ENVIRONMENTAL
ZO)STANDARDS

Setting the Standards for Innovative Environmental Solutions

Data Validation Report
Tennessee Valley Authority
Johnsonville Fossil Plant
Environmental Investigation Plan
Background Soil Samples
Chain-of-Custody Number: JOF_BS 20190529 1B

This quality assurance (QA) review is based upon an examination of the data generated from the
analyses of the 13 background soil samples and one aqueous blank collected on May 29, 2019, at
the Tennessee Valley Authority (TVA) Johnsonville Fossil Plant facility. These samples were
collectively analyzed by Eurofins TestAmerica (TestAmerica), of St. Louis, Missouri, for
radium-226 and for radium-228 by US EPA Method 901.1.

This review was performed in accordance with the Environmental Investigation Plan for the
Tennessee Valley Authority Johnsonville Fossil Plant Environmental Investigation (JOF EIP,
Revision 4, December 2018). This review was performed with guidance from the National
Functional Guidelines for Inorganic Data Review (US EPA, October 2004); the US EPA Region
IV Environmental Investigations Standard Operating Procedures and Quality Assurance Manual
(November 2001); and the US EPA Region IV Data Validation Standard Operating Procedures.
These validation guidance documents specifically address analyses performed in accordance
with the Contract Laboratory Program (CLP) analytical methods and are not completely
applicable to the type of analyses and analytical protocols performed for the US EPA Methods
utilized by the laboratory for these samples. Environmental Standards, Inc. (Environmental
Standards) used professional judgment to determine the usability of the analytical results and
compliance relative to the US EPA Methods utilized by the laboratory.

Summary

The analytical results and associated laboratory quality control (QC) samples were reviewed to
determine the integrity of the reported analytical results and to ensure that the data met the
established data quality objectives. This QA review includes all samples in TestAmerica

Job Number 180-90755-1.

1140 Valley Forge Road P.O.Box 810 Valley Forge, PA 19482 Tel:610.935.5577 Fax:610.935.5583 Web: www.envstd.com



The samples that have undergone Stage 4 data validation are listed below:

Laboratory Date

Sample Job Sample Parameters
Sample Identification Identification Number Matrix Collected Examined

JOF-BS-BG04-0.0/0.5-20190529 180-90775-1 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG04-11.5/13.5-20190529 180-90775-2 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-DUP01-20190529 180-90775-3 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
(Field Duplicate of Ra-226/228

JOF-BS-BG04-0.0/0.5-20190529)

JOF-BS-BG04-16.5/18.5-20190529 180-90775-4 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG04-21.5/23.5-20190529 180-90775-5 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG04-25.0/28.5-20190529 180-90775-6 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG04-1.5/3.5-20190529 180-90775-7 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG04-6.5/8.5-20190529 180-90775-8 180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-FB04-20190529 180-90775-9 180-90775-1 Agq  5/29/19 Ra-226, Ra-228,
(Field Blank) Ra-226/228

JOF-BS-BG03-0.0/0.5-20190529 180-90775-10  180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG03-6.5/8.5-20190529 180-90775-11  180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG03-11.5/13.5-20190529 180-90775-12  180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG03-16.5/18.5-20190529 180-90775-13  180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

JOF-BS-BG03-1.5/3.5-20190529 180-90775-14  180-90775-1 Soil  5/29/19 Ra-226, Ra-228,
Ra-226/228

Parameters Examined

Ra-226 -
Ra-228 -
Ra-226/228
Aq -

Aqueous.

Radium-226 by US EPA Method 901.1.
Radium-228 by US EPA Method 901.1.
Radium-226/228 Calculation by US EPA Method 901.1.




Items Reviewed

Holding Times

Calibrations

Sample Preservation

Blank Results

Chain-of-Custody (COC) Records and
Case Narratives

Sample Preparation

Laboratory Control Sample (LCS) Results

Field and Laboratory Duplicate Results

Quantitation of Positive Results

Comments and Exceptions

- All analyses performed for the sampling event were in compliance with the requirements

set forth in the EIP.

- Radium-226+228 was reported as the summation of the calculated activities for
radium-226 and radium-228. The reported results for radium-226+228 for the samples
included in this report may have been adjusted and/or qualified in accordance with the
TVA reporting protocols and assigned an “S” reason code.

Qualifier Summary

Reason(s)
Validation for
Analyte(s) Job Number Sample(s) Qualifier(s) | Qualification
Ra-226/Ra-228 180-90755-1 JOF-BS-BG04-0.0/0.5-20190529 J FD
and Ra-228 and JOF-BS-DUP01-20190529

- Any radium-226+228 result reported from the summation of one isotope activity less
than the MDA (non-negative value) and one isotope activity greater than the MDA
should be considered estimated and have been flagged “J” on the data tables.

Review performed by:
Review reviewed by:
Review approved by:
Review approved by:
Date review completed: 8/22/19

Danielle Coles, Quality Assurance Chemist

Amanda J. Cover, Senior Quality Assurance Chemist

Andrew L. Piasecki, Senior Quality Assurance Chemist

Rock J. Vitale, CEAC, Technical Director of Chemistry/Principal
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INORGANIC DATA QUALIFIERS

This result should be considered “not-detected” because it was detected in a rinsate
blank or laboratory blank at a similar level.

Unreliable reporting limit; analyte may or may not be present in sample.
Unreliable positive result; analyte may or may not be present in sample.
Quantitation is approximate due to limitations identified during data validation.

This analyte was not detected, but the reporting limit may or may not be higher due to a
bias identified during data validation.



REASON CODES AND EXPLANATIONS

Reason Code

Explanation

BE Equipment blank contamination. The result should be considered “not-detected.”
BF Field blank contamination. The result should be considered “not-detected.”

BL Laboratory blank contamination. The result should be considered “not-detected.”
BN Negative laboratory blank contamination.

C Initial and/or Continuing Calibration issue, indeterminate bias.
C+ Initial and/or Continuing Calibration issue. The result may be biased high.

C- Initial and/or Continuing Calibration issue. The result may be biased low.
FD Field duplicate imprecision.
FG Total versus Dissolved Imprecision.

H Holding time exceeded.

I Internal standard recovery outside of acceptance limits.

L LCS and LCSD recoveries outside of acceptance limits, indeterminate bias.

L+ LCS and/or LCSD recoveries outside of acceptance limits. The result may be biased high.
L- LCS and/or LCSD recoveries outside of acceptance limits. The result may be biased low.
LD Laboratory duplicate imprecision.

LP LCS/LCSD imprecision.

M MS and MSD recoveries outside of acceptance limits, indeterminate bias.
M+ MS and/or MSD recoveries outside of acceptance limits. The result may be biased high.
M- MS and/or MSD recoveries outside of acceptance limits. The result may be biased low.
MP MS/MSD imprecision.

P Post-digestion spike recoveries outside of acceptance limits, indeterminate bias.

P+ Post-digestion spike recovery outside of acceptance limits. The result may be biased high.
P- Post-digestion spike recovery outside of acceptance limits. The result may be biased low.
Q Chemical Preservation issue.

