ENVIRONMENTAL
ZO)STANDARDS

Setting the Standards for Innovative Environmental Solutions

Data Validation Report
Tennessee Valley Authority
Bull Run Fossil Plant
Environmental Investigation Plan
Seep Soil Samples
Chain-of-Custody: BRF_SES 20190515 1B

This quality assurance (QA) review is based upon an examination of the data generated from the
analyses of the five seep soil samples and two aqueous blanks collected on May 15, 2019, at the
Tennessee Valley Authority (TVA) Bull Run Fossil Plant facility. These samples were collectively
analyzed by TestAmerica Laboratories, Inc. (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 Bull Run Fossil Plant Environmental Investigation (BRF EIP;
Revision 3, July 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 method
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 method 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 180-90260-1.

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 Parameter(s)
Sample Identification Identification Number Matrix Collected Examined
BRF-SES-04-20190515 180-90260-1 180-90260-1 Soil  5/15/19 Ra-226, Ra-228,
Ra-226/228
BRF-SES-DUP01-20190515 180-90260-2 180-90260-1 Soill 5/15/19 Ra-226, Ra-228,
(Field Duplicate of Ra-226/228
BRF-SES-04-20190515)
BRF-SES-FB01-20190515 180-90260-3 180-90260-1 Aq 5/15/19 Ra-226, Ra-228,
(Field Blank) Ra-226/228
BRF-SES-01-20190515 180-90260-4 180-90260-1 Soil  5/15/19 Ra-226, Ra-228,
Ra-226/228
BRF-SES-02-20190515 180-90260-5 180-90260-1 Soill 5/15/19 Ra-226, Ra-228,
Ra-226/228
BRF-SES-03-20190515 180-90260-6 180-90260-1 Soll 5/15/19 Ra-226, Ra-228,
Ra-226/228
BRF-SES-EB01-20190515 180-90260-7 180-90260-1 Aqg 5/15/19 Ra-226, Ra-228,
(Equipment Blank) Ra-226/228

Parameters Examined

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

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.

Aqueous.




ltems Reviewed

Holding Times Calibrations
Sample Preservation Blank Results
Chain-of-Custody (COC) Records and Sample Preparation

Case Narratives

Laboratory Control Sample (LCS) Results Laboratory and Field 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

- 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: Danielle Coles, Quality Assurance Chemist

Review reviewed by: ~ Amanda J. Cover, Senior Quality Assurance Chemist

Review approved by:  Andrew L. Piasecki, Senior Quality Assurance Chemist

Review approved by:  Rock J. Vitale, CEAC, Technical Director of Chemistry/Principal
Date review completed: 8/22/19




SECTION 2

ANALYTICAL RESULTS
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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.
RL Reported result between the MDL and the QL.

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

77

Other.




TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180902601

Lab Sample ID

180-90260-1

Sys Sample Code

BRF-SES-04-20190515

Sample Name

BRF-SeS-04-20190515

Sample Date

5/15/2019 9:15:00 AM

Location AOI 4
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 2.06 0.486 Y Yes 1 NA
Radium 228 15262-20-1 PCI/G 1.20 0.423 0.381 0.381 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCIIG 0.857 0.239 0.209 0.209 | 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 3:45:03 PM
Page: 1 of 7




TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180902601

Lab Sample ID

180-90260-2

Sys Sample Code

BRF-SES-DUP01-20190515

Sample Name

BRF-SeS-DUP01-20190515

Sample Date

5/15/2019 12:00:00 AM

Location

AOI 4

Sample Type

FD

Parent Sample

BRF-SES-04-20190515

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 2.71 0.452 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.56 0.360 0.164 0.164 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.15 0.274 0.165 0.165 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 3:45:03 PM
Page: 2 of 7




TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180902601

Lab Sample ID

180-90260-3

Sys Sample Code

BRF-SES-FB01-20190515

Sample Name

BRF-SeS-FB01-20190515

Sample Date

5/15/2019 11:04:00 AM

Location AOI 4
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 26.6 J S 28.5 Y Yes 1 NA
Radium 228 15262-20-1 PCI/L 26.6 18.6 18.7 18.7 50.0 Y Yes 1 NA
Radium-226 13982-63-3 PCI/L -2.07 U 21.6 36.7 36.7 50.0 N Yes 1 NA

Report Generated: 8/19/2019 3:45:03 PM
Page: 30of 7




TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180902601

Lab Sample ID

180-90260-4

Sys Sample Code

BRF-SES-01-20190515

Sample Name

BRF-SeS-01-20190515

Sample Date

5/15/2019 1:52:00 PM

Location

AOI'1

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 1.28 0.307 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 0.628 0.219 0.162 0.162 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.655 0.215 0.168 0.168 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 3:45:03 PM
Page: 4 of 7




TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180902601

Lab Sample ID

180-90260-5

Sys Sample Code

BRF-SES-02-20190515

Sample Name

BRF-SeS-02-20190515

Sample Date

5/15/2019 3:15:00 PM

Location AOI 2
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 0.951 0.208 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 0.479 0.157 0.0896 | 0.0896 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.472 0.136 0.131 0.131 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 3:45:03 PM
Page: 5of 7




TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180902601

Lab Sample ID

180-90260-6

Sys Sample Code

BRF-SES-03-20190515

Sample Name

BRF-SeS-03-20190515

Sample Date

5/15/2019 3:47:00 PM

Location

AOI 3

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 1.74 0.396 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.14 0.324 0.213 0.213 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.597 0.227 0.217 0.217 1.00 Y Yes 1 NA

Report Generated: 8/19/2019 3:45:03 PM
Page: 6 of 7




TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180902601

Lab Sample ID

180-90260-7

Sys Sample Code

BRF-SES-EB01-20190515

Sample Name

BRF-SeS-EB01-20190515

Sample Date 5/15/2019 6:02:00 PM
Location AOI 3
Sample Type EB
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 6.07 U S 24.9 N Yes 1 NA
Radium 228 15262-20-1 PCI/L 6.07 14.8 334 334 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L -5.10 U 20.0 34.0 34.0 50.0 N Yes 1 NA

Report Generated: 8/19/2019 3:45:03 PM
Page: 7 of 7




SECTION 3

SUPPORTING DOCUMENTATION FOR QUALIFIERS



ENVIRONMENTAL
JSTANDARDS

ESI project name:
Sample Collection Dates:
Job Number:

Project Manager:
Laboratory:

Deliverable: Level IV (Full)
Limited

Other:

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

RADIOLOGICAL ANALYSIS SUPPORT DOCUMENTATION

TVA BRF El Implementation
5/15/19

20188395.A000

AJC

TestAmerica-St. Louis

Applicable Sample No's ( X))

Sample No.
180-90260-1

X)

Reviewed by:

Dfnielle Coles

Approved by:

Completion Date: n
L

C

Refer to Table 1 in the Quality

Assurance Review

Lab Control No.

