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Practical Solutions for a Better Tomorrow









































































































Case Narrative

Lab No: 20160283

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and 
radon, unless wet weight was requested by the client.

This report contains the analytical results for the 2 sample(s) received under chain of custody by ESC Lab Sciences on 
3/25/2016 1:32:08 PM. These samples are associated with your Landfarm 4 Background project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA              DL for Metals and Wet Chemistry = MDL              DL for Drinking Water = SDWA

Observations / Nonconformances

Per customer's request, combined radium was added on 05/04/2017.

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 3
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Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 05/04/17

Date Received 03/25/16

Lab Number 20160283

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160283-01
Client ID Area 1
Date Sampled

Matrix
3/21/2016 2:08:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g2.44 +/- 2.00Combined Radium 2.40

pCi/g19.7 +/- 1.48 RE04/08/16DOE Ga-01-R*K-40 0.342 03/29/16

pCi/g0.234 +/- 0.034 RE04/08/16DOE Ga-01-R*Tl-208 0.038 03/29/16

pCi/g0.495 +/- 0.180 RE04/08/16DOE Ga-01-R*Bi-212 0.277 03/29/16

pCi/g1.65 +/- 0.788 RE04/08/16DOE Ga-01-R*Pb-212 0.161 03/29/16

pCi/g0.460 +/- 0.056 RE04/08/16DOE Ga-01-R*Bi-214 0.064 03/29/16

pCi/g0.767 +/- 0.153 RE04/08/16DOE Ga-01-R*Pb-214 0.118 03/29/16

pCi/g1.75 +/- 1.93 RE04/08/16DOE Ga-01-R*Ra-226 2.27 03/29/16

pCi/g0.693 +/- 0.071 RE04/08/16DOE Ga-01-R*Ra-228 0.125 03/29/16

pCi/g1.24 +/- 0.561 RE04/08/16DOE Ga-01-R*U-238 0.846 03/29/16

pCi/g0.106 +/- 0.117 RE04/08/16DOE Ga-01-R*U-235 0.138 03/29/16

Lab ID 20160283-02
Client ID Area 2
Date Sampled

Matrix
3/21/2016 3:33:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.98 +/- 0.87Combined Radium 1.45

pCi/g21.2 +/- 1.91 RE04/09/16DOE Ga-01-R*K-40 0.682 03/29/16

pCi/g0.189 +/- 0.028 RE04/09/16DOE Ga-01-R*Tl-208 0.061 03/29/16

pCi/g0.370 +/- 0.304 RE04/09/16DOE Ga-01-R*Bi-212 0.049 03/29/16

pCi/g1.10 +/- 0.397 RE04/09/16DOE Ga-01-R*Pb-212 0.180 03/29/16

pCi/g0.458 +/- 0.082 RE04/09/16DOE Ga-01-R*Bi-214 0.132 03/29/16

pCi/g0.685 +/- 0.129 RE04/09/16DOE Ga-01-R*Pb-214 0.179 03/29/16

pCi/g1.28 +/- 0.745 RE04/09/16DOE Ga-01-R*Ra-226 1.25 03/29/16

pCi/g0.697 +/- 0.120 RE04/09/16DOE Ga-01-R*Ra-228 0.201 03/29/16

pCi/g0.902 +/- 0.265 RE04/09/16DOE Ga-01-R*U-238 0.528 03/29/16

pCi/g0.078 +/- 0.056 RE04/09/16DOE Ga-01-R*U-235 0.076 03/29/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 3
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Date Reported 05/04/17

Date Received 03/25/16

Lab Number 20160283

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Director of Radiochemistry
Ron Eidson

Lab Approval:

DUP
RPD

Batch IDMS
%REC

MSD
%REC       RPD

Parameter

QC Report

Blank LCS
%REC

LCSD
%REC       RPD

RER, NAD
or DER

Am-241 99.3 112.0 11.8

NCBi-212 0.005 0.422

71.7Bi-214 0.014 3.040

Co-60 88.7 107.0 19.0

NCCs-137 -0.002 95.8 107.0 10.9 0.476

13.4K-40 0.220 1.090

18.8Pb-212 0.306 0.696

20.4Pb-214 0.028 1.180

NCRa-226 0.917 0.900

9.3 95.7114.0Ra-228 -0.044 17.00.390

69.7Tl-208 0.006 2.430

NCU-235 0.049 0.493

NCU-238 0.934 0.094

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 3
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515













































































































Case Narrative

Lab No: 20160282

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and 
radon, unless wet weight was requested by the client.