R RL standards outside of acceptance limits, indeterminate bias.
R+ RL standard(s) outside of acceptance limits. The result may be biased high.

R- RL standard(s) outside of acceptance limits. The result may be biased low.

S Radium-226+228 flagged due to reporting protocol for combined results.

T Temperature preservation issue.
SD Serial Dilution imprecision.

X Percent solids < 50%.
Y+ Chemical Yield outside of acceptance limits. The result may be biased high.

Y- Chemical yield outside of acceptance limits. The result may be biased low.

z ICP or ICP/MS Interference.

2z

Other.




SECTION 2

ANALYTICAL RESULTS



TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-1

Sys Sample Code

JOF-BS-BG04-0.0/0.5-20190529

Sample Name

JOF-BS-BG04-0.0/0.5-20190529

Sample Date

5/29/2019 9:55:00 AM

Location BG04
Sample Type N
Parent Sample
Analytic Method |Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCIIG 151 J FD 0.334 Y Yes 1 NA
Radium 228 15262-20-1 PCI/G 0.652 J FD 0.253 0.237 0.237 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCIIG 0.858 0.218 0.168 0.168 | 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 1 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-10

Sys Sample Code

JOF-BS-BG03-0.0/0.5-20190529

Sample Name

JOF-BS-BG03-0.0/0.5-20190529

Sample Date

5/29/2019 2:17:00 PM

Location BGO3
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.07 0.418 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.04 0.318 0.160 0.160 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.03 0.271 0.198 0.198 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 2 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-11

Sys Sample Code

JOF-BS-BG03-6.5/8.5-20190529

Sample Name

JOF-BS-BG03-6.5/8.5-20190529

Sample Date

5/29/2019 2:37:00 PM

Location BGO3
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 1.77 0.385 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.05 0.306 0.144 0.144 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.722 0.233 0.269 0.269 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 3 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-12

Sys Sample Code

JOF-BS-BG03-11.5/13.5-20190529

Sample Name

JOF-BS-BG03-11.5/13.5-20190529

Sample Date

5/29/2019 2:52:00 PM

Location BGO3
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 1.38 0.349 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 0.452 0.257 0.274 0.274 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.923 0.236 0.185 0.185 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 4 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-13

Sys Sample Code

JOF-BS-BG03-16.5/18.5-20190529

Sample Name

JOF-BS-BG03-16.5/18.5-20190529

Sample Date

5/29/2019 3:09:00 PM

Location BGO3
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 1.25 0.234 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 0.591 0.181 0.161 0.161 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.659 0.149 0.0836 | 0.0836 | 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 5 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-14

Sys Sample Code

JOF-BS-BG03-1.5/3.5-20190529

Sample Name

JOF-BS-BG03-1.5/3.5-20190529

Sample Date

5/29/2019 3:39:00 PM

Location BGO3
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.42 0.427 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.36 0.325 0.238 0.238 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.06 0.277 0.215 0.215 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 6 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-2

Sys Sample Code

JOF-BS-BG04-11.5/13.5-20190529

Sample Name

JOF-BS-BG04-11.5/13.5-20190529

Sample Date

5/29/2019 11:00:00 AM

Location BG04
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 1.94 0.439 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 0.943 0.381 0.323 0.323 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.999 0.219 0.0935 | 0.0935 | 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 7 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-3

Sys Sample Code

JOF-BS-DUP01-20190529

Sample Name

JOF-BS-DUP01-20190529

Sample Date

5/29/2019 12:00:00 AM

Location

BGO04

Sample Type

FD

Parent Sample

JOF-BS-BG04-0.0/0.5-20190529

Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 1.96 J FD 0.416 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.10 J FD 0.329 0.443 0.443 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.864 0.254 0.205 0.205 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 8 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-4

Sys Sample Code

JOF-BS-BG04-16.5/18.5-20190529

Sample Name

JOF-BS-BG04-16.5/18.5-20190529

Sample Date

5/29/2019 11:18:00 AM

Location BG04
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.54 0.381 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.55 0.325 0.0959 | 0.0959 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.988 0.198 0.128 0.128 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 9 of 14




TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID 180-90755-5

Sys Sample Code |JOF-BS-BG04-21.5/23.5-20190529

Sample Name JOF-BS-BG04-21.5/23.5-20190529

Sample Date 5/29/2019 11:35:00 AM
Location BG04
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/IG 2.07 0.390 Y Yes 1 NA
Radium 228 15262-20-1 T PCIIG 0.813 0.282 0.353 0.353 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 T PCI/G 1.26 0.269 0.169 0.169 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 10 of 14



TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID 180-90755-6

Sys Sample Code |JOF-BS-BG04-25.0/28.5-20190529

Sample Name JOF-BS-BG04-25.0/28.5-20190529

Sample Date 5/29/2019 11:48:00 AM
Location BG04
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/IG 0.913 J S 0.224 Y Yes 1 NA
Radium 228 15262-20-1 T PCIIG 0.273 u 0.143 0.413 0.413 | 1.00 N Yes 1 NA
Radium-226 13982-63-3 T PCI/G 0.640 0.172 0.124 0.124 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 11 of 14



TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID 180-90755-7

Sys Sample Code |JOF-BS-BG04-1.5/3.5-20190529

Sample Name JOF-BS-BG04-1.5/3.5-20190529

Sample Date 5/29/2019 12:14:00 PM
Location BG04
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/IG 1.83 0.351 Y Yes 1 NA
Radium 228 15262-20-1 T PCIIG 0.962 0.265 0.193 0.193 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 T PCI/G 0.872 0.230 0.184 0.184 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 12 of 14



TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID 180-90755-8

Sys Sample Code |JOF-BS-BG04-6.5/8.5-20190529

Sample Name JOF-BS-BG04-6.5/8.5-20190529

Sample Date 5/29/2019 12:37:00 PM
Location BG04
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/IG 2.52 0.470 Y Yes 1 NA
Radium 228 15262-20-1 T PCIIG 1.36 0.368 0.207 0.207 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 T PCI/G 1.16 0.292 0.166 0.166 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 13 of 14



TVA CCR Program
Facility: Johnsonville Fossil Plant
SDG: 180907551

Lab Sample ID

180-90755-9

Sys Sample Code

JOF-BS-FB04-20190529

Sample Name

JOF-BS-FB04-20190529

Sample Date

5/29/2019 12:45:00 PM

Location BG04
Sample Type FB
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/L 8.18 U S 24.1 N Yes 1 NA
Radium 228 15262-20-1 PCI/L 8.18 18.2 335 335 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L -8.98 U 15.8 42.8 42.8 50.0 N Yes 1 NA

Report Generated: 8/19/2019 9:48:51 AM
Page: 14 of 14




SECTION 3

SUPPORTING DOCUMENTATION FOR QUALIFIERS



ENVIRONMENTAL
STANDARDS

RADIOLOGICAL ANALYSIS SUPPORT DOCUMENTATION

ESI project name:

TVA JOF EIl Implementation

Reviewed by:

Sample Collection Dates:

5/29/19

Danielle Coles
A

Approved by: r

Job Number;

20188360.A000

JC

Completion Date; f—

Project Manager:

AJC

A

Laboratory:

TestAmerica-St. Louis

Deliverable: Level IV (Full)
Limited

Other:

X)

Applicable Sample No's ( X )

Refer to Table 1 in the Quality

Assurance Review

Sample No.
180-90755-1

Lab Control No.