)

Criteria Examined in Detail

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

Problems ldentified

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
_Blank Analysis Results
Laboratory Control Standard (LCS)
_Tracer/Chemical Yield
Duplicate Analysis: { X ) Field ( X ) Lab
Matrix Spike Results
Quantitation of Results
| Detection Limit e
Efficiency/Energy Calibrations
_Initial Calibration Verifications
Annual Calibration Verifications
_Continuing Calibration Checks
_Continuing Calibration Backgrounds
_Sample Preservation
Condition on Receipt

Others: Headspace

Comments:

All results are usable unless otherwise qualified.




Client: Environmental Standards Inc.
Project/Site: BRF_SES_20190515_1B

Client Sample Results

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

Client Sample ID: BRF-SES-FB01-20190515

Date Collected: 05/15/19 11:04
Date Received: 05/17/19 09:00

Analyte Result Qualifier
Radium 226 and 228 266 U
(positive only)
Radium-226 -2.07 U
Radium-228 26.6

v 5]

0\" M) |h0 ‘1”'

Count Total

Uncert. Uncert.

(20+/-) (20+/-) RL MDC Unit
18.4 18.6 pCi/L
216 21.6 50.0 36.7 pCi/lL
18.4 —1-8-6] 50.0 18.7 pCi/lL

28.5

Page 9 of 624

Job ID: 180-90260-1

Lab Sample ID: 180-90260-3
Matrix: Water

Prepared Analyzed Dil Fac
05/28/19 16:16 06/20/19 06:19 1
05/28/19 16:16 06/20/19 06:19 1
05/28/19 16:16 06/20/19 06:19 1

Eurofins TestAmerica, Pittsburgh
06/28/2019



Client Sample Results

Client: Environmental Standards Inc.
Project/Site: BRF_SES_20190515_1B

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

Client Sample ID: BRF-SES-EB01-20190515
Date Collected: 05/15/19 18:02
Date Received: 05/17/19 09:00

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit
Radium 226 and 228 6.07 U 14.8 14.8 pCi/L
(positive only)
Radium-226 -510 U 20.0 20.0 50.0 34.0 pCilL
Radium-228 6.07 U‘$ 14.8 1-4"81 50.0 334 pCilL

(l(( ND WO llvlt\

294

Page 13 of 624

Job ID: 180-90260-1

Lab Sample ID: 180-90260-7
Matrix: Water

Prepared Analyzed Dil Fac
05/28/19 16:16 06/20/19 08:48 1
05/28/19 16:16 06/20/19 08:48 1
05/28/19 16:16 06/20/19 08:48 1

Eurofins TestAmerica, Pittsburgh
06/28/2019



SECTION 4

CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD



Case Narrative

Client: Environmental Standards Inc. Job ID: 180-90260-1
Project/Site: BRF_SES_20190515_1B

Job ID: 180-90260-1
Laboratory: Eurofins TestAmerica, Pittsburgh

Narrative
Job Narrative
180-90260-1

Receipt
The samples were received on 5/17/2019 9:00 AM; the samples arrived in good condition, properly preserved and on ice. The
temperatures of the 5 coolers at receipt time were 2.4° C, 2.6° C, 2.8° C, 3.0° C and 3.0° C.

RAD

Method 901.1: Gamma Prep Batch 160-430196

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

BRF-SES-04-20190515 (180-90260-1), BRF-SES-DUP01-20190515 (180-90260-2), BRF-SES-01-20190515 (180-90260-4),
BRF-SES-02-20190515 (180-90260-5), BRF-SES-03-20190515 (180-90260-6), BRF-SES-03-20190515 (180-90260-6[DUY)), (LCS
160-430196/2-A) and (MB 160-430196/1-A)

Method 901.1: Gamma Prep Batch 160-430074
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

BRF-SES-FB01-20190515 (180-90260-3), BRF-SES-EB01-20190515 (180-90260-7), (LCS 160-430074/2-A), (MB 160-430074/1-A),
(180-90101-A-1-A) and (180-90101-A-1-B DU)

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

Eurofins TestAmerica, Prttsbur?
Page 3 of 34 28/20719



Client; Environmental Standards Inc.
Project/Site: BRF_SES_20190515_1B

Lab Sample ID
180-90260-1
180-90260-2
180-90260-3
180-90260-4
180-90260-5
180-90260-6
180-90260-7

Client Sample ID
BRF-SES-04-20190515
BRF-SES-DUP01-20190515
BRF-SES-FB01-20180515
BRF-SES-01-20190515
BRF-SES-02-20190515
BRF-SES-03-20190515
BRF-SES-EB01-20190515

Matrix
Solid
Solid
Water
Solid
Solid
Solid
Water

Page 7 of 34

Sample Summary

Collected
05/15/19 09:15
05/15/19 00:00
05/15/19 11:04
05/15/19 13:52
05/15/19 15:15
05/15/19 15:47
05/15/19 18:02

Received
05/17/19 09:00
05/17/19 09:00
05/17/19 09:00
05/17/19 09:00
05/17/119 09:00
05/17/19 09:00
05/17/19 09:00

Job 1D: 180-90260-1

Asset ID

Eurofins TestAmerica, Pittsburgh

6/28/2019

=30l
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QW\!\\ menal Comments
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Tennessee Valiey Authority

VA Environmental lnvestigations
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TVA Envirenimental Investigations
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) BRF-Se5-ERO01-20130515 5eS03 NA|NA| AQ |G| EB 5/15/2019  |1802 3|/ : x| A
w\m 0 Addldony! Comments/Special insiruchons: Sample Regoigt Condilions
Additionat volume oo__mo.»ma should be used for |, .. sen rseame = 500 v weerors | Hea el S
laboratory duplicate analysis. i T LT
Ta» ‘Yo * Yo *Yes
' ka N <t ‘M
¥ e e " Yed
- Ne ] * No
[ voves e T
“m * s * N3 " e
SHIFPING METHOD: SAMPLER NAWME AND RIGKATURE E b &
¢ g % £
Costin Riaan Bo'spn 7 -~ . [ 1 by 5 £ m
Anna Wilsan C.,\Q;mf.y\/v.\ m. " W. m. MM
Do Narmart 2 E 3 .

