EBERLINE ANALYTICAL CORPORATION
60| SCARBORO ROAD
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May 8, 2020

Gerald Wood

Zion Solutions, LLC
2701 Deborah Avenue
Zion, 1L 60099

CASE NARRATIVE
Work Order # 20-04072-OR

SAMPLE RECEIPT

This work order contains nine solid samples received 04/25/2020. Samples were analyzed for Isotopic
Plutonium, Plutonium-241, Neptunium-237, Americium-241/243, Curium-243/244, Total Strontium,
Technetium-99, Tritium, Carbon-14, Promethium-147, Nickel-59/63, Iron-55 and by Gamma

Spectroscopy.

CLIENT ID LAB ID CLIENT ID LABID
B1-06202A-FSWC-040-CV 20-04072-04 B2-08201-CJWC-A018-CV 0 5-10 20-04072-09
B1-06214A-FSFC-001-CV 20-04072-05 L2-10214C-RJGS-001-SM-A 20-04072-10
B2-08101A-BJFC-007-CV 00-05  20-04072-06 L1-12109L-CJGS-001-SB-A 20-04072-11
B2-08101A-BJFC-007-CV 0 5-10  20-04072-07 L1-12106L-CJGS-001-SB-A 20-04072-12

B2-08201-CJWC-A018-CV 0 0-05  20-04072-08

ANALYTICAL METHODS

Isotopic Plutonium and Plutonium-241 were analyzed using Method EML Pu-02 Modified. Neptunium-
237 was analyzed using EIChroM Method ACW08 Modified. Americium and Curium were analyzed
using Method EML. Am-01 Modified. Total Strontium was analyzed using EIChroM Method SRWO01
Modified. Technetium-99 was analyzed using EIChroM Method TCS01 Modified. Tritium was
performed using Method LANL ER-210 Modified. Carbon-14 was performed using EPA Method 520.0
Modified. Promethium-147 was performed using Method EML Pm-01 Modified. Nickel-59/63 was
performed using Method ASTM 3500-Ni Modified. Iron-55 was performed using EML Method Fe-01-01
Modified. Gamma Spectroscopy was performed using EPA Method 901.1 Modified.

Laboratory qualifiers are as follows:
U - Result is less than the MDA.

- ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 1-sigma value.
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ANALYTICAL RESULTS CONTINUED

Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific. MDA
measurements are determined based on factors and conditions including instrument settings, aliquot size
and matrix type.

ISOTOPIC PLUTONIUM

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Plutonium was selectively extracted by ion exchange. Plutonium was eluted, micro-
precipitated and mounted on micro-porous filter media. Sample activities were determined by alpha
spectroscopy using energy specific regions of interest for Plutonium-238 and Plutonium-239. Chemical
recovery was determined using a Plutonium-242 tracer. Activity of the Plutonium-242 tracer was
determined by alpha spectroscopy using an energy specific region of interest.

Samples demonstrated acceptable results for all Plutonium analyses Chemical recovery was acceptable
for all samples. The Plutonium-238 and Plutonium-239/240 method blank demonstrated acceptable
results. Results for the Plutonium-238 and Plutonium-239/240 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Plutonium-238 and Plutonium-239 laboratory control sample demonstrated an
acceptable percent recovery.

PLUTONIUM-241

Following sample analysis for Isotopic Plutonium, filter media used was dissolved. Dissolved samples
were placed into scintillation vials, scintillation cocktail was added and Plutonium-241 was determined by
liquid scintillation counting. Analytical tracer recovery was determined by yields from the Isotopic
Plutonium tracer.

Samples demonstrated acceptable results for all Plutonium-241 analyses. All sample results demonstrated
slightly high method detection limits. Chemical recovery was acceptable for all samples. The Plutonium-
241 method blank demonstrated an acceptable result. Results for the Plutonium-241 duplicate
demonstrated a high relative percent difference; however, normalized difference is within acceptable
limits for the analytical technique. Results for the Plutonium-241 laboratory control sample demonstrated
an acceptable percent recovery.

NEPTUNIUM-237

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Sample residues were dissolved in dilute acid and Neptunium was selectively separated using
EIChroM stabilized selective resins. Neptunium was eluted, micro-precipitated and mounted on micro-
porous filter media. Sample activities were determined by alpha spectroscopy using an energy specific
region of interest for Neptunium-237 activity. A Neptunium-239 tracer was used for chemical yields,
which was determined by beta proportional counting.

Samples demonstrated acceptable results for all Neptunium-237 analyses. Chemical recovery was
acceptable for all samples. The Neptunium-237 method blank demonstrated an acceptable result. Results
for the Neptunium-237 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Neptunium-237
laboratory control sample demonstrated an acceptable percent recovery.
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ANALYTICAL RESULTS CONTINUED

AMERICIUM-241

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Samples were co-precipitated with Calcium Phosphate. Precipitates were nitrate converted
using Nitric acid and Aluminum Nitrate. The Americium fractions were separated from other elements
using the EIChroM, TRU and UTEVA resins. The separated Americium fractions were mounted on a
membrane filter by micro-precipitation and counted on the alpha spectroscopy system. Analytical tracer
recovery was determined using an Americium-243 standard and subsequent activity determination by
alpha spectroscopy.

Samples demonstrated acceptable results for all Americium-241 analyses. Chemical recovery was
acceptable for all samples. The Americium-241 method blank demonstrated an acceptable result. Results
for the Americium-241 duplicate demonstrated an acceptable relative percent difference and normalized
difference. Results for the Americium-241 laboratory control sample demonstrated an acceptable percent
recovery.

AMERICIUM-243

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Samples were co-precipitated with Calcium Phosphate. Precipitates were nitrate converted
using Nitric acid and Aluminum Nitrate. The Americium fractions were separated from other elements
using the EIChroM, TRU and UTEVA resins. The separated Americium fractions were mounted on a
membrane filter by micro-precipitation and counted on the alpha spectroscopy system. Analytical tracer
recovery was determined using a Curium-244 standard and subsequent activity determination by alpha
spectroscopy.

Samples demonstrated acceptable results for all Americium-243 analyses. Chemical recovery was low for
laboratory fraction -06 (Client ID: B2-08101A-BJFC-007-CV 0 0-0 5). Chemical recovery was
acceptable for all other samples. The Americium-243 method blank demonstrated an acceptable result.
Results for the Americium-243 duplicate demonstrated a high relative percent difference; however,
normalized difference is within acceptable limits for the analytical technique. Results for the Americium-
243 laboratory control sample demonstrated an acceptable percent recovery.

CURIUM-243/244

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Samples were co-precipitated with Calcium Phosphate. Precipitates were nitrate converted
using Nitric acid and Aluminum Nitrate. The Curium fractions were separated from other elements using
the EIChroM, TRU and UTEVA resins. The separated Curium fractions were mounted on a membrane
filter by micro-precipitation and counted on the alpha spectroscopy system. Analytical tracer recovery
was determined using an Americium-243 standard and subsequent activity determination by alpha
spectroscopy.

Samples demonstrated acceptable results for all Curium-243/244 analyses. Chemical recovery was
acceptable for all samples. The Curium-243/244 method blank demonstrated an acceptable result. Results
for the Curium-243/244 duplicate demonstrated an acceptable relative percent difference and normalized
difference. Results for the Curium-244 laboratory control sample demonstrated an acceptable percent
recovery.
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ANALYTICAL RESULTS CONTINUED

TOTAL STRONTIUM

Samples were prepared by acid digestion as appropriate for the matrix. Digested samples were acidified
and selectively extracted and precipitated. Precipitates were then mounted on 47mm filters. Filters were
reweighed to determine aliquot size. Sample activities were determined by gas flow proportional
counting.

Samples demonstrated acceptable results for all Total Strontium analyses. Strontium-90 is reported from
Total Strontium assuming secular equilibrium. Chemical recovery was acceptable for all samples. The
Total Strontium method blank demonstrated an acceptable result. Results for the Total Strontium
duplicate demonstrated a high relative percent difference; however, normalized difference is within
acceptable limits for the analytical technique. Results for the Total Strontium laboratory control sample
demonstrated an acceptable percent recovery.

TECHNETIUM-99

A representative aliquot was removed from each sample followed by leaching in acids. Samples were
prepared by oxidative reactions with Nitric acid and Hydrogen Peroxide. After complete oxidization,
Technetium was selectively extracted using EIChroM stabilized resins. Special cleanup chemistry was
conducted for complete removal of interferences associated with Uranium. Processed resins were
transferred to liquid scintillation vials, scintillation cocktail was added, and samples were counted by beta
liquid scintillation.

Samples demonstrated acceptable results for all Technetium-99 analyses. The Technetium-99 method
blank demonstrated an acceptable result. Results for the Technetium-99 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Technetium-99 laboratory control sample demonstrated an acceptable percent
recovery.

TRITIUM

A representative aliquot of each sample was equilibrated with Tritium free water. Equilibrates were
transferred into round-bottomed distillation flasks and attached to single stage stills. A portion of each
middle distillation fraction was transferred to a liquid scintillation vial and cocktail was added. Samples
were counted by beta liquid scintillation.

Samples demonstrated acceptable results for all Tritium analyses. The Tritium method blank
demonstrated an acceptable result. Results for the Tritium duplicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Tritium laboratory control sample demonstrated an acceptable percent recovery.

CARBON-14
A representative aliquot of each sample was placed into a 1-liter reaction vessel. A carbonate solution was
added. Samples were oxidized using Potassium Permanganate. Carbon Dioxide was evolved and Carbon-

14 was captured into Harvey brand, Carb-Sorb cocktail. Carbon-14 beta emissions were then determined
by beta liquid scintillation using an energy selective region.
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ANALYTICAL RESULTS CONTINUED

CARBON-14 CONTINUED

Samples demonstrated acceptable results for all Carbon-14 analyses. The Carbon-14 method blank
demonstrated an acceptable result. Results for the Carbon-14 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Carbon-14 laboratory control sample demonstrated an acceptable percent
recovery.

PROMETHIUM-147

Samples were prepared by leaching in HNOs. Aliquots were taken to near dryness. Sample residues were
dissolved in deionized water. The pH of each sample was adjusted with HNOs. Samples were extracted
with scintillation extractant. Organic phase of each sample was transferred to scintillation vials.
Promethium-147 was determined by liquid scintillation counting.

Samples demonstrated acceptable results for all Promethium-147 analyses. The Promethium-147 method
blank demonstrated an acceptable result. Results for the Promethium-147 duplicate demonstrated an
acceptable relative percent difference and normalized difference. Results for the Promethium-147
laboratory control sample demonstrated an acceptable percent recovery.

NICKEL-63

A representative aliquot of each sample was prepared by leaching in acids. Aliquots were placed into
appropriately sized beakers. Stable elemental Nickel carrier was added to each sample prior to digestion.
Samples were digested in concentrated Nitric acid. After digestion, each sample pH was adjusted and
Nickel-63 was precipitated selectively with Dimethylglyoxime. Precipitates were selectively separated,
redissolved, and residual acid was effectively neutralized. Sample residuals were placed into scintillation
vials, scintillation cocktail was added, and Nickel-63 activity was determined by beta liquid scintillation.

Samples demonstrated acceptable results for all Nickel-63 analyses. The Nickel-63 method blank
demonstrated an acceptable result. Results for the Nickel-63 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Nickel-63 laboratory control sample demonstrated an acceptable percent
recovery.

NICKEL-59

Representative aliquots were removed from samples and placed into Petri geometry containers. Samples
were counted by low-energy photon spectroscopy.

Samples demonstrated acceptable results for all Nickel-59 analyses. The Nickel-59 method blank
demonstrated an acceptable result. Results for the Nickel-59 replicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Iron-55 laboratory control sample demonstrated a statistically acceptable
percent recovery.
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ANALYTICAL RESULTS CONTINUED

IRON-55

Representative aliquots were removed from samples and placed into Petri geometry containers. Samples
were counted by low-energy photon spectroscopy.

Samples demonstrated acceptable results for all Iron-55 analyses. The Iron-55 method blank
demonstrated an acceptable result. Results for the Iron-55 replicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Iron-55 laboratory control sample demonstrated an acceptable percent recovery.

GAMMA SPECTROSCOPY

Samples for Gamma Spectroscopy analysis were prepared by transferring a known mass of each
homogenized sample to a standard geometry container. Samples were counted on High Purity Germanium
(HPGe) gamma ray detectors.

Samples demonstrated acceptable results for all gamma-emitting radionuclides as reported. Cobalt-60
results for laboratory fraction -08 (Client ID: B2-08201-CYWC-A018-CV 0 0-0 5) demonstrated a slightly
high method detection limit. The method blank demonstrated acceptable results for all radionuclides as
reported. Results for the Bismuth-214 and Potassium-40 replicate demonstrated an acceptable relative
percent difference and normalized difference. Results for the Thorium-234 replicate demonstrated a high
relative percent; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Cobalt-60 and Cesium-137 laboratory control sample demonstrated an acceptable percent
recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
te as verified by the following signature.

