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Case Narrative
Client: Perma-Fix Environmental Services Inc. TestAmerica Job ID: 160-10296-2

Project/Site: HDP

Job ID: 160-10296-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Perma-Fix Environmental Services Inc.

Project: HDP

Report Number: 160-10296-2

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.

TestAmerica St. Louis 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.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

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

RECEIPT

The samples were received on 01/28/2015; the samples arrived in good condition, properly preserved and, where required, on ice.  The 

temperature of the coolers at receipt was 20.0 C.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples L10-03-10-B-E-B-00 (160-10296-1), L10-03-11-B-E-B-00 (160-10296-2) and L10-03-12-B-E-B-00 (160-10296-3) were analyzed 

for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA GA_01_R. The samples were leached on 01/28/2015, 

prepared on 01/30/2015 and analyzed on 02/24/2015. 

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

Client: Perma-Fix Environmental Services Inc. Job Number: 160-10296-2

Login Number: 10296

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

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)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

Method Method Description LaboratoryProtocol

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

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

TestAmerica St. Louis

Page 7 of 13

1

2

3

4

5

6

7

8

9

10

11



Sample Summary
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10296-1 L10-03-10-B-E-B-00 Solid 01/27/15 10:40 01/28/15 13:38

160-10296-2 L10-03-11-B-E-B-00 Solid 01/27/15 10:45 01/28/15 13:38

160-10296-3 L10-03-12-B-E-B-00 Solid 01/27/15 10:50 01/28/15 13:38

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

Lab Sample ID: 160-10296-1Client Sample ID: L10-03-10-B-E-B-00
Matrix: SolidDate Collected: 01/27/15 10:40

Date Received: 01/28/15 13:38

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium 228 1.34

(2σ+/-)

0.241

(2σ+/-)

102/24/15 08:1601/30/15 08:56pCi/g0.223

RL MDC

0.199

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/30/15 08:56 02/24/15 08:16 10.8100.5750.5611.18Bismuth 212

pCi/g 01/30/15 08:56 02/24/15 08:16 10.1110.2440.1751.63Bismuth 214

pCi/g 01/30/15 08:56 02/24/15 08:16 10.1240.1980.1141.25Lead 212

pCi/g 01/30/15 08:56 02/24/15 08:16 10.1290.2570.1641.91Lead 214

pCi/g 01/30/15 08:56 02/24/15 08:16 10.3442.551.5719.6Potassium 40

pCi/g 01/30/15 08:56 02/24/15 08:16 11.880.4530.446U0.699Protactinium 231

pCi/g 01/30/15 08:56 02/24/15 08:16 10.1111.000.2440.1751.63Radium 226

pCi/g 01/30/15 08:56 02/24/15 08:16 10.2230.2410.1991.34Thorium 232

pCi/g 01/30/15 08:56 02/24/15 08:16 11.551.391.333.72Thorium 234

pCi/g 01/30/15 08:56 02/24/15 08:16 10.3320.2820.2750.610Uranium 235

pCi/g 01/30/15 08:56 02/24/15 08:16 10.1640.09720.0972U0.00379Americium 241

pCi/g 01/30/15 08:56 02/24/15 08:16 19.135.185.12U7.98Protactinium 234m

Tl-208 0.546 0.0740 0.0932 0.0462 pCi/g 01/30/15 08:56 02/24/15 08:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Lab Sample ID: 160-10296-2Client Sample ID: L10-03-11-B-E-B-00
Matrix: SolidDate Collected: 01/27/15 10:45

Date Received: 01/28/15 13:38

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium 228 1.55

(2σ+/-)

0.214

(2σ+/-)

