FC-CCR-MW60-110815 (240-57710-5), FC-CCR-MW70-110915 (240-57710-6) and 
FC-CCR-MW62-110915 (240-57710-8) were analyzed for Radium-226 in accordance with EPA Method 903.0. The samples were 

prepared on 11/12/2015 and analyzed on 12/08/2015. 

Radium-228 Prep Batch 160-221684 and Radium-226 Prep Batch 160-221681: Sample FC-CCR-MW60-110815 (240-57710-5) was 

prepared at a reduced aliquot due to cloudiness.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-228

Samples FC-CCR-MW68-110615 (240-57710-1), FC-CCR-MW61-110615 (240-57710-2), FC-CCR-FD-1-110615 (240-57710-3), 
FC-CCR-MW7-110715 (240-57710-4), FC-CCR-MW60-110815 (240-57710-5), FC-CCR-MW70-110915 (240-57710-6) and 

TestAmerica Canton
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Case Narrative
Client: AECOM Technical Services Inc. TestAmerica Job ID: 240-57710-2
Project/Site: CCR FCPP APS Four Corners

Job ID: 240-57710-2 (Continued)

Laboratory: TestAmerica Canton (Continued)

FC-CCR-MW62-110915 (240-57710-8) were analyzed for Radium-228 in accordance with EPA Method 904.0. The samples were 

prepared on 11/12/2015 and analyzed on 12/08/2015. 

Radium-228 Prep Batch 160-221684 and Radium-226 Prep Batch 160-221681:Insufficient sample volume was available to perform a 

sample duplicate (DUP) for the following samples: FC-CCR-MW68-110615 (240-57710-1), FC-CCR-MW61-110615 (240-57710-2), 
FC-CCR-FD-1-110615 (240-57710-3), FC-CCR-MW7-110715 (240-57710-4), FC-CCR-MW60-110815 (240-57710-5), 

FC-CCR-MW70-110915 (240-57710-6) and FC-CCR-MW62-110915 (240-57710-8). A laboratory control sample/ laboratory control 
sample duplicate (LCS/LCSD) were prepared instead.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

COMBINED RADIUM 226 AND RADIUM 228
Samples FC-CCR-MW68-110615 (240-57710-1), FC-CCR-MW61-110615 (240-57710-2), FC-CCR-FD-1-110615 (240-57710-3), 

FC-CCR-MW7-110715 (240-57710-4), FC-CCR-MW60-110815 (240-57710-5), FC-CCR-MW70-110915 (240-57710-6) and 

FC-CCR-MW62-110915 (240-57710-8) were analyzed for Combined Radium 226 and Radium 228 in accordance with TAL-STL Method 
Ra226_RA228. The samples were analyzed on 12/10/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Canton
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Method Summary
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Method Method Description LaboratoryProtocol

EPA903.0 Radium-226 (GFPC) TAL SL

EPA904.0 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 TAL SL

Protocol References:

EPA = US Environmental Protection Agency

TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

240-57710-1 FC-CCR-MW68-110615 Water 11/06/15 16:30 11/10/15 09:30

240-57710-2 FC-CCR-MW61-110615 Water 11/06/15 14:05 11/10/15 09:30

240-57710-3 FC-CCR-FD-1-110615 Water 11/06/15 00:00 11/10/15 09:30

240-57710-4 FC-CCR-MW7-110715 Water 11/07/15 09:20 11/10/15 09:30

240-57710-5 FC-CCR-MW60-110815 Water 11/08/15 10:05 11/10/15 09:30

240-57710-6 FC-CCR-MW70-110915 Water 11/09/15 09:35 11/10/15 09:30

240-57710-8 FC-CCR-MW62-110915 Water 11/09/15 10:40 11/10/15 09:30

TestAmerica Canton
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Client Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID: 240-57710-1Client Sample ID: FC-CCR-MW68-110615
Matrix: WaterDate Collected: 11/06/15 16:30

Date Received: 11/10/15 09:30

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.552 0.210

(2σ+/-)

0.216

(2σ+/-)

pCi/L 12/08/15 18:27 10.234

MDC

11/12/15 13:24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:24 12/08/15 18:27 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

80.2

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.800 0.334

(2σ+/-)

0.342

(2σ+/-)

pCi/L 12/08/15 13:36 10.474

MDC

11/12/15 13:48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:48 12/08/15 13:36 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

80.2

Y Carrier 40 - 110 11/12/15 13:48 12/08/15 13:36 186.0

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 + 
228

1.352 0.395

(2σ+/-)