I

Laboratory Manager

Date: 11/13/2019

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit http://eberlineanalytical.com/ to provide us with feedback on our services.
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Printed: 5/7/2020 9:24 PM Page 1 of 19
Report To: Work Order Details:
. . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category . ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
Ll;b S_?;‘;’e’e ' C‘:g"t SaD':t‘:e Rgca‘fept An;;)t/;sls B?;Ch Analyte Method Result cu | osu MDA | Qualifier RS:;::
20-04072-01 | LCS KNOWN 04/25/20 0000 | 4/25/2020  4/30/2020 2004072 . Americium-241 EML Am-01 Modified 5556400 | 1.66E-01 pCilg
20-04072-01 | LCS SPIKE 04/25/20 00:00 | 412512020 | 4/30/2020 | 20-04072 | Americium-241 EML Am-01 Modified 547E+00 | 101E+00 | 110E+00 | 1.40E-01 pCilg
20.04072-02 | MBL BLANK 04125/20 00:00 | 4/25/2020 | 4/30/2020  20-04072 . Americium-241 EML Am-01 Modified 696E.02 | 757E02 | 759E02 | 9.09E-02 U pCilg
20.04072-03 | DUP B1-06202A-FSWC-040-CV 0611818 1030 | 4/25/2020 . 4/30/2020  20-04072 | Americium-241 EML Am-01 Modified 752602 | BOOE02 | 802602 | 1.11E-01 U pCifg
20-04072-04 DO B1-06202A-FSWC-040-CV 06818 1030 | 4/25/2020 ~ 4/30/2020  20-04072 : Americium-241 EML Am-01 Modified 644E.02 | B0E-02 | 812602 | 1.29E-01 U pCilg
20-04072-05 . TRG B1-06214A-F SFC-001-CV 05/05118 15:45 | 4/25/2020 . 4/30/2020 2004072 = Americium-241 EML Am-01 Modified 434604 | 460E-02 @ 460E02 | 137E-01 U pCilg
20-04072-06 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/09/12 1422 | 4/26/2020 | 4/30/2020 2004072 | Americlum-241 EML Am-01 Modified 423602 | 543E02 = 514E02 | 6.24E02 U pCilg
200407207 | TRG B2.08101A-BJFC-007-CV 051 0 05/09/12 1422 4125/2020 . 4/30/2020 = 20-04072 | Americium-241 EML Am-01 Modified 206E.02 | 515602 | 5A6E02 | 1.07E-01 u pCifg
200407208 | TRG B2.08201-CIWCAOIE-CV00-05 | O05/10/212:56 | 4/25/2020 ; 4/30/2020 | 20-04072 |  Americium-241 EML Am-01 Modified 120602 | 4B0E-02 | 450E-02 | 1.27E-01 U pCilg
20:04072-09 | TRG B2.08201-CJWC-AO18-CV 0510 | 0511012 12:56 : 4/25/2020 = 4/30/2020 . 20-04072 = Americium-241 EML Am-01 Modified 173602 | 561E-02 | 561E-02 : 1.16E-01 U pCilg
20-04072-10 :  TRG 12-10214C-RJGS-001-SM-A 05I07/19 07:45 | 4/25/2020 | 4/30/2020 . 20-04072 | Americium-241 EML Am-01 Modified 336E-02 | BATE02 | 518E02 | 8.85E-02 U pCilg
200407211 | TRG {1-12109L-CJGS-001-SB-A 08121119 10:25 | 4/25/2020 4/30/2020 | 20-04072 | Americium-241 EML Am-01 Modified 661E.02 | 677E02 | 679E02 | .05E-02 U pCilg
2004072-12 | TRG {1-12106L-CJGS-001-SB-A 081418 1330 | 4/25/2020 © 4/30/2020 | 20-04072 & Americium-241 EML Am-01 Modified 447E02 | 686E-02 | 687E02 | 1.02E-01 U pCifg
200407201 | LCS KNOWN 04/25/20 00:00 | 4/25/2020 | 4/30/2020 . 20-D4072 | Americium-243 EML Am-01 Modified 6.05E+00 |  1.82E-01 pCifg
2000407201 | LCS SPIKE 04125/20 00:00 | 4/25/2020 | 4/30/2020 | 20-04072 | Americium-243 EML Am-01 Modified 541E+00 | 7.46E-01 | 1.10E+00 | 9.62E-02 pCifg
20-04072-02 | MBL BLANK 04125/20 00:00 | 4/25/2020 | 4/30/2020 | 20-04072 . Americium-243 EML Am-01 Modified 560E-02 | 678E-02 | 683E02 | 8.26E02 U pCifg
20-04072-03 | DUP B1.06202A-FSWC-040-CV 06M8/18 1030 | 4/25/2020 | 4/30/2020 = 20-04072 . Americium-243 EML Am-01 Modified 710E:02 | 733E-02 | TAOE02 | 7.74E-02 U pCilg
20-04072-04 DO B1-06202A FSWC-040-CV 061818 1030 | 4/25/2020 | 4/30/2020 | 20-04072 | Americium-243 EML Am-01 Modified 285E-02 | 6A7E02 | 618E02 | 1.22E-01 U pCilg
20-0407205 | TRG B1.06214A-FSFC-001-CV 05/0518 1515 | 4/25/2020 | 4/30/2020 | 20-04072 ; Americium-243 EML Am-01 Modified 443602 | 581E-02 . 584E02 | B8.86E-02 U pCilg
20-04072-06 | TRG B2-08101ABJFC-007-CV 000 5 05/0912 1422 | 4/25/2020 | 4/30/2020 | 20-04072 | Americium-243 EML Am-01 Modified 202E-01 | 346E-01 | 347E01 | 6.07E01 U pCifg
20:04072.07 | TRG B2-08101A-BJFC-007-CV 051 0 05009112 1422 | 4/25/2020 | 4/30/2020 | 20-04072 | Americium-243 EML Am-01 Modified 582E.02 | 703E02 | 7.00E02 | 8.58E-02 U pCilg
200407208 | TRG B2.08201-CJWC-AO18-CV 0 0-05 | 05/10/12 12:56 | 4/25/2020 | 4/30/2020 | 20-04072 = Americium-243 EML Am-01 Modified 114E.01 | 116601 | 147E-01 | 1.56E-01 U pCilg
20.04072.08 | TRG B2-08201-CJWC-AO18-CV 0510 | O0510M212:56 | 4/25/2020 @ 4/30/2020 | 20-04072 © Americium-243 EML Am-01 Modified 677E-02 | 796E.02 | 8O3E02 | 1.17E-01 U pCilg
20.04072-10 | TRG L2-10214C-RIGS-001-SM-A 05/07/19 0745 | 4/25/2020 | 4/30/2020 | 20-04072 | Americium-243 EML Am-01 Modified 141602 | 3386-02 | 3.39E-02 | 7.10E02 U pCilg
20:04072-11 | TRG {1-12109L-CJGS-001-SB-A 0812119 1025 | 4/25/2020 4302020 | 20-04072 | Americium-243 EML Am-01 Modified 141602 | 349E-02 | 3.50E02 | 9.95E-02 U pCifg
200407212 | TRG {1-12106L-CJGS-001-SB-A 0811419 1330 | 4/25/2020 . 4/30/2020 | 2004072 | Americium-243 EML Am-01 Modified 26302 | 475E02 | ATIE02 | 146E-01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 2 of 19
Report To: Work Order Details:
. . Zion Solutions Purchase Order: . 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
":Jb 5;31:: C',';"t SE’;‘{‘; e ReDi‘i;pt A‘g’;i’es's B?g" Analyte Method Result cu csu MDA | Qualifier Rﬁ‘t’:
200407201 | LCS KNOWN 04/25/20 00:00 | 41252020 _ 4/30/2020 20-04072  _Curium-243/244 EML Am-01 Modified 599E+00 | 1.08E01 oCilg
20-04072-01 . LCS SPIKE 0412520 00:00 41252020 4/30/2020 2004072 = Curium-243/244 EML Am-01 Modified 5.83E+00 | 1.07E+00 = 1.28E+00 | 1.07E-01 pCilg
20-04072-02 | MBL BLANK 04125120 0000 | 4/26/2020 | 4/30/2020 | 20-04072 | Curium-243/244 EML Am-01 Modified 114801 | 999E.02 = 101E01 | 1.14E-01 pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 0B/18/18 1030 | 4/25/2020 | 4/30/2020 | 20-04072 | Curium-243/244 EML Am-01 Modified 220E.02 | 496E-02 | 496E-02 | 9.78E-02 U pCilg
20-04072-04 DO B1-06202A FSWC-040-CV 06/18/18 1030 | 41252020 | 4/30/2020 . 20-04072 = Curium-243/244 EML Am-01 Modified 212E-02 | 460E-02 | 4B0E-02 | 9.08E-02 U pCifg
200407205 | TRG B1-06214A-FSFC-001-CV 05/05/18 1515 | 4/25/2020 . 4/30/2020 | 2004072 | Curium-243/244 EML Am-01 Modified 347602 | 662E-02 | 6.63E02 . 1.22E-01 U pCilg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05009112 1422 | 41252020 = 4/30/2020 20-04072 | Curium-243/244 EML Am-01 Modified 124602 | 298E-02 = 298E02 . 6.24E-02 U pCifg
2004072-07 | TRG B2.08101A-BJFC-007-CV 0 5-1 0 05/09/12 1422 | 4/25/2020 | 4/30/2020  20-04072  Curium-243/244 EML Am-01 Modified 8356-02 ~ 7.09E02 | B.OBE-02 | B857E-02 U pCilg
200407208~ TRG B2.08201-CJWC-AO18-CV 0005 | 051012 12:56 : 4/25/2020 | 4/30/2020 = 20-04072 & Curium-243/244 EML Am-01 Modified 405E-02  663E-02 | 664E-02 | 1.16E-01 U pCilg
20-04072-08 | TRG B2.08201-CJWC-AQIB-CVO 510 | 05M101212:56 . 4/25/2020  4/30/2020 | 20-04072 | Curium-243/244 EML Am-01 Modified 671E.02  7.25E-02 | 730E02 | 1.05E-01 U pCifg
200407210 | TRG 12-10214C-RIGS-001-SM-A 05/0719 0745+ 4/26/2020 | 4/30/2020 | 20-04072 . Curium-243/244 EML Am-01 Modified 153602 | 419E-02 | 4A19E-02 | 8.65E-02 U pCifg
200407211 . TRG L1-12109L-CJGS-001-SB-A 08/21/19 10:25 | 4/25/2020  4/30/2020 | 20-04072 | Curium-243/244 EML Am-01 Modified 23E-02 | 497E-02 | 498E-02 | 966E-02 U pCilg
20-04072-12 | TRG 11-12106L-CJGS-001-SB-A 08114119 1330 | 41252020~ 4/30/2020 « 2004072 = Curium-243/244 EML Am-01 Modified 459E-02 | 7.04E-02 | 7.08E02 | 1.05E-01 u pCilg
20-04072-01 | LCS KNOWN 04/25/20 00:00 | 4/25/2020  4/27/2020 . 20-04072 Carbon-14 EPA 520.0 Modified 132E+03  3.70E+01 pCilg
200407201 | LCS SPIKE 04/25/20 00:00 | 4/25/2020 = 4/27/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 1306403 O67E+00 | 181E+02 | 4.08E+00 pCifg
200407202 | MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/27/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 373E-01 | 465E01 | A468E01 | 7.99E-01 U pCilg
2004072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 1030 | 4/26/2020 | 4/27/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 557E.01 | 364E01 | 372601 | 6.32E-01 U pCilg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 = 20-04072 Carbon-14 EPA 520.0 Modified 431E-01 | 370E01 | 375601 & 6.39E-01 u pCilg
20.04072.05 | TRG B1-06214A-FSFC-001-CV 05/05/18 1515 | 41252020  4/28/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 632E-01 | 3.49E-01 = 380E01  6.09E-01 U pCilg
20-04072-06 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/09/12 14:22 | 4/25/2020 © 4/28/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 456E-01 | 363E01 = 369E-01 | 6.28E-01 U pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/00/12 1422 | 4/25/2020  4/28/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 287601 . 403E-01 | 404E01 | B9IEOT U pCilg
200407208 | TRG B2.08201-CJWC-AO18-CV 0 0-05 | O05M0M212:56 | 4/25/2020 | 4/28/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 671E-01 | 391E-01 | 402E-01 | 681E-01 U oCilg
20-04072-09 = TRG B2.08201-CJWC.AO18-CVO 510 | 051012 12:56 | 4/25/2020 4/28/2020  20-04072 Carbon-14 EPA 520.0 Modified 532601 | 369E-01 | 377E-01 | 6.41E-01 U pCifg
20-04072-10 | TRG 12-10214C-RIGS-001-SM-A 05/07/19 07:45 | 4/25/2020  4/28/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 472601 | 376601 | 381E01 | 6.50E-01 U pCilg
20-04072-11 | TRG 1-12109L-CJGS-001-SB-A 0812119 1025 | 4/25/2020 © 4/28/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 492601 | 391E01 | 397E01 | 6.77EO1 U pCifg
200407212 . TRG L1-12106L-CJGS-001-SB-A 081419 1330 | 4/25/2020  4/28/2020 | 20-04072 Carbon-14 EPA 520.0 Modified 328E01 | 368E-01 | 371E-01 | 6.33E-01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate;TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 3 of 19
Report To: Work Order Details:
Eberline Analytical GeraldWood SDG: 20'04072
. i Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category:.  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
LI?;’ 5:1;":9‘9 ; C‘I'gm Sg’:t‘:e ReDca‘;;pt A“ggj‘s B?lt;h Analyte Method Result cu csu MDA Qualifier R&i’i‘t’:
20-04072-01 LCS KNOWN 04125720 0000 | 4/25/2020 | 4/28/2020 | 20-04072 Iron-55 EML Fe-01-01 Modified | 4.08E+03 | 3.50E+02 pCilg
20-04072-01 | LCS SPIKE 04/25/20 00:00 | 4/25/2020 = 4/28/2020 | 20-04072 fron-55 EML Fe-01-01 Modified | 3.41E+03 | 232E+02 | 6.33E+02 : 251E+02 pCilg
200407202 | MBL BLANK 0412520 00:00 | 4/25/2020 ~ 4/28/2020 | 20-04072 ron-55 EML Fe.01-01 Modified | 5.8E+00 | 192E+01 . 192E+01 = 3.01E+01 U pCilg
200407203 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/28/2020 = 20-04072 ron-55 EML Fe-01-01 Modified | 3.19E-02 | 1.31E-01 131E-01  2.15E-01 U pCifg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/28/2020 | 20-04072 fron-55 EML Fe-01-01 Modified | -3.00E02 | 1.41E-01 141E01 | 2.23E-01 U pCilg
20.04072-05 | TRG B1-06214A-FSFC-001-CV 05/05/18 15:15 | 4/25/2020 | 4/28/2020 | 20-04072 ron-55 EML Fe-01-01 Modified | 6.56E-02 | 1.89E-01 189E-01 . 3.14E-01 u pCilg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 0509112 14:22 | 4/25/2020 © 4/28/2020 | 20-04072 fron-55 EML Fe-01-01 Modified | 7.56E-01 | 276E+00 | 2.76E+00 | 4.46E+00 U pCifg
200407207 | TRG B2-08101A-BJFC-007-CV 05-10 0508112 1422 | 4125/2020  4/20/2020 | 20-04072 Iron-55 EML Fe-01-01 Modified | 1.76E+00 | 208E+00 . 2.10E+00 | 3.04E+00 U pCilg