The following table indicates criteria that
were examined, the identified problems,
and support documentation attachments

Criteria Examined in Detail

Check (V) if Yes or Footnote
Letter for Comments Below

Problems |dentified

Check (V) if Yes or Footnote
Letter for Comments Below

Support Documentation
Attachments

Check (V) if Yes or Footnote
Letter for Comments Below

901.1

901.1

‘Holding Times i

| Blank Analya:s Results :
Laboratory Control Standard (LCS)
Tracer/Chemical Yield

Dup_hca_le Analysis; (X ) Field (X ) Lab
Matrix Spike Resuits

_ Quantitation of Results
 Detection Limit

Efficiency/Energy Calibrations
Initial Calibration Verifications

_Annual Calibration Verific catmns .
_Continuing Calibration Checks
 Continuing Calibration Backgrounds
Sample Preservation
Condition on Receipt
Others: Headspace

Comments:

All results are usable uniess otherwise qualified.




Replicate Error Ratio (RER) =

ABS (Sample Activity - Duplicate Activity)

'V(Sample 20 Error)? + (Duplicate 20 Error)?

RADIOLOGICAL FIELD DUPLICATE EVALUATION

20 RER=RER x 2

Laboratory SDG 180-80755-1
Qualification Limit: < 2
Qualifier JIUJ

Sample Sampie Duplicate Duplicate
Sample ID Duplicate ID Analyte Activity 20 Error* Activity 20 Error* | 20 RER | Qualifier
180-90755-1 180-90755-1 DU radium-226 0.858 0.218 0.9439 0268 05
180-90755-1 180-90755-1 DU radium-228 0.652 0.253 0.7981 0.302 0.7
180-90755-1 180-90755-1 DU radium-226+228 1.51 0.334 1.742 0404 0.9
180-90755-11 180-90755-11 DU radium-226 0.722 0.233 0.915 0.212 1.2
180-90755-11 180-90755-11 DU radium-228 1.05 0.306 0.95 0.23 0.5
180-90755-11 180-90755-11 DU radium-226+228 1.77 0.385 1.865 0.313 0.4
180-90755-1 180-90755-3 radium-226 0.858 0.218 0.864 0.254 0.0
180-90755-1 180-90755-3 radium-228 0.652 0.253 1.1 0.329 2.2 _JUg
180-90755-1 180-90755-3 radium-226+228 1.51 0.334 1.96 0.416 1.7

*TPU 20 or CSU 20. Not the counting error.




Client: Environmental Standards Inc.
Project/Site: JOF_BS_20190529_18B

Client Sample Results

Client Sample ID: JOF-BS-BG04-25.0/28.5-20190529

Date Collected: 05/29/19 11:48
Date Received: 05/31/19 09:00

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

Analyte Result Qualifier
Radium 226 and 228 0.913 J,§
(positive only)

Radium-226 0.640
Radium-228 0.273 U

Count Total

Uncert. Uncert.

(20+1) (20+1-) RL MDC Unit
0.212 0.224 pCilg
0.159 0.172 1.00 0.124 pCilg
0.140 0.143 0.413 pCi/g

Page 18 of 38

Job |ID: 180-90755-1

Lab Sample ID: 180-90755-6

Matrix: Solid

Prepared Analyzed Dil Fac
06/07/19 12:29 06/28/19 14:02 1
06/07/19 12:29 06/28/19 14:02 1
06/07/19 12:29 06/28/19 14:02 1

Eurofins TestAmerica, Pittsburgh

7/30/2019



SECTION 4

CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD



Case Narrative

Client. Environmental Standards Inc. Job ID: 180-90755-1
Project/Site: JOF_BS_20190529_1B

Job ID: 180-90755-1
Laboratory: Eurofins TestAmerica, Pittsburgh

Narrative
Job Narrative
180-90755-1

Comments
No additional comments.

Receipt
The samples were received on 5/31/2019 9:00 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperatures of the 4 coolers at receipt time were 2.1° C, 3.1° C, 3.9° C and 4.4° C.

RAD

Method(s) 901.1: Gamma Prep Batch 160-430858

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.

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

Ac-228 Ra-228 /

Bi-214 Ra-226

JOF-BS-FB04-20190529 (180-90755-9), (LCS 160-430858/2-A), (MB 160-430858/1-A), (180-90766-A-8-A) and (180-90766-A-8-B DU)

Method(s) 901.1: Gamma Prep Batch 160-431172
Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.

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

Ac-228 Ra-228 /

Bi-214 Ra-226

JOF-B5-BG04-0.0/0.5-20190529 (180-90755-1), JOF-BS-BG04-11.5/13.5-20190529 (180-90755-2), JOF-BS-DUP01-20190529
(180-90755-3), JOF-BS-BG04-16.5/18.5-20190529 (180-90755-4), JOF-BS-BG04-21.5/23.5-20190529 (180-90755-5),
JOF-BS-BG04-25.0/28.5-20190529 (180-90755-6), JOF-BS-BG04-1.5/3.5-20190529 (180-90755-7), JOF-BS-BG04-6.5/8.5-20190529
(180-90755-8), JOF-BS-BG03-0.0/0.5-20190529 (180-90755-10), JOF-BS-BG03-11.5/13.5-20190529 (180-90755-12),
JOF-BS-BG03-16.5/18.5-20190529 (180-90755-13), JOF-BS-BG03-1.5/3.5-20190529 (180-90755-14), (LCS 160-431172/2-A), (MB
160-431172/1-A) and (180-90755-A-1-C DU)

Method(s) 901.1; Gamma Prep Batch 160-431201
Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.
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:

Eurofins TestAmerica, F’ittsburgh
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Case Narrative

Client: Environmental Standards Inc. Job ID: 180-90755-1
Project/Site: JOF_BS_20190529_1B

Job ID: 180-90755-1 (Continued)

Laboratory: Eurofins TestAmerica, Pittsburgh (Continued)

Inferred from Reported to Analyte

Ac-228 Ra-228 /

Bi-214 Ra-226

JOF-BS-BG03-6.5/8.5-20190529 (180-90755-11), (LCS 160-431201/2-A), (MB 160-431201/1-A) and (180-90755-A-11-D DU)

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

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

Eurofins TestAmerica, Piltsbur%;h
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Sample Summary

Client: Environmental Standards Inc. Job ID: 180-90755-1
Project/Site: JOF_BS_20190529_1B