This report contains the analytical results for the 2 sample(s) received under chain of custody by ESC Lab Sciences on 
3/25/2016 11:52:38 AM. These samples are associated with your Landfarm 4 Background project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA              DL for Metals and Wet Chemistry = MDL              DL for Drinking Water = SDWA

Observations / Nonconformances

The following QC parameters are outside method control limits: Bi-214 SDG GS1616
Per customer's request, combined radium was added on 05/04/2017.

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 3
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Date Reported 05/04/17

Date Received 03/25/16

Lab Number 20160282

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160282-01
Client ID Area 3
Date Sampled

Matrix
3/22/2016 12:09:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g2.44 +/- 1.26Combined Radium 2.08

pCi/g21.5 +/- 1.93 RE04/12/16DOE Ga-01-R*K-40 0.762 03/29/16

pCi/g-0.010 +/- 0.035 RE04/12/16DOE Ga-01-R*Cs-137 0.059 03/29/16

pCi/g0.449 +/- 0.089 RE04/12/16DOE Ga-01-R*Tl-208 0.150 03/29/16

pCi/g0.344 +/- 0.283 RE04/12/16DOE Ga-01-R*Bi-212 0.457 03/29/16

pCi/g1.22 +/- 0.173 RE04/12/16DOE Ga-01-R*Pb-212 0.177 03/29/16

pCi/g0.803 +/- 0.126 RE04/12/16DOE Ga-01-R*Bi-214 0.203 03/29/16

pCi/g0.698 +/- 0.086 RE04/12/16DOE Ga-01-R*Pb-214 0.131 03/29/16

pCi/g1.63 +/- 1.10 RE04/12/16DOE Ga-01-R*Ra-226 1.79 03/29/16

pCi/g0.814 +/- 0.163 RE04/12/16DOE Ga-01-R*Ra-228 0.289 03/29/16

pCi/g1.15 +/- 0.267 RE04/12/16DOE Ga-01-R*U-238 0.632 03/29/16

pCi/g0.098 +/- 0.067 RE04/12/16DOE Ga-01-R*U-235 0.108 03/29/16

Lab ID 20160282-02
Client ID Area 4
Date Sampled

Matrix
3/22/2016 3:03:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g3.22 +/- 3.57Combined Radium 1.54

pCi/g19.3 +/- 1.62 RE04/08/16DOE Ga-01-R*K-40 0.725 03/29/16

pCi/g0.429 +/- 0.050 RE04/08/16DOE Ga-01-R*Tl-208 0.044 03/29/16

pCi/g0.874 +/- 0.254 RE04/08/16DOE Ga-01-R*Bi-212 0.371 03/29/16

pCi/g2.13 +/- 0.511 RE04/08/16DOE Ga-01-R*Pb-212 0.133 03/29/16

pCi/g0.899 +/- 0.094 RE04/08/16DOE Ga-01-R*Bi-214 0.130 03/29/16

pCi/g1.14 +/- 0.142 RE04/08/16DOE Ga-01-R*Pb-214 0.094 03/29/16

pCi/g1.89 +/- 3.46 RE04/08/16DOE Ga-01-R*Ra-226 1.39 03/29/16

pCi/g1.33 +/- 0.111 RE04/08/16DOE Ga-01-R*Ra-228 0.154 03/29/16

pCi/g2.11 +/- 0.456 RE04/08/16DOE Ga-01-R*U-238 0.681 03/29/16

pCi/g0.056 +/- 0.196 RE04/08/16DOE Ga-01-R*U-235 0.084 03/29/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 3
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Date Reported 05/04/17

Date Received 03/25/16

Lab Number 20160282

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Director of Radiochemistry
Ron Eidson

Lab Approval:

DUP
RPD

Batch IDMS
%REC

MSD
%REC       RPD

Parameter

QC Report

Blank LCS
%REC

LCSD
%REC       RPD

RER, NAD
or DER

Am-241 99.3 112.0 11.8

NCBi-212 0.005 0.422

71.7Bi-214 0.014 3.040

Co-60 88.7 107.0 19.0

NCCs-137 -0.002 95.8 107.0 10.9 0.476

13.4K-40 0.220 1.090

18.8Pb-212 0.306 0.696

20.4Pb-214 0.028 1.180

NCRa-226 0.917 0.900

9.3 95.7114.0Ra-228 -0.044 17.00.390

69.7Tl-208 0.006 2.430

NCU-235 0.049 0.493

NCU-238 0.934 0.094

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 3
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Case Narrative

Lab No: 20160289

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and 
radon, unless wet weight was requested by the client.