20-04072-08 | TRG B2-08201-CJWC-A018-CV 0 0-05 | 0510M212:56 | 4/25/2020 = 4/29/2020 = 20-04072 tron-55 EML Fe-01-01 Modified | -179E-01 | 3.22E+00 = 3.22E+00  5.12E400 U pCifg
20-04072-09 | TRG B2-08201-CJWC-A018-CVO 510 | O5M0M212:56 | 4/25/2020 | 4/29/2020 | 20-04072 Iron-55 EML Fe-01-01 Modified | 134E+00 = 255E+00 | 2.56E+00 ~ 4.30E+00 U pCifg
200407210 | TRG (2-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 = 4/29/2020 = 20-04072 fron-55 EML Fe-01-01 Modiied | 591E-02 | 6.71E-02 | 679E-02 ' 115E-01 U pCifg
200407211 | TRG L1-12109L-CJGS-001-SB-A 08/21/19 10:25 | 4/25/2020 = 4/29/2020 | 20-04072 iron-55 EML Fe-01-01 Modified | -182E-02 | 3.86E-01 . 386E-01  6.15E-01 U pCilg
200407212 | TRG £1-12106L-CJGS-001-SB-A 08/14/19 13:30 | 4/25/2020 = 4/29/2020 = 20-04072 fron-55 EML Fe-01-01 Modified | 1.85E-01 | 2.37E-01 | 239E-01 | 4.04E-01 U pCilg
20-04072-01 Lcs KNOWN 0412520 00:00 | 4/25/2020 | 4/30/2020 = 20-04072 Tritium LANL ER-210 Modfied | 361E+02 | 1.30E+01 pCilg
20-04072-01 LCS SPIKE 04/25/20 00:00 | 4/25/2020 4/30/2020 | 20-04072 Tritium LANL ER-210 Modified | 3.69E+02 | 6.96E+00 | 218E+01 | 3.62E+00 pCifg
2010407202 |  MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/30/2020 = 20-04072 Tritium LANL ER210 Modified | 2.05E+00 | 2.16E+00 | 216E+00 | 3.62E+00 U pCifg
20.04072.03 | DUP B1.06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/30/2020 | 20-04072 Tritium LANL ER-210 Modified | 1.85E+00 | 2.36E+00 | 237E+00 = 3.98E+00 U pCilg
20-04072-04 DO B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/30/2020 | 20-04072 Tritium LANL ER210 Modified | 3.70E+00 | 242E+00 | 242E+00 @ 3.98E+00 U pCilg
200407205 | TRG B1-06214A-FSFC-001-CV 05/05/18 15:15 | 4/25/2020 F 5/1/2020 = 20-04072 Tritium ANL ER-210 Modified | 3.86E+00 | 2.40E+00 | 241E+00 | 3.94E+00 u pCifg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/09/12 1422 | 4/25/2020 | 5/1/2020 = 20-04072 Tritium [ANL ER210 Modified | 4S7E+00 | 3.43E+00 | 344E+00 | 5.67E+00 U pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 0500/12 14:22 | 4/25/2020 @ 5/1/2020 = 20-04072 Tritium LANL ER-210 Modified | 6.35E+00  5.68E+00 | 569E+00 | 9.48E+00 u pCilg
200407208 | TRG B2-08201-CJWC-AO18-CV 0 0-05 | 05101212556 | 4/25/2020 . 5/1/2020 | 20-04072 Tritium LANL ER-210 Modified | 4.02E+00 | 3.34E+00 | 3.35E+00 | 556E+00 u pCifg
200407208 | TRG B2-08201-CJWC-AQ18-CV 0 5-10 | 0510M1212:56 | 4/25/2020 | 5/1/2020 | 20-04072 Tritium LANL ER.210 Modified | 641E+00 | 3.46E+00 | 3.47E+00 | 564E+00 pCifg
20-04072-10 . TRG [2-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 | 5/1/2020 | 20-04072 Tritium LANL ER210 Modified | 274E+00 | 228E+00 | 228E+00 = 3.79E+00 u pCilg
200407211 | TRG L1-12109L-CJGS-001-SB-A 08/21/1910:25 | 4/252020  5(/2020 | 20-04072 Tritium LANL ER-210 Modified | B851E+00 | 2.36E+00 | 241E+00 | 3.67E+00 pCilg
200407212 | TRG 11-12106L-CJGS-001-SB-A 08/14/19 1330 | 4/25/2020  5/1/2020 = 20-04072 Tritium LANL ER-210 Modified | 1.50E+00 | 2.1BE+00 | 2.16E+00 | 3.64E+00 u pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minima! Detected Activity;L.CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample; DO=Duplicate Original;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 4 of 19
Report To: Work Order Details:
. i Zion Solutions Purchase Order: . 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category:  ENVIRONMENTAL
Zion, iL 60099 Sample Matrix: SO
L!an S;;"p‘ze C‘l‘;"‘ saD';‘t‘:e Rg;i;pt A";;’t’:’s ’ B?‘t;h Analyte Method Resutt cu csu MDA | Qualifier ther‘]’if:
20-04072-01 LCS KNOWN 04/25/20 00:00 | 41252020 | 4/28/2020 | 20-04072 ron-55 ASTM 3500-Ni Modified | 4.08E+03 @ 3.50E+02 pCiig
20-04072-01 LCS SPIKE 04/25/20 00:00 | 4/25/2020 = 4/28/2020 = 20-04072 iron-55 ASTM 3500-Ni Modified | 3.05E+03 | 242E+02 | 3.20E+02 | 2.94E+02 pCilg
20-04072-02 | MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/28/2020 = 20-04072 Nickel-59 ASTM 3500-Ni Modified | -2.65E+00 = 1.49E+01 | 140E+01 : 228E+01 U pCilg
20.04072-03 | DUP B1-06202A-FSWC-040-CV 06/18118 10:30 | 4/25/2020 | 4/28/2020 | 20-04072 Nickel-59 ASTM 3500-Ni Modified | -2.80E-02 | 7.41E-02 | 7.41E-02 1.11E-01 u pCilg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020  4/28/2020 = 20-04072 Nickel-59 ASTM 3500-Ni Modified | 1.46E-02 | 7.266-02 | 7.27E-02 1.15E-01 U pCilg
20-04072:05 = TRG B1-06214A-FSFC-001-CV 05/05/18 15:15 | 4/25/2020 = 4/28/2020 | 20-04072 Nickel-59 ASTM 3500-Ni Modified | -4.18E-03 = 997E-02 ' 9.97E-02 1.53E-01 U pCifg
20-04072-06 . TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/09112 14:22 | 4/25(2020 = 4/28/2020 | 20-04072 Nickel-59 ASTM 3500-Ni Modified | 1.10E-02 @ 298E-01 2.98E-01 4.67E-01 u pCilg
2004072-07 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 14:22 & 4/25/2020 = 4/29/2020 = 20-04072 Nickel-59 ASTM 3500-Ni Modified | 7.38E-02 1.97€-01 1.97E-01 3.17E-01 u pCilg
2004072-08 . TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 = 4/29/2020 = 20-04072 Nickel-59 ASTM 3500-Ni Modified | 1.08E-01 3.31E-01 3.31E-01 §.28E-01 ] pCilg
200407209 | TRG B2-08201-CJWC-A018-CV05-10 | 05(10/1212:56 | 4/25/2020 | 4/29/2020 = 20-04072 Nickel-59 ASTM 3500-Ni Modified | 3.79E-02 | 276E-01 2.76E-01 4.38E-01 U pCilg
20.04072-10 | TRG 12-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020  4/29/2020 = 20-04072 Nickel-59 ASTM 3500-Ni Modified | -6.28E-03 . 468E-02 | 468E-02 | 7.12E-02 U pCilg
20.04072-11 | TRG L1-12109L-CJGS-001-SB-A 08/21/19 10:25 | 4/25/2020 = 4/29/2020 | 20-04072 Nickel-59 ASTM 3500-Ni Modified | 1.80E-01 2.62E-01 2.63E-01 4.32E-01 U pCilg
20:04072-12 | TRG L1-12106L-CJGS-001-SB-A 08/14119 13:30 | 4/25/2020 | 4/29/2020 | 20-04072 Nickel-59 ASTM 3500-Ni Modified | -1.36E-01 | 1.78E-01 1.78E-01 2.52E-01 u pCilg
20-04072-01 LCS KNOWN 04/25/20 00:00 | 4/25/2020 | 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 1.46E+03 = 4.39E+01 pCifg
20-04072-01 LCS SPIKE 04/25/20 00:00 | 4/25/2020 = 4/302020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 148E+03 | Q.08E+00 @ 8.76E+01 | 2.19E+00 pCilg
20-04072-02 | MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | -858E-01 | 1.28E+00 @ 1.28E+00 @ 222E+00 u pCilg
20.04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 9.36E-01 130E+00 | 1.31E+00 | 2.20E+00 U pCiig
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 145E+00 | 1328+00 | 132E+00 | 2.20E+00 u pCilg
20-04072-05 . TRG B1-06214A-FSFC-001-CV 05/05118 15:15 | 4/25/2020 = 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 270E-01 | 1.37E+00 | 1.37E+00 | 233E+00 u pCilg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/09M2 14:22 | 4/25/2020  4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 4.56E-01 139E+00 | 1.39E+00 | 2.36E+00 U pCilg
20:04072-07 . TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 14:22 | 4/25/2020 | 4/30/2020 = 20-04072 Nickel-63 ASTM 3500-Ni Modified | 7.46E-01 142E+00 | 142E+00 | 241E+00 U pCilg
20.04072-08 | TRG B2-08201-CJWC-AD18-CV 0 0-0 5 05/10112 12:56 | 4/25/2020 . 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | -6.62E-01 . 141E+00 | 141E+00 | 244E+00 u pCilg
20-04072-09 . TRG B2-08201-CJWG-A018-CV 0 5-10 05/10/12 12:56 | 4/25/2020 = 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 5.54E-01 @ 1.41E+00 @ 141E+00 | 238E+00 u pCilg
200407210 | TRG £2-10214G-RJGS-001-SM-A 05/071907:45 | 4/25/2020 = 4/30/2020 = 20-04072 Nickel-63 ASTM 3500-Ni Modified | -1.73E-01 | 1.30E+00 | 1.30E+00 : 2.24E+00 U pCilg
2004072-11 | TRG L1-12109L-CJGS-001-SB-A 08/21/19 10:25 | 4/25/2020 = 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | 7.13E-01 136E+00 | 1.36E+00 | 2.30E+00 U pCilg
200407212 | TRG £1-12106L-CJGS-001-SB-A 08/14119 1330 | 4/25/2020 @ 4/30/2020 | 20-04072 Nickel-63 ASTM 3500-Ni Modified | -1.09E+00 | 1.24E+00 | 124E+00 | 2.16E+00 u pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 5 of 19
Report To: Work Order Details:
. . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: | ENVIRONMENTAL
Zion, IL. 60099 Sample Matrix: SO
Llf)b 5;;“;29 C"'gm SaD“;g e R;::pt A"g;‘t’:'s Bi’f;" Analyte Method Result cu csu MDA | Qualifier RJ{:::
20-04072-01 LCcS KNOWN 0412520 00:00 | 4/25/2020 | 4/29/2020 2004072 - Neptunium-237 EIChroM ACW08 Mod 102E+01 © 3.67E-01 pCilg
20-04072-01 LCs SPIKE 04/25/20 00:00 | 4/25/2020 4/29/2020 . 20-04072 | Neptunium-237 EIChroM ACWO8 Mod 1176401 | O71E-01 | 167E+00 | 1.19E-01 pCifg
200407202 = MBL BLANK 04/25/20 00:00 | 4/26/2020 . 4/20/2020 | 20-04072 . Neptunium-237 EIChroM ACWO08 Mod 584E.02 , B35E.02 | B837E02 : 1.37E-01 U pCifg
200407203 | DUP B1-06202A-FSWG-040-CV 06/18/18 10:30 | 4/25/2020 | 4/29/2020 | 20-04072 | Neptunium-237 EiChroM ACWO8 Mod | -2.75E-03 | 3.22E02 | 322602 | 675E-02 U pCilg
20-04072-04 Do B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/29/2020 « 20-04072 | Neptunium-237 EIChroM ACWO08 Mod 476E-02 | 574E-02 | 5.76E-02 | 7.02E-02 U pCifg
20-04072-05 . TRG B1-06214A-FSFC-001-CV 05/05/18 15:15 | 4/25/2020 4/20/2020 | 20.04072 | Neptunium-237 EIChroM ACW08 Mod 294E02 | 4.9BE-02 | 499E-02 | 8.80E-02 U pCig
20-04072:06 = TRG B2-08101A-BJFC-007-CV 0 0-05 05/09/12 1422 | 4125/2020 = 4/29/2020 | 20-04072 | Neptunium-237 EIChroM ACW08 Mod 753E-02 | 7.65E-02 | 7.70E-02 | 1.03E-01 U pCilg
20-0407207 . TRG B2-08101A-BJFC-007-CV 0 6-10 05/09/12 14:22 | 4/25/2020 = 4/29/2020 = 20-04072 = Neptunium-237 EIChroM ACWO8 Mod 484E-02 | 693E02 | 695602 | 1.14E-01 U pCilg
20.0407208 | TRG B2-08201-CJWC-A018-CV 00-05 | 05/0/1212:56 | 4/25/2020 | 4/28/2020 | 20-04072 | Neptunium-237 EIChroM ACW08 Mod 418E.02 | 504E02 | 507E02 | 6.17E-02 U pCifg
200407208 | TRG B2-08201-CJWC-AO18-CVO5-10 | O05M01212:56 & 4/25/2020 | 4/29/2020 = 20-04072 . Neptunium-237 EIChroM ACWO08 Mod 472E-02 | 7.22E02 @ 7.24E02 | 123E-01 u pCifg
20.04072-10 . TRG 12-10214C-RIGS-001-SM-A 05/07/19 07:45 | 4/25/2020 | 4/29/2020 | 20-04072 | Neptunium-237 EIChroM ACWO08 Mod 703E02 | 664E02 | 669E02 | B8.17E-02 U pCilg
20.04072-11 | TRG 11-12109L-CJGS-001-SB-A 08/21/19 10:25 | 4/25/2020 | 4/29/2020 | 20-04072 | Neptunium-237 EIChroM ACWO8 Mod 414E02 | 499E02 = 501E-02 | 6.10E-02 U pCilg
200407212 . TRG L1-12106L-CJGS-001-SB-A 08/14/19 13:30 | 4/25/2020 = 4/29/2020 | 20-04072 | Neptunium-237 EIChroM ACW08 Mod 152602 | 668E02 | 568E-02 | 1.23E-01 u pCilg
20-04072-01 LCS KNOWN 04/25/20 00:00 | 4/25/2020 4/29/2020 | 20-04072 = Promethium-147 EML Pm-01 Modified 599E+01 = 1.62E+400 pCifg
20-04072-01 Lcs SPIKE 04/25/20 00:00 & 4/25/2020 = 4/29/2020 | 20-04072 = Promethium-147 EML Pm-01 Modified §89E+01 | 177E+00 | 9.02E+00 | 1.51E+00 pCifg
200407202 | MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/29/2020 | 20-04072 | Promethium-147 EML Pm-01 Modified 501E01 & B891E01 | BO4E-01 | 151E+00 U pCifg
200407203 | DUP B1-06202A-FSWC-040-CV 06/18/18 1030 | 4/25/2020 | 4/29/2020  20-04072 | Promethium-147 EML Pm-01 Modified 147E+00 | 141E+00 | 143E+00 | 2.36E+00 u pCilg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/29/2020 . 20-04072 = Promethium-147 EML Pm-01 Modified 163E+00 | 146E+00 | 148E+00 | 2.44E+00 u pCilg
200407205 = TRG B1-06214A FSFC-001-CV 05/05/18 15:15 | 4/25/2020 4/30/2020 | 20-04072 = Promethium-147 EML Pm-01 Modified 138E+00 | 1.52E+00 | 1.53E+00 | 2.55E+00 U pCifg