0.404

(2σ+/-)

pCi/L 12/10/15 14:35 10.474

MDC Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica Canton
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Client Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID: 240-57710-2Client Sample ID: FC-CCR-MW61-110615
Matrix: WaterDate Collected: 11/06/15 14:05

Date Received: 11/10/15 09:30

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.288 0.156

(2σ+/-)

0.158

(2σ+/-)

pCi/L 12/08/15 18:27 10.200

MDC

11/12/15 13:24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:24 12/08/15 18:27 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.2

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 1.01 0.297

(2σ+/-)

0.311

(2σ+/-)

pCi/L 12/08/15 13:36 10.390

MDC

11/12/15 13:48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:48 12/08/15 13:36 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.2

Y Carrier 40 - 110 11/12/15 13:48 12/08/15 13:36 196.4

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 + 
228

1.298 0.335

(2σ+/-)

0.349

(2σ+/-)

pCi/L 12/10/15 14:35 10.390

MDC Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica Canton
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Client Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID: 240-57710-3Client Sample ID: FC-CCR-FD-1-110615
Matrix: WaterDate Collected: 11/06/15 00:00

Date Received: 11/10/15 09:30

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.622 0.199

(2σ+/-)

0.207

(2σ+/-)

pCi/L 12/08/15 18:27 10.178

MDC

11/12/15 13:24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:24 12/08/15 18:27 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.6

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.665 0.286

(2σ+/-)

0.292

(2σ+/-)

pCi/L 12/08/15 13:37 10.411

MDC

11/12/15 13:48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:48 12/08/15 13:37 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.6

Y Carrier 40 - 110 11/12/15 13:48 12/08/15 13:37 193.5

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 + 
228

1.287 0.348

(2σ+/-)

0.358

(2σ+/-)

pCi/L 12/10/15 14:35 10.411

MDC Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID: 240-57710-4Client Sample ID: FC-CCR-MW7-110715
Matrix: WaterDate Collected: 11/07/15 09:20

Date Received: 11/10/15 09:30

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.611 0.214

(2σ+/-)

0.221

(2σ+/-)

pCi/L 12/08/15 18:33 10.224

MDC

11/12/15 13:24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:24 12/08/15 18:33 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.1

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 1.19 0.326

(2σ+/-)

0.344

(2σ+/-)

pCi/L 12/08/15 13:37 10.411

MDC

11/12/15 13:48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:48 12/08/15 13:37 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.1

Y Carrier 40 - 110 11/12/15 13:48 12/08/15 13:37 189.3

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 + 
228

1.801 0.390

(2σ+/-)

0.394

(2σ+/-)

pCi/L 12/10/15 14:35 10.411

MDC Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID: 240-57710-5Client Sample ID: FC-CCR-MW60-110815
Matrix: WaterDate Collected: 11/08/15 10:05

Date Received: 11/10/15 09:30

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.521 U 0.378

(2σ+/-)

0.381

(2σ+/-)

pCi/L 12/08/15 18:34 10.570

MDC

11/12/15 13:24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:24 12/08/15 18:34 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 0.422 U 0.452

(2σ+/-)

0.453

(2σ+/-)

pCi/L 12/08/15 13:37 10.738

MDC

11/12/15 13:48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:48 12/08/15 13:37 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5

Y Carrier 40 - 110 11/12/15 13:48 12/08/15 13:37 183.4

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 + 
228

0.943 0.589

(2σ+/-)

0.592

(2σ+/-)

pCi/L 12/10/15 14:35 10.738

MDC Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID: 240-57710-6Client Sample ID: FC-CCR-MW70-110915
Matrix: WaterDate Collected: 11/09/15 09:35

Date Received: 11/10/15 09:30

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.616 0.225

(2σ+/-)

0.231

(2σ+/-)

pCi/L 12/08/15 18:34 10.266

MDC

11/12/15 13:24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:24 12/08/15 18:34 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.5

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 1.02 0.271

(2σ+/-)

0.287

(2σ+/-)

pCi/L 12/08/15 13:37 10.319

MDC

11/12/15 13:48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:48 12/08/15 13:37 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.5

Y Carrier 40 - 110 11/12/15 13:48 12/08/15 13:37 184.9

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 + 
228

1.636 0.293

(2σ+/-)

0.294

(2σ+/-)

pCi/L 12/10/15 14:35 10.319

MDC Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Lab Sample ID: 240-57710-8Client Sample ID: FC-CCR-MW62-110915
Matrix: WaterDate Collected: 11/09/15 10:40

Date Received: 11/10/15 09:30

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0145 U 0.247

(2σ+/-)