This report contains the analytical results for the 3 sample(s) received under chain of custody by ESC Lab Sciences on 
3/29/2016 12:28:24 PM. These samples are associated with your Landfarm 4 Background project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA              DL for Metals and Wet Chemistry = MDL              DL for Drinking Water = SDWA

Observations / Nonconformances

Per customer's request, combined radium was added on 05/04/2017.

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 4
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515



2 of 4

Date Reported 05/04/17

Date Received 03/29/16

Lab Number 20160289

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160289-01
Client ID Area #5
Date Sampled

Matrix
3/24/2016 11:42:00 AM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.65 +/- 0.703Combined Radium 1.11

pCi/g22.7 +/- 1.85 RE04/14/16DOE Ga-01-R*K-40 0.795 03/30/16

pCi/g0.563 +/- 0.050 RE04/14/16DOE Ga-01-R*Tl-208 0.084 03/30/16

pCi/g0.494 +/- 0.085 RE04/14/16DOE Ga-01-R*Bi-212 0.249 03/30/16

pCi/g0.810 +/- 0.080 RE04/14/16DOE Ga-01-R*Pb-212 0.062 03/30/16

pCi/g0.795 +/- 0.104 RE04/14/16DOE Ga-01-R*Bi-214 0.164 03/30/16

pCi/g0.692 +/- 0.057 RE04/14/16DOE Ga-01-R*Pb-214 0.060 03/30/16

pCi/g0.765 +/- 0.615 RE04/14/16DOE Ga-01-R*Ra-226 0.979 03/30/16

pCi/g0.883 +/- 0.088 RE04/14/16DOE Ga-01-R*Ra-228 0.134 03/30/16

pCi/g1.110 +/- 0.263 RE04/14/16DOE Ga-01-R*U-238 0.600 03/30/16

pCi/g0.081 +/- 0.037 RE04/14/16DOE Ga-01-R*U-235 0.059 03/30/16

Lab ID 20160289-02
Client ID Area #6
Date Sampled

Matrix
3/24/2016 2:32:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g2.51 +/- 3.59Combined Radium 2.39

pCi/g17.3 +/- 1.66 RE04/14/16DOE Ga-01-R*K-40 0.797 03/30/16

pCi/g0.348 +/- 0.065 RE04/14/16DOE Ga-01-R*Tl-208 0.090 03/30/16

pCi/g0.547 +/- 0.309 RE04/14/16DOE Ga-01-R*Bi-212 0.483 03/30/16

pCi/g1.95 +/- 0.441 RE04/14/16DOE Ga-01-R*Pb-212 0.309 03/30/16

pCi/g0.603 +/- 0.105 RE04/14/16DOE Ga-01-R*Bi-214 0.164 03/30/16

pCi/g0.870 +/- 0.131 RE04/14/16DOE Ga-01-R*Pb-214 0.205 03/30/16

pCi/g1.44 +/- 3.45 RE04/14/16DOE Ga-01-R*Ra-226 2.17 03/30/16

pCi/g1.07 +/- 0.144 RE04/14/16DOE Ga-01-R*Ra-228 0.216 03/30/16

pCi/g1.11 +/- 0.316 RE04/14/16DOE Ga-01-R*U-238 0.593 03/30/16

pCi/g0.038 +/- 0.191 RE04/14/16DOE Ga-01-R*U-235 0.132 03/30/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 4
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 05/04/17

Date Received 03/29/16

Lab Number 20160289

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160289-03
Client ID Area #7
Date Sampled