Pags Tl Foms 754 S00R7A

6/28/2019

Page 24 of 34



Tennessee Valley Authority coaterNo: | £ [ et | 5
BRF_SES 20190515 _18B
Chain-of-Custody / Analytical Request Document |
Ghatn-of-Custody is 2 LEGAL DOGUMENT. AJl refevant fleids must be complated and accutate £ BRF_SES {
Heguirnd Ship to Lab: Reguired Project infomatan: Retqulimd Samplet informatton i
e N TestAmerica Pittsburgh ita 10 #: Budi Run Foss!l Plan Sampen: S Boiden, 4 Wisan & D Nerman =
b agaen | 900 Alpha Urve Project : 0 Sampling C anier
Pittsburgh. PA 15238 Site Addmss | 1255 Sdgamoor Rg Addrets 7
{70, 37T Citwiule
Lab Mansger Conlact mformation Site Pl Namo! Ray Quinin m 4
Lats PR, i Phono/Fag: 4237513753 Sampting Tesm: Number: [y N He B _\‘
nrelF au: Sits 20 Emajl: AT T Send ERD/Hard Copyto;  [50 55 i i
Anaiyals Tumameng Time
+ CALEWOA o + WORKCHS DAL
TAT # differsnt from Below w ,_ m A
" 24 Hours L .nw /
. B
EF ey S M M:m_:mmm mem ¥
i usiness Days
=
u.n_.ny wm_ma m w m # 440 Business Days \
s & z R 4
/ £E158| 5% |g| 4 i /]
/\ 2 SAMALEID SAMPLE Mp z £ m W SAMPLE m Comments! m M m.
B |samples iDs MUST SE UNIQUE| LOCATION £ |3 | £ °o| g SAMPLEDATE | "te | 2 | (ab Sampie 0, 2| (44l |/
n i & 5] m m
A Of =
BRF-§65.0420190515 504 | o003 ses|c| N 5/15/2019  |0915 2 /A LA
QH BRF-SeS-DUP04.20150515 NA NA | NA| SES | C FD 5/15/2019  |NA 1 g.\ % -
/p A O.\ BRF-S¢5.FB01-20150515 5e503 | NA | NA| AQ |G| FB 5/15/2019 1104 3 7 | X ]
Al e I BRF-SeS-01-20190515 801" | 00l o3| ses | N 5/15/2018  |1352 1 1% o
\P\h o2 BRE-SHS-02-20150515 8602 | 00| 03| SES|C N 5/16/2019 1615 2 / e
Al 0% 3RF-$85-05-20190515 $a80% | 00| 03| SES | C N 5/15/2019  [1547 3l [/ A RE: P
Al BRF-So5-E201-20190515 Ses03 | NA G 5/15/2019 3
= q RELINDESMED BY / AFFILIATION Sampfe Réceipt Conditions.
Additional volume collected should be Lsed for [o ., cacen s siome = =5 o - o L SR I B
laboratory duplicate analysis. VAR | RLARLK L (2
- * fer - s LR C] *Yes
. g - - ha R
Yeg " ¥og * Yes " Yes
Ke * Ho * Mg v
* Yes . Ys * Y L
v Ne ko - 0
£ m 63
s .
Crurier Sypmn Balder, / Fos by m e s 2 M
Aia ihan | T g H i s
Darmwiz Hormars £ i [ 8 & s
foge 4 of *

Fonn Tya 300074

o~
~8128/2019

Page 25 of 34



YIBO0T AL Micd

Apoisng jo uieys 09206-081

Il

i

E

ifo L eBey

¢ L

/

7= \NWNP\\

~ VMH - _ _\NPNM\

" ) ) ()
27~ £9C& o6 - LSV
C < T4 L)
4 H £ @ v § veuLGN J1Laq
m W W . m 4 )w)?)\.g | oSy BULY
g m ] © W Fem oy J uep(OS BumnT muneg|
3 il g £
N e EN oy . ofl
4, e sa A
o . on o . %
A A - =) P
Lol ol 2 clm BLVS
. =5 7] \(W sisk|eue ajeolidnp Aiolesoqey
s] _swee| o % = el IECEL i | TEIUPEAREEL (o) pasn ag PINOUS PRSI0 SWNJOA [EUOHIPPY
sueRIpuoD idiatay sdweg d 3 1
A% pd 2081 G6L0Z/SL/S g3 9| OV YN | ¥N £0Ses §)5061.02-1083-59S-J44R
] ] % /¢ LbSY|  6L0Z/5L/S N 0| s3s [t0 |00 €0Ses 51906102 £0-595- 208
- x| | - / z S15) 6L0Z/S1/S N o|s3g |eo |00 70598 $+506102-C0-S950a
L WU Vs b ZSEL] 6102515 N o] s3s |eo|oo L05es 51506402-10-595- 18
AET X s £ vOLL|  6L02/SL/S 84 [D| DV [¥N [ WN v0Ses §1508102-1084-593-3u8
L4 X o b ¥N 6102/G1/S [¢E| 315835 [ YN | WN YN S1508402-10dNTS9g- 48
-1 X r4 cieo BL0Z/SL/S N J| 838 |€0 |00 y0S9g §1806102-¥0-598-4M8
-
f _m _n S o o| @
S8 & arowuesgen | § | awe 2 |a] 2 [ 2| % | nouvoor |anomnzae1snw sarserduwes 3
/] zlal | €| /suewwon 5 | 3awes | 3LVOINNVS E g 3 .M g 314IYS O 31dmYS =
HUNE -] X ~ «
V] & o = @l = s | 5
8 f - 2 |%| 8
\ sAeQ ssauIsng ¢} « - = o wal  wun
m = m 1290951 gdeg
sfeQ ssauisng g 3
\u\v._.. sheQ sssuisng € - pSeq sduicy
& LIz SINOH $Z _;
A 3 WW HOIBG U0 UBIZYP 4 LY.L
SAVD DATOOM S4vD OO -
V' Wi punoimuing %)
A
\. STy T] 03 o3 piRi/g03 Pirag| o)
- o] ceguiny wra) bugdweg] £ELE-LELEZY
/ M uunp Aoy oy g IS UORINUIGH| 13NUOD Jebrury g
v Yrii-sae taial [ 0ota] 1l swusen] SUE NI | om mAs] [T LTE)
2 G pact and Smcmni 05 T *SipRY IS BEZS) Vd LBNGSAId
29uEig “husdway Bupduieg W @iy onuQ Bydny LOE | ceveirey e
=mLEN QT SWAAY UAplog S Lindiueg :Euok un g % Ol ag! c.ﬂ.__.__nnz..n_ ELBUNASS | fr—p—"
mdeg pennt s ] | 1971 6 EIS paunday

$3S dud

g1 §150610Z $3S dug

1o%0Q yseL

s

[ =]

|

_ i'oN ¥31009

ajeinadk pue pagaidwod oq 18nul spiaY BRI IV *LNIWNDOA TYOIT @ %1 Apoisna-jo-ureys

uawnooq 3sanbay [eophjeuy ) Apoisng-jo-uieys

SuoNebNS$aAl| JejusWUCIAUS VAL

Auoyiny As|ep eassauua)