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
180-90755-1 JOF-BS-BG04-0.0/0.5-20190529 ¥ Solid 05/29/19 09:55 -/65131!19 09:00
180-90755-2 JOF-BS-BG04-11.5/13.5-20190529¢ Solid 05/29/19 11:00% 05/31/19 09:00
180-90755-3 JOF-BS-DUP01-20190529 / Solid 05/29/19 00:00/05/31/19 09:00
180-90755-4 JOF-BS-BG04-16.5/18.5-20190529 v/ Solid 05/29/19 11:18v/05/31/19 09:00
180-90755-5 JOF-BS-BG04-21.5/23.5-20190529 v/ Solid 05/29/19 11:35Y05/31/19 09:00
180-90755-6 JOF-BS-BG04-25.0/28.5-20190529 v/ Solid 05/29/19 11:48 V05/31/19 09:00
180-90755-7 JOF-BS-BG04-1.5/3.5-20190529v Solid 05/29/19 12:147 05/31/19 09:00
180-90755-8 JOF-BS-BG04-6.5/8.5-20190529 v/ Solid 05/29/19 12:37\/05/31/1 9 09:00
180-90755-9 JOF-BS-FB04-20190529 v/ Water 05/29/19 12:45/05/31/19 09:00
180-90755-10 JOF-BS-BG03-0.0/0.5-20190529 / Solid 05/20/19 14:17,/05/31/19 09:00
180-90755-11 JOF-BS-BG03-6.5/8.5-20190529 v/ Solid 05/29/19 14:37V05/31/19 09:00
180-90755-12 JOF-BS-BG03-11.5/13.5-20190529v Solid 05/29/19 14:52¥ 05/31/19 09:00
180-90755-13 JOF-BS-BG03-16.5/18.5-20190529 Solid 05/29/19 15:09 \/05/31/19 09:00
180-90755-14 JOF-BS-BG03-1.5/3.5-20190529 / Solid 05/29/19 15:391/05/31/1 9 09:00

Eurofins TestAmerica, Pittsburgh

Page 8 of 38 7/30/2019



VASCDE VAL Wby _— e,
£ B llllillmm..momloww (AR O]
ey 5—0 ureud
. —hpmsh
7 v Tt o
SEIREE T .
Eli|: ¢ G G e
3 % 3 T R E R = ,.../
oNy L] N @iy -
oA x ) SR J...I,I-r,u...l J/fl/.i \....”w.\z\\h
one Y] - o [ iy y 2 ...”n
0 ) S0 K JJWVMNI!;JF = M.J.u.\/ e
ozc_ ang N onLl . <7 J!t/l./, 7 1&\\..”!;1./}.!‘ =, “.I_H_..}.f..f..r
=0 A =) <47 B s y - , ]
| wa| wa|  wof VD |9 SE— 2 = Hﬂ ] At sisAjeue @jeo(|dnp Alojeloge|
g e | an \_ «R \,\ @ | a0l s r\ J ) emsmetea e | nasn ag PINOYS PaIos|IeD SWN{OA [EUOIPPY
BUON)PUQD Jdj0deY sjdweg 5 - 5
,_ _ Al |2 Z 1 6£6L LOZ/6T/S + N o |+ sH St | Gt \woom ATSO6L00° TS L-E0DE-SEH0r
”. x o 2 ¥ 60Sl 6102/62/S « N a1'sg8 |sgLls59l " £098 62306+07-6 81/ 91€098-S8-J0T
| TN Xl | = T ¥ 25h) 610Z/62/S N 9|"ed |GEL|SHH| €008 62506102°5 £1/5 L1-€098-S8-407
| /, X £ < rlcyl 6102/82/5 =N 9 |-58 S8 | 59 €094 62506102-5'8/S 9-£098-S8-4Qr
i i /% | n Z y L 610Z/6T/S N 9l.s8 |50 [0 09g 625061023 070 06096-58-40T
" ..k\.,_ V X| B € b Svel 6102/62/5 /84 O[O0V | VN | VN Jr0og 67506 1 0Z-7084-S8-40r
| 8. RIE z b leTk 6102/62/S T.N 9(*sg [S8 |59 |  toog 673061023 €/S 9-¥008-S8-407
| X| | » z Pzt 6102/62/S -N 9*sd |[SE S 099 62506102°6 €/5'}-v0OF-S8-300
Mﬂn; Xl | = B3 z [eviL 6102/62/5 - N 9 (" s8 [ssz|ose #0908 625061026 820 52-098-S8-401
L IN X | o Ry z [ sel 6102/62/5 <N o9 88 |[s¢z|siz 098 62506102-5 £2/5 1e-+098-88-401
T %X | o \ z aLLL 8102/62/S *N 9|, 88 IssglL|g0ol 098 62506102-G BL/S 9})-b0DB-SB-40T
g X - T u.qd / z - 6102/62/5 \ a4 9 L S0 - - - 62606102-104N3a-S8-401
BT x| | n N\ 2 } oott 6102/62/S N 988 |SEL|St) 008 625061025 £1/G 1 +-¥09A-38-40"
N X a ¢ + 5660 6102/8¢/S N 9 |* sg S0 |00 098 62506107-5'0/0°0-p0908-S8-401
B & m § m Q m @
/ H 2 | *a edweg qe g 174 U = a g L
A m gl O] 2 awiL 21V0 I1WVS > @l 3 | S| 2 | NOU¥DO1 |anDINM 39 1SNW sal sejdwes | 3
\ : &| rswewwon £ | 3amve 2 2| 3 3 m I1dvs TERET °
'z m i 2 m W » E 5
: . 2 |&] 8
N, s sKeq ssauisng gy - < m 5] Hany uun
) 4 m z m wajpg|  deg
s sheq ssauisng § 3
sheq ssauisng ¢ Hideg idursg
ileii SINCH 2
i m MOIBE WS} JUBIIHIP 1 1V L
LAY TNDGCMT SAYQ YT VO[T
T L s —
UGS SUIEO UGBl SS9 0w | [1o5) i
T TIRERE SN EE i | s Ado) paeiqoa pues ASE e LETUED ~ - e i..-&E-w:aa“
={=3 1| dequiny wesy, Supdums] tei-isiter waan
f/ m uuind Loy uoREULO(U| J38IU0Y) JaliTueyy qe
. | T | wEgpin O R e ]
e | sTeippy PEDM jUld UG SE5 1524pPY Allg) 82261 vd ‘yBingsy,
seweg] Auedwog Bujdueg 00002081 W iedload Al Bud)y LOg|  :ssapey v
—— 1 =ty 1i¥ig 5304 BEAUCSAION #a @i UBINGSHId EUBUWISBL|  ewen go3)
UofyRuLIOM] JNTUES palrbey LuajeLO)) Pealg panbey | /T 1 djus pesmbey
29ea yeeL 8RINI38 PuR palaldwoD eq 18NW SPJ3| JUEASIRL 1Y "INIWND0A TYOIT B $) APoISnD-jo-uieyd
o juswinaoq isenbey |eaghjuy ; ApoisSnI-jo-uieys
g1 62506402 S8 d0r
b [ e[ F | ronumoos SUOIEbISSAU| [BIUSUIUOIIAUT YAL Kuoyny Aaj|ep sassauua)