Matrix
3/24/2016 4:05:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.26 +/- 0.941Combined Radium 1.64

pCi/g19.3 +/- 1.64 RE04/14/16DOE Ga-01-R*K-40 0.722 03/30/16

pCi/g0.405 +/- 0.079 RE04/14/16DOE Ga-01-R*Tl-208 0.149 03/30/16

pCi/g0.395 +/- 0.196 RE04/14/16DOE Ga-01-R*Bi-212 0.488 03/30/16

pCi/g0.717 +/- 0.093 RE04/14/16DOE Ga-01-R*Pb-212 0.166 03/30/16

pCi/g0.679 +/- 0.085 RE04/14/16DOE Ga-01-R*Bi-214 0.184 03/30/16

pCi/g0.502 +/- 0.068 RE04/14/16DOE Ga-01-R*Pb-214 0.186 03/30/16

pCi/g0.537 +/- 0.852 RE04/14/16DOE Ga-01-R*Ra-226 1.43 03/30/16

pCi/g0.726 +/- 0.089 RE04/14/16DOE Ga-01-R*Ra-228 0.208 03/30/16

pCi/g1.17 +/- 0.828 RE04/14/16DOE Ga-01-R*U-238 1.39 03/30/16

pCi/g0.057 +/- 0.039 RE04/14/16DOE Ga-01-R*U-235 0.087 03/30/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 4
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 05/04/17

Date Received 03/29/16

Lab Number 20160289

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Director of Radiochemistry
Ron Eidson

Lab Approval:

DUP
RPD

Batch IDMS
%REC

MSD
%REC       RPD

Parameter

QC Report

Blank LCS
%REC

LCSD
%REC       RPD

RER, NAD
or DER

Am-241 103.0 100.2 2.4

NCBi-212 0.152 0.005

21.7Bi-214 0.048 0.308

Co-60 96.2 96.2 0.0

Cs-137 97.0 97.7 0.6

14.5K-40 -0.356 0.375

61.5Pb-212 0.094 0.450

17.3Pb-214 0.015 0.932

NCRa-226 0.234 0.093

14.3Ra-228 0.011 0.278

27.2Tl-208 0.086 0.375

NCU-235 0.014 0.273

NCU-238 0.141 0.195

*NELAC Certified Parameter           BDL = Below Detection Limit Page 4 of 4
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515









Case Narrative

Lab No: 20160289

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and 
radon, unless wet weight was requested by the client.

This report contains the analytical results for the 3 sample(s) received under chain of custody by ESC Lab Sciences on 
3/29/2016 12:28:24 PM. These samples are associated with your Landfarm 4 Background project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA              DL for Metals and Wet Chemistry = MDL              DL for Drinking Water = SDWA

Observations / Nonconformances

Per customer's request, combined radium was added on 05/04/2017.

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 4
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 
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Date Reported 05/04/17

Date Received 03/29/16

Lab Number 20160289

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160289-01
Client ID Area #5
Date Sampled

Matrix
3/24/2016 11:42:00 AM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.65 +/- 0.703Combined Radium 1.11

pCi/g22.7 +/- 1.85 RE04/14/16DOE Ga-01-R*K-40 0.795 03/30/16

pCi/g0.563 +/- 0.050 RE04/14/16DOE Ga-01-R*Tl-208 0.084 03/30/16

pCi/g0.494 +/- 0.085 RE04/14/16DOE Ga-01-R*Bi-212 0.249 03/30/16

pCi/g0.810 +/- 0.080 RE04/14/16DOE Ga-01-R*Pb-212 0.062 03/30/16

pCi/g0.795 +/- 0.104 RE04/14/16DOE Ga-01-R*Bi-214 0.164 03/30/16

pCi/g0.692 +/- 0.057 RE04/14/16DOE Ga-01-R*Pb-214 0.060 03/30/16

pCi/g0.765 +/- 0.615 RE04/14/16DOE Ga-01-R*Ra-226 0.979 03/30/16

pCi/g0.883 +/- 0.088 RE04/14/16DOE Ga-01-R*Ra-228 0.134 03/30/16

pCi/g1.110 +/- 0.263 RE04/14/16DOE Ga-01-R*U-238 0.600 03/30/16

pCi/g0.081 +/- 0.037 RE04/14/16DOE Ga-01-R*U-235 0.059 03/30/16

Lab ID 20160289-02
Client ID Area #6
Date Sampled

Matrix
3/24/2016 2:32:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g2.51 +/- 3.59Combined Radium 2.39