6/28/2019

Page 26 of 34



¥i8008 ¢AL Wied

4oy stisg

SUG[IEBNSEAU| [QJUSIWUOIIAUT WAL

. & 1 & i3 1 UGLUOIY SR
| 3 3
m 3 2 " MY 1 o Buy
8 Y s E : e { UPPIOG WY AUt
z § 7 3
3 > E
an w LU oH
4, o u w4 @)
aN o0 o L /s
=), =) =4 R e
o N o . o
o - u ol
= = - = ‘sishjeue sjeoydnp Aiojeioqge)
o we| =t | P T TRESISRERSIS o pasn 8q PINOYS PaIoalo0 SWNICA [BUOIIPPY
SUCRIPUC) Idjvoey eiduies LAV AR O3La300Y _ Jul _ ! EL- ¥ it
£ z081 6102/51/5 a3 21 OV VN £0888 §1906102-1063-595- 48
-1 il | \ € L¥S1L 6102Z/5L/S N D839 [0 |00 £0533 §L606102€0-595-3uE
- X 4 < SLSL 61L0Z/S LIS N JD| 838 | €0 | 0D 208eg G1506102 20593443
LA ¥ s ! ZSEL|  6LOZISHS N 0] 83s [e0 |00 10883 15061027/ 0-595-Jug
A X s € POLLl  6LOZ/SLIS a4 9| bV |vN | WN p0Sas §1506102°10854-595-Jug
= X A% b YN|  6LOZ/SHE a4 |[O0[ S35 |wN [N WN §1506102-104N0595 -8
P X z sieo|  BLOZ/SLS N 0]s3s |ego0 |00 #0598 $1506405-70805-48
e : . e
V] |38 gl miodwesaey | § | g £ la| E 2|35 | Nouvoor |anomnas Lsnw s serdues ]
El8le| 2| rewewwon g | 3auvs z gl 3 m m_ EREET a1 NdWYS @
/] H £ mo|Z2 x| 3|3
% il z 3 |2 8
sAec] gseUISng g1 o < m o wun|
\ m 2 m o3eg|  gdeq)
\\r sAeQ s59UISNG G 3
—fe3 skeq sssuisng g pdeg sxduisy
A 1l SINOH ¥7 )
|/ Y i m #0/3G Wil Wslap J 1y
v el AVG WO
Sy punciruing iinw
\ _— T Hews gy
= IR ETER] Loy Ada) pielq03 pues ANEEITE I3 Wd S '~ Bl
z|=z m ] seaquny weey Bupduieg ESLELGLTEY obe e Yia a9
o uanD Aod|  ceweN wamig UORRULIGNA 0|IUAT seBRLS W QU
\ MU G [ T ANgRg LT WA O WRE] [=XF] &g
T2 WG DROH WA MUt g 18210pY| Pii :00eBoT 532 SSDPY IS BEZS] Yd Ubingsmid
A | Aurduios Bupdueg wN B ISfld aaug eudiy Log|  irveipy ar
USLioN O ¥ Lomy uepio S 33..3_ Rl fissod un gl 1a sm— YBIngsNd BMBWNISAL | awenar
e e e ] L | qv A dius
S3S dug SIRIN02€ PUT PRIEIGWCD 8] 1AW SPIBY IUBASIRY (Y *LNIWNS0Q TYHI ¥ %) APOIgng-jo-uRys
juswnao( jsanbay [eanfjeuy  Apojsng-jo-uieyn
g} 51506102 S3S 4¥g
B [ [ 2 T ronwarcea fAuoysny Aajjep sosssuuay

6/28/2019

Page 27 of 34



YLR0NE yAL Wiog

150§ 3beg

4 e = oF £ URWION JuuLog
5
M .W W wm T TETRYY) 1 UDEIAA BULY
W m W W deyemry ! uPp|og EEng oz
3 > 3 R TN 1Y
o T on <N
= 2 ) =4
oN e o N =
A RPh = =) €AY, »)
on ot o) on on s
LS wh - T, 32,
T R ‘sisAjeue 21eo(|dnp Aiojeloqe]
e I I I oosy || _Bomens TN . PUMSINIREEES| of pasn &q Pioys Paloa)o0 SWN|OA [BUOKIPPY
suofipueD Jdipasy aMwes NOL VT A 030 W00 q AL _ A | 22d g 2
X . £ Z081 6L02/5L/s g3 Q| OV | VYN | WN £0593 $150610Z-L0G3-685- dug
X | % \\ € pAZT" 6L02/SL/S N QD|1S3S |€0 |00 £0598 §1606102-€0585-J48
X 4 T 6L02/5LIS N 01838 (g0 |00 20398 §H506102-20-595-448
\dﬂ.. X 5 J [4:14 610Z/S1/S N 31838 |¢0 | 00 1058g S1508102°10°595-xg
At X & 3 wO0LL|  BLOZ/SL/S a3 9] DY |YN | WN ¥0Ses e
&7 X ya L YN| 61027518 g [0]33s [N ][wN N 51506102-03NT S5~ 408
»d 4 §160 6L02/SH/S N D|S3s |gc |00 yaSes €1506 1020555448
=
m _n g [~} m
BiEL B arewesaer | S | aw TS ¢ |o| 2|2 NOILYDOT |anoiNn 38 Lsnw sal seidwes|  F
m H m FSRISLIWOY w TIdWvs g 3 = .m 5 dHYS al 31dWVsS =
] ] 5 ol X | F| &
=| & 3 Q Q
“ g 3 3l ©
shAeq sseujsng Qi o [} Huin Lo
\ m Q m weRs] wden
|/ skeq ssauisng § =
-
et skeq ssausng € [ bdoa adures
w% 5 m SINOH 2
: 2 w_m T 40T Wwal waiagp i1
RAYD OhDOs TAVD PONITG -
\\\ Uiy i) sk
.\ CEIC T ey ] o) o pIeRigGa puss| AZE T
A o m 1| usquany wee) Bugweg] ESIE-151 €2
4 2 wung 4oy Uop Ewioyl 19WU0D Bauey QI
1 yrib-sue loigl | muod] ny wien AEsA)| siut ] | diz wme] __ U3
27 32ME 'PRON Wil DL | O $EIPPY O biualpg gﬂ—_ SSRPPY u.:wq MQN%— Wd Qs
oswems| Hurdwod Oupdwes N inivefoid| BALQ BUd]Y Sn_ sseavopy av
UZLAN O § WO Y UBpjag m_ swpduing)| Weld issod uny ing % Ol %g| Sm..:nmu_& NO:mngm._-_ oaN gy
smduing padtbay CHORELLISL (e d pRIINETE | tan) o dius pasinbay
S35 Jug 12820 ¥32L B3RINIIE PUB PydWcs 8q 390U Spey 1UBAGIBI Y LNIWNDOT TYDI ® 5| Apoisna-jo-ureyo