713072019

Page 30 of 38




(o]
VLB00E YL Wi |10 | 8big o
N
e
o
o
S—
I~
o e - -
3 | £ § M— - .
A S M AT ———— TS A ———— 1 S
m g ml : GHFY  AMgtrery stped swam Jotision| R
3 s 3 T~
o) oNL o /J ™ .
) WA Ly Jf.rf! / 2,
Ml oNLY NI
RA 25 oA ) -
L le) NP MO ﬂl—\uﬂ
@K e o) / . /
| o we wof ral T3 T.w.. ‘sisAjeue sjeoydnp Aiojeloqe)
S0l _sp| su| o OZiLE 10} pasN 8q PjNOYS Pajoa||od BWN[OA [EUCIIPPY
SUSPUED ey sdwes D IPUOLPR
Xl | = 4 6EGL 6107/82/S N 9| S8 | ¢t |9t €098 675061025 €/5 1 -€0DE-38-J00
™\ o x| [ o] \ [4 60G1 6102/62/5 N Q| S8 |G8l|G9l €098 62506102°5'81/5 61-E09D8-88-407
z X | a] \ c sl 6102/62/5 N 9| 89 |[SEL|SIL £098 625061025 €1/5 L L*E0DE-SE-4OF
X| |« / ® LEVL 6102/62/S N 9| sg |58 |59 £094 62508102°5 /S 9-E0D8-S8-408
.,_/ X |w / Z Lib) 6102/62/S N o] sd S0 |90 £099 62506 10Z-6 0/0 0-EQDE-SH-4Or 0
B X[ [ @ N € | svek 6102/62/S a4 9| OV |WN | WN %098 52506102084 $8-40T NS
T X| | ¢ \ 3 LEZL 6102/62/5 N 9| sd SB |99 099 62506102'%/S'9-7008-S8-400 o
A o
P X| | e i z | vizr 6102/62/S N SR ESED 098 625061025 ©/5 1-¥098-SA-40r ®
I~ N X t . Wn Z 8bLi 6102/62/5 N ) sg S'82 |0SZ 094 625081025 92/0°S2-$096-88-401 %
b X| | = e 4 GELL 610z/62/S N 9| 889 |gceL|Sle +099 62506102-S £/5°1Z-PDOB-S8-401 ©
. \m_».v/ Xl | & /. Z gLLL 6102/62/5 N O| s8 |S8L|59 099 62506102-5'81/5 8L-4098-88-300 o
¥ N 3 V/ Z - 6L02/62/S a4 9| s9 - - - 6250810Z-1.0dNA-SA-401
I X / < 00kL 610¢2/62/5 N 5| 88 |G€L|SiL 098 625061025 €1/S +1-v0DA-SE-40r
Nl X | o A\ 2 5S60 6102/62/S N 9| 88 |s0 |00 098 625061025 0/0°0-$098-58-J07
N ] 3 7]
A/ m m g | ‘o1 eidures qey g | ama 4 | £ 21 % | wouvoon 300INN 38 1SOW S0 soidwes | 3
\ il : g| iswowuog 3| zems 31va 3NdNvs £ 2 2 m. m 31dnys al I1dWvS 5
b S r w . = =3
\ HE : L - u
/1 _w. sheq ssaulsng gy - m 3 ] wn|  wun
_ N g| sheq sssuisng g a = = e
< sheq ssauisng ¢ pdeg sidurcg
w W m i SINOH $2
= T /e0peg WOy WaeYp ) 1L
- h SAYD SADOMED TAv0 WWONTVI D
] )..// S purnimiing sindiriy
| oS SUEDR UM SaIebe | iED) w3 aey
a\hw, - ST e AT | io o pustian pues RS HaNE]  p0be-07)-G10/LE G L0S-GLO|  weawuoug]
N . i sequiny wee) Buydweg] AU abeT leg Ndar)
./. m - _ _ m RN N 03G LopmULOjL }9MuDY) 1e8euny qr
1 TPuDig angia) CIET ]
I =ewppy wwesmmy ons| 86251 vd JoIngspl
| - 3 =g YBINgshld EONBUNASSL]  owsnaey
LORBILIG ] IMAUiES paibeN I T i D
‘aneg yeey ©12:n208 pus pae|dwod eq 1INW SP(B)) JWBAAL (1Y "LNIWNSOGC TVOIT B §) APOISND-jo-u)eyD
ot 6co ety mo =il 2 Juswinaoq ysenbey [eanfjeuy | Apoisno-jo-ureyo
} 6Z506L0Z S8 d0Or ]
_ ma 2 _ 22 H m _ i Ausoyiny AejEp easssuua)