0.247

(2σ+/-)

pCi/L 12/08/15 18:34 10.458

MDC

11/12/15 13:24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:24 12/08/15 18:34 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

61.1

Method: 904.0 - Radium-228 (GFPC)

Analyte

Radium-228 1.59 0.402

(2σ+/-)

0.428

(2σ+/-)

pCi/L 12/08/15 13:38 10.479

MDC

11/12/15 13:48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/12/15 13:48 12/08/15 13:38 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

61.1

Y Carrier 40 - 110 11/12/15 13:48 12/08/15 13:38 1101

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Analyte

Combined Radium 226 + 
228

1.6045 0.472

(2σ+/-)

0.494

(2σ+/-)

pCi/L 12/10/15 14:35 10.479

MDC Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

80.2240-57710-1

Percent Yield (Acceptance Limits)

FC-CCR-MW68-110615

91.2240-57710-2 FC-CCR-MW61-110615

87.6240-57710-3 FC-CCR-FD-1-110615

86.1240-57710-4 FC-CCR-MW7-110715

93.5240-57710-5 FC-CCR-MW60-110815

98.5240-57710-6 FC-CCR-MW70-110915

61.1240-57710-8 FC-CCR-MW62-110915

71.7LCS 160-221681/2-A Lab Control Sample

90.9LCSD 160-221681/3-A Lab Control Sample Dup

83.8MB 160-221681/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 904.0 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

80.2 86.0240-57710-1

Percent Yield (Acceptance Limits)

FC-CCR-MW68-110615

91.2 96.4240-57710-2 FC-CCR-MW61-110615

87.6 93.5240-57710-3 FC-CCR-FD-1-110615

86.1 89.3240-57710-4 FC-CCR-MW7-110715

93.5 83.4240-57710-5 FC-CCR-MW60-110815

98.5 84.9240-57710-6 FC-CCR-MW70-110915

61.1 101240-57710-8 FC-CCR-MW62-110915

71.7 80.4LCS 160-221684/2-A Lab Control Sample

90.9 88.2LCSD 160-221684/3-A Lab Control Sample Dup

83.8 85.2MB 160-221684/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier

TestAmerica Canton
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QC Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-221681/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 226101 Prep Batch: 221681

Radium-226

Analyte

0.03924 U

(2σ+/-)

0.0972

(2σ+/-)

0.0972 112/08/15 18:2711/12/15 13:24pCi/L

MB

MDC

0.181

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert. Uncert.

Count Total

Carrier

Ba Carrier 40 - 110 11/12/15 13:24 12/08/15 18:27 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

83.8

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-221681/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 226101 Prep Batch: 221681

Radium-226

Analyte

137-6811312.5711.2 1.44 0.318

MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

71.7

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-221681/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 226101 Prep Batch: 221681

Radium-226

Analyte

10.1137-6811012.3011.2 1.36 0.308

MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

90.9

LCSD

Method: 904.0 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-221684/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 226101 Prep Batch: 221684

Radium-228

Analyte

0.009498 U

(2σ+/-)

0.270

(2σ+/-)

0.270 112/08/15 13:3511/12/15 13:48pCi/L

MB

MDC

0.479

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert. Uncert.

Count Total

Carrier

Ba Carrier 40 - 110 11/12/15 13:48 12/08/15 13:35 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

83.8

MB MB

11/12/15 13:48 12/08/15 13:35 1Y Carrier 85.2 40 - 110

TestAmerica Canton

Page 16 of 27 12/14/2015

1

2

3

4

5

6

7

8

9

10

11

12

13



QC Sample Results
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Method: 904.0 - Radium-228 (GFPC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-221684/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 226101 Prep Batch: 221684

Radium-228

Analyte

140-56983.1433.20 0.615 0.583

MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

71.7

LCS

Y Carrier 80.4 40 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-221684/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 226101 Prep Batch: 221684

Radium-228

Analyte

10.28140-56892.8313.20 0.493 0.412

MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

90.9

LCSD

Y Carrier 88.2 40 - 110

TestAmerica Canton
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QC Association Summary
TestAmerica Job ID: 240-57710-2Client: AECOM Technical Services Inc.

