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The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI requirements for
accredited parameters, exceptions are noted in this report. This report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact the
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This report has been electronically signed and authorized by the signatory. Electronic signature is
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Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 280-150219-2Client: Evergreen Natural Resources LLC

Project/Site: Soil Suite- TENORM

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

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

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)

TNTC Too Numerous To Count

Eurofins TestAmerica, Denver
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Case Narrative
Client: Evergreen Natural Resources LLC Job ID: 280-150219-2
Project/Site: Soil Suite- TENORM

Job ID: 280-150219-2

Laboratory: Eurofins TestAmerica, Denver

Narrative

CASE NARRATIVE

Client: Pioneer Natural Resources

Project: SOIL - TENORM- RAD Only
Report Number: 280-150219-2

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.

This report may include reporting limits (RLs) less than Eurofins TestAmerica’s standard reporting limit.  The reported sample results and 
associated reporting limits are being used specifically to meet the needs of this project.  Note that data are not normally reported to these 
levels without qualification because they are inherently less reliable and potentially less defensible than required by the latest industry 
standards.

Receipt
The samples were received on 6/25/2021.  Unless otherwise noted below, the samples arrived in good condition, and where required, 
properly preserved and on ice.  The temperature of the cooler at receipt was 5.9º C.

All sample bottles were received in acceptable condition.

The analyses for Radiochemistry were performed at the Eurofins TestAmerica St. Louis laboratory.
Eurofins TestAmerica St. Louis
13715 Rider Trail North 
Earth City, MO 63045

Phone: 314-298-8566

Radiochemistry

The following samples were prepared at a reduced aliquot due to heavy precipitate levels produced: RED DOG 21-31 PIT BOTTOM, RED 

DOG 21-31 PIT MID, and RED DOG 21-31 NATIVE.

Method 901.1: Gamma Prep Batch 160-517409

Many isotopes requested for analysis do not have any gamma emissions, or the gamma emissions they do have are very poor.  Often, 
such analytes are reported by gamma spectrometry assuming secular equilibrium with a longer-lived parent.  The client should ensure 

that such inference is acceptable for their sample based upon process knowledge.  The following assumptions were made for this report:
Inferred from    Reported to Analyte

Th-234                  Pa-234

Th-234                  U-238
Pb-210                  Po-210

Pb-210                  Bi-210
Cs-137                   Ba-137m

Pb-212                 Po-216

Xe-131m              Xe-131
Sb-125                  Te-125m

Ag-108m              Ag-108

Rh-106                  Ru-106
Pb-212                  Th-228

Pb-212                  Ra-224

Eurofins TestAmerica, Denver
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Case Narrative
Client: Evergreen Natural Resources LLC Job ID: 280-150219-2
Project/Site: Soil Suite- TENORM

Job ID: 280-150219-2 (Continued)

Laboratory: Eurofins TestAmerica, Denver (Continued)

U-235                    Th-231

Ac-228                  Th-232
Ac-228                  Ra-228

Th-227                  Ra-223

Th-227                  Ac-227
Th-227                  Bi-211

Th-227                  Pb-211
Bi-214                    Ra-226

The Method 901.1 was performed on sample RED DOG 21-31 NATIVE and was within control limits.

The Method A-01-R was performed on sample RED DOG 21-31 NATIVE and was within control limits.

No other anomalies were observed.

Eurofins TestAmerica, Denver
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Detection Summary
Job ID: 280-150219-2Client: Evergreen Natural Resources LLC

Project/Site: Soil Suite- TENORM

Client Sample ID: RED DOG 21-31 PIT BOTTOM Lab Sample ID: 280-150219-1

 No Detections.

Client Sample ID: RED DOG 21-31 PIT MID Lab Sample ID: 280-150219-2

 No Detections.

Client Sample ID: RED DOG 21-31 NATIVE Lab Sample ID: 280-150219-3

 No Detections.