T S — —




a3 .m.ll;. - - - i et =

VLI00E WL Uiey bk abey
@ g =
| 818 |4 S
3 3 X =
ONLL Wi NI
WA M L)
N oNLE LW
L 40 Sl -
N ) N NI ~ P P A
=) =0 sy s = | ——— <y ’ —_— ! |
oz g WO au| AL W . T T gw, AT, ‘sisAjeue ajeoldnp Alojeloqe;
ol copl| ] e \m A £LI\)$ _ Q0| Bilzoes _.\ \ [ swmsmateed mmes| 101 pacn aq piNOYs PooS|i00 SWIN(OA [EUCHIPPY
auOp|pueD 1ievey ejdures ] d
X | n 4 6ESL 61.02/62/S N O| 88 |[st |9} €099 625064025 £/5 1-€098-§8-400
N X a / (4 6051t 6102/62/5 N 9| 83 (g8L|G9L £094g 62506102-5 81/5'G1-E098-88-401
Xl 1 n] \ Z [4:1°4% 6102/62/S N 9| 88 [SEL|StLL €098 B2506402-5 EM/S L 1-£099-89-40r
N X 3] / [4 LE¥L 6102/6¢/5 N 9| sd S8 | S99 €008 625064025 8/5 9-€0OF-88-40
i X[\ z Llgt 6102/62/5 N o] s8 | S0 |°0 £094d 625081025 0/0 0-€0O6-S8-3401
.m/ | X[ [« N € | sver 6102/62/5 a4 o ov [wN | ¥N ¥099 62506/02-083-58-307
‘\.,..s... X[ | o 0 t JANA 6102/62/S N 9| 88 |58 |99 0909 625061025 6/5 9-¥0O8-S8 40
SB X| | = AN z ¥LZL 610¢/62/5 N 9| 88 |5t |Gt #0049 62506102-5 €/5'L-P0DE-SE-401
“T<ET X| |« AN z | svlL 6102/62/S N ©| sa |ssz|0sz v098 62506102 820 SZ-+098-58-407
L[N x| o Tl 4 SELL 6102/62(5 N o1 s8 |s¢€z|s1e 0049 62506026 £¢/5 +2-#0D8-S8-40r
N,Ya X| | o A g gLLL 6102/62/5 N 9| s9 |[s8iL|soL +098 8ZS06402-S BL/S 94 -¥098-SE-307
N Xl [= =\ [z = 6102/62/5 a4 9] s8 | - | - = R I R o)
>3\
R \ X| | w i W [T 4 00L 1 6102/62/S N 9] s8 |SEL|SHE 098 62506+02-5 £1/5 L L-POOE-SE-J0M
R X ) Az 5560 6102/62/5 N 2 sS4 S0 |00 ¥0o4d 625061025 0/0 0-v09G-S8-J0T
3 = =
2 3 [] m 23
.r/,. 2 =l . a " (] = 3 5 _
glaidwesqe | 8 WL > o| = 2 | 3 | Nowvo01 |3nDINN 38 1SNW sqI serdues o
// w N m musuiog | | § | simve | 34vaTramve : 3| 2 2| 8| Tawvs Qi IdYs i
I (g [ [ ¢ = =3
N 1 A L
../ m sAe( ssauisng Q) - s m m »o"_._““ 5.HM
2 sAe( sssuisng ¢ 3
< sheq sseuisng ¢ \pdeg aiduag
N SINOH +Z
uww/r m h MO|3g WOl a2y
| = 158 Wl JuUSIap 4 1V
A SAPC ONDOOWE Fralacaere]
g N it | punodEuny iy
o T B g ] cop A9eD ANH/QOE pues e Tuew3 Wd a)S
/L/ NS | equiny waey Ei’ﬁmﬁ‘ ESLETLGLETY A
M uunD ko sowan W mis| HoReuLO JamLOG JeBaue GF]
| Teustd] 1 SIS REML | i mng] ssvicisor son |a|.o—
| saeippy| PO 18l LIRS 568 weagEny US| 9E7S1 v uBingstid
asjuglg| 93 Bundumng 002s ), e SAUQ eudy L0F| ssaiew oy
L =a=—r o = L 1ueid (15304 efinuasiuor| S HEINGSHiY BUeWYISAL| euwaman
UOREULGH AGES painbey ‘o] dfaig pannbey i g o dyg panbug
‘2000 wen ) SIE1N230 U Pajeidiiod 5q ISNW SRIBY 1URAGIR IV *LNIWNDOQ TVOTT E §( APOISno-jo-utey
= e T jususnaoq 1senbey |eapkieuy { Apoysna-jo-uieyn
81 62506402 S8 JOr | on sao
_ 7 |=] | rowwaooo SuQED]ISBAU| |EJUSLLIUOCIIAUT YA L Auoyiny Ao||EA 998SaUUD)

7/30/2019

Page 32 of 38




VLU WL w03 |40 ¢ obeg
CO T A O
HE R m
- ol )
OND) SHLy Gy 1w
sox >0 oy i
NI onlJ W] oNL
Eal Y's] a3 247 /
oNm Es) o L) <) 7 W 3
axy 200 <3 el 4 [~ y < \.»_w
2 = o= Y] *s Eemd
\MM M&rn_\ H_bu. “.n, 0 _m\v QOpO| swozonis Lv.mnﬁ\\”.& ? \\_\W\-". snjueIg/RGpE,| A
woNRoD 0aFg SPWES
\ X| | o 4 6EG) 6102/62/5 N 9| 88 |SE | St £0908 65061.02-6'¢/5 1-€008-58-J01
N X| | o 4 60S1 6102/62/S N © Sa (g8 |S9t €094 6T$06102-6'81/5 91-€0D8-58-401
N X| [& z | eswl 6102/62/S N 9| s8 [SEL|SH €098 6250607°5 €4/5 L 1-E0D@-SEHOT
/., X o C Fin 4" 610Z/62/5 N ] sq S8 | &9 €099 825064025 '&/5'9-£008-S8-J0r
i Y X| [o z | ol 6102/62/5 N 9] sa8 |s0 |90 €098 625051025 0/0 0-€098-5a-90r
k../ X o € Svel 6102/62/5 a4 9| OY | VN | VN 098 52506102-v084-8a-40f
Lnyn Xl | o A LE2L 6102/62/S N 5| sg |s8 |59 +098 625061026 8/5 9-+008-58-30
LF Xl |o c 1 4%4} 6102/62/S N 9| s4 St | Gt +094a 625081.02°5'2/3"}-¥098-S8-401
“TETN X | w 4 Fam 6102/62/S N 9| sg |sez|o0Se 058 625061026 62/0 6Z-b09E-$8-30"
A X[ ] o 4 SELL 610Z/62/5 N O 88 |seT|SIC 098 62506402 €2/5°+2-¥0D9-S8-40r
B2 Xl [a z 8LLL 6102/62/S N 9| sa [ggr|s9l 008 625081025 81/ B}-P0DE-SEI0OT
/w X| | o 2 = 6102/62/5 a4 9| sd : g - 62606 L02-104NA-S8-JOr
»/ X| | o 4 00t 6102/6¢/S N O S8 |[SEL|SLL 094 625061025 €L/C | 1-¥098-S8-407
N X o Z G560 6102/62/5 N 9| s8 S0 | 00 0948 62506 0¢-S '0/0 0-»098-S8-40r
BN 3 a
X 2 [n] o @
_ §| ‘aredursqer | § awiL ol ¢ o| B & | 2 | Nouvoo1 |anoiNn 3@ 1snw sarserdwes| 3
\ _ 5| rswewwos g | s H g 3 g m_ IdWVS ai Ndwvs (3
A 3 WSl X | 2|5
£ - 3 D e
// .m sAeq ssaujsng 0f - < m m wn|  win
] 5 sAeq sseuisng g o M 2 1aes) Tesnd
< sAeQ ssauisng ¢ Jpdeg s
/ x mr SINOH v
m“vﬂ E T mMOI98 WOy URRYP 4 1YL
3 h FATC FOTOM T SAVD R D)
oy ] auay ey
.uV T = = @ooSUesallelsa)mebe 1[853 [\wwi3 qeq
s T L i) BTN pues e T HIBUD W YS P0PS-922-GLA/ LI/ XA LU
w// =|e w i equiny .._..._.E__?..m_ £SLE LSLELY weyeung m aBe 189 oy
./. uuinD Aoy aweN Wd oHE uoRAULIGU| jaTU0Y JaBrusyy qE}
k | _ 1 | seuoud] [ S695/40 U L] ] 00 eine] emovor van] Eu_
1 i sse.ppy peoy jueld WeSIS GE& 560.ppY 6i5 gEZS1 Yd uBingspd|
EETEE] unduwian Supduing ooo0z08T W 1eefoid SAUQ BUOly LOE| ssmepy gon)
] ey jumd jesod Al WS ybinqgsijig eousuIyISa | JR—
UaTLici) ieidung pospbey IA_ e ] | a7 o1 G145 paEben
1268 ke S)EINII2 PUF pa1eidLuad aq 1SNW SPI|} WA Y ' LNIINADCA YOI © §| Apojsno-jo-ueud
R _ : juswinooq jsenbay jeanhieuy ; Apoysny-jo-ureyn
gl 62506L0Z SS9 d40r ‘oM 200
E =] Fg | =omoo SUOREBNSAAU[ EIUSILOIIATT VAL Kuoyiny Aajjep sessauua)