81 §150610Z SIS JdMd

s _3 _ = — “oN ¥27002

Wwawnsoq 3sanbay [eophleuy / Apoisno-jo-ueyn

Apsoyiny Asjep 2assauuay

SUONED:)SaAU| [EJUOUWUGIIALT VAL

6/28/2019

Page 28 of 34



W29008 YAL Wieg

P10 [ 3deg

SUGHEDISAAU| [SJUBLIUOIAUS WAL

= g 14 d o 1 LRULDN SukuSQ
2 g H g _—y » | UR0g uAng
Z g 7 5
s > E FHNLYNDIS GNY I 43 TdIws
™ N . N on s
= 7Y E3 Q4 -
o on a o o -
S84 B - £ S
off oy - o -
L oy 2 =)
o o8 S =T ‘sishjeue ajeondnp Aiojesoge)
O Y T . gl | M - RWSISRRETS] o) pasn aq pinoys pajos|ico aLun|cA [BUORIPPY
SUoQIPURD 1djavay exdwes a I .
X /IE 208} 6L0Z/SL/S g3 O OV |VN | ¥N £0S8S 19061 02-L083-525-Ju8
%] | w /e IvS) 8L0Z/SL/S N D] s3s |[eo | oo €088 1506 L0TR0-595 -8
HEE / z D 8L02/51/5 N 0|38 [ea |00 20893 5150610Z-20555- 58
LA M e 1 2GEL| 6LOZ/SHS N o[ s3s [co [00 | toses STS0BL02 10595 308
JE< X /S £ YOk BlLOZ/ELAS 84 [9[ oY [YN|[VYN | voses 515061021083 §95- 4
A x| [ { /° L vN|  6LOZ/SL/S a4 |O0]s3s | vN | wN VN S1506102°10dNa-595- 08
4 X f Z S160 6L02/51/5 N 31838 |[eo |00 0599 515064 02-+0-$35-d58
dHs ; ? | g
=] .. a ] Ed a El
£IF| |E| arecwesaen | 8 aniL e g ol E 2 | NOUY301 |3NDINN 38 1SN sqi sodures | 7
\\ g m 5| 5| rsweuwop m Tldnvs w m 3 ,m § | 3awvs a1 31dwvs &
3 2 m o M T |5
L/ 1
i sAeQ sssuisng g » w w m wn| e
A sheq ssauisng ¢ m = m | word] wdeg
5 sAeq ssausng ¢ _ 0dsa siwes
,n% b ; m SINOH $2
1 & 1 #0188 WWOY WBSLYID I 1L
. LiYD DRDESA, Tave oI -
\\ UL pUnoTUing Selpuy
s e e T R L s T S IR g ey
\ TG 5| oy hded piviona puvs TR SWBWE Wd 3)S POPE-0Z/-C Lo/ bIC-LOESIS TPyt
i i asquiny Eﬂp@ TELT 1LY XEF19U0Ud afeq eo d T
\\ m uung Aoy PWEN [ BN LogRWIoN 1Dnuo3 sadeuey qu
iR igial | g [T T EET [
ZE OUNS 'PROM MR FIASTOID L09 $52IPPY Py {ooweles gazi 8825} ¥d Ybingsind
saeg] “Aurduion Ouprhties 7 sau0 BUdlY (Or]  vesrey onf
KRN O3 Ui v oS 5| u..?.;_ Welg l1ssa4 uny ng| YBINGSPid BINBWYISAI | owenam)
sagTuog ndie g parinbey MR UL O Uy pefad g pannbey GF 61 djug papnbey
S3S 4¥Q Jpednoe pue paza|duias og Isnw spiay Jursesal iy *LNIWNOCA TYOIT # 8 Apoiana-jo-uieqn
uauwindog ysanbay jeapfjeuy Apolsng-jo-uieys
gl S1506102 S35 dug
¢ [ o] BT sanumoon fnouyny Kejep eassauusy

6/28/2019

Page 29 of 34



VZSUOE WAL Uia

£ 10 | sbeg
» 0 - iy} FEY I TNE TR IY, |
F 5 3 3 . 3
2 2[5 s IAYPWYY) e
H 2 S £ = ( uap|og FERS aunan
K g T 3
3 3 5
on N N N
LY R o 524 . *A
o o ON # o O
LN Ry, ) EIN
o on OH = L
H M ; H M ; ‘sied[eur o1ed||dnp Alojeioqet
] s . o Om:gh | BL0TALS AmA g IBJURYS | UOP(OE BLENG] 104 P3SN 9q PINOYSs Pajos||02 SWN|OA JBUCHIPPY
auonIpue) Jdjaaay sdweg d: B
1% f € 208l 5L02/54/5 93 O OV | VYN | ¥N £0598 54506102- 1083 595348
F1 Xl [ x /e LPSH 61L0Z/SLIS N J]83s |e0 oo £059eS §1908182£0-596-4u8
il X 4 [4 131 6102/51/5 N D835 |e0 |00 Z089S §1506402-20-S8S-dud
LA X S 1 ZSEL| 61055 N o[ s3s [¢o oo L0888 S1906102-10595-Ju
E<E X /& £ vaLL]  BLOZ/SHS 84 |9| OV [N | VWN #0598 515061021 083-593- 448
-l X © 2 YN B6L0Z/SL/S ad O] S35 | VN | WN YN §160610Z-10dN0-Sas-Jug
P 4 5180 81L0Z/51/5 N O]s3s |eo0 |00 $0S9S §1508102-¥0-335-JHg
w
A lh 2 ? ¢
FIE| |E| arodumgqer | 8 WL 14 ol 2 2 | 3 | NoLY201 |3nDINN 38 LSNW Sq) selduwes El
]| (55| &| mweumios | 5 [ maws | 34O ITdNVS £ 2] F |5 2| aamws QI 314YS ¢
/1 i z mo|Z2 R 3|3
£ f : 3 |&l 8
skeq sselisng g ~ o W =) Hun| wun
m = m oepeg| pdag
\y SABQ SsAUISNG G s 3
% = sheq sssuisng ¢ j2dsa sidlies L
Al slef? SINOH ¥ ¢
1 2 m_m M0j3g Woy SR 4 LyL
BAVD SNTICM - SAYE IVONGTID -
SUILL DUNSIRLLIN ] FyRAEuy
\\ R e .l.m.# :0) Ad0D URHHIASF pUIS T Dy el A=A W agrg
=|=|2 L] cequiny wes) Supdweg SIS Ty iXedfauoud
m |_ vuinp Aoy nGIEN W IS UopmLIopy MU0 Jubeuiy QI
riL-gai lie) IO | ) EpALSEN| VRSN hLE WL | ES l_lm_ _.HE..“U“
yA I mng 'peoy wag sl | o) $321ppY| Py ioowstp3 59Z1 SSRIPPY AlS ge251 vd 'UBingspid
s “fuedias Bupduies ¥y ) saugeudy Log| sy an
UBWLON G UM ¥ Legog S seduing Wele (15504 Uy (g ‘A 0\ wig ybingsuid eouawyysa) Sumy 5y
ORI MG S PRmbay _copEwI0gL 10faig pesmibey 1 14 01 ARG pasnbay
§)EIN208 PUE Pa3aIduIe) B 19NW SPISI) JUBASKM (Y *LNIWNDOA TYDIT ¥ 8( Apoisno-jo-ureys
juawnsog isanbay [eoghieuy ; Apojsny-jo-ueys
81 S150610Z S3S Jug
< [ | 9 | rewsmoos fuowany Asjjep eassauus)