pCi/g17.3 +/- 1.66 RE04/14/16DOE Ga-01-R*K-40 0.797 03/30/16

pCi/g0.348 +/- 0.065 RE04/14/16DOE Ga-01-R*Tl-208 0.090 03/30/16

pCi/g0.547 +/- 0.309 RE04/14/16DOE Ga-01-R*Bi-212 0.483 03/30/16

pCi/g1.95 +/- 0.441 RE04/14/16DOE Ga-01-R*Pb-212 0.309 03/30/16

pCi/g0.603 +/- 0.105 RE04/14/16DOE Ga-01-R*Bi-214 0.164 03/30/16

pCi/g0.870 +/- 0.131 RE04/14/16DOE Ga-01-R*Pb-214 0.205 03/30/16

pCi/g1.44 +/- 3.45 RE04/14/16DOE Ga-01-R*Ra-226 2.17 03/30/16

pCi/g1.07 +/- 0.144 RE04/14/16DOE Ga-01-R*Ra-228 0.216 03/30/16

pCi/g1.11 +/- 0.316 RE04/14/16DOE Ga-01-R*U-238 0.593 03/30/16

pCi/g0.038 +/- 0.191 RE04/14/16DOE Ga-01-R*U-235 0.132 03/30/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 4
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515
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Date Reported 05/04/17

Date Received 03/29/16

Lab Number 20160289

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160289-03
Client ID Area #7
Date Sampled

Matrix
3/24/2016 4:05:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.26 +/- 0.941Combined Radium 1.64

pCi/g19.3 +/- 1.64 RE04/14/16DOE Ga-01-R*K-40 0.722 03/30/16

pCi/g0.405 +/- 0.079 RE04/14/16DOE Ga-01-R*Tl-208 0.149 03/30/16

pCi/g0.395 +/- 0.196 RE04/14/16DOE Ga-01-R*Bi-212 0.488 03/30/16

pCi/g0.717 +/- 0.093 RE04/14/16DOE Ga-01-R*Pb-212 0.166 03/30/16

pCi/g0.679 +/- 0.085 RE04/14/16DOE Ga-01-R*Bi-214 0.184 03/30/16

pCi/g0.502 +/- 0.068 RE04/14/16DOE Ga-01-R*Pb-214 0.186 03/30/16

pCi/g0.537 +/- 0.852 RE04/14/16DOE Ga-01-R*Ra-226 1.43 03/30/16

pCi/g0.726 +/- 0.089 RE04/14/16DOE Ga-01-R*Ra-228 0.208 03/30/16

pCi/g1.17 +/- 0.828 RE04/14/16DOE Ga-01-R*U-238 1.39 03/30/16

pCi/g0.057 +/- 0.039 RE04/14/16DOE Ga-01-R*U-235 0.087 03/30/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 4
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Date Reported 05/04/17

Date Received 03/29/16

Lab Number 20160289

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Director of Radiochemistry
Ron Eidson

Lab Approval:

DUP
RPD

Batch IDMS
%REC

MSD
%REC       RPD

Parameter

QC Report

Blank LCS
%REC

LCSD
%REC       RPD

RER, NAD
or DER

Am-241 103.0 100.2 2.4

NCBi-212 0.152 0.005

21.7Bi-214 0.048 0.308

Co-60 96.2 96.2 0.0

Cs-137 97.0 97.7 0.6

14.5K-40 -0.356 0.375

61.5Pb-212 0.094 0.450

17.3Pb-214 0.015 0.932

NCRa-226 0.234 0.093

14.3Ra-228 0.011 0.278

27.2Tl-208 0.086 0.375

NCU-235 0.014 0.273

NCU-238 0.141 0.195

*NELAC Certified Parameter           BDL = Below Detection Limit Page 4 of 4
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences 

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012  -  EMail: outreach@esclabsciences.com  -  Tel: (918) 251-2515



































































































































































Case Narrative

Lab No: 20160301

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and 
radon, unless wet weight was requested by the client.

This report contains the analytical results for the 5 sample(s) received under chain of custody by ESC Lab Sciences on 
3/31/2016 12:45:29 PM. These samples are associated with your Landfarm 4 Background project.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA              DL for Metals and Wet Chemistry = MDL              DL for Drinking Water = SDWA

Observations / Nonconformances

Per customer's request, combined radium was added on 05/04/2017.