Eurofins TestAmerica, Denver

This Detection Summary does not include radiochemical test results.
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Method Summary
Job ID: 280-150219-2Client: Evergreen Natural Resources LLC

Project/Site: Soil Suite- TENORM

Method Method Description LaboratoryProtocol

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

DOEA-01-R Isotopic Polonium (Alpha Spectrometry) TAL SL

TAL-STLDigest/Cu Plate Preparation, Digestion & Copper Plating TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

DOE = U.S. Department of Energy

EPA = US Environmental Protection Agency

None = None

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

Laboratory References:

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

Eurofins TestAmerica, Denver
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Sample Summary
Client: Evergreen Natural Resources LLC Job ID: 280-150219-2
Project/Site: Soil Suite- TENORM

Lab Sample ID Client Sample ID Matrix Collected Received

280-150219-1 RED DOG 21-31 PIT BOTTOM Solid 06/24/21 13:40 06/25/21 10:30

280-150219-2 RED DOG 21-31 PIT MID Solid 06/24/21 13:50 06/25/21 10:30

280-150219-3 RED DOG 21-31 NATIVE Solid 06/24/21 14:20 06/25/21 10:30

Eurofins TestAmerica, Denver
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Client Sample Results
Job ID: 280-150219-2Client: Evergreen Natural Resources LLC

Project/Site: Soil Suite- TENORM

Lab Sample ID: 280-150219-1Client Sample ID: RED DOG 21-31 PIT BOTTOM
Matrix: SolidDate Collected: 06/24/21 13:40

Date Received: 06/25/21 10:30

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.303 U

(2σ+/-)

0.680

(2σ+/-)

107/27/21 06:5707/06/21 15:40pCi/g1.20

RL MDC

0.679

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/06/21 15:40 07/27/21 06:57 10.1290.2920.2551.39Actinium-228

pCi/g 07/06/21 15:40 07/27/21 06:57 12.301.091.09U-0.0109Bismuth-212

pCi/g 07/06/21 15:40 07/27/21 06:57 10.2150.2790.2531.13Bismuth-214

pCi/g 07/06/21 15:40 07/27/21 06:57 13.002.562.485.61Lead-210

pCi/g 07/06/21 15:40 07/27/21 06:57 10.1500.2340.1711.23Lead-212

pCi/g 07/06/21 15:40 07/27/21 06:57 10.1690.2420.2091.16Lead-214

pCi/g 07/06/21 15:40 07/27/21 06:57 10.9713.072.3519.3Potassium-40

pCi/g 07/06/21 15:40 07/27/21 06:57 17.782.382.38U0.486Protactinium-231

pCi/g 07/06/21 15:40 07/27/21 06:57 10.2151.000.2790.2531.13Radium-226

pCi/g 07/06/21 15:40 07/27/21 06:57 10.1290.2920.2551.39Radium-228

pCi/g 07/06/21 15:40 07/27/21 06:57 10.09090.1210.1120.436Thallium-208

pCi/g 07/06/21 15:40 07/27/21 06:57 10.1290.2920.2551.39Thorium-232

pCi/g 07/06/21 15:40 07/27/21 06:57 11.620.9270.920U1.04Thorium-234

pCi/g 07/06/21 15:40 07/27/21 06:57 11.460.3140.312U0.345Uranium-235

pCi/g 07/06/21 15:40 07/27/21 06:57 11.620.9270.920U1.04Uranium-238

Method: A-01-R - Isotopic Polonium (Alpha Spectrometry)

Analyte

Polonium-210 2.22

(2σ+/-)

0.430

(2σ+/-)

107/18/21 12:2007/09/21 11:32pCi/g0.1771.00

RL MDC

0.387

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Denver
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Client Sample Results
Job ID: 280-150219-2Client: Evergreen Natural Resources LLC

Project/Site: Soil Suite- TENORM

Lab Sample ID: 280-150219-2Client Sample ID: RED DOG 21-31 PIT MID
Matrix: SolidDate Collected: 06/24/21 13:50