SUOIeBIISOAN] [EJUSIUUGIIALT VAL

6/28/2019

Page 30 of 34



e
Eurofins TestAmerica, Pittsburgh

wﬂmﬂﬂmmu% Mwwnm Park Chain of Custody Record :__§_= __i_%___s__:__i:

Phone: $12-963-7058 Fax: 312-963-2468

E_ =__ i eurofins

Envirenment Teiting
! TestAmerica

6/28/2019

Sampler. 30 PHL Carmier Tracking Nofs) COC No
Client Information (Sub Contract Lab) Rumble, Jennifer L 180-363537.1
Chignl Contacy: Fhone EMay Stale of Degin: Page
Shipping/Receiving jennifer rumble@iestamericaine com Tennessee Page 1 of 1
Company; Accraditalions Reguired (See noler: Job g
TestAmenca Laboratories, Inc, 180-90260-1
Address: Due Date Roquested: Preservation Codes:
13715 Rider Trait Norh, | 119/2019 Analysis Requested Aot NI Fiaidho
City: TAT Requested (days): 8- NaOH N- None
Earth City C - Zn Acelate @ AsNaO2
Siata, Zip: B« Nilnie Ackd P - Ma20as
£ - NaHSO2 O - NazZson
MO, 83045 F - M2OH R Na25203
Phane: CED G - Amehior 5. H2S04
w?.mow‘mmmmﬁmc 314-288-8757(Fax) = = m H- Ascortic Acld T - T4P Dodoeahydrale
Eman; WO s, = S| & e len 1 - Acatong
5 g & o |47 Dl Water V- MEAA
g & Elp e WepH4s
Projact Nama: Projact 4 wﬂw m .aaum .m Lo~ M%M»y N<. u"_v...ﬁq._...u._._n.._ W)
wm_ulmmmlmodmamumL B 18019624 = 2| & m
Site; ) 4ma| owe B = o 3 [other:
& s Q -
Gl 8 o
~ |1BIE] 5| & s
Sample Matrix .m M. z €
Type | (v [EHEH 3 | 2 2
=seld, 1 | -—
Sample | (C=comp,| oommen |2 el =
Sample Identification - Client I0 (Lab ID) Sample Date Time G=grab) |artiewwe, asau) & R e Special Instructions/Note:
= e e - W S _—><_| Presenvation Code: , . ol ————
g ; 09:15 . TVA - Baich alone. Quararting zons 501,
BRF-SES-04-20100515 (180-20260-1) 515119 Eacier Salid X 2 Contacl PM if insufficient volume for Tun
TVA - Balch slone. Quarantineg Zene soff.
BRF-SES-DUP01.20190515 {180-90260-2) 501519 Eastain Solid X Y lcontacs Pt insufficient volume far Tuna
BRF-SES-FB01-20190515 {180-90260-3 5115/1g 11 ”aﬂ. Water X 3 |TVA - baiciralone
r ¥ g 13:52 : TVA - Batch alene. Quarantine zone soi,
BRF-SES-01-20190515 {180-90260-4) 5/15/19 East Solid X 1 Contact PM if insuffcient volyme for Tung
\ 15:15 . TVA - Batch alone. Quaranine zone 50i),
BRF-SES-02-20100515 (180-20260-5) 51519 t Solid X 2 Conlact PM if instfficien! volume for Tuna
o - y 15:47 A TVA - Batch alane. Quarantine zone soil
BRF-SES-03-20190515 {180-90260: 8) 8/15/19 Eastern Selid X q Conlaci PM if insiiffisient volume for Tuna
. 15:47 X TVA - Baich aione. Quaraniine zone o
DRF-SES-03-20190515 Aamo‘wommo.mbg s | Eas ) — X g Contact PM if insufficiant volume for Tuna
BRF-SES-E801-20190515 (180-90260.7) 5/1511g iw_owa Water X 3 [TVA- Bateh alone
Note! Since Iabaratory acereditations ate subject s change, TeslAmerncs Laboratories, I places the ownarship of method, analvie & accreditblion Sompfance upon oul subconiract aborloties This sample shament is lotwarded under chain of-custedy, if the Iaboratory doss not
¥ maimain ac in Ihe Stata of Origin listed abova for analy being analyzod, i 15 must be shipped hack to the TestAmarica Iaboratary cr other instuekons wil be provided  Any changes fo accreditation stalis should be brousht o TeslAmenns
|Laboratonas. Ine altantion mmediataly.  all requested accrediiations ara current 19 dale, relum the signed Chain of Custody aftesting 1o 530 somplicance 1o TeslAmanes Labaratonias, inc
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Unconfirmad i Return Ta Glient - Disposai By Lab —l Archive For Months
Deliverable Requested: I, I, M, 1V, Other (specify) Primary Deliverable Rank. 2 Special Inslructions/QC Requiremerits;
Empty Kit Relinquished by: Date: Time: ] Y _;msan ol Shipmen,
Duﬁn._n.m Compasry ; Rodty \N RataTime Company
> /11)15 NP Dhe et Hienn D-2399 Ow3e | TH s
Dale Time. t Cornpany wed by L . DalefMimie Company
DateTima Company Recerved ty: DateTime Company

Custody Seals Intact: Custody Seal No.:

Cooter Temperature(s) “C and Other Remarks:
A Yes A No

Verr 0116 2019
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Login Sample Receipt Checklist

Client: Environmental Standards Inc. Job Number: 180-90260-1

Login Number: 90260 List Source: Eurofins TestAmerica, Pittsburgh
List Number: 1
Creator: DiNardo, Nicholas J

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

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate  True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection dateftimes are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