*NELAC Certified Parameter           BDL = Below Detection Limit Page 1 of 5
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Date Reported 05/04/17

Date Received 03/31/16

Lab Number 20160301

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160301-01
Client ID Area #8
Date Sampled

Matrix
3/25/2016 10:43:00 AM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.47 +/- 3.97Combined Radium 2.16

pCi/g20.4 +/- 2.25 RE04/14/16DOE Ga-01-R*K-40 1.15 04/01/16

pCi/g0.513 +/- 0.148 RE04/14/16DOE Ga-01-R*Tl-208 0.220 04/01/16

pCi/g0.334 +/- 0.521 RE04/14/16DOE Ga-01-R*Bi-212 0.874 04/01/16

pCi/g0.942 +/- 0.159 RE04/14/16DOE Ga-01-R*Pb-212 0.187 04/01/16

pCi/g0.821 +/- 0.095 RE04/14/16DOE Ga-01-R*Bi-214 0.215 04/01/16

pCi/g0.587 +/- 0.097 RE04/14/16DOE Ga-01-R*Pb-214 0.163 04/01/16

pCi/g0.966 +/- 3.82 RE04/14/16DOE Ga-01-R*Ra-226 1.88 04/01/16

pCi/g0.502 +/- 0.145 RE04/14/16DOE Ga-01-R*Ra-228 0.275 04/01/16

pCi/g0.790 +/- 0.327 RE04/14/16DOE Ga-01-R*U-238 0.729 04/01/16

pCi/g0.029 +/- 0.221 RE04/14/16DOE Ga-01-R*U-235 0.114 04/01/16

Lab ID 20160301-02
Client ID Area #9
Date Sampled

Matrix
3/25/2016 11:42:00 AM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g2.80 +/- 2.45Combined Radium 4.13

pCi/g19.2 +/- 1.93 RE04/14/16DOE Ga-01-R*K-40 1.02 04/01/16

pCi/g0.372 +/- 0.065 RE04/14/16DOE Ga-01-R*Tl-208 0.131 04/01/16

pCi/g0.317 +/- 0.224 RE04/14/16DOE Ga-01-R*Bi-212 0.579 04/01/16

pCi/g1.88 +/- 0.915 RE04/14/16DOE Ga-01-R*Pb-212 0.234 04/01/16

pCi/g0.599 +/- 0.085 RE04/14/16DOE Ga-01-R*Bi-214 0.190 04/01/16

pCi/g1.16 +/- 0.231 RE04/14/16DOE Ga-01-R*Pb-214 0.349 04/01/16

pCi/g1.72 +/- 2.30 RE04/14/16DOE Ga-01-R*Ra-226 3.86 04/01/16

pCi/g1.08 +/- 0.151 RE04/14/16DOE Ga-01-R*Ra-228 0.271 04/01/16

pCi/g1.75 +/- 1.51 RE04/14/16DOE Ga-01-R*U-238 2.53 04/01/16

pCi/g0.183 +/- 0.171 RE04/14/16DOE Ga-01-R*U-235 0.234 04/01/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 2 of 5
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Date Reported 05/04/17

Date Received 03/31/16

Lab Number 20160301

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160301-03
Client ID Area #10
Date Sampled

Matrix
3/25/2016 12:25:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.04 +/- 0.999Combined Radium 2.86

pCi/g21.3 +/- 2.25 RE04/14/16DOE Ga-01-R*K-40 1.11 04/01/16

pCi/g0.211 +/- 0.047 RE04/14/16DOE Ga-01-R*Tl-208 0.09 04/01/16

pCi/g0.132 +/- 0.473 RE04/14/16DOE Ga-01-R*Bi-212 0.502 04/01/16

pCi/g0.788 +/- 0.182 RE04/14/16DOE Ga-01-R*Pb-212 0.358 04/01/16

pCi/g0.494 +/- 0.089 RE04/14/16DOE Ga-01-R*Bi-214 0.207 04/01/16

pCi/g0.455 +/- 0.081 RE04/14/16DOE Ga-01-R*Pb-214 0.151 04/01/16

pCi/g0.422 +/- 0.878 RE04/14/16DOE Ga-01-R*Ra-226 2.51 04/01/16

pCi/g0.618 +/- 0.121 RE04/14/16DOE Ga-01-R*Ra-228 0.349 04/01/16

pCi/g2.39 +/- 1.82 RE04/14/16DOE Ga-01-R*U-238 3.05 04/01/16

pCi/g0.045 +/- 0.053 RE04/14/16DOE Ga-01-R*U-235 0.153 04/01/16

Lab ID 20160301-04
Client ID Area #11
Date Sampled

Matrix
3/25/2016 1:22:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.13 +/- 0.553Combined Radium 1.09