7/30/2019

Page 33 of 38



= . m

GIGT S| 0ty
oN v ﬁﬂ) v
SHPWLIY AL PUN 2, (S)2Imeisdws ) Kood) ‘ON [Bag Apojsnal oy s[Eag hng.wzu
]
Ay ._:..c..‘m (S L aje A3 peaacoy Auedwory @ | ete A0 POy ENbUNS Y
Saaedwia DL S A pINEI0E ;& N /A
I 27 ..\ 3 Mvﬁ \
&l& m:mnﬁ.zo ° l\vv% \& e l\§ twd?y 8 “ SfuiLdieg
. { f
NDUDS jo ?..52._ "mE_h_‘ .Emm_.
Siuawaunbay oysuondnisy) jeeeds 2 Muey sigeianysq Aewg (Ay03ds) soulQ Al "ji1 'l | :pRISenbay iqesaniag
SOy M0 EAYDIY - qe74g (esodsig — lways) of winjay . PALLUOIUY)
{{uow | veyy sabiuo] pauieral aie S3diues i passasse oq Aewr agy v ) jesodsig ajdweg doaesynuap) piezey oiqissod
AL CBUOIRICAET EIRLNISR] Ot AETwoD ps of Bunsape Apostnd) jo uiey paulis o Wi e 0) JunLne am I e O we A Le 2y aey
SR UIRD {6 IR 99 poys Shieis SOGENPRASE Of $35ULY S Auy PIAGIC 2q i SUORINIEY KLo 30 Lacioge; PIUIUYISE L ) o1 yoRg padays B 157w SBITWES I pozlrue Bleg naeuysisaysEA Ul o) Bange paps) i J0 WS s w A
U 0P AioleIeGe| FUY  AROISAJO-renn sopun PRDILII0G SO IUBLONS SI0WET 1)) B 1€} 26 4U0IgNE 100 uoEn JIuLKd BROME P ILRUE PO 10 NSIIUMG 3 S3TTH DUy "ISUCIE0GE RIS | "SBURL OF 1oalane @t SuolnhpRsae Aoigoqe 83uG aloN|
rd &
p TR Y y . 5
| autje yoieg - yaL| € x|, /1mem r cpizy svlbeis /* (655206-08)) 62505102-r084-S8-4Or
BUTLL 45) SI0N YJumIGASI I N 1981000 v 2] > e "
LG8 7u07 supuesng “suoe uieg-yay | ¢ X piog AN A 6Li6e/s 7/ (8-65206-081) S2S06102-G'8/5'9¥098-5a-401
CUTLL I3 SN0 US| Wa 1981005 [ 2 R o = o
110 B0 SUNUEIBNG STl Wieg - AL | & X pos i 6118215 /" 12-65206-084) 625061028-S'£/S 1-v098-89-40r
BUMN | 0) BUnOn JUSH3;ve 11 Wd io8u0n _w__ﬂ.u = N 3 g
104 U2 SUIEIRND) Buae Wl - wAL| X plies e 61/62/S /" (9-65206-081) 625061 02-5 210'SZ-v0D9-S8-40r
BUN | o) SumSa Usiaggen I Nd 178juan I FE] = . =
195 QUOZ JUIUEIEND Suo Yaies - vAL| & X pitog e BL/62/5 A (S-55106-081) 6250610Z-G'52/5 L2098 S8-40r
RO 30] BUINGA U TG T i T - [Ny ) -
e o ) .u_w.m : uﬂw 4 X ploS : Mo 61162/ /' (v-5S206-081) 625061 02-5'81/5"04 509G S G401
BN L 20y Tunon teayneu ji (g e L - - K I iy
HOS 02 UG Busie yated - yAL| © X piog A aus) 61/62/5 /" (£-85206-081) 62506402-104NA-SE dor
B ] J0) SUmnoA wEo nea) 12Euor ([ZH R -,
“..,h m:_om”_.__cﬁ.“r_%mcsh. .ﬂmwm _S_,N [/ X plog - cc._.—u BLIGEIS / (2-65206-084) 6E50610Z-S°C1/5 L LH0DG-S8-40r
HEn] 39) Slon HURSUL I N 1981057 WE2IER) A e "
105 Bu02 SLEING Sudle RIG - AL % X piog “ oo:60 61/62/% /" (1-55206-081) 625061 02-CD/0'0-509G S8-40r
T ———— - 19po7) uoNeNasaIy ¥ VA g ———— e
‘SON[SUCHINASY| [2oadg S RS 5E[3|2 (rimmenl (qeib=g | ewiL | s1eq aduieg (a1 qe7) a1 3us)i3 - uonesyRUsp] aidues
3 RS I RYE] womeemo ‘duroa=3) | arduteg
z n_m a3 1= nnt) | BU&L
m E .m = M xigey | 2dweg
2 @ 4m. m
2 _w = W. m
ampof 8 2 3= = AMOSE i
2 - — — =
e | & gl 2|8 0000Z081 81 6250640¢ S8 Jor
(Ao :_w.. z ..rw. 4 m gle .m B 1301 AUEN 18ioud
e Yig3-u| g = |w
wyTHy - @ S M .m S
AT -7 agg | m 0= HOM R
EPBEINOG 5L L PPy IGRSY - gl 31 =X {xe3)/628-662-F 15 (181)99¢8-967-¥1¢
5 DN - £ 3 W O LIS
= oW - ’
9 YOSHEN -3 Z 8 SYOE9 'OW
ey M -0 gl 3 A7 g
HERSy Uz 3 } b_U Y
HOEN - @ : Ashep) pmsenbay yyv)| A
Y pajsanbay sisAjeuy 6102/2/2 © O 'yroN 1esL Japi Sl et
SRUBO] UoHEAIDSIIG ‘paEanbay meg _u.._n_— - P
t-GEL06-081 U 'Sepoj2I0qe ] ealiawyisa )
o QUi LF0U 335 pasnbiay sucheipaaay] Auedwor
Z e | abeyq ssssBuUa | wooduednswelssDabe jef ncEmuszngcw
aleg G jo Fig -3 By 198000 D)
| BOGVIE-08) pes ‘abe _ (ge7 10e5uo3 gng) uoneuLIOU| JUBID
Oh 300 AShon Buniesy sauss id Q7 shdwes