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

Multiphasic samples are not present. True
Samples do not require splitting or compasiting. True
Residual Chiorine Checked. N/A

Eurofins TestAmerica, Pittsburgh
Page 32 of 34 6/28/2019



Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 90260
List Number: 2
Creator: Hellm, Michael

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

Answer
True

True
N/A
True

True
True
True
True
True
True
N/A

True
True

True
True
True
True
True
N/A

True

N/A

N/A
True
N/A

Page 33 of 34

Job Number: 180-90260-1

List Source: Eurofins TestAmerica, St. Louis

Comment

0.7

List Creation: 05/23/19 10:49 AM
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Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 90260
List Number: 3
Creator: Hellm, Michael

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

Answer
True

True
N/A
True

N/A

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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Job Number: 180-90260-1

List Source: Eurofins TestAmerica, St. Louis

Comment

20.0

List Creation: 05/23/19 10:52 AM
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Amanda Cover

From: Lage, Gail <Gail. Lage@testamericainc.com>

Sent: Tuesday, July 30, 2019 1:09 PM

To: Jennifer Gable; Andrew Piasecki; CSO — TVA Projects

Cc: TVA_Deliverables; Amanda Cover; Danielle Coles; Ammie Martin; Rock J. Vitale; Vicinie,
Rusty; Carnes, Jodie

Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Attachments: CAR 901.1 Ra-226 + Ra-228 Uncertainty.pdf; 901.1_uncertainties_072619.pdf

Jen —l apologize for the delay. Attached is the letter and updated table. Please let me know if you need anything else.

Thanks

Gail Lage
Senior Project Manager

Eurofins TestAmerica

2960 Foster Creighton Drive
Nashville, TN 37204

USA

Phone: 615-301-5741

From: Jennifer Gable [mailto:jgable@envstd.com]

Sent: Friday, July 26, 2019 11:34 AM

To: Andrew Piasecki; Lage, Gail; CSO — TVA Projects

Cc: TVA_Deliverables; Amanda Cover; Danielle Coles; Ammie Martin; Rock J. Vitale; Vicinie, Rusty; Carnes, Jodie
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Importance: High

-External Email-

Can we please get an update on this issue? We are holding data finalization pending resolution.

Thanks
Jen

Jennifer N. Gable

Associate Principal Chemist
Environmental Standards, Inc.
(610) 935.5577 x 414

From: Andrew Piasecki <apiasecki@envstd.com>
Sent: Monday, July 22, 2019 5:02 PM
To: Lage, Gail <Gail.Lage@testamericainc.com>; Jennifer Gable <jgable@envstd.com>; CSO — TVA Projects
<TVAProjects@testamericainc.com>
Cc: TVA_Deliverables <tva_deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Danielle Coles
<dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale <rvitale@envstd.com>
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

1



Hi Gail,

Attached are outstanding email requests for the “older” radium samples. We need to have these radium data requests
resolved by the end of this week (or sooner). This includes the combined radium uncertainty calcuation issues. Do you
have any updates?

Thanks,
Andrew

From: Andrew Piasecki

Sent: Wednesday, July 17, 2019 4:45 PM

To: 'Lage, Gail' <Gail.Lage@testamericainc.com>; Jennifer Gable <jgable@envstd.com>; CSO — TVA Projects
<TVAProjects@testamericainc.com>

Cc: TVA_Deliverables <tva deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Danielle Coles
<dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale <rvitale@envstd.com>

Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Hi Gail,

These samples were not included in the spreadsheet that | sent on July 5th. Please include them in your review:

Reported
Uncertainty for
Sample Name analytic_method lab_sdg lab_sample_id Radium-226+228
JOF-SED-BH02-CORRB-0.0/0.5-20190124 EPA 901.1 180861851 | 180-86185-60 0.200
JSF-CCR-FB16-20190423 EPA 901.1 180894481 | 180-89448-5 19.1
JSF-CCR-EB03-20190409 EPA 901.1 180888511 | 180-88851-4 15.2
JSF-CCR-EB05-20190501 EPAS01.1 180896681 | 180-89668-1 12.2
JSF-CCR-FB19-20190501 EPA901.1 180896681 | 180-89668-5 0.00000
JSF-CCR-FB20-20190513 EPA 901.1 180901011 | 180-90101-1 19.7
JSF-CCR-FB21-20190514 EPA 901.1 180901041 | 180-90104-1 0.00000
Thanks,
Andrew

From: Lage, Gail <Gail.Lage@testamericainc.com>

Sent: Wednesday, July 10, 2019 6:39 PM

To: lennifer Gable <jgable@envstd.com>; Andrew Piasecki <apiasecki@envstd.com>; CSO — TVA Projects
<TVAProjects@testamericainc.com>

Cc: TVA Deliverables <tva_deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Danielle Coles
<dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale <rvitale@envstd.com>
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Jen —understood.

Thanks

Gail Lage



Senior Project Manager

Eurofins TestAmerica

2960 Foster Creighton Drive
Nashville, TN 37204

USA

Phone: 615-301-5741

From: Jennifer Gable [mailto:jgable@envstd.com]

Sent: Wednesday, July 10, 2019 5:25 PM

To: Andrew Piasecki; Lage, Gail; CSO — TVA Projects

Cc: TVA_Deliverables; Amanda Cover; Danielle Coles; Ammie Martin; Rock J. Vitale
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

-External Email-

Hi Gail,

To proceed with our proposed plan below, we need Eurofins TestAmerica to provide confirmation, on your letterhead, of

the corrected uncertainties for the samples impacted by this issue. You're welcome to use our calculation spreadsheet or
perform your own calculations, but we won’t be able to perform any updates until this information is provided formally by

Eurofins TestAmerica.

Please let me know if you have any questions.

Thanks
Jen

Jennifer N. Gable

Associate Principal Chemist
Environmental Standards, Inc.
(610) 935.5577 x 414

From: Andrew Piasecki

Sent: Friday, July 5, 2019 1:31 PM

To: Lage, Gail <Gail.Lage @testamericainc.com>; CSO — TVA Projects <TVAProjects@testamericainc.com>

Cc: TVA_Deliverables <tva_deliverables@envstd.com>; Jennifer Gable <jgable@envstd.com>; Amanda Cover
<ACover@envstd.com>; Danielle Coles <dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale
<rvitale@envstd.com>

Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Hi Gail,

The uncertainties associated the negative results should be used to calculate the total uncertainty for combined radium
226+228 similar to the way it is being reported for methods 903.0 and 904.0. The reported uncertainty for combined
radium-226+228 should be calculated as the combined uncertainty of the individual isotope results, calculated as the
square root of the sum of the squared individual uncertainties {see the equation below).