Date Received: 06/25/21 10:30

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.388 U

(2σ+/-)

0.807

(2σ+/-)

107/27/21 08:0407/06/21 15:40pCi/g1.37

RL MDC

0.806

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/06/21 15:40 07/27/21 08:04 10.2600.3850.3441.50Actinium-228

pCi/g 07/06/21 15:40 07/27/21 08:04 12.581.531.53U0.836Bismuth-212

pCi/g 07/06/21 15:40 07/27/21 08:04 10.2970.3600.3271.30Bismuth-214

pCi/g 07/06/21 15:40 07/27/21 08:04 13.772.892.87U2.83Lead-210

pCi/g 07/06/21 15:40 07/27/21 08:04 10.2360.2480.2071.16Lead-212

pCi/g 07/06/21 15:40 07/27/21 08:04 10.2300.3490.2941.63Lead-214

pCi/g 07/06/21 15:40 07/27/21 08:04 11.224.122.9824.8Potassium-40

pCi/g 07/06/21 15:40 07/27/21 08:04 110.05.945.94U-0.835Protactinium-231

pCi/g 07/06/21 15:40 07/27/21 08:04 10.2971.000.3600.3271.30Radium-226

pCi/g 07/06/21 15:40 07/27/21 08:04 10.2600.3850.3441.50Radium-228

pCi/g 07/06/21 15:40 07/27/21 08:04 10.06520.1500.1290.662Thallium-208

pCi/g 07/06/21 15:40 07/27/21 08:04 10.2600.3850.3441.50Thorium-232

pCi/g 07/06/21 15:40 07/27/21 08:04 13.431.051.04U1.03Thorium-234

pCi/g 07/06/21 15:40 07/27/21 08:04 11.960.3990.399U0.182Uranium-235

pCi/g 07/06/21 15:40 07/27/21 08:04 13.431.051.04U1.03Uranium-238

Method: A-01-R - Isotopic Polonium (Alpha Spectrometry)

Analyte

Polonium-210 0.729

(2σ+/-)

0.221

(2σ+/-)

107/18/21 12:2007/09/21 11:32pCi/g0.1681.00

RL MDC

0.213

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Denver
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Client Sample Results
Job ID: 280-150219-2Client: Evergreen Natural Resources LLC

Project/Site: Soil Suite- TENORM

Lab Sample ID: 280-150219-3Client Sample ID: RED DOG 21-31 NATIVE
Matrix: SolidDate Collected: 06/24/21 14:20

Date Received: 06/25/21 10:30

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Actinium-227 0.120 U

(2σ+/-)

0.637

(2σ+/-)

107/27/21 08:0307/06/21 15:40pCi/g0.988

RL MDC

0.637

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/06/21 15:40 07/27/21 08:03 10.1770.2980.2601.43Actinium-228