BIVEEIB-ZLY XY BCOL-E06-ZLY :aLO g

ATt P1099Y Apossna jo ureyd s oo s it
ubangsnid ‘esuswyisa) suyoing

ey

SULOIND =2 E_

7/30/2019

Page 34 of 38



DINZG LIt
ON UV S35 ¥
S SO P 1), ($)Rnes0WE | s)00n)] ON (235 Apoisng|  aoe) siess Apaisng
AU BunEen dg v.tﬁ..z-& Auvdiuny A eien
\ AUy Jun g Ag pasasey Auudiuen 1 Punpeg
LS YIT o 3/] — Z L | vu:mn <
AT EL] cTEo I il ¥ | 00L e 7
i -
WAWOHIE jO Sss._ mEl_._ ﬁnn__ / Ag pausinbuysy iy Aidws
SlusiwaLnbay JI/SUOHSNASY| [errads 2 Muey alqeisAlag Aeuug (Aoads) Jauio) Al NI ‘peisenbey sigesaneg
SiiuGHY 10 Sy — qe7 Ag (esodsi() =) WS 0) winjay = POWLLJUOIUN)
{(Hiuow | vey; wBEU0L P ! 242 Sajdwes i | 3q Aew 33 v ) jesodsig s)dwes UofjeaLusp) pIeZEY 3jqiSsod
| APGRENG - UL JUPLN DaDAMIo S IUDWCHS SIS Sl SOUOIBIO0E] 1R QUIIGNT N0 USLN POURKIWOD UONEIHIOE § WARUE ‘DO |0 BIUSISUMD S SD0ed Su| THERAOTREE RIS L S0ueuD ¢ 12900S e SUSIRNRaIIE LIIEIOGE SIS TBIoN
T s B R st ENuUal & ,
g sé%&mu kg [ X pios e | Avezs ~ (PL-S5.06-08L) 625064025 £/5 1 €0D8-S8-407
BUN L 10} WD [UIT5NGG J) INg 1981000 [ : N
{165 aU0Z BURNSIEND "Udi ._gﬁ_m wall X pliog L soicy B1/62/S 7 (£1-65£06-081) 6206102521/ 9L-£098-88-40r
TUNg J0f e Bl IC M&Cﬂ
kit mand el ineil] 2 3 plog 4 e | v » (21-68L06-081) 625061 02-5°€ /5" | L-£098-SG-40T
¥ enus - :
] K X ples i bmnﬁu BLI62IG » 11-65£06~081) 62506} 02-5 8/6'9-€09:G-S-40F
UL 1G] UGN IRADIRNE ]| yid 19 g : i
s st uteng et e G B X plog _ ._..m _._mq“_u 6LI6ZIS - (01-65£06-081) 628061 02-5'0/0 0609F-SE- 400
—— —— 9P0D venesasald | A= =
HHON/SUONINIASU F198dS & 5 eln gl g |2y er=uae] (qesB=gp | sun) | sjeq ajduies (a1 97) @) weiiD - uonEsynuop) aidwes)
= ol o218 e [awoa<o) | erdues
W W @ M ! 2 :v..“!lsw [CAY
W .m _m b m- auew s|dweg
3 ol ol ==
o ] af
e ° Ey m
mal 8 I ) HADSS . 5
o [ s| 2|54 00002081 9162506102 S8 H01"
V1035 m B o # 3sioug S 139loid
o @ ol &zl
@)= gl 2 z HOM Hew3
e Py st - H =1 ] v (%e)7528-862%1¢ (191)9998-862-V1E
g g 3 #0d ]
¢ g 7
FOSHYN - 3 g 2 Sp0c8 'ON
B9 M - 0 B E] Wz A
ZOUNSY - D aligeoy Uz -5 ? )= Ao upea
st mwmu_ Hm it i(s4up] paisanbay Ly bl
o i pejsanbay sisAjeuy 6L0Z/eIL "YHON jiBaL rapiy SLLEL
1$AH0Y MONEAISSBIY IpUiEenbeY ol g ang SRV
L-GGA06-0BL U] "SBLCIEIONET BIUMUYISS]|
# Qor| Amou Fes) painboy suosspaaay| b o)
Z 10 ¢ afey agssauLe) woouesuawns@ebel | ef BumessyBuiddiys
by vl jo ajerg ERN-Z Fu0yy) U0 juatity
£ RO9YOE-081L e “afeq (qe7 39enU0) qng)  UOnEULIOH]| Jual|D
SO 200 i shan By g sepen)| N ge e

SUIOAND >

pJioday Apoisny jo ureys

SOVZT-E96-21Y Xed BG0L-E06-2LE Buoyg

8CZSL vd  'ulingsiud

Wed D0y 2auq eydly |0g

yBingsnld ‘esuawyyysa) suyoing

7/30/2019

Page 35 of 38



Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 90755
List Number: 1
Creator: Say, Thomas C

Question

Radioactivity wasn't checked or is </= background as measured by a survey
meter.

The cooler's custody seal, if present, is intact.
Sample custody seals, if present, are intact.

The cooler or samples do not appear to have been compromised or
tampered with.

Samples were received on ice.

Cooler Temperature is acceptable.

Cooler Temperature is recorded.

COC is present.

COC is filled out in ink and legible.

COC is filled out with all pertinent information.

Is the Field Sampler's name present on COC?

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

Samples are received within Holding Time (excluding tests with immediate
HTs)

Sample containers have legible labels.
Containers are not broken or leaking.
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

Eurofins TestAmerica, Pittsburgh

Job Number: 180-90755-1

List Source: Eurofins TestAmerica, Pittsburgh

Answer Comment
True

True
True
True

True
True
True
True
True
True
True
True
True

True
True
True
True
True
True
True

True

True
True

N/A /
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Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 90755
List Number: 2
Creator: Harris, Lorin C

Question

Radioactivity wasn't checked or is </= background as measured by a survey
meter.

The cooler's custody seal, if present, is intact.
Sample custody seals, if present, are intact.

The cooler or samples do not appear to have been compromised or
tampered with.

Samples were received on ice.

Cooler Temperature is acceptable.

Cooler Temperature is recorded.

COC is present.

COC is filled out in ink and legible.

COC is filled out with all pertinent information.

Is the Field Sampler's name present on COC?

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

Samples are received within Holding Time (excluding tests with immediate
HTs)

Sample containers have legible labels.
Containers are not broken or leaking.
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<Bmm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

Eurofins TestAmerica, Pittsburgh

Job Number: 180-90755-1

List Source: Eurofins TestAmerica, St. Louis
List Creation: 06/04/19 03:03 PM

Answer Comment

True

True
True
True

True

True

True 1.3
True

True

True

False

True

True

True
True
True
True
True
True
True

N/A

N/A
True

N/A /
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Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 90755
List Number: 3
Creator: Harris, Lorin C

Question

Radioactivity wasn't checked or is </= background as measured by a survey
meter.

The cooler's custody seal, if present, is intact.
Sample custody seals, if present, are intact.

The cooler or samples do not appear to have been compromised or
tampered with.

Samples were received on ice.

Cooler Temperature is acceptable.

Cooler Temperature is recorded.

COC is present.

COC is filled out in ink and legible.

COC is filled out with all pertinent information.

Is the Field Sampler's name present on COC?

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

Samples are received within Holding Time (excluding tests with immediate
HTs)

Sample containers have legible labels.
Containers are not broken or leaking.
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

Eurofins TestAmerica, Pittsburgh

Job Number: 180-80755-1

List Source: Eurofins TestAmerica, St. Louis
List Creation: 06/04/19 03:08 PM

Answer Comment

True

True
True
True

True
True
True
True
True
True
N/A

True
True

True
True
True
True
True
True
True

N/A

N/A
True
N/A \/
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