Our plan is to write a memo and manuaily update the database with the correct uncertainties for combined radium
226+228. I've attached a spreadsheet comparing the currently reported uncertainties to the uncertainties calculated
using the equation listed below. Please review the calculated uncertainties {column AG of the attachment), and confirm

3



that they are correct. Upon your confirmation, we will manually update the database. Also, please ensure that the
uncertainties for combined rad 226+228 are calculated and reported correctly for all data going forward.

Total uncertainty for combined Rad 226 and 228 = \/ (rad 226 uncertainty)? + (rad 228 uncertainty)?

Thank you,

Andrew L. Piasecki

Quality Assurance Chemist

Environmental Standards, Inc.

1140 Valley Forge Road * PO Box 810 - Valley Forge, PA 19482
610.935.5577 ext. 433 » www.envstd.com - apiasecki@envstd.com

Emergency Response Quality Assurance Hotline: 855.374.7272

() ENVIRONMENTAL®
STANDARDS

From: Lage, Gail [mailto:Gail.Lage @testamericainc.com]

Sent: Wednesday, June 26, 2019 6:25 PM

To: Jennifer Gable <jgable@envstd.com>; Andrew Piasecki <apiasecki@envstd.com>; CSO — TVA Projects
<TVAProjects@testamericainc.com>

Cc: TVA Deliverables <tva deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Danielle Coles
<dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale <rvitale@envstd.com>

Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

| know why it is doing what it is doing. For the results, only the positive numbers are used to calculate the total for
TVA. Therefore it is not using the uncertainty from the negative result to calculate the total uncertainty.

Gail Lage
Senior Project Manager

Eurofins TestAmerica

2960 Foster Creighton Drive
Nashville, TN 37204

USA

Phone: 615-301-5741

From: Jennifer Gable [mailto:jgable@envstd.com]
Sent: Wednesday, June 26, 2019 1:22 PM

To: Andrew Piasecki; CSO — TVA Projects

Cc: TVA_Deliverables; Amanda Cover; Danielle Coles; Ammie Martin; Rock J. Vitale
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc
Importance: High

-External Email-



Gail - please hold on this request for now, we have some thoughts on resolution that I'd like to discuss internally. We'll
get back to you shortly.

Jennifer N. Gable

Associate Principal Chemist
Environmental Standards, Inc.
(610) 935.5577 x 414

From: Andrew Piasecki

Sent: Wednesday, June 26, 2019 1:40 PM

To: CSO —TVA Projects <TVAProjects@testamericainc.com>

Cc: TVA_Deliverables <tva_deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Jennifer Gable
<jgable@envstd.com>; Danielle Coles <dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale
<rvitale@envstd.com>

Subject: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Hi Gail,

For the Method 901.1 rad data, it appears that the total uncertainties for combined radium 226+228 were not reported
correctly when a negative value was reported for one (or both) of the isotopes. In these instances, it appears that the
uncertainty for the isotope was treated as zero instead of being calculated as part of the root sum square. For example,
in SDG 180-87481-1, the results for sample 180-87481-2 were reported as:

Method 901.1 Result (pCl/g) | Uncertainty
Rad-226 0.391 0.173
Rad-228 -0.221 0.528
Combined Rad 226+228 0.391 0.173

According to the reporting protocols, the combined rad 226+228 uncertainty should have been reported as ~0.556 in
this example.

I've attached a list of samples where this issue has been identified. Please review the total uncertainty calculations and
revise the data as appropriate.

Thank you,

Andrew L. Piasecki

Quality Assurance Chemist

Environmental Standards, Inc.

1140 Valley Forge Road « PO Box 810 « Valley Forge, PA 19482
610.935.5577 ext. 433 » www.envstd.com - apiasecki@envstd.com

Emergency Response Quality Assurance Hotline: 855.374.7272

ENVIRONMENTAL®
STANDARDS



From: Ammie Martin

Sent: Friday, June 21, 2019 2:10 PM

To: Andrew Piasecki <apiasecki@envstd.com>
Subject: Total Uncertainty Calculation Discrepancy

During review of report 180-87481-1, it was noted that the total uncertainty (20) for combined
radium-226/-228 in the US EPA Method 901.1 portion of sample 180-87481-2 did not take into
account the result from the radium-228 analysis. The total uncertainty (20) reported was equal
to that of radium-226. This is not consistent with the calculation of the total uncertainty (20) for
combined radium-226/-228 in the other methods or samples reported. It appears that the
system used zero for the radium-228 total uncertainty (20) in the calculation in the same
manner it used zero for the negative radium-228 activity when calculating the combined
radium-226/-228 activity. For all US EPA Method 901.1 samples where both components were
positive (whether > MDC or < MDC) and for all GFPC samples, the total uncertainty was
correctly calculated as the root sum square (RSS; the square root of the sum of the squared
individual uncertainties).

Ammie Martin

Corporate Quality Assurance and Training Specialist/

Senior Quality Assurance Chemist

Environmental Standards, Inc.

1140 Valley Forge Road * PO Box 810 « Valley Forge, PA 19482
610.935.5577 x429 « www.envstd.com « amartin@envstd.com

Emergency Response Quality Assurance Hotline: 855.374.7272
<image001.gif>



% eurofin
«> CUro S Environment Testing

TestAmerica
July 30, 2019

Environmental Standards, Inc.
1140 Valley Forge Road
Valley Forge, PA 19482

RE: EPA 901.1 Radium-226 + Radium-228, Incorrect Uncertainty Calculation

Dear Ms. Gable

It was recently discovered that sample uncertainty was being incorrectly calculated for the
summation analyte Radium-226 + Radium-228 by EPA method 901.1. When either of the
analyte results was negative, the uncertainty for that analyte was being set to zero.

Environmental Standards provided Eurofins TestAmerica with a spreadsheet of affected data
that included the corrected uncertainty. This spreadsheet was then validated by the Quality
Assurance Manager on July 26", 2019. One error was found (sample JOF-SED-BH02-CORRB-
0.0/0.5-20190124, lab ID 180-86185-60). This was corrected, and a PDF of the spreadsheet
has been included (see attachment “901.1_uncertainties_072619").

The uncertainty calculation for Ra-226 + Ra-228 has been corrected by the Eurofins
TestAmerica IT department, and has been verified by Terry Romanko, the Technical Director at
the St. Louis facility.

Eurofins TestAmerica St. Louis prides itself on supplying its clients with reliable quality data. We
deeply apologize for the calculation error and any difficulties this may have caused.

Regards,

Kristen Ely

Quality Assurance Manager
Kristen.Ely @testamericainc.com

Ewrofins TestAmerica 13715 Rider Trall North T1314-258-B566
Earth Ciy, MO 63045-1205 www. TestAmericaine.com
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