Project/Site: CCR FCPP APS Four Corners

Rad

Prep Batch: 221681

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-57710-1 FC-CCR-MW68-110615 Total/NA

Water PrecSep-21240-57710-2 FC-CCR-MW61-110615 Total/NA

Water PrecSep-21240-57710-3 FC-CCR-FD-1-110615 Total/NA

Water PrecSep-21240-57710-4 FC-CCR-MW7-110715 Total/NA

Water PrecSep-21240-57710-5 FC-CCR-MW60-110815 Total/NA

Water PrecSep-21240-57710-6 FC-CCR-MW70-110915 Total/NA

Water PrecSep-21240-57710-8 FC-CCR-MW62-110915 Total/NA

Water PrecSep-21LCS 160-221681/2-A Lab Control Sample Total/NA

Water PrecSep-21LCSD 160-221681/3-A Lab Control Sample Dup Total/NA

Water PrecSep-21MB 160-221681/1-A Method Blank Total/NA

Prep Batch: 221684

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-57710-1 FC-CCR-MW68-110615 Total/NA

Water PrecSep_0240-57710-2 FC-CCR-MW61-110615 Total/NA

Water PrecSep_0240-57710-3 FC-CCR-FD-1-110615 Total/NA

Water PrecSep_0240-57710-4 FC-CCR-MW7-110715 Total/NA

Water PrecSep_0240-57710-5 FC-CCR-MW60-110815 Total/NA

Water PrecSep_0240-57710-6 FC-CCR-MW70-110915 Total/NA

Water PrecSep_0240-57710-8 FC-CCR-MW62-110915 Total/NA

Water PrecSep_0LCS 160-221684/2-A Lab Control Sample Total/NA

Water PrecSep_0LCSD 160-221684/3-A Lab Control Sample Dup Total/NA

Water PrecSep_0MB 160-221684/1-A Method Blank Total/NA

TestAmerica Canton
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Lab Chronicle
Client: AECOM Technical Services Inc. TestAmerica Job ID: 240-57710-2
Project/Site: CCR FCPP APS Four Corners

Client Sample ID: FC-CCR-MW68-110615 Lab Sample ID: 240-57710-1
Matrix: WaterDate Collected: 11/06/15 16:30

Date Received: 11/10/15 09:30

Prep PrecSep-21 11/12/15 13:24 MMS221681 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 226101 12/08/15 18:27 RTM TAL SLTotal/NA

Prep PrecSep_0 221684 11/12/15 13:48 MMS TAL SLTotal/NA

Analysis 904.0 1 226101 12/08/15 13:36 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 226651 12/10/15 14:35 RTM TAL SLTotal/NA

Client Sample ID: FC-CCR-MW61-110615 Lab Sample ID: 240-57710-2
Matrix: WaterDate Collected: 11/06/15 14:05

Date Received: 11/10/15 09:30

Prep PrecSep-21 11/12/15 13:24 MMS221681 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 226101 12/08/15 18:27 RTM TAL SLTotal/NA

Prep PrecSep_0 221684 11/12/15 13:48 MMS TAL SLTotal/NA

Analysis 904.0 1 226101 12/08/15 13:36 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 226651 12/10/15 14:35 RTM TAL SLTotal/NA

Client Sample ID: FC-CCR-FD-1-110615 Lab Sample ID: 240-57710-3
Matrix: WaterDate Collected: 11/06/15 00:00

Date Received: 11/10/15 09:30

Prep PrecSep-21 11/12/15 13:24 MMS221681 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 226101 12/08/15 18:27 RTM TAL SLTotal/NA

Prep PrecSep_0 221684 11/12/15 13:48 MMS TAL SLTotal/NA

Analysis 904.0 1 226101 12/08/15 13:37 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 226651 12/10/15 14:35 RTM TAL SLTotal/NA

Client Sample ID: FC-CCR-MW7-110715 Lab Sample ID: 240-57710-4
Matrix: WaterDate Collected: 11/07/15 09:20

Date Received: 11/10/15 09:30

Prep PrecSep-21 11/12/15 13:24 MMS221681 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 226110 12/08/15 18:33 RTM TAL SLTotal/NA

Prep PrecSep_0 221684 11/12/15 13:48 MMS TAL SLTotal/NA

Analysis 904.0 1 226101 12/08/15 13:37 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 226651 12/10/15 14:35 RTM TAL SLTotal/NA

TestAmerica Canton
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Lab Chronicle
Client: AECOM Technical Services Inc. TestAmerica Job ID: 240-57710-2
Project/Site: CCR FCPP APS Four Corners

Client Sample ID: FC-CCR-MW60-110815 Lab Sample ID: 240-57710-5
Matrix: WaterDate Collected: 11/08/15 10:05

Date Received: 11/10/15 09:30

Prep PrecSep-21 11/12/15 13:24 MMS221681 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 226110 12/08/15 18:34 RTM TAL SLTotal/NA