pCi/g 07/06/21 15:40 07/27/21 08:03 11.620.7120.712U0.000Bismuth-212

pCi/g 07/06/21 15:40 07/27/21 08:03 10.1190.2520.2091.36Bismuth-214

pCi/g 07/06/21 15:40 07/27/21 08:03 11.941.491.48U1.89Lead-210

pCi/g 07/06/21 15:40 07/27/21 08:03 10.1110.2260.1461.33Lead-212

pCi/g 07/06/21 15:40 07/27/21 08:03 10.1620.2090.1601.29Lead-214

pCi/g 07/06/21 15:40 07/27/21 08:03 10.6903.152.1722.4Potassium-40

pCi/g 07/06/21 15:40 07/27/21 08:03 16.083.603.60U0.186Protactinium-231

pCi/g 07/06/21 15:40 07/27/21 08:03 10.1191.000.2520.2091.36Radium-226

pCi/g 07/06/21 15:40 07/27/21 08:03 10.1770.2980.2601.43Radium-228

pCi/g 07/06/21 15:40 07/27/21 08:03 10.07610.1030.09520.386Thallium-208

pCi/g 07/06/21 15:40 07/27/21 08:03 10.1770.2980.2601.43Thorium-232

pCi/g 07/06/21 15:40 07/27/21 08:03 10.9870.7210.6861.98Thorium-234

pCi/g 07/06/21 15:40 07/27/21 08:03 10.5640.3270.327U-0.00963Uranium-235

pCi/g 07/06/21 15:40 07/27/21 08:03 10.9870.7210.6861.98Uranium-238

Method: A-01-R - Isotopic Polonium (Alpha Spectrometry)

Analyte

Polonium-210 0.783

(2σ+/-)

0.202

(2σ+/-)

107/18/21 12:2007/09/21 11:32pCi/g0.1401.00

RL MDC

0.191

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins TestAmerica, Denver

Page 11 of 14 7/30/2021

1

2

3

4

5

6

7

8

9

10



Lab Chronicle
Client: Evergreen Natural Resources LLC Job ID: 280-150219-2
Project/Site: Soil Suite- TENORM

Client Sample ID: RED DOG 21-31 PIT BOTTOM Lab Sample ID: 280-150219-1
Matrix: SolidDate Collected: 06/24/21 13:40

Date Received: 06/25/21 10:30

Leach Dry and Grind LTC07/01/21 15:07 TAL SL516912

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 1.0 g

Prep Fill_Geo-21 517409 07/06/21 15:40 ATS TAL SLTotal/NA 260.7 g 1.0 g

Analysis 901.1 1 520310 07/27/21 06:57 RMJ TAL SLTotal/NA

Leach Dry and Grind 516912 07/01/21 15:07 LTC TAL SLTotal/NA 1.0 g 1.0 g

Prep Digest/Cu Plate 517757 07/09/21 11:32 HVV TAL SLTotal/NA 0.5076 g 1.0 g

Analysis A-01-R 1 519068 07/18/21 12:20 FLC TAL SLTotal/NA

Client Sample ID: RED DOG 21-31 PIT MID Lab Sample ID: 280-150219-2
Matrix: SolidDate Collected: 06/24/21 13:50

Date Received: 06/25/21 10:30

Leach Dry and Grind LTC07/01/21 15:07 TAL SL516912

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 1.0 g

Prep Fill_Geo-21 517409 07/06/21 15:40 ATS TAL SLTotal/NA 272.5 g 1.0 g

Analysis 901.1 1 520312 07/27/21 08:04 CAH TAL SLTotal/NA

Leach Dry and Grind 516912 07/01/21 15:07 LTC TAL SLTotal/NA 1.0 g 1.0 g

Prep Digest/Cu Plate 517757 07/09/21 11:32 HVV TAL SLTotal/NA 0.5016 g 1.0 g

Analysis A-01-R 1 519070 07/18/21 12:20 FLC TAL SLTotal/NA

Client Sample ID: RED DOG 21-31 NATIVE Lab Sample ID: 280-150219-3
Matrix: SolidDate Collected: 06/24/21 14:20

Date Received: 06/25/21 10:30

Leach Dry and Grind LTC07/01/21 15:07 TAL SL516912

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.0 g 1.0 g

Prep Fill_Geo-21 517409 07/06/21 15:40 ATS TAL SLTotal/NA 268.9 g 1.0 g

Analysis 901.1 1 520302 07/27/21 08:03 CAH TAL SLTotal/NA

Leach Dry and Grind 516912 07/01/21 15:07 LTC TAL SLTotal/NA 1.0 g 1.0 g

Prep Digest/Cu Plate 517757 07/09/21 11:32 HVV TAL SLTotal/NA 0.5012 g 1.0 g

Analysis A-01-R 1 519071 07/18/21 12:20 FLC TAL SLTotal/NA

Laboratory References:

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

Eurofins TestAmerica, Denver
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