102/24/15 09:0101/30/15 08:56pCi/g0.141

RL MDC

0.144

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/30/15 08:56 02/24/15 09:01 10.6330.7050.6851.62Bismuth 212

pCi/g 01/30/15 08:56 02/24/15 09:01 10.09810.2430.1561.80Bismuth 214

pCi/g 01/30/15 08:56 02/24/15 09:01 10.07790.1930.09061.32Lead 212

pCi/g 01/30/15 08:56 02/24/15 09:01 10.09050.2370.1181.97Lead 214

pCi/g 01/30/15 08:56 02/24/15 09:01 10.4682.371.3619.0Potassium 40

pCi/g 01/30/15 08:56 02/24/15 09:01 11.400.2960.287U0.641Protactinium 231

pCi/g 01/30/15 08:56 02/24/15 09:01 10.09811.000.2430.1561.80Radium 226

pCi/g 01/30/15 08:56 02/24/15 09:01 10.1410.2140.1441.55Thorium 232

pCi/g 01/30/15 08:56 02/24/15 09:01 11.070.7750.7132.89Thorium 234

pCi/g 01/30/15 08:56 02/24/15 09:01 10.2340.1860.1750.612Uranium 235

pCi/g 01/30/15 08:56 02/24/15 09:01 10.1280.07640.0763U-0.0248Americium 241

pCi/g 01/30/15 08:56 02/24/15 09:01 15.893.613.59U2.98Protactinium 234m

Tl-208 0.449 0.0597 0.0758 0.0460 pCi/g 01/30/15 08:56 02/24/15 09:01 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

Lab Sample ID: 160-10296-3Client Sample ID: L10-03-12-B-E-B-00
Matrix: SolidDate Collected: 01/27/15 10:50

Date Received: 01/28/15 13:38

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium 228 1.39

(2σ+/-)

0.217

(2σ+/-)

102/24/15 09:0501/30/15 08:56pCi/g0.101

RL MDC

0.164

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/30/15 08:56 02/24/15 09:05 10.4540.5050.4801.51Bismuth 212

pCi/g 01/30/15 08:56 02/24/15 09:05 10.08460.1830.1101.41Bismuth 214

pCi/g 01/30/15 08:56 02/24/15 09:05 10.07700.1920.08351.33Lead 212

pCi/g 01/30/15 08:56 02/24/15 09:05 10.07720.2040.1101.65Lead 214

pCi/g 01/30/15 08:56 02/24/15 09:05 10.4822.151.1717.6Potassium 40

pCi/g 01/30/15 08:56 02/24/15 09:05 10.7700.4610.460U0.274Protactinium 231

pCi/g 01/30/15 08:56 02/24/15 09:05 10.08461.000.1830.1101.41Radium 226

pCi/g 01/30/15 08:56 02/24/15 09:05 10.1010.2170.1641.39Thorium 232

pCi/g 01/30/15 08:56 02/24/15 09:05 10.8860.5640.5521.08Thorium 234

pCi/g 01/30/15 08:56 02/24/15 09:05 10.2820.1440.143U0.103Uranium 235

pCi/g 01/30/15 08:56 02/24/15 09:05 10.1150.06890.0688U0.0178Americium 241

pCi/g 01/30/15 08:56 02/24/15 09:05 15.84331331U-0.284Protactinium 234m

Tl-208 0.436 0.0539 0.0703 0.0411 pCi/g 01/30/15 08:56 02/24/15 09:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-171648/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175640 Prep Batch: 171648

Actinium 228

Analyte

U 102/24/15 08:1001/30/15 08:56pCi/g0.0322

MDCRL

0.01780.0178

(2σ+/-) (2σ+/-)

MB

0.008060

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/24/15 08:1001/30/15 08:56pCi/g0.2600.1360.136U0.001416Bismuth 212