200407206 = TRG B2-08101A BJFC-007-CV 0 0-0 5 05/09/12 1422 4/25/2020  4/30/2020 20-04072 | Promethium-147 EML Pm-01 Modified 134E+01 | 7.54E+00 | 7.80E+00 | 1.24E+01 pCifg
20-04072:07 | TRG B2-08101A-BJFC-007-CV 0 5-10 0509112 1422 | 4/25/2020  4/30/2020 | 20-04072 | Promethium-147 EML Pm-01 Modified 147E+01 | 7.08E+00 : 7.30E+00 & 1.17E+01 U pCifg
20-0407208 | TRG B2-08201-CJWC-AQ18-CV00-05 | O5/10/212:56 | 4/25/2020 | 4/30/2020 ; 20-04072 | Promethium-147 EML Pm-01 Modified 799E+00 | 7.49E+00 | 7.29E+00 | 1.20E+01 U pCilg
200407209 . TRG B2-08201-CJWC-AO18-CVO5-10 | O05M0M212:56 | 4f25/2020 & 4/30/2020 | 20-04072 | Promethium-147 EML Pm-01 Modified 110E+01 | 7.27E+00 | T.4BE+00 & 1.20E+01 U pCilg
20-04072-10 | TRG L2-10214C-RJGS-001-SM-A 05/07/1907:45 | 4/25/2020 = 4/30/2020 20-04072 | Promethium-147 EML Pm-01 Modified 9.00E-01 . 1.18E+00 | 1.19E400 | 1.99E+00 U pCiflg
20.04072-11 | TRG 11-12109L-CJGS-001-SB-A 08/21/19 10:25 | 4/25/2020  4/30/2020 | 20-04072 | Promethium-147 EML Pm-01 Modified 166E+00 | 1.14E+00 | 1.17E+00 | 1.90E+00 U pCifg
200407212 | TRG 11-12106L-CJGS-001-SB-A 08/14/19 13:30 | 4/25/2020 | 4/30/2020 . 20-04072 = Promethium-147 EML Pm-01 Modified 742602 | 104E+00 | 1.04E+00 | 178E+00 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;L CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 6 of 18
Report To: Work Order Details:
i . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
Llf)b S;’y"p";e C'I';”t S;’:t‘; le Rgcai'e"t A”g:g's : B?gh Analyte Method Result cu csu MDA | Qualifier | RJ:.{‘::
20-04072-01 LCs KNOWN 04/25/20 00:00 | 4/25/2020 4/30/2020 | 20-04072 = Plutonium-238 EML Pu-02 Modified 7A3E+00 | 1.50E-01 pCilg
20-04072-01 Lcs SPIKE 04/25/20 00:00 | 4/25/2020 | 4/30/2020 = 20-04072 | Plutonium-238 EML Pu-02 Modified 564E+00 | T7.02E-01 | 8.87E-01 1.36E-01 pCirg
20-0407202 | MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/30/2020 = 20-04072 | Plutonium-238 EML Pu-02 Modified 122602 | 521E02 | 521E02 | 145601 U pCifg
200407203 | DUP B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/30/2020 = 20-04072 : Plutonium-238 EML Pu-02 Modified 721E-02 | O0.43E-02 | 945602 | 152E-01 u pCifg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/30/2020 | 20-04072 | Plutonium-238 EML Pu-02 Modified 550E-02 | 741E-02 | T742E-02 @ 1.16E-01 U pCilg
20.0407205 @ TRG B1-06214A FSFC-001-CV 05/05/18 1515 | 4/25/2020 | 4/30/2020 | 20-04072 | Plutonium-238 EML Pu-02 Modified 276E-03 | 323E02 | 3.23E02 | 6.77E-02 u pCilg
20-0407206 | TRG B2-08101A-BJFC-007-CV 0 0-05 05/09/12 14:22 | 4/25/2020 41302020 = 20-04072 . Plutonium-238 EML Pu-02 Modified 811E03 | 481E02 | 481E-02 | 1.14E-01 U pCilg
200407207 . TRG B2-08101A-BJFC-007-CV 051 0 05/00/12 1422 | 41252020 ' 4/30/2020  20-04072  Plutonium-238 EML Pu-02 Modified 177E.02 | 437E02 | 437602 | 1.25E-01 U pCilg
20.0407208 | TRG B2-08201-CJWC-AQ18-CV00-05 | 05M10M212:56 | 4/26/2020 . 4/30/2020 & 20-04072 = Plutonium-238 EML Pu-02 Modified 284E-02 | 591E-02 | 592E-02 . 1.75E-01 u pCiflg
200407209 . TRG B2-08201-CJWC-AO18-CV05-10 | 0510/212:56 | 4/25/2020 | 4/30/2020 | 20-04072 | Plutonium-238 EML Pu-02 Modified 221E02 | 672602 | 672E02 & 183E-01 U pCifg
20-04072-10 | TRG 12-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 | 4/30/2020  20-04072 = Plutonium-238 EML Pu-02 Modified 303602 | 841E02 | 842802 | 1.82E-01 U pCifg
200407211 | TRG £1-12109L-CJGS-001-SB-A 08/21/18 10:25 | 4/25/2020 | 4/30/2020 = 20-04072 | Plutonium-238 EML Pu-02 Modified 184E-02 | 663E02 | 663E02 | 150E-01 u pCilg
2004072-12 | TRG L1-12106L-CJGS-001-SB-A 08/14/19 13:30 | 4/25/2020 | 4/30/2020 = 20-04072 | Plutonium-238 EML Pu-02 Modified 211E-02 | 338E02 = 3.38E02 | 1.06E-O1 U pCilg
20-04072-01 LCS KNOWN 0412520 00:00 | 4/25/2020 | 4/30/2020 = 20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 563E+00 | 1.80E-01 pCilg
20-04072-01 LCs SPIKE 04/25/20 0000 | 4/25/2020 = 4/30/2020  20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 593E+00 | 7.24E-01 921E01 & B31E02 pCilg
200407202 | MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/30/2020  20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 147E.02 | 381E02 | 382E02 | 1.28E-01 U pCilg
200407203 | DUP B1.06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 F 4/30/2020 | 20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 356E-03 | 403E02 | 4.03E02 | 1.23E-01 U pCifg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 1030 | 4/25/2020 | 4/30/2020 = 20-04072 | Piutonium-239/240|  EML Pu-02 Modified 360E.02 | 6.36E02 | 637E02 | 1.15E-01 U pCifg
200407205 | TRG B1-06214A FSFC-001-CV 05/05/18 15:15 | 4/25/2020 = 4/30/2020 | 20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 0.00E+00 | 4.43E-02 | 443E-02 | 958E-02 U pCilg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-05 05109112 1422 | 41252020 4/30/2020 2004072 . Plutonium-239/240 |  EML Pu-02 Modified 000E+00 | 621E02 | 621E-02 | 1.34E-01 u pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 14:22 | 4/25/2020 © 4/30/2020 | 20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 332E.03 | 3.89E02 | 3.89E-02 | 8.16E-02 U pCilg
200407208 | TRG B2.08201-CJWC-AOTB.CV 0 0-05 | 05102 12:56 | 4/25/2020 | 4/30/2020  20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 172602 | 527E02 = 527E-02 | 1.25E-01 u pCilg
20-0407208 | TRG B2-08201-CJWC-AO18-CV05-10 | 05M10/1212:56 | 4/25/2020 | 4/30/2020 | 20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 402E-02 | B70E-02 | B71E-02 | 172E-01 U pCifg
2004072-10 | TRG 12-10214C-RJGS-001-SM-A 05/07/19 0745 | 4/25/2020 | 4/30/2020  20-04072 Plutonium-239/240 |  EML Pu-02 Modified 512E-03 | 508E-02 | 598E-02 | 1.26E-01 u pCifg
20.04072-11 | TRG [1-12109L-CJGS-001-SB-A 08/21/18 10:25 | 4/25/2020 | 4/30/2020 | 20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 188E-02 | 451E-02 | 451E-02 | 945E-02 U pCilg
20-04072-12 | TRG (1-12106L-CJGS-001-SB-A 08/14/10 13:30 | 4/25/2020 | 4/30/2020 | 20-04072 | Plutonium-239/240 |  EML Pu-02 Modified 102602 | 341E-02 | 3.11E-02 | 7.38E-02 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1-sigma);MDA=Minimal Detected Activity;LCS=L.aboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 7 of 19
Report To: Work Order Details:
. i Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: . ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
ngb S?;":e'e C’['gm SaDr:tpele | R;‘;‘;"t A"ij‘s B?:;h Analyte Method Result cu csu MDA Qualifier RJ:‘Z:
20-04072-01 Lcs KNOWN 04/25/20 00:00 | 4/25/2020 | 5/1/2020  20-04072 | Plutonium-241 EML Pu-02 Modified 2.83E+02 | 1.30E+01 pCilg
20-04072-01 LCS SPIKE 0412520 00:00 | 4/25/2020 | 5/1/2020 = 2004072 Plutonium-241 EML Pu-02 Modified 3.08E+02 | B8.37E+00 = 264E+01 | 7.08E+00 pCilg
200407202 . MBL BLANK 04125/20 00:00 | 4/25/2020 = 5/1/2020 | 20-04072 = Plutonium-241 EML Pu-02 Modified 157E+00 | 4B1E+00 | 481E+00 | 828E+00 U pCifg
200407203 : DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 5/1/2020 = 20-04072 = Plutonium-241 EML Pu-02 Modified “{14E+00 | 583E+00 | 5.84E+00 . 1.00E+01 U pCilg
20-04072-04 Do B1-06202A-F SWC-040-CV 06/18/18 1030 | 4/25/2020  5/1/2020  20-04072 = Plutonium-241 EML Pu-02 Modified 161E+00 | 585E+00 | 5.85E+00 | 9.95E+00 U pCilg
200407205 . TRG B1-06214A FSFC-001-CV 05/05/18 15:15 | 4/25/2020 . 5/1/2020 = 2004072 .  Plutonium-241 EML Pu-02 Modified 959E01 | 372E+00 | 3.72E+00 | 6.33E+00 u pCifg
20.0407206 | TRG B2-08101A-BJFC-007-CV0 0-05 05/09/12 14:22 | 4/25/2020 . 5/1/2020 = 20-04072 ' Plutonium-241 EML Pu-02 Modified 1476400 | 7.51E+00 | 7.52E+00 | 1.29E+01 u pCifg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/0912 1422 | 4/25/2020 . 5/1/2020 = 20-04072 . Plutonium-241 EML Pu-02 Modified 244E+00 | 7.59E+00 | 7.59E+00 | 1.29E+01 u pCilg
200407208 . TRG B2-08201-CJWC-AD18-CV00-05 | 05/10/1212:56 | 4/25/2020 : 5/1/2020 . 20-04072 @ Plutonium-241 EML Pu-02 Modified 781E+00 | O.44E+00 | 9.46E+00 | 1.59E+01 U pCifg
200407209 . TRG B2-08201-CJWC-AOTB-CVO 510 | O05M0M1212:56 | 4/25/2020 @ 5/1/2020 & 20-04072 |  Piutonium-241 EML Pu-02 Modified 868E+00 | 1.01E+01 | 1.01E+01 | 1.76E+01 U pCilg
20:04072-10 . TRG L2-10214C-RJGS-001-SM-A 05/07/19 07-45 | 4/25/2020 | 6/1/2020 = 20-04072  Plutonium-241 EML Pu-02 Modified J{04E+00 | S8O03E+00 . 8.03E+00 . 1.38E+01 U pCilg
200407211 ¢ TRG 11-12109L-CJGS-001-SB-A 08/2119 10:25 | 4/25/2020  5/1/2020 = 20-04072 | Plutonium-241 EML Pu-02 Modified 734E-01 | 5B5E+00 | 5.65E+00 | 9.68E+00 U pCilg
200407212 . TRG 11-12106L-CJGS-001-SB-A 08/14/1S 13:30 | 4/25/2020 © 5/1/2020  20-04072 | Plutonium-241 EML Pu-02 Modified A80E+00 | 425E+00 | 4.27E+00 | 7.44E+00 U pCifg
20-04072-01 LcS KNOWN 04/25/20 0000 | 4/25/2020  5/1/2020 | 20-04072 . Technetium99 | EIChroM TCSO1 Modified | 1.01E+03 | 2.22E+01 pCilg
20-04072-01 LCS SPIKE 04/25/20 00:00 | 4/25/2020 | 5M1/2020 | 2004072 | Technefum-99 | EIChroM TCSO1Modified | 104E+03 | 596E+00 . 1.04E+02 | 1.42E+00 pCifg
20-04072.02 | MBL BLANK 04125/20 00:00 | 41262020 | 5/1/2020 ~ 20-04072 . Technetium-99 | EIChroM TCSO1 Modified | 2.58E-01 827E-01 | 828E-01 | 141E+00 U pCifg
200407203 | DUP B1-06202A-FSWC-040-CV 06/18/18 10-30 | 4/25/2020 | &1/2020 | 20-04072 | Technetum-99 | EIChroM TCSO1 Modified | 1.00E+00 @ 685E-01 | 6.92E-01 | 1.14E+00 U pCilg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/118/18 1030 | 4/25/2020 | 5/1/2020 | 20-04072 | Technetum-99 | EIChroM TCSO1 Modified | 179E+00 | 7.12E-01 . 7.34E-01 | 1.16E+00 pCifg
200407205 | TRG B1-06214A-FSFC-001-CV 05/05/18 15:15 | 4/25/2020 | 5/1/2020 | 20-04072 | Technetum-99 | EIChroM TCSO01Modified | 149E+00 : 6.88E-01 | 7.04E-01 | 1.13E+00 pCiflg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/0012 1422 | 4/25/2020 | §/1/2020 | 20-04072 | Technetium-99 | EIChroM TCSO1 Modified | 2.07E+00  6.99E-01 & 7.28E-01 | 1.13E+00 pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/0012 1422 | 4/25/2020 . 5M1/2020 = 20-04072 | Technetum99 | EIChroM TCSO1 Modified | 129E+00 @ 7.36E-01 & 7.47E-01 | 1.21E+00 pCifg
200407208 | TRG B2.08201-CJWC-AD18-CV 0 0.05 | OBM0M2 1256 | 4/25/2020 | 5/1/2020 = 20-04072 . Technetum-99 | EIChroM TCSO1 Modified | 9.57E-01 | 563E-01 | 571E-01 . 9.30E-01 pCilg
200407208 | TRG B2.08201-CJWOA018.0V 05140 | 051012 12-56 | 4/25/2020 | 5/1/2020 | 20-04072 = Technetum-99 | EIChroM TCSO1 Modified | 1.71E+00 . 6.65E01 | 6.87E-01 | 1.08E+00 pCilg
20-04072-10 | TRG L2-10214C-RJGS-001-SM-A 05/07/19 0745 | 4/25/2020 . 5/1/2020 ~ 20-04072 | Technetum99 | EIChroM TCSO1 Modified | 146E+00 | 6.40E-01 . 6.56E-01 | 1.04E+00 pCifg
200407211 | TRG L1-12109L-CJGS-001-SB-A 08/21/19 10-25 | 4/25/2020 | 5/1/2020 | 20-04072 | Technetium99 | EIChroM TCSO1 Modified | 1.73E+00 | 7.60E-01 | 7.80E-01 | 1.24E+00 pCilg
200407212 | TRG L1-12106L-CJGS-001-SB-A 08/14/19 1330 | 4/25/2020 | 5/1/2020 = 20-04072 | Technetium-99 | EIChroM TCSO01 Modified | 1.17E+00 | 5.13E-01 | 5.26E-01 8.38E-01 pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;L CS=Laboratory Contro! Sampie; MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 8 of 19
Report To: Work Order Details:
Eberline Ana Iytic al Gerald Wood spe:  20-04072
. . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: | ENVIRONMENTAL
Zion, L 60099 Sample Matrix: SO