Prep PrecSep_0 221684 11/12/15 13:48 MMS TAL SLTotal/NA

Analysis 904.0 1 226101 12/08/15 13:37 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 226651 12/10/15 14:35 RTM TAL SLTotal/NA

Client Sample ID: FC-CCR-MW70-110915 Lab Sample ID: 240-57710-6
Matrix: WaterDate Collected: 11/09/15 09:35

Date Received: 11/10/15 09:30

Prep PrecSep-21 11/12/15 13:24 MMS221681 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 226110 12/08/15 18:34 RTM TAL SLTotal/NA

Prep PrecSep_0 221684 11/12/15 13:48 MMS TAL SLTotal/NA

Analysis 904.0 1 226101 12/08/15 13:37 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 226651 12/10/15 14:35 RTM TAL SLTotal/NA

Client Sample ID: FC-CCR-MW62-110915 Lab Sample ID: 240-57710-8
Matrix: WaterDate Collected: 11/09/15 10:40

Date Received: 11/10/15 09:30

Prep PrecSep-21 11/12/15 13:24 MMS221681 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 903.0 1 226110 12/08/15 18:34 RTM TAL SLTotal/NA

Prep PrecSep_0 221684 11/12/15 13:48 MMS TAL SLTotal/NA

Analysis 904.0 1 226101 12/08/15 13:38 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 226651 12/10/15 14:35 RTM TAL SLTotal/NA

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica Canton
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Certification Summary
Client: AECOM Technical Services Inc. TestAmerica Job ID: 240-57710-2
Project/Site: CCR FCPP APS Four Corners

Laboratory: TestAmerica Canton
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

California 01144CA9NELAP 06-30-14 *

California State Program 9 2927 04-30-17

Connecticut State Program 1 PH-0590 12-31-15

Illinois NELAP 5 200004 07-31-16

Kansas NELAP 7 E-10336 01-31-16 *

Kentucky (UST) State Program 4 58 02-26-16

Kentucky (WW) State Program 4 98016 12-31-15

L-A-B DoD ELAP L2315 07-18-16

Minnesota NELAP 5 039-999-348 12-31-15

Nevada State Program 9 OH-000482008A 07-31-16

New Jersey NELAP 2 OH001 11-30-15 *

New York NELAP 2 10975 03-31-16

Ohio VAP State Program 5 CL0024 09-14-17

Oregon NELAP 10 4062 02-23-16

Pennsylvania NELAP 3 68-00340 08-31-16

Texas NELAP 6 T104704517-15-5 08-31-16

USDA Federal P330-13-00319 11-26-16

Virginia NELAP 3 460175 09-14-16

Washington State Program 10 C971 01-12-16

West Virginia DEP State Program 3 210 12-31-15

Wisconsin State Program 5 999518190 08-31-16

Laboratory: TestAmerica St. Louis
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska MO0005410State Program 06-30-16

California ELAP 9 2886 03-31-16

Connecticut State Program 1 PH-0241 03-31-17

Florida NELAP 4 E87689 06-30-16

Illinois NELAP 5 003757 11-30-16

Iowa State Program 7 373 12-01-16

Kansas NELAP 7 E-10236 01-31-16 *

Kentucky (DW) State Program 4 90125 12-31-15 *

L-A-B DoD ELAP L2305 01-10-16 *

Louisiana NELAP 6 04080 06-30-16

Louisiana (DW) NELAP 6 LA160008 12-31-16

Maryland State Program 3 310 09-30-16

Missouri State Program 7 780 06-30-16

Nevada State Program 9 MO000542016-1 07-31-16

New Jersey NELAP 2 MO002 06-30-16

New York NELAP 2 11616 03-31-16

North Dakota State Program 8 R207 06-30-16

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 9997 08-31-16

Pennsylvania NELAP 3 68-00540 02-28-16

South Carolina State Program 4 85002001 06-30-16

Texas NELAP 6 T104704193-15-9 07-31-16

USDA Federal P330-07-00122 01-09-17

Utah NELAP 8 MO000542015-7 07-31-16

TestAmerica Canton

* Certification renewal pending - certification considered valid.
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Certification Summary
Client: AECOM Technical Services Inc. TestAmerica Job ID: 240-57710-2
Project/Site: CCR FCPP APS Four Corners

Laboratory: TestAmerica St. Louis (Continued)
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Virginia 4602303NELAP 06-14-16

Washington State Program 10 C592 08-30-16

West Virginia DEP State Program 3 381 08-31-16

TestAmerica Canton
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