102/24/15 08:1001/30/15 08:56pCi/g0.03590.01620.0162U0.005069Bismuth 214

102/24/15 08:1001/30/15 08:56pCi/g0.02700.01730.0173U-0.001398Lead 212

102/24/15 08:1001/30/15 08:56pCi/g0.03630.009680.00966U0.006060Lead 214

102/24/15 08:1001/30/15 08:56pCi/g0.2980.1340.134U0.002485Potassium 40

102/24/15 08:1001/30/15 08:56pCi/g0.2460.1300.130U0.02604Protactinium 231

102/24/15 08:1001/30/15 08:56pCi/g0.03591.000.01620.0162U0.005069Radium 226

102/24/15 08:1001/30/15 08:56pCi/g0.03220.01780.0178U0.008060Thorium 232

102/24/15 08:1001/30/15 08:56pCi/g0.2540.1270.127U0.02388Thorium 234

102/24/15 08:1001/30/15 08:56pCi/g0.07060.02690.0269U0.01961Uranium 235

102/24/15 08:1001/30/15 08:56pCi/g0.02350.01320.0132U0.003038Americium 241

102/24/15 08:1001/30/15 08:56pCi/g1.890.8760.876U0.002753Protactinium 234m

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 01/30/15 08:56 02/24/15 08:10 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171648/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175638 Prep Batch: 171648

Americium 241

Analyte

116-87100101.3101 10.5 0.513

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium 137 35.0 34.81 3.64 0.164 pCi/g 100 87 - 120

Cobalt 60 36.7 35.83 3.61 0.124 pCi/g 98 87 - 115

Client Sample ID: L10-03-12-B-E-B-00Lab Sample ID: 160-10296-3 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175640 Prep Batch: 171648

Actinium 228

Analyte

10.011.3991.39 0.226 0.128

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Bismuth 212 1.51 1.759 0.608 0.543 pCi/g 0.22 1

Bismuth 214 1.41 1.400 0.196 0.0815 pCi/g 0.03 1

Lead 212 1.33 1.408 0.203 0.0652 pCi/g 0.19 1

Lead 214 1.65 1.654 0.217 0.0888 pCi/g 0.01 1

Potassium 40 17.6 17.08 2.13 0.255 pCi/g 0.13 1

Protactinium 231 0.274 U 0.5843 U 0.269 1.44 pCi/g 0.43 1

Radium 226 1.41 1.400 0.196 1.00 0.0815 pCi/g 0.03 1

Thorium 232 1.39 1.399 0.226 0.128 pCi/g 0.01 1

Thorium 234 1.08 0.8238 U 0.334 0.923 pCi/g 0.29 1

Uranium 235 0.103 U 0.1802 U 0.145 0.206 pCi/g 0.27 1

Americium 241 0.0178 U 0.009082 U 0.0684 0.115 pCi/g 0.06 1
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QC Sample Results
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: L10-03-12-B-E-B-00Lab Sample ID: 160-10296-3 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175640 Prep Batch: 171648

Protactinium 

234m

Analyte

10.01U2.346-0.284 U 3.56 5.94

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Tl-208 10.410.49720.436 0.0796 0.0402

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

RER

RER

Total

Other Detected

Radionuclides

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-10296-2Client: Perma-Fix Environmental Services Inc.

Project/Site: HDP

Rad

Leach Batch: 170938

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

Solid Dry and Grind160-10296-1 L10-03-10-B-E-B-00 Total/NA

Solid Dry and Grind160-10296-2 L10-03-11-B-E-B-00 Total/NA

Solid Dry and Grind160-10296-3 L10-03-12-B-E-B-00 Total/NA

Solid Dry and Grind160-10296-3 DU L10-03-12-B-E-B-00 Total/NA

Prep Batch: 171648

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

Solid Fill_Geo-21 170938160-10296-1 L10-03-10-B-E-B-00 Total/NA

Solid Fill_Geo-21 170938160-10296-2 L10-03-11-B-E-B-00 Total/NA

Solid Fill_Geo-21 170938160-10296-3 L10-03-12-B-E-B-00 Total/NA

Solid Fill_Geo-21 170938160-10296-3 DU L10-03-12-B-E-B-00 Total/NA

Solid Fill_Geo-21LCS 160-171648/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-171648/1-A Method Blank Total/NA

TestAmerica St. Louis
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