"!?)" Sf;;‘p";e : C‘I'gm S‘[’)’;‘t‘; le Rgzet;pt A"g;‘t’:is B‘;‘gh Analyte Method Result cu csu MDA Qualifier Rue:i::
200407201 . LCS KNOWN 04/25/20 0000 | 4/25/2020 . 4/29/2020  20-04072  Strontum-90 | EIChroM SRWO1 Modified { 5.02E+01 = 281E-01 oCilg
200407201 . LCS SPIKE 04126120 0000 42512020 412912020  20-04072 - Strontium-90 | EIChroM SRWO1 Modified | 5.18E+01 : 142E+00 | 181E+01 = 6.90E-01 pCilg
20:04072-02 . MBL BLANK 04125120 0000 | 412612020 | 4/29/2020 | 20.04072 | Stontium-90 | EIChroM SRWO1 Modified | 1.96E-02 | 287E-02 | 295602 = 593E-02 U pCilg
20:04072:03 . DUP B1-06202A-FSWC-040-CV 0B/18116 10:30 | 4/25/2020 | 4/20/2020 ' 20.04072 . Strontium-90 | EIChroM SRWO1 Modified | -5.27E-03 | 3.58E-02 | 358E-02 | 7.73E02 U pCilg
20-04072-04 . DO B1-06202A-FSWC-040-CV/ 06/18/18 1030 | 412512020 = 4/29/2020 | 20-04072 |  Strontium-90 | EIChroM SRWO1 Modified | 9.38E-03 = 370E-02 = 372602 | 7.85E-02 U pCilg
200407205 . TRG B1-06214A-FSFC-001-CV 05105118 1515 | 4125/2020 | 4/29/2020 | 20-04072 |  Stontum-90 | EIChroM SRWOT Modified | 4.13E02 =~ 290E02 . 3.23E02  570E-02 u pCifg
200407206 | TRG B2-08101A-BJFC-007-CV 0005 O5I0012 1420 | 4/25/2020 | 412972020 | 20-04072 . Strontium-90 | EIChroM SRWO1 Modified | 248E-02 . 332E-02 | 343E02 . 6.82E-02 U pCilg
200407207 : TRG B2-08101A-BJFC-007-CV 0 5-1 0 05100112 1402 | 4126/2020 | 4/29/2020 | 20.04072 | Strontum-90 | EIChroM SRWOt Modified | -8.90E-04 | 325E-02 = 3.25E-02 = 6.96E-02 U pCilg
20-04072-08 | TRG 59.08201-CIWC-AOTE.CV 0 0-0 5 | 051012 1266 ¢ 4/25/2020 | 41292020 | 20-04072  Stronum-90 | EIChroM SRWO1 Modified | -277E-02 | 269E02 | 2.86E-02 & 6.12E-02 U pCifg
200407209 : TRG B2.08201-CIWO-A0TB-CV 0510 | 05/1012 12:56 | 4/25/2020 | 4/20/2020 | 2004072 |  Strontum-80 | EIChroM SRWO1 Modified | 3.48E-03 | 283E-02 | 283F-02 | 6.04E-02 U pCilg
20.04072-10 | TRG L2-10214C-RJGS-001-SM-A U/07/16 0745 | 4125/2020 | 4/20/2020 | 2004072 |  Strontum-90 | EIChroM SRWOT Modfied | O.40E-03 | 341E02 | 342E02 | 739E-02 u pCifg
200407211 | TRG 11-12109L-CJGS-001-SB-A 0B/2119 10:25 | 4/25/2020 . 4/20/2020 | 20-04072  Strontum-90 | EIChroM SRWO1 Modified | -256E-02 « 376E-02 . 386E-02  8.28E-02 U pCifg
200407212 . TRG 11-12106L-CJGS-001-SB-A 08114110 1330 | 4/25/2020 | 4/29/2020 ~ 20-04072 |  Strontium-90 | EIChroM SRWO1Modified | 242E-02 @ 309E-02 = 320E-02 . 6.34E02 u pCilg
20-04072-01 LCS KNOWN 04/26/20 00:00 | 4/25/2020 = 4/27/2020 = 20-04072 Cobalt-60 EPA 901.1 Modified 262E+02 | 1.02E+01 pCilg
200407201 . LCS KNOWN 04/25/20 0000 | 4/25/2020 @ 4/27/2020  20-04072 = Cesium-137 EPA 901.1 Modified 194E+02 | 7.96E+00 pCilg
200407201 | LCS SPIKE 04/25/20 00:00 | 4/25/2020 | 4/27/2020 = 20-04072 Cobalt-60 E£PA 9011 Modified 2376402 | 145E+01 | 189E+01 | 2.39E+00 pCifg
20-04072-01 (cs SPIKE 0412520 0000 | 4/25/2020 4/27/2020 | 20-04072 |  Cesium-137 EPA 9011 Modified 156E+02 | 137E+01 | 1.59E+01 | 157E+00 pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Originai;U=Non-detect
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Printed: 5/7/2020 9:23 PM Page 9 of 19
Report To: Work Order Details:
. i Zion Solutions Purchase Order: | 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
L‘;b S;;nppele Cl;gnt Se[:)r:t[; fe Rgc;;pt AnDa;)t/:is Ba:[t)ch Analyte Method Result cuU Ccsu MDA : Qualifier RUe':)i::
20-04072-02 MBL BLANK 04/25/20 00:00  4/25/2020 | 4/27/2020 = 20-04072 .  Actinium-228 EPA 901.1 Modified -1.34E-02 | 7.026-02 7.02E-02 1.12E-01 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/27/2020 = 20-04072 = Silver-108m EPA 901.1 Modified -1.07E-02 i 3.23E-02 3.23E-02 3.11E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/27/2020 = 20-04072 Barium-133 EPA 901.1 Modified -149E-02 | 3.36E-02 3.36E-02 3.93E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00  4/25/2020 | 4/27/2020 | 20-04072 Bismuth-214 EPA 901.1 Modified -114E-02 | 6.22E-02 6.22E-02 9.39E-02 u pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 © 4/25/2020 = 4/27/2020 | 20-04072 Cobalt-60 EPA 901.1 Modified 5.05E-03 2.55E-02 2.55E-02 4.40E-02 u pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 & 4/27/2020 : 20-04072 Cesium-134 EPA 901.1 Modified 2.32E-03 2.89E-02 2.89E-02 3.62E-02 u pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/27/2020 | 20-04072 Cesium-137 EPA 901.1 Modified 1.42E-02 2.86E-02 2.87E-02 5.01E-02 u pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 : 4/25/2020 | 4/27/2020 | 20-04072 | Europium-152 EPA 901.1 Modified 7.98E-02 7.05E-02 7.06E-02 9.37E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 ¢ 4/27/2020 i 20-04072 \  Europium-154 EPA 901.1 Modified 1.97E-02 6.70E-02 6.70E-02 4.51E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00  4/25/2020 | 4/27/2020 = 20-04072 :  Europium-155 EPA 901.1 Modified 9.34E-03 4.73E-02 4.73E-02 6.30E-02 U pCilg
20-04072-02 MBL BLANK 0412520 00:00 | 4/25/2020 4/27/2020 | 20-04072 | Holmium-166m EPA 901.1 Modified 3.65E-02 4.29E-02 4.29E-02 3.72E-02 U pCilg
20-04072-02 = MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/27/2020 = 20-04072 lodine-129 EPA 901.1 Modified -251E-03 | 523E-02 5.23€-02 7.37E-02 U pCifg
20-04072-02 | MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/27/2020 = 20-04072 | Potassium-40 EPA 901.1 Modified 3.19E-01 2.51E-01 2.52E-01 5.75E-01 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/27/2020 . 20-04072 : Manganese-54 EPA 901.1 Modified 7.72E-03 2.13E-02 2.13E-02 3.63E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 @ 4/27/2020 . 20-04072 | Molybdenum-93 EPA 901.1 Modified -6.89E-03 | 2.12E-02 2.12E-02 3.08E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/27/2020 | 20-04072 Niobium-94 EPA 901.1 Modified 1.50E-02 2.37E-02 2.37E-02 3 .65E-02 u pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/27/2020 i 20-04072 Lead-210 EPA 901.1 Modified 3.17E-01 4.58E-01 4.58E-01 6.69E-01 U pCilg
20-04072-02 MBL BLANK 04/2520 00:00 | 4/25/2020 = 4/27/2020 | 20-04072 Lead-212 EPA 901.1 Modified 2.73E-02 4.45E-02 4.45E-02 6.52E-02 U pCifg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/27/2020 = 20-04072 Lead-214 EPA 801.1 Modified 2.00E-02 5.026-02 5.02E-02 7.53E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/27/2020 = 20-04072 | Promethium-145 EPA 901.1 Modified 3.32E-02 6.87E-02 6.87E-02 9.40E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020  4/27/2020 = 20-04072 Radium-226 EPA 901.1 Modified 144602 | 6.22E-02 6.22E-02 9.39E-02 U pCifg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/27/2020 20-04072 | Antimony-125 EPA 901.1 Modified 1.99E-02 4.96E-02 4.96E-02 9.23E-02 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 | 4/27/2020 i 20-04072 Thorium-234 EPA 901.1 Modified 7.38E-01 4.14E-01 4.15E-01 6.72E-01 U pCilg
20-04072-02 MBL BLANK 04/25/20 00:00 : 4/25/2020  4/27/2020 | 20-04072 Thallium-208 EPA 901.1 Modified 8.23E-02 6.42E-02 6.44E-02 1.28€-01 U pCifg
20-04072-02 MBL BLANK 04/25/20 00:00 | 4/25/2020 = 4/27/2020 = 20-04072 Uranium-235 EPA 901.1 Modified 8.75E-02 1.50E-01 1.50E-01 2.15E-01 u pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;00=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
L”a)b s?;"p‘ze C'I'g“t s;::t;; te Rgca‘i':t A"g;‘t’:'s B?;Ch Analyte Method Result cu csu MDA | Qualifier le:i‘t’:
20-0407203 | DUP B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 | 20-04072 |  Actinium-228 EPA 901.1 Modified 3.56E-01 2.24E-01 2.24E-01 524E01 | U pCilg
20-04072-03 . DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 © 20-04072 Silver-108m EPA 801.1 Modified 125602 | 464E-02 = 4B4E-02 ; 7.07E-02 U pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 | 20-04072 Barium-133 EPA 901.1 Modified 180E03 | 256E02 : 257E-02 | 141E-01 u pCilg
200407203 | DUP B1-06202A-FSWG-040-CV 06/18/18 10:30 | 4/25/2020 - 4/27/2020 | 20-04072 |  Bismuth-214 EPA 901.1 Modified 3.97E-01 1.88E-01 1.89E-01 2.74E-01 pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 = 20-04072 Cobalt-60 EPA 901.1 Modified 390E02 | 820E02 | 821602 | 1.20E-01 U pCifg
20-04072-03 : DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 = 20-04072 Cesium-134 EPA 901.1 Modified 2.78E-01 | 181E-01 1.82E-01 1.76E-01 U pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18M8 10:30 | 4/25/2020 | 4/27/2020 = 20-04072 Cesium-137 EPA 901.1 Modified 381E-03  523E-02 = 523E-02 | 8.14E-02 U pCilg
20-0407203 | DUP B1-06202A FSWC-040-CV 06/18/18 1030 | 4/25/2020 © 4/27/2020  20-04072 : Europium-152 EPA 801.1 Modified 206E-01 | 2.83E-01 2.83E-01 2.37E-01 U pCilg
20:04072-03 | DUP B1-06202A-FSWC-040-CV 06/18118 10:30 | 4/25(2020 = 4/27/2020 | 20-04072 | Europium-154 EPA 901.1 Modified 1.01E-01 1.56E-01 1.56E-01 1.24E-01 U pCilg
20-0407203 . DUP B1-06202A-FSWG-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 | 20-04072 | Europium-155 EPA 901.1 Modified 1.92E-01 966E02 | 971E-02 | 257E-01 U pCifg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 4/27/2020 = 20-04072 | Holmium-166m EPA 901.1 Modified 700E-02 | 466E-02 | 467E02 | 9.07E-02 u pCifg
20:04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 © 4/25/2020 = 4/27/2020 = 20-04072 lodine-129 EPA 901.1 Modified 948E-02 | 1.40E-01 1.40E-01 2.12E-01 U pCilg
200407203 | DUP B1-06202A FSWC-040-CV 06/18118 10:30 | 4/25/2020 | 4/27/2020 = 20-04072 |  Potassium-40 EPA 901.1 Modified 533E+00 | 1.33E+00 | 1.36E+00 | 1.17E+00 pCilg
200407203 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 = 20-04072 | Manganese-54 EPA 901.1 Modified 127E-01 = 281E-01 281E-01 | 4.02E-01 U pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 | 20-04072 | Molybdenum-93 EPA 901.1 Modified 405E-03 | 495602 | 4.95E6-02 ! 8.09E-02 U pCilg
20-0407203 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 | 20-04072 Niobium-94 EPA 901.1 Modified 353E-02 | 329E02 | 330E02 | 7.25E-02 u pCilg
20.04072:03 | DUP B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 = 20-04072 Lead-210 EPA 901.1 Modified 7.39E-01 1.03E+00 | 1.03E+00 | 1.73E+00 U pCifg
200407203 | DUP B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 4/27/2020 = 20-04072 Lead-212 EPA 901.1 Modified 3.69E-01 1.43E-01 1.44E-01 2.13E-01 pCilg
20-0407203 | DUP B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 = 20-04072 Lead-214 EPA 901.1 Modified 4.16E-01 1.57E-01 1.59E-01 2.60E-01 pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 | 20-04072 | Promethium-145 EPA 901.1 Modified 2.20E-02 1.30E-01 1.30E-01 2.16E-01 u pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 = 20-04072 Radium-226 EPA 901.1 Modified 3.97E-01 1.83E-01 1.89E-01 2.74E-01 pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 | 20-04072 |  Antimony-125 EPA 901.1 Modified 179602 : 768E-02 | 7.68E-02 | 3.30E-01 U pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 . 4/27/2020 | 20-04072 @ Thorium-234 EPA 901.1 Modified 2.06E+00 | 9.35E-01 941E01 | 1.65E+00 U pCilg
20-04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 | 20-04072 ;  Thallium-208 EPA 901.1 Modified 2.57E-01 1.41E-01 1.42E-01 2.77E-01 u pCifg
20.04072-03 | DUP B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 @ 4/27/2020 | 20-04072 |  Uranium-235 EPA 901.1 Modified 950E02 | 2.66E-01 2.66E-01 4.10E-01 u pCilg

Cu=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank; DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Defails:
. i Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: . ENVIRONMENTAL
Zion, iL 60099 Sample Matrix: SO
Lﬁ’)b S:,yp"e’e 1 C"‘gm S"‘D':t‘:e ReDZ‘“;'e"t A";;‘t’j's BEI';C“ Analyte Method Result cu csu MDA  Qualifier R;:i‘t’:
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 = 20-04072 |  Actinium-228 EPA 901.1 Modified 458E.01 | 184E-01 | 186E-01  556E-01 U | pCig
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 1030 | 4/25/2020 © 4/27/2020 | 20-04072 Silver-108m EPA 901.1 Modified 0.84E-03 | 348E.02 | 348E-02 = 6.21E-02 U pCilg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 . 4/27/2020 | 20-04072 = Barium-133 E£PA 901.1 Modified {08E01 | 1.24E-01 1.25E-01 1.25E-01 U pCilg
20-04072-04 Do B1-06202A FSWC-040-CV 06/18/18 10:30 | 41252020  4/27/2020  20-04072 = Bismuth-214 EPA 901.1 Modified 3.95E-01 1.24E-01 1.26E01 . 2.81E-01 pCilg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 = 20-04072 Cobalt-60 EPA 901.1 Modified 148E-02 | 569E02 | 569E-02 | 1.08E-01 U pCiflg
20-04072-04 DO B1-06202A-FSWG-040-CV 06/18/18 10:30 | 4/25/2020 @ 4/27/2020 ' 2004072 |  Cesium-134 EPA 901.1 Modified 412E.02 | 630E-02 = 6.31E02 | 157E-01 U pCifg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020  4/27/2020 20-04072 |  Cesium-137 EPA 901.1 Modified 137601 | 816E02 . 819E-02 | 1.23E-01 pCilg
20-04072-04 Do B1-06202A-FSWC-040-CV 06118/18 1030 | 4/25/2020 | 4/27/2020 2004072 | Europium-152 E£PA 901.1 Modified 418E.01 | 279E01 | 280E-01 | 2.32E-01 U pCifg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 1030 | 4/25/2020 | 4/27/2020 20-04072 : Europium-154 EPA 901.1 Modified 308E-02 | 1.08E-01 1.08E-01 1.23E-01 U pCifg
20-04072-04 DO B81-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020  4/27/2020  20-04072 = Europium-155 EPA 901.1 Modified 1.47E-01 1.48E-01 148E-01 = 2.41E-01 U pCitg
20-04072-04 Do B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020  4/27/2020  20-04072  Holmium-166m EPA 901.1 Modified 205E-02 : 945E-02 | 9.15E02 | 8.70E-02 u pCifg
20-04072-04 DO B1-06202A-FSWC-040-CV 06118118 10:30 | 4/25/2020 = 4/27/2020 | 20-04072 fodine-129 EPA 901.1 Modified 146E-02 © 139E01 | 139501 | 2.25E-01 U pCifg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020  4/27/2020 20-04072 | Potassium-40 EPA 901.1 Modified 571E+00 | 1.33E+00 | 1.36E400 | 1.03E+00 pCifg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 = 4/27/2020 | 20-04072 . Manganese-54 EPA 901.1 Modified 394E-02 @ 294E.01 | 284E01 | 3.94E-01 U pCifg
20-04072-04 Do B1-06202A FSWC-040-CV 0618118 1030 | 41252020 | 4/27/2020  20-04072 | Molybdenum-93 EPA 901.1 Modified 1656-02 | 515E-02 | 515602 | B71E-02 U pCilg
20-04072-04 DO B1-06202A FSWC-040-CV 0618118 10:30 © 4/25/2020 @ 4/27/2020 | 20-04072 Niobium-94 EPA 901.1 Modified 670E-03 | 679E-02 | 579E02 | 7.05E-02 u pCilg
20-04072.04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 41252020 = 4/27/2020 | 20-04072 Lead-210 EPA 901.1 Modified 162E+00 | 136E+00 | 1.36E+00 | 2.25E+00 u pCilg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 . 4/27/2020 | 20-04072 Lead-212 EPA 901.1 Modified 3.09E-01 1.09E-01 140E-01 | 2.26E-01 pCifg
20-04072-04 Do B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020  4/27/2020  20-04072 Lead-214 EPA 901.1 Modified 422601 | 1.26E01 128E:01 | 3.22E01 pCilg
20-04072-04 DO B81-06202A FSWC-040-CV 06118/18 1030 | 4/25/2020 = 4/27/2020 . 2004072 | Promethium-145 EPA 901.1 Modified 531E02 | 132E-01 | 133E-01 | 2.22E-01 u pCifg
20.04072-04 Do B1-06202A FSWC-040-CV 06/18/18 10:30 | 4/25/2020 | 4/27/2020 | 20-04072 |  Radium-226 EPA 901.1 Modified 3.95E-01 1.24E-01 126E01 | 281E-01 pCifg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020  4/27/2020 2004072 .  Antimony-125 EPA 901.1 Modified 1.54E-01 1.81E-01 181E-01 | 3.19E-01 u pCifg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/25/2020 + 4/27/2020  20-04072 = Thorium-234 EPA 901.1 Modified 120E+00 | 143E+00 | 143E+00 | 2.40E+00 U oCilg
20-04072-04 DO B1-06202A-FSWC-040-CV 0B/18/18 1030 | 4/25/2020 | 4/27/2020 2004072 |  Thallium-208 EPA 901.1 Modified 3.67E-01 171E01 | 172801 | 2.42E-01 pCilg
20-04072-04 DO B1-06202A-FSWC-040-CV 06/18/18 10:30 | 4/252020 = 4/27/2020 20-04072 |  Uranium-235 EPA 901.1 Modified 827E-02 | 271E01 | 271E-01 | 4.15E-01 U pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Ebe rli ne Ana lytica I GeraldWood 4 SDG: 20"04072
i . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: _ ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
bay S?;":e‘e Chient Sample | Recelpt | Arabels | Belh Analyte Method Result cu  csu MDA Quaifier obon
200407205 TRG | B1-06214AFSFC-001-CV 05/05/18 1515 | 4/25/2020 4/27/2020 _20-04072 __ Actinium-228 EPAS011 Modified | 127E-01  149E01  149E-01 | B8.49E-01 U pCilg
200407205 | TRG | B1-06214AFSFC-001-CV 05/05118 1515 | 4/25/2020 | 4/27/2020 . 20-04072 _ Sitver-108m EPA 901.1 Modified 3A7E02 | 122601 | 1.22E-01 | 1.39E-01 U pCilg
200407205 . TRG | B1-06214AFSFC-001-CV 05/05/18 1515 | 4/25/2020 | 4/27/2020 = 20-04072 Barium-133 EPA 901.1 Modified 107602 = 660E-02 & 6.60E-02 | 2.75E-01 v pCilg
2004072-05 . TRG | B1-06214AFSFC-001-CV 08I05/18 15145 | 4125/2020 © 4/27/2020 | 20-04072 | Bismuth-214 EPA 901.1 Modified 703E-01 | 265E-01 . 267E01  2.56E-01 pCilg
200407205 | TRG | B1-06214A-FSFC-001-CV 05/05/18 1545 | 4/25/2020 , 4/27/2020 | 20-04072 Cobalt-60 EPA9011Modified | -541E-02 185601  1.85E-01  2.88E-01 u pCifg
200407205 | TRG | B1-06214AFSFC-001-CV 05/05/18 1515 = 4/25/2020 | 4/27/2020 | 20-04072  Cesium-134 EPASO11Modified | -409E-02 , 9.97E-02 . OO7E-02 | 359E-01 u pCilg
200407205 | TRG | B1-0B214A-FSFC-001-CV 05/0518 1515 4252000 4/27/2020  20-04072  Cesium-137 EPA 901.1 Modified 289E-03 | 148E-01 | 148E-01 | 2.07E-01 u pCilg
200407205 . TRG | B1-06214A-FSFC-001-CV 05/05118 1615 | 4/25/2020 © 4/27/2020 . 20-04072 | Europium-152 EPA9011Modfied | -369E-01  524E01 525601 & 3.08E-01 u pCilg
20.04072-05 TRG | B1-06214AFSFC-001-CV 05/05/18 15:15 | 4/25/2020  4/27/2020 = 2004072 Europium-154 EPAOO11 Modified | -341E-01 = 460E-01 = 460E-01 | 1.72E-01 u pCilg
20-04072-05 . TRG | B1-06214A-FSFC-001-CV 05/05/18 15:15 | 4/25/2020  4/27/2020 | 20-04072 | Europium-155 EPA 901.1 Modified 244E-01 | 207601 =~ 208E-01 | 325601 u pCilg
200407205 . TRG | B1-06214AFSFC-001-CV 05/0518 1615 | 4/25/2020 . 4/27/2020 | 20-04072 | Holmium-166m EPA9011Modfied | -348E-02 = 183E-01 | 1.83E-01 | 139E-01 u pCilg
200407205 | TRG | B1-06214A-FSFC-001-CV 05/05118 1615 | 4/25/2020 | 4/27/2020  20-04072 | lodine-129 EPA 901.1 Modified 286E-02 | 240E01  240E-01 | 3.60E-01 u pCilg
200407205 TRG | B1-06214AFSFC-001-CV 05/0518 1515 4/25/2020 4/27/2020  20-04072 _Potassium-40 EPA 901.1 Modified BASE+00 | 184F+00 = 187E+00 | 8.62E-01 pCilg
200407205 . TRG | B1-06214A-FSFC-001-CV 05/05/18 1515 | 4/25/2020  4/27/2020 _ 20-04072 . Manganese-54 EPA 901.1 Modified 462E-01 | 428601 . 428601 | 8.B4E-01 u pCilg
200407205 . TRG | B1-06214AFSFC-001-CV 05/0518 15115 | 4/26/2020  4127/2020  20-04072  Molybdenum-93 |  EPA 901.1 Modified 342602 | 102E01  1.02E-01 | 137E-01 u pCilg
20.04072-05  TRG | B1-06214AFSFC-001-CV 05/05/18 15:15 | 4/26/2020  4/27/2020  20-04072 | Niobium-94 EPA 901.1 Modified 232602 | 121E01  121E-01  1.79E-01 U pCilg
2004072-05 | TRG | B1-06214AFSFC-001-CV 05/05/18 15:15 | 4/25/2020 | 4/27/2020 | 20-04072 Lead-210 EPA 901.1 Modified T38E+00 | 1.56E+00 & 156E+00 | 2.45E+00 u pCilg
200407205 | TRG | B1-06214AFSFC-001-CV 05/05118 1515 | 4/26/2020 4/27/2020  20-04072 Lead-212 EPA 901.1 Modified 702601 | 239E-01  242E01 | 3.38E-01 pCilg
200407205 | TRG | B1-06214A-FSFC-001-CV 05/05/18 15:15 | 4/25/2020 _4/27/2020 2004072 Lead-214 EPA 901.1 Modified 556E-01 | 239E-01 = 241E-01 | 4.17E-01 pCilg
2004072-05 | TRG | B1-06214AFSFC-001-CV 05/05/18 1515 | 4/25/2020 42712020  20-04072 | Promethium145 | EPA901.1Modified | -241E-01 | 232E01  232E-01 , 3.16E-01 u pCilg
20.04072-05 | TRG | B1-06214AFSFC-001-CV 05/05/18 1515 | 4/25/2020 | 4/27/2020  20-04072 | Racium-226 EPA 901.1 Modified 703E-01 | 265601 = 267E01 | 2.56E-01 pCilg
2004072-05 . TRG | B1-06214A-FSFC-001-CV 05/0518 1515 | 4252000 4/27/2020 | 20-04072 | Antimony-125 EPA 901.1 Modified 416E-01 | 452E-01  452E01 | 7.29E-01 u pCilg
200407205 TRG | B1-06214AFSFC-001-CV 05/05118 15:15 | 4/25/2020  4/27/2020  20-04072 | Thorium-234 EPA 901.1 Modified 243E+00  133E+00 | 1.33E+00 | 2.19E+00 u pCilg
2004072-05 | TRG | B1-06214AFSFC-001-CV 05/05118 1515 | 4/25/2020  4/27/2020 | 20-04072 | Thallium-208 EPA 901.1 Modified 450601 | 241E-01 | 242601 | 410E-01 oCilg
20-04072-05  TRG . B1-06214A-FSFC-001-CV 05/05/18 1515 | 4/25/2020 | 4/27/2020 . 20-04072 . Uranium-235 EPA 901.1 Modified 584E-01 | 401E01  4.02E-01 | 6.81E-01 u pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Eberline Analytical
Final Report of Analysis

Report To:

Work Order Details:

Gerald Wood

SDG:

20-04072

Zion Solutions

Purchase Order:

677116

2701 Deborah Ave

Analysis Category:

ENVIRONMENTAL

Zion, IL 60099 Sample Matrix: SO
Llan s;;np;ze : C"'gm S;‘;‘t‘; le Rgca‘;’ept A"S;’t’:’s ' B‘;‘gh Analyte Method Result cu csu MDA | Qualifier RJ:.‘::
20-04072.06 | TRG B2-08101ABJFC-007-CV 0 0-0 5 05109112 1422 | 4125/2020  4/27/2020  20-04072 | Actinium-228 EPA 901.1 Modified 780E.01 | 824501 | 825601 | 1.38E+00 U pCilg
200407206 | TRG B2.08101A-BJFC007-CV 0 0-0 5 05109112 1422 | 412512020 | 412712020 | 2004072 | Silver-108m EPA 901.1 Modified a0z 2TIE01 | 277801 | 237E01 U oCilg
20-04072-06 | TRG B2-08101A-BJFC-007-CV 0 0-05 06/06/12 1422 | 42512020 | 4/27/2020 | 20-04072 :  Barum-133 EPA 901.1 Modified 203601 | B75E-01 | B.I6E-01 | 7.52E-01 U pCilg
20:04072.06 | TRG B2.06101ABJFC-007-CV 0 0-0 5 05/09/12 1422 | 4125/2020 | 4/27/2020 | 20-04072 . Bismuth-214 EPA 9011 Modified 134E+00 | 457E01 | 462E01 | 337E-01 pCilg
200407206 | TRG B2.08101A-BJFC007-CV 0 0-0 5 06109112 1422 | 4125/2020 | 4/27/2020 | 20-04072 Cobalt-60 EPA 901.1 Modified 58301 | 559E-01 | S560E01 | 7.34E-01 U pCilg
20-04072.06 | TRG B2-08101ABJFC-007-CV 0 0.0 5 05109112 1422 412512020 | 412712020 | 20-04072 < Cesium-134 EPA 901.1 Modified 482601 188E+00 | 1.88E+00 | 3.99E-+00 U pCilg
20-04072.06 . TRG B2-08101A-BJFC-007-CV 0 0-0 5 05109112 1422 | 4/25/2020 | 4/27/2020 | 20-04072 = Cesium-137 EPA 9011 Modified T15E-01 | 237E-01 | 237E-01 | 3.78E-01 u pCilg
20-0407206 | TRG B2-08101A-BJFC007-CV 0 0-05 05100112 1422 | 4125/2020 | 4/27/2020 . 20-04072 | Europium-152 EPA 901.1 Modified 789E.01 | B81E01 | B88I1E01 | 9.93E-01 U pCilg
20.04072.06 © TRG B2.08101A-BJFC007-CV 0 0-0 5 05/00/12 1422 | 412612020 | 4/27/2020 2004072 . Europium-154 EPA 901.1 Modified 441601 er0E01 | 970E01 | 6.53E01 U pCilg
20:04072.06 | TRG B2-08101A BJFC-007-CV 0 0-0 5 05/09112 1422 | 4125/2020  4/27/2020 | 20-04072 | Europium-155 EPA 901.1 Modified 654E.02 | 128E+00 | 1.28E400 | 1.85E+00 U pCilg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/09/12 1422 | 412512020 | 412712020 | 20-04072 . Holmium-166m EPA 901.1 Modified 381E01 | 278801 | 279E01 | 3.42E-01 U pCilg
20-04072.06 . TRG B2-08101A-BJFC-007-CV 0 0-05 05/08/12 1422 | 41252020 | 4/27/2020 | 20-04072 fodine-129 EPA 901.1 Modified 26401 | 6A1E:01 | 641E01 | 9.18E.01 U pCilg
20.04072.08 | TRG B2-06101A-BJFC-007-CV 0 0-0 5 0509112 1422 | 41252020 | 4i27/2020 | 2004072 |  Potassium-40 EPA 9011 Modified 8 56E+00 | 3.05E+00 | 3.08E+00 | 3.60E+00 pCilg
200407206 | TRG B2.08101A-BJFC-007-CV 0 0-0 5 05/09/12 1422 | 4/25/2020 | 4/27/2020 | 20-04072 | Manganese-54 EPA 901.1 Modified T66E+01 | 131E+02 | 131E+02 ¢ 1.78E+02 U pCilg
20-04072-06 | TRG B2.08101A-BJFC-007-CV 0 0-0 5 05/09/12 1422 | 412512020 | 4/27/2020 | 20-04072 | Molybdenum-93 EPA 901.1 Modified 6.506.02 | 3A0E.01 | BAOE-01 | 458E-01 U pCilg
20:04072.06 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05100712 1402 | 412512020 | 4127/2020 | 2004072 |  Niobium-94 EPA 9011 Modified 1746-02 | 1.98E:01 | 18E01 | 2.70E.01 U pCilg
20:04072-06 | TRG B2-08101A BJFC-007-CV 0 0.0 5 05109112 1422 | 412512020 . 4127/2020 | 20-04072 Lead-210 EPA 901.1 Modified 433E400 | 4B1E+00 | 4S1EF00 | 7.13E+00 U pCilg
200407206 | TRG B2.08101ABJFC-007-CV 0 0-0 5 05108112 1422 | 4125/2020 | 4/27/2020 | 20-04072 {ead-212 EPA 901.1 Modified 107400 | 4BA4E01 | 488E-01 | 7.40E-01 pCilg
200407206 | TRG B2-08101ABJFC-007-CV 0 0.0 5 05106712 1422 | 412512020 412712020 | 20-04072 Lead-214 EPA 901.1 Modified T33EA00 | 404E01 | 4B0E-01 | 124E+00 pCilg
20-04072-06 | TRG B2.08101A BJFC-007-CV 0 0.0 5 05109112 1422 | 4125/2020 | 412712020 | 20-04072 | Promethium. 145 EPA 901.1 Modified 3B6E-01 | 681E-01 | 681E01 | 1.06E+00 U pCilg
20.04072-06 | TRG B2-08101A-BJFC007-CV 0 0-0 5 05109112 1422 | 412512020 | 4i27/2020 | 2004072 |  Radium-226 EPA 901.1 Modified 134E400 | 467E.01 | 462601 | 337E01 pCilg
200407206 | TRG B2-08101A-BJFC-007-CV 0 0-0 5 05/09/12 1422 | 4125/2020 . 4/27/2020 | 20-04072 |  Antimony-125 EPA 901.1 Modified IB1E+00 | 3.40E+00 | 3.40E+00 | 4.75E+00 U pCilg
20:04072-06 | TRG B2-08101A-BJFC-007-CV 0 0.0 5 05109112 1402 | 4125/2020 | 4/27/2020 2004072 |  Thorium-234 EPA 9011 Modified 76OE+00 | 3.52E+00 | 3.54E+00 | 5.86E+00 u pCilg
20-04072.06 | TRG B2-08101A-BJFC-007-CV 0 00 5 05100112 1422 | 4125/2020 | 412712020 | 20-04072 |  Thallium-208 EPA 901.1 Modified 380E-01 | 633501 | 633E01 | 9.84E01 U pCilg
20-04072-06 | TRG B2.08101ABJFC-007-CV 0 0.0 5 05109112 1422 | 4125/2020 | 4/27/2020 | 2004072 |  Uranium-235 EPA 9011 Modified 256E.01 | 1.08E+00 | 1.08E+00 | 1.65E+00 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample; MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: . ENVIRONMENTAL
Zion, iL 60099 Sample Matrix: | SO
Ll;b S.?;“p”f C‘[‘gm Sg’:t‘:e Rg:;pt A";g:'s B;‘;" Analyte Method Result cu csu MDA | Qualifier | RS;::
200407207 = TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 1422 | 4/25/2020  4/27/2020  20-04072 .  Actinium-228 EPA 901.1 Modified 148E+00 | 6.73E-01 677E01 | 1.21E+00 pCifg
200407207 | TRG B2-08101A-BJFC007-CV 0510 05/00/12 1422 4/25/2020 4/27/2020  20-04072 Silver-108m EPA 901.1 Modified 4.03E-01 © 141E01 141E01 | 2.06E-01 U pCifg
200407207 ;| TRG B2-08101A-BJFC-007-CV 0 5-1 0 0509112 1422 | 4/25/2020 4/27/2020 = 20-04072 Barium-133 EPA 901.1 Modified 820E-02 | 1.69E-01 169E01  4.70E-01 U pCifg
20-0407207  TRG B2-08101A-BJFC-007-CV 0 5-10 05/00/12 1422 41252020  4/27/2020  20-04072 - Bismuth-214 E£PA 901.1 Modified 122E+00 | 6.96E-01 6.98E-01 | 1.08E+00 pCifg
20-0407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/00/12 14:22 | 4/25/2020 | 4/27/2020 = 20-04072 Cobalt-60 EPA 901.1 Modified 119E.01 | 480E-01 | 4B80EO1  7.55E-01 u pCifg
20-04072:07 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 1422 | 4/25/2020 = 4/27/2020  20-04072 Cesium-134 EPA 901.1 Modified 0.00E+00 | 127E+00 @ 1.27E+00 | 323E+00 U pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 1422 | 4/25/2020 = 4/27/2020 . 20-04072 |  Cesium-137 EPA 901.1 Modified 122E-01 | 2.28E-01 228E01 | 3.10E-01 U pCifg
20.04072.07 | TRG B2-08101A-BJFC-007-CV 051 0 05/09/12 14:22 | 4/25/2020  4/27/2020 | 20-04072 | Europium-152 EPA 901.1 Modified 232601 | 827E-01 | 827E-01 | 9.63E-01 U pCilg
200407207 @ TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 14:22 = 4/25/2020 = 4/27/2020 20-04072 |  Europium-154 EPA 901.1 Modified 158E-01 | 8.76E-01 876E-01 | 6.04E-01 U pCifg
200407207 : TRG B2-08101A-BJFC-007-CV 0 51 0 05/09/12 14:22 | 4/25/2020 | 4/27/2020 20-04072 |  Europium-155 EPA 901.1 Modified 169E+00 | 108E+00 | 1.08E+00 = 165E+00 U pCifg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 1422 | 4/25/2020  4/27/2020 2004072 | Holmium-166m EPA 901.1 Modified 814E-02 | 302601 | 302E-01 | 288E-01 u pCilg
20-0407207 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 14:22 | 4/25/2020 | 4/27/2020 | 2004072 . lodine-129 EPA 901.1 Modified 345E01 | 3.43E-01 343601 | 553E-01 U pCilg
20.0407207 . TRG B2-08101A-BJFC-007-CV 0 5-10 0509112 1422 | 4/25/2020 | 4/27/2020 20-04072 | Potassium-40 EPA 901.1 Modified 145E+01 | 301E+00 | B07E+00 | 1.92E+00 pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 14:22 | 4/25/2020  4/27/2020 | 20-04072 | Manganese-54 EPA 901.1 Modified 1126402 | 123E+02 | 123E+02 | 1.52E402 U pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 14:22 | 4125/2020 | 4/27/2020 | 20-04072 | Molybdenum-93 EPA 901.1 Modified 327E02 | 208E01 | 2.06E-01 3.48E-01 U pCifg
200407207 | TRG B2-08101A BJFC-007-CV 0 5-1 0 0509112 1422 | 4/25/2020 4/27/2020 = 20-04072 Niobium-94 EPA 901.1 Modified 1.51E-01 1.20E-01 121E01 | 2.46E-01 U pCifg
20-04072-07 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 14:22 | 4/25/2020 | 4/27/2020 = 20-04072 Lead-210 EPA 901.1 Modified 388E+00 | 4.40E+00 | 4.40E+00 | 7.34E+00 U pCilg
20-0407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 1422 | 4/25/2020 4/27/2020 = 20-04072 Lead-212 EPA 901.1 Modified 7.44E-01 285E01 | 2.88E01  7.47E-Ot U pCilg
20-0407207 . TRG B2-08101A-BJFC-007-CV0 510 05/09/12 14:22 | 4/25/2020 | 4/27/2020 | 20-04072 Lead-214 EPA 901.1 Modified 994E-01 | 458E01 | A461E01 | 7.75E-01 pCifg
200407207 . TRG B2-08101A-BJFC-007-CV 0 510 05/09/12 14:22 | 4/25/2020 = 4/27/2020 | 20-04072 | Promethium-145 EPA 901.1 Modified 2.32E-01 573601 | 573E-01 | 7.98E-01 U pCilg
20-04072.07 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 14:22 | 4/25/2020 4/27/2020 | 20-04072 Radium-226 EPA 901.1 Modified 122E+00 | 6.96E-01 | 6.98E-01 | 1.08E+00 pCilg
200407207 . TRG B2-08101A-BJFC-007-CV 0 5-10 05/09/12 14:22 | 4/25/2020 4/27/2020 = 20-04072 |  Antimony-125 EPA 901.1 Modified 105E+00 | 2.55E+00 | 2.55E+00 | 4.60E+00 U pCilg
200407207 | TRG B2-08101A-BJFC-007-CV 051 0 05/09/12 14:22 | 4/25/2020  4/27/2020  20-04072 |  Thorium-234 EPA 901.1 Modified 3.08E+00 | 3.34E+00 A 3.35E+00 | 4.83E+00 U pCifg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-1 0 05/09/12 14:22 | 4/25/2020 = 4/27/2020  20-04072 = Thallium-208 EPA 901.1 Modified 3.96E-01 622E01 | 622E01 | 1.04E+00 u pCifg
200407207 | TRG B2-08101A-BJFC-007-CV 0 5-10 05/00/12 1422 | 4/25/2020 | 4/27/2020 . 20-04072 |  Uranium-235 EPA 901.1 Modified 148E-01 | GA4BE-01 | 948E-01 | 1.30E+00 u pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sampie;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Qrder Details:
. i Zion Solutions Purchase Order: | 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category- . ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
L|?)b S:_;nppele Clllgnt S?;:{; te Rgcaetlept An;;;t(:ts B?lt;h Analyte Method Result Ccu ; csu MDA : Qualifier RJ:?:
20-04072-08 TRG B2-08201-CJWC-AQ18-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 : 4/27/2020 20-04072 |  Actinium-228 EPA 901.1 Modified 1.89E+00 1.33E+00 134E+00 | 2.70E+00 U pCilg
20-04072-08 TRG B2-08201-CJWC-AQ18-CV 0 0-0 5 0510112 12:56 | 4/25/2020 @ 4/27/2020 | 20-04072 - Silver-108m EPA 901.1 Modified -1.60E-01 3.91E-01 3.91E-01 45501 :+ U pCilg
20-04072-08 TRG B2-08201-CJWC-AD18-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 | 20-04072 Barium-133 EPA 901.1 Modified 1.34E-01 2.59E-01 2.59E-01 998E-01 | U pCilg
20-04072-08 TRG B2-08201-CJWC-AG18-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 © 4/27/2020 = 20-04072 Bismuth-214 EPA 901.1 Modified 1.31E+00 6.33E-01 6.36E-01 9.56E-01 pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 & 4/25/2020 = 4/27/2020 = 20-04072 Cobalt-60 EPA 901.1 Modified -8.17E-01 1.52E+00 1.52E+00 1.60E+00 U pCifg
20-04072-08 = TRG B2-08201-CJWC-A018-CV 000 5 05110112 12:56 ; 4/25/2020 = 4/27/2020 = 20-04072 Cesium-134 EPA 901.1 Modified 5.14E+00 | 6.77E+00 @ 6.77E+00 . 7.60E+00 u pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-05 05/10/12 12:56 | 4/25/2020 = 4/27/2020 | 20-04072 Cesium-137 EPA 901.1 Modified 8.97E-02 4.50E-01 4.50E-01 6.93E-01 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 © 4/25/2020 | 4/27/2020 = 20-04072 @  Europium-152 EPA 901.1 Modified S{78E+00 | 2.31E+00 | 2.31E+00 1.19E+00 U pCilg
20-04072-08 TRG B2-08201-CJWC-AD18-CV 000 5 05/10/12 12:56 © 4/25/2020  4/27/2020 @ 20-04072 |  Europium-154 EPA 901.1 Modified -2.01E-01 1.86E+00 1.86E+00 8.00E-01 u pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 | 20-04072 ©  Europium-155 EPA 901.1 Modified 4.58E-01 1.26E+00 1.26E+00 1.94E+00 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 © 4/27/2020 . 20-04072 . Holmium-166m EPA 901.1 Modified 3.42E-01 5.13E-01 5.13E-01 3.33E-01 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 = 4/27/2020 = 20-04072 lodine-129 EPA 901.1 Modified -1.99E-02 7.20E-01 7.20E-01 1.08E+00 U pCifg
20-04072-08 TRG B2-08201-CJWC-AG18-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 = 20-04072 Potassium-40 EPA 901.1 Modified 6.63E+00 | 4.17E+00 | 4.18E+00 | 5.44E+00 pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 | 20-04072 @ Manganese-54 EPA 901.1 Modified 2.99E+01 | 2.03E+02 | 203E+02 | 3.28E+02 U pCifg
20-04072-08 TRG B2-08201-CJWC-AQ18-CV 000 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 = 20-04072 | Molybdenum-93 EPA 901.1 Modified -2.37E-01 5.55E-01 5.55E-01 7.95E-01 u pCifg
20-04072-08 TRG B2-08201-CJWC-AD18-CV 0 0-0 5 05/10/12 12:56 ; 4/25/2020 | 4/27/2020 = 20-04072 Niobium-94 EPA 901.1 Modified 2.62E-01 3.39E-01 3.39E-01 5.03E-01 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 . 4/27/2020 : 20-04072 Lead-210 EPA 901.1 Modified 6.20E+00 | 4.99E+00 | 5.00E+00 | 8.26E+00 U pCifg
20-04072-08 TRG B2-08201-CJWGC-AQ18-CV 0 0-05 05/10/12 12:56 | 4/25/2020 : 4/27/2020 © 20-04072 Lead-212 EPA 901.1 Modified 8.14E-01 3.71E-01 3.73E-01 1.02E+00 U pCilg
20-04072-08 TRG B2-08201-CJWC-AD18-CV 0 00 5 05/1012 12:56 | 4/25/2020 | 4/27/2020 : 20-04072 Lead-214 EPA 901.1 Modified 1.25E+00 7.13E-01 7.16E-01 1.26E+00 U pCifg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 | 20-04072 | Promethium-145 EPA 901.1 Modified -2.10E-01 7.80E-01 7.80E-01 1.14E+00 U pCifg
20-04072-08 TRG B2-08201-CJWGC-A018-CV 0 0-05 05/10/12 12:56 | 4/25/2020 | 4/27/2020 | 20-04072 Radium-226 EPA 901.1 Modified 1.31E+00 6.33E-01 6.36E-01 9.56E-01 pCifg
20-04072-08 TRG B2-08201-CJWC-A018-CV 000 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 | 20-04072 |  Antimony-125 EPA 901.1 Modified -2.89E-01 6.44E+00 | 6.44E+00 | 9.17E+00 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 : 4/27/2020 | 20-04072 Thorium-234 EPA 901.1 Modified 7.28E+00 ; 4.18E+00 | 4.20E+00 | 6.66E+00 pCifg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 : 4/25/2020 = 4/27/2020 | 20-04072 Thallium-208 EPA 901.1 Modified 5.36E-01 9.57E-01 9.58E-01 1.57E+00 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 0-0 5 05/10/12 12:56 | 4/25/2020 | 4/27/2020 | 20-04072 Uranium-235 EPA 901.1 Modified 7.87E-01 1.10E+00 1.10E+00 | 1.81E+00 U pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Ana Iyti cal Gerald Wood spe::  20-04072
. i Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: | ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
L;g’ s;;"pp;e f C:‘gm S;’:{; fe Reoii;pt : A"g:g‘s B?gh Analyte Method Result cu csu MDA | Qualifier R;:i‘t’:
20-04072-09 TRG B2-08201-CJWC-A018-CV0 5-10 05/10/12 12:56 4/25/2020 | 4/27/2020 | 20-04072 Actinium-228 EPA 901.1 Modified -2.94E-01 8.38E-01 8.38E-01 1.11E+00 U pCilg
20-04072-08 | TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 : 4/25/2020 : 4/27/2020  20-04072 Siiver-108m EPA 901.1 Modified 1.31E-01 1.19E-01 1.19E-01 2.29E-01 U pCi/g
20-04072-09 TRG B2-08201-CJWC-A018-CV 0 5-10 05/10/12 12:56 4/25/2020 : 4/27/2020 : 20-04072 Barium-133 EPA 801.1 Modified -5.55E-02 1.21E-01 1.21E-01 6.16E-01 u pCifg
20-04072-08 TRG 82-08201-CIJWC-A018-CV 0 5-10 05/10/12 12:56 412572020 | 4/27/2020 @ 20-04072 Bismuth-214 EPA 801.1 Modified 9.88E-01 4.95E-01 4.98E-01 8.46E-01 pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV 0 5-10 05/10/12 12:56 4/25/2020 : 4/27/2020 | 20-04072 Cobalt-60 EPA 901.1 Modified 6.65E-02 1.81E-01 1.81E-01 8.74E-01 U pCifg
20-04072-09 TRG B2-08201-CJWC-AQ18-CV0 510 05/10/12 12:56 412512020 @ 4/27/2020 | 20-04072 Cesium-134 EPA 901.1 Modified 0.00E+00 1.33E+00 1.336+00 4.46E+00 U pCifg
20-04072-09 TRG B2-08201-CJWC-A018-CV 0510 05/10/12 12:56 4/25/2020 | 4/27/2020 : 20-04072 Cesium-137 EPA 901.1 Modified 2.52E-01 2.28E-01 2.28E-01 4.02E-01 U pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 : 4/27/2020 @ 20-04072 ©  Europium-152 EPA 901.1 Modified 8.30E-02 6.27E-01 6.27E-01 1.02E+00 U pCilg
20-04072-09 i TRG B2-08201-CIJWC-A018-CV 0510 05/10/12 12:56 4/25/2020 @ 4/27/2020 : 20-04072 Europium-154 EPA 901.1 Modified 4.39E-01 8.07E-01 8.07E-01 6.61E-01 U pCilg
20-04072-08 ¢ TRG B2-08201-CJWC-A018-CV 0 5-10 05/10/12 12:56 4/25/2020 © 4/27/2020 | 20-04072 Europium-155 EPA 801.1 Modified -8.71E-02 1.16E+00 1.16E+00 1.69E+00 U pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 © 4/27/2020 | 20-04072 Holmium-166m EPA 901.1 Modified 2.90E-02 3.43E-01 3.43E-01 2.93£-01 U pCifg
20-04072-09 ! TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 | 4/27/2020 | 20-04072 lodine-128 EPA 901.1 Modified -3.76E-01 5.87E-01 587E-01 8.14E-01 U pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV 3 5-10 05/10/12 12:56 4/25/2020 | 4/27/2020 : 20-04072 Potassium-40 EPA 901.1 Modified 8.11E+00 3.11E+00 3.14E+00 3.93E+00 pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 : 4/27/2020 : 20-04072 Manganese-54 EPA 901.1 Modified -5.06E+01 1.56E+02 1.56E+02 1.90E+02 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 | 4/27/2020 @ 20-04072 Molybdenum-93 EPA 901.1 Modified -8.88E-02 3.31E-01 3.31E-01 4.46E-01 U pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 @ 4/27/2020 . 20-04072 Niobium-84 EPA 901.1 Modified -7.09E-02 2.12E-01 2.12E-01 2.82E-01 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV (3 5-10 05/10/12 12:56 4/25/2020 | 4/27/2020 | 20-04072 Lead-210 EPA 801.1 Modified 4.42E+00 3.86E+00 3.87E+00 86.32E+00 u pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV 0 5-10 05/10/12 12:56 4/25/2020 : 4/27/2020 | 20-04072 Lead-212 EPA 901.1 Modified 3.96E-01 3.85E-01 3.86E-01 6.35E-01 U pCifg
20-04072-09 TRG B2-08201-CJWC-A018-CV 0 5-1 0 05/10/12 12:56 4/25/2020 : 4/27/2020 | 20-04Q072 Lead-214 EPA 901.1 Modified 9.67E-01 4.55E-01 4.57E-01 9.06E-01 pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 442512020 | 4/27/2020 @ 20-04072 Promethium-145 EPA 901.1 Modified 9.01E-02 6.14E-01 6.14E-01 9.28E-01 U pCiig
20-04072-09 TRG B2-08201-CJWC-A018-CV 0510 05/10/12 12:56 4/25/2020 : 4/27/2020 : 20-04072 Radium-226 EPA 901.1 Modified 9.88E-01 4.95E-01 4.98E-01 8.46E-01 pCifg
20-04072-09 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 | 4/27/2020 | 20-04072 Antimony-125 EPA 901.1 Modified -1.17E+00 3.21E+00 3.21E+00 4.56E+00 U pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV05-10 05/10/12 12:56 4/25/2020 @ 4/27/2020 | 20-04072 Thorium-234 EPA 901.1 Modified 5.06E+00 3.29E+00 3.30E+00 5.36E+00 U pCilg
20-04072-08 TRG B2-08201-CJWC-A018-CV 0 510 05/10/12 12:56 4/25/2020 | 4/27/2020 | 20-04072 Thallium-208 EPA 801.1 Modified 7.44E-01 5.68E-01 5.69E-01 9.58E-01 U pCilg
20-04072-09 TRG B2-08201-CJWC-A018-CV 0 5-10 05/10/12 12:56 4/25/2020 | 4/27/2020 | 20-04072 Uranium-235 EPA 801.1 Modified 1.69E-01 9.78E-01 9.78E-01 1.49E+00 U pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Biank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline An alyti cal Gerald Wood SDG: 20-04072
. . Zion Solutions Purchase Order: . 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
ngb S,?;’:;e i C‘x';"t Sg’:t‘; e R;Zi;pt A”ggj‘s BTE;“ Analyte Method Result cu csu MDA | Qualifier RS;;’:
200407210 | TRG 12-10214C-RJGS-001-SM-A 05/07/19 07:45 = 4/25/2020  4/27/2020 = 20-04072 |  Actinium-228 EPA 901.1 Modified 2.05E-01 8.86E02 . B8.92E-02 1.84E-01 pCilg
200407210 | TRG 12-10214C-RJGS-001-SM-A 05/07/19 0745 = 4/25/2020  4/27/2020 = 20-04072 :  Silver-108m EPA 901.1 Modified 2.26E-02 1.67E-02 167E-02 | 3.00E-02 U pCilg
200407210 | TRG 12-10214C-RIGS-001-SM-A 05/07/19 07:45 | 4/25/2020 4/27/2020 = 20-04072 | Barium-133 EPA 901.1 Modified 461E.03 | 341E02 & 341E-02 | 472802 U pCilg
20-04072-10 | TRG {2-10214C-RJGS-001-SM-A 05/07/19 07:45 © 4/25/2020 | 4/27/2020 | 20-04072 Bismuth-214 EPA 901.1 Modified 1.82E-01 448E02 | 458E-02 1.49E-01 pCifg
20-04072-10 ;| TRG 12-10214C-RIGS-001-SM-A 05/07/19 07:45 | 4/25/2020 = 4/27/2020 = 20-04072 Cobalt-60 EPA 901.1 Modified 2.65E-01 330E-02 | 365E-02 | 451E-02 pCilg
200407210 | TRG 12-10214C-RJGS-001-SM-A 050719 07:45 | 4/25/2020 = 4/27/2020 | 20-04072 . Cesium-134 EPA 901.1 Modified {57E-01 | 461E02 . A468E-02 = 357E-02 u pCilg
20-04072-10 . TRG 12-10214C-RIGS-001-SM-A 05/07119 07:45 © 4/25(2020 4/27/2020  20-04072 ;  Cesium-137 EPA 901.1 Modified 2.48E+00 = 2.50E-01 2.74E-01 5.19E-02 pCilg
200407210 | TRG L2-10214C-RIGS-001-SM-A 05/07/19 07:45 | 4/25/2020  4/27/2020  20-04072  Europium-152 EPA 901.1 Modified 133602 | 646E-02  B.46E-02 | 7.87E-02 U pCilg
20.04072-10 | TRG 1.2-10214C-RJGS-001-SM-A 05/07/19 0745 | 4/25/2020 @ 4/27/2020 | 20-04072 | Europium-154 EPA 901.1 Modified 461E-02 | 572E02 ; 572602 @ 412E-02 u pCilg
200407210 | TRG 12-10214C-RJGS-001-SM-A 05/07119 07:45 | 4/25/2020 ~ 4/27/2020 = 20-04072 ; Europium-155 EPA 901.1 Modified .84TE.03 = 460E02 | 460E-02 | 6.57E-02 u pCilg
20-04072-10 . TRG 12-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 = 4/27/2020 . 20-04072 | Holmium-166m EPA 901.1 Modified 579E-03 | 277E-02 | 277E-02 | 278E-02 U pCifg
20-04072-10 ;| TRG 12-10214C-RJGS-001-SM-A 05/07/19 07:45 & 4/25/2020 = 4/27/2020 = 20-04072 fodine-129 EPA 901.1 Modified 0.89E-03 | 249E-02 ° 249E-02 | 7.80E-02 U pCilg
200407210 | TRG £2-10214G-RJGS-001-SM-A 05/07/19 07:45 41252020  4/27/2020 | 20-04072 | Potassium-40 EPA 901.1 Modified 500E+00 | 6.51E-01 7.02E-01 4.74E-01 pCilg
20-04072-10 | TRG 12-10214C-RJGS-001-SM-A 05/07/19 0745 | 4/25/2020 . 4/27/2020  20-04072 | Manganese-54 EPA 901.1 Modified 701E-03 | 394E-02 & 394E-02 | 591E-02 U pCifg
20-04072-10 | TRG 12-10214C-RIGS-001-SM-A 05/07/19 07:45 | 4/25/2020 = 4/27/2020 | 20-04072 . Molybdenum-93 EPA 901.1 Modified 1.32E02 ©  1.69E-02 169E-02 | 201E-02 U pCilg
200407210 | TRG 12-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 = 4/27/2020 : 20-04072 Niobium-94 EPA 901.1 Modified 2.40E-02 1.67E-02 168E-02 | 2.53E-02 u pCilg
20.04072-10 | TRG {2-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020  4/27/2020 | 20-04072 Lead-210 EPA 901.1 Modified 4.98E-01 4.11E01 4.12E-01 6.826-01 U pCilg
20-04072-10 | TRG [2-10214C-RJGS-001-SM-A 05/07/19 0745 | 4/25/2020 4/27/2020 | 20-04072 Lead-212 EPA 901.1 Modified 2.12E-01 556E-02 | 5.66E-02 | 7.94E-02 pCilg
20.04072-10 | TRG £2-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 = 4/27/2020 = 20-04072 Lead-214 EPA 901.1 Modified 2.10E-01 598E-02 | 6.07E-02 1.09E-01 pCilg
20-04072-10 | TRG 12-10214C-RIGS-001-SM-A 05/07119 07-45 | 4/25(2020 = 4/27/2020 | 20-04072 | Promethium-145 EPA 901.1 Modified 466E-02 | 465E.02 | AG6E-02 | 7.14E-02 u pCilg
20.04072-10 | TRG 1.2-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 | 4/27/2020  20-04072 Radium-226 EPA 901.1 Modified 1.82E-01 448E-02 | 4.58E-02 1.49E-01 pCilg
200407210 . TRG L2-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 = 4/27/2020 | 20-04072 |  Antimony-125 EPA 901.1 Modified 380E-02 | 7.98E-02 | 7.99E-02 1.18€-01 U pCilg
200407210 | TRG L2-10214C-RJGS-001-SM-A 05/07/19 07:45 | 4/25/2020 4/27/2020 | 20-04072 :  Thorium-234 EPA 901.1 Modified 8.17E-01 2.93E-01 2.96E-01 4.86E-01 U pCilg
20.04072-10 | TRG £2-10214C-RJGS-001-SM-A 05/07/19 07:45 & 4125/2020 = 4/27/2020 = 20-04072 |  Thallium-208 EPA 901.1 Modified 1.80E-01 583E02 @ 591E02 | 963E-02 pCilg
200407210 | TRG 1.2-10214C-RIGS-001-SM-A 05/07/19 0745 ¢ 4/25(2020 = 4/27/2020 . 20-04072 |  Uranium-235 EPA 901.1 Modified 1.17E-01 1.05E-01 1.05E-01 1.57E-01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Detaifs:
. . Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: | ENVIRONMENTAL
Zion, 1L 60099 Sample Matrix: SO
Ll‘;b S;;“p‘ze : C‘['gm Sg':t‘:e s R"’Dz;p’ : A”g;‘t’:'s B?l;ch Analyte Method Result cu csu MDA | Qualifier RJT‘I’.:::
200407211 TRG 11-12109L-CJGS-001-SB-A 08/21/19 1025 | 4/25/2020 | 4/27/2020 | 2004072 |  Actinium-228 EPA 901.1 Modified TA1E+00 | 250E01 | 257E01 | 4.54E-01 pCifg
200407211 | TRG 11-12108L-CJGS-001-SB-A 08/21/10 1025 | 4/25/2020 ~ 4/27/2020 20-04072  Silver-108m EPA 901.1 Modified 257603 | 471602 | 471E-02 | 7.80E-02 U pCilg
20-04072-11 | TRG [1-12109L-CJGS-001-SB-A 08121116 10:25 | 4/25/2020  4/27/2020 | 20-04072 Barium-133 EPA 901.1 Modified 815E-03  298E.02 = 298E02  1.50E-01 U pCilg
200407211 TRG 11-12109L-CJGS-001-SB-A 0812119 1025 | 4/25/2020 | 4/27/2020 | 20-04072 .  Bismuth-214 EPA 901.1 Modified 1245400 | 190E-01 | 200E-01 | 2.55E-01 pCilg
200407211 | TRG 11-12100L-CJGS-001-SB-A 08121119 10:25 | 4/25/2020 4/27/2020 | 20-04072 @ Cobalt-60 EPA 801.1 Modified 043602 | 775E-02 | 776602 | 1.18E-01 U pCilg
200407211 | TRG 11-12109L-CJGS-001-5B-A 0821119 1025 4/25/2020 | 4/27/2020  20-04072 |  Cesium-134 EPA 901.1 Modified 483E.02 | 5B80E-02 | 581E-02 | 1.47E-01 U pCifg
200407211 | TRG 11-12109L-CJGS-001-SB-A 0821119 1025 | 4/25/2020 | 4/27/2020 20-04072 |  Cesium-137 EPA 901.1 Modffied 147601 | 815E-02 | 8.18E-02 | 1.31E-01 pCifg
20.04072-11 | TRG L1-12109L-CJGS-001-SB-A 08121119 1025 | 4/25/2020 . 4/27/2020 | 20-04072 = Europium-152 EPA 901.1 Modified 206E.03 | 131E.01 | 131E01 . 2.52E-01 U pCilg
200407211 | TRG 11-12109L-CJGS-001-SB-A 08/21/1910:25 | 4/25/2020 = 4/27/2020  20-04072 | Europium-154 EPA 901.1 Modified J{19E-01 | 201E.01 | 201E-01 | 131E-01 u pCifg
20:04072-11 . TRG 11-12109L-C JGS-001-SB-A 08721119 1025 | 4/25/2020 . 4/27/2020  20-04072  Europium-155 EPA 901.1 Modified 101E+00 | 184E.01 | 191E01 | 267E-01 pCilg
20-04072-11 | TRG 11-12109L-CJGS-001-SB-A 08121119 1025 | 4/25/2020 = 4/27/2020  20-04072 = Holmium-166m EPA 901.1 Modified 238E-01 | 851E02 = 860E02 = 1.38E-01 pCifg
20-04072-11 . TRG 11-12109L-CJGS-001-SB-A 08/21/19 10:25 | 4/25/2020 4/27/2020 | 20-04072 lodine-129 EPA 901.1 Modified {1101 | 216E01 | 247E01 | 3.07E-01 U pCilg
2004072-11 | TRG L1-12109L-CJGS-001-SB-A 08/21119 1025 | 4/25/2020 | 4/27/2020 | 20-04072 ;| Potassium-40 EPA 901.1 Modified 289E+01 | 265E+00 | 296E+00 | 193E+00 pCifg
200407211 | TRG 11-12109L-CJGS-001-SB-A 08/21119 1025 | 4/25/2020 | 4/27/2020 | 20-04072 | Manganese-54 EPA 901.1 Modified 133601 | 123E01 | 123E01 | 176E-01 U pCifg
20.04072-11 . TRG 11-12109L-CJGS-001-SB-A 08121119 1025 | 4/25/2020 | 4/27/2020 = 20-04072 : Molybdenum-93 EPA 901.1 Modified 149E.02 | 662E-02 = 662E-02 | 9.11E-02 u pCiflg
200407211 | TRG L1-12109L-CJGS-001-SB-A 08/21118 10:25  4/25/2020 = 4/27/2020 = 20-04072 Niobiurm-94 EPA 901.1 Modified 202602 | 6.45E02 | 645602 | 9.12E-02 U pCilg
20:04072-11 | TRG £1-12109L-CJGS-001-SB-A 08/21/18 10:25 | 4/25/2020 = 4/27/2020 | 20-04072 Lead-210 EPA 901.1 Modified 240E+00 | 143E+00 | 143E+00 | 2.34E+00 pCilg
20:04072-11 | TRG 11-12109L-CJGS-001-SB-A 08/21/19 1025 | 4/26/2020 = 4/27/2020 = 20-04072 Lead-212 EPA 901.1 Modified T15E+00 | 189E-01 | 1.98E-01 | 2.88E-01 pCilg
20.04072-11 | TRG L1-12109L-CJGS-001-SB-A 08/21116 10:25 | 4/25/2020 = 4/27/2020 | 20-04072 Lead-214 EPA 901.1 Modified 1356400 | 2.32E-01 | 2.42E-01 | 3.27E-01 pCilg
20.04072-11 | TRG {1-12109L-CJGS-001-SB-A 08/21/19 1025 | 4125/2020  4/27/2020  20-04072 ; Promethium-145 EPA 901.1 Modified 447602 | 181E-01 181E01 | 2.63E-01 U pCifg
20:04072-11 | TRG (1-12109L-CJGS-001-SB-A 08/2119 10:25 | 4/25/2020 | 4/27/2020 | 20-04072 |  Radium-226 EPA 901.1 Modified 124E400 | 190E-01 | 2.00E-01 | 2.55E-01 pCilg
200407211 | TRG {1-12109L-CJGS-001-SB-A 0812119 1025 | 4/25/2020  4/27/2020  20-04072 |  Antimony-125 EPA 901.1 Modified 185E-01 | 19501 | 196E-01 | 2.67E-01 U pCifg
200407211 | TRG 11-12109L-CJGS-001-SB-A 08/21/19 1025 | 4/25/2020 | 4/27/2020  20-04072 |  Thorium-234 EPA 901.1 Modified 6.92E+00 | 133E+00 | 1.37E+00 | 1.97E+00 U pCifg
200407211 | TRG £1-12109L-CJGS-001-SB-A 08121119 10:25 | 4/25/2020 | 4/27/2020 = 20-04072 |  Thalium-208 EPA 901.1 Modified 9.01E-01 1.88E-01 193E.01 | 3.50E-01 pCilg
200407211 | TRG 11-12109L-CJGS-001-SB-A 08/21/16 1025 | 4/25/2020 | 4/27/2020 | 20-04072 |  Uranium-235 EPA 901.1 Modified 596E.01 | 359E01 | 360E01 | 540E-01 U pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Analytical Gerald Wood SDG: 20'04072
. i Zion Solutions Purchase Order: 677116
Final Report of Analysis 2701 Deborah Ave Analysis Category: _ ENVIRONMENTAL
Zion, 1L 60099 Sample Matrix: | SO
Ll;b » S_ar;"p”e‘e ' C';;“‘ SaD':t‘; le Rgca‘i’em - A";;‘t’:‘s B?[‘;h Analyte Method Result cu csu MDA | Qualifier R;;‘::
200407212 | TRG L1-12106L-CJGS-001-SB-A 0814719 1330 | 4/25/2020 © 4/27/2020  20-04072 |  Actinium-228 EPA 901.1 Modified 536E-01 | 152601 | 154E-01 | 338E-01 pCilg
20.04072-12 | TRG L1-12106L-CJGS-001-SB-A 08114119 1330 | 4/25/2020 | 4/27/2020 | 20-04072 . Silver-108m EPA 901.1 Modified 417E.03 | 276E02 | 276E-02 | 445E-02 u pCilg
20.04072-12 | TRG L1-12106L-CJGS-001-SB-A 08/14116 1330 | 4/25/2020 4/27/2020 | 20-04072 . Barium-133 EPA 901.1 Modified 319E-01 | 103601 | 105601 | 663E-02 U pCilg
20:04072-12 . TRG [1-12106L-CJGS-001-SB-A 08114119 13-30 | 4/25/2020 | 4/27/2020 | 2004072 |  Bismuth-214 EPA 901.1 Modified 670E01 | 1.24E-01 | 129E-01 | 196E-01 pCilg
20:04072.12 | TRG L1-12106L-CJGS-001-SB-A 08/14719 1330 : 4125/2020 | 4/27/2020  20-04072 Cobalt-60 EPA 901.1 Modified 289602 | 538602 | 538E02 | 7.28E-02 U pCilg
200407212 | TRG L1-12106L-CJGS-001-SB-A 08114119 13:30 | 4/25/2020 | 427/2020 | 20-04072 = Cesium-134 EPA 901.1 Modified 186E.02 | 32502 . 325E-02 = 748E-02 u pCilg
20-04072-12 | TRG L1-12106L-CJGS-001-SB-A 08/14119 13:30 | 4/25/2020 | 4/27/2020 = 20-04072 |  Cesium-137 EPA 901.1 Modified 192E-01 | 643602 | 650E-02 & 9.63E-02 pCilg
200407212 | TRG {1-12106L-CJGS-001-SB-A 08114119 13:30 | 4125/2020 | 4/27/2020  20-04072 . Europium-152 EPA 901.1 Modified 134601 | 131E01 | 131E-01 | 1.51E-01 U pCilg
200407212 | TRG {1-12106-CJGS-001-SB-A 08114719 13:30 | 4/26/2020  4/27/2020 | 2004072 | Europium-154 EPA 901.1 Modified 157602 | 125E01 | 125601 | 7.86E-02 u pCilg
20.0407212 . TRG [1-12106L-CJGS-001-SB-A 08114110 1330 | 4125/2020 | 4/27/2020  20-04072 | Europium-155 EPA 901.1 Modified 6O2E-02 | 689E-02 | BSOE-02 | 1.15E-01 U pCilg
200407212 | TRG (1-12106L-CJGS-001-SB-A 08114116 1330 | 4125/2020 | 4/27/2020 | 20-04072 | Holmium-166m EPA 901.1 Modified 621E:02 | 676E02 . 67702 | 9.36E-02 u pCilg
200407212~ TRG L1-12106L-CJGS-001-SB-A 08/14/19 13:30 | 4/26/2020 | 4/27/2020  20-04072 lodine-129 EPA 901.1 Modified 917602 | 674E02 | 876E-02 | 123E01 u pCilg
20:0407212 . TRG 11-12106L-CJGS-001-SB-A 08114119 1330 | 4/25/2020 | 4/27/2020 | 20-04072 |  Potassium-40 EPA 901.1 Modified 185E+01 | 202E+00 | 225E+00 | 1.14E+00 pCilg
20:0407212 | TRG L1-12106L-CJGS-001-SB-A 08114110 1330 | 4125/2020 | 4/27/2020 | 20-04072 | Manganese-54 EPA 901.1 Modified 361E-02 | 705602 | 705602 | 109E-01 U pCilg
200407212 | TRG [1-12106L-CJGS-001-SB-A 08114119 13:30 | 4/25/2020 | 4/27/2020 | 20-04072 = Molybdenum-3 EPA 901.1 Modified 12iE02 | 247E02 | 217E-02 | 5.50E-02 u pCilg
200407212 | TRG {1-12106L-CJGS-001-SB-A 08114110 1330 | 4/25/2020 | 427/2020 | 20-04072 |  Niobium-94 EPA 901.1 Modified 310E-03 | 40SE-02 | 405E02 . 595E-02 U pCilg
200407212 | TRG {1-12106L-CJGS-001-SB-A 08/14119 13:30 | 4125/2020 | 4/27/2020  20-04072 Lead-210 EPA 9011 Modified T41E+00 | 1.05E+00 | 1.06E+00 | 1.75E+00 U pCilg
200407212 | TRG (1-12106L-CJGS-001-SB-A 06114119 1330 | 4/25/2020 | 4/27/2020 | 20-04072 Lead-212 EPA 901.1 Modified Z37E01 | 977E02 | 100E01 | 1.33E01 pCilg
20.0407212 | TRG [1-12106L-CJGS-001-SB-A 08/14119 13:30 | 4/25/2020 | 4/27/2020 20-04072 Lead-214 EPA 901.1 Modified 606E-01 | 121601 | 125601 | 208E-01 pCilg
20.0407212 | TRG [1-12106L-CJGS-001-SB-A 0814116 13:30 | 4/25/2020 | 4/27/2020 | 20-04072 : Promethium-145 EPA 901.1 Modified 210E-01 | 125E.01 | 125601 & 145E-01 U pCilg
200407212 | TRG [1-12106L-CJGS-001-SB-A 08114116 1330 ¢ 4/25/2020 | 4/27/2020 | 20-04072 = Radium-226 EPA 901.1 Modified 670E01 | 124E01 | 12901 = 1.96E-01 pCilg
20.04072-12 | TRG (1-12106L-CJGS-001-SB-A 08/14110 1330 | 4/25/2020 | 4/27/2020 2004072 | Antimony-125 EPA 901.1 Modified 325602 | 10201 | 103E01 | 169E-01 U eCilg
200407212 | TRG (1-12106L-CJGS-001-8B-A 08114119 1330 | 4125/2020 | 4/27/2020 . 20-04072 |  Thorium-234 EPA 901.1 Modified T10E+00 | 7.84E.01 | 7.86E-01 | 1.30E+00 U pCilg
200407212 | TRG 11-12106L-CJGS-001-SB-A 08/14/19 1330 | 4/25/2020 | 4/27/2020 | 20-04072 = Thallium-208 EPA 901.1 Modified 515E-01 | 124E01 | 126601 | 2.10E-01 pCilg
200407212 TRG [1-12106L-CJGS-001-SB-A 08114119 1330 | 4/25/2020 | 4/27/2020 ' 20-04072 |  Uranium-235 EPA 901.1 Modified 10BE01 | 246E01 | 246E-01 | 3.09E-01 u pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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/M/M 7S-WM-131

Revision 0

zEONSOLUZ;IMO‘ZYS Lc 2 0~ 0 4 0