pCi/g16.8 +/- 1.45 RE04/14/16DOE Ga-01-R*K-40 0.482 04/14/16

pCi/g0.185 +/- 0.033 RE04/14/16DOE Ga-01-R*Tl-208 0.065 04/14/16

pCi/g0.303 +/- 0.153 RE04/14/16DOE Ga-01-R*Bi-212 0.397 04/14/16

pCi/g0.497 +/- 0.129 RE04/14/16DOE Ga-01-R*Pb-212 0.068 04/14/16

pCi/g0.352 +/- 0.055 RE04/14/16DOE Ga-01-R*Bi-214 0.138 04/14/16

pCi/g0.388 +/- 0.057 RE04/14/16DOE Ga-01-R*Pb-214 0.091 04/14/16

pCi/g0.706 +/- 0.478 RE04/14/16DOE Ga-01-R*Ra-226 0.803 04/14/16

pCi/g0.419 +/- 0.075 RE04/14/16DOE Ga-01-R*Ra-228 0.285 04/14/16

pCi/g0.538 +/- 0.206 RE04/14/16DOE Ga-01-R*U-238 0.345 04/14/16

pCi/g0.089 +/- 0.029 RE04/14/16DOE Ga-01-R*U-235 0.049 04/14/16

*NELAC Certified Parameter           BDL = Below Detection Limit Page 3 of 5
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Date Reported 05/04/17

Date Received 03/31/16

Lab Number 20160301

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Units AnalystPrep
Date

Method Result

Analytical Report
DL Analysis

Date
Qual

Lab ID 20160301-05
Client ID Area #12
Date Sampled

Matrix
3/25/2016 2:07:00 PM

SCM

:

:

:

:

Radiochemical Analyses
pCi/g1.25 +/- 0.193Combined Radium 1.50

pCi/g22.2 +/- 1.89 RE04/14/16DOE Ga-01-R*K-40 0.630 04/01/16

pCi/g0.249 +/- 0.046 RE04/14/16DOE Ga-01-R*Tl-208 0.056 04/01/16

pCi/g0.435 +/- 0.262 RE04/14/16DOE Ga-01-R*Bi-212 0.410 04/01/16

pCi/g0.754 +/- 0.105 RE04/14/16DOE Ga-01-R*Pb-212 0.108 04/01/16

pCi/g0.492 +/- 0.086 RE04/14/16DOE Ga-01-R*Bi-214 0.113 04/01/16

pCi/g0.555 +/- 0.091 RE04/14/16DOE Ga-01-R*Pb-214 0.153 04/01/16

pCi/g0.658 +/- 0.077 RE04/14/16DOE Ga-01-R*Ra-226 1.27 04/01/16

pCi/g0.595 +/- 0.116 RE04/14/16DOE Ga-01-R*Ra-228 0.227 04/01/16

pCi/g0.770 +/- 0.375 RE04/14/16DOE Ga-01-R*U-238 0.858 04/01/16

pCi/g0.040 +/- 0.047 RE04/14/16DOE Ga-01-R*U-235 0.077 04/01/16
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Date Reported 05/04/17

Date Received 03/31/16

Lab Number 20160301

Client Envirotech

Page Number

Client Project Landfarm 4 Background

:

:

:

:

:

:

Director of Radiochemistry
Ron Eidson

Lab Approval:

DUP
RPD

Batch IDMS
%REC

MSD
%REC       RPD

Parameter

QC Report

Blank LCS
%REC

LCSD
%REC       RPD

RER, NAD
or DER

Am-241 103.0 100.2 2.4

NCBi-212 0.152 0.005

21.7Bi-214 0.048 0.308

Co-60 96.2 96.2 0.0

Cs-137 97.0 97.7 0.6

14.5K-40 -0.356 0.375

61.5Pb-212 0.094 0.450

17.3Pb-214 0.015 0.932

NCRa-226 0.234 0.093

14.3Ra-228 0.011 0.278

27.2Tl-208 0.086 0.375

NCU-235 0.014 0.273

NCU-238 0.141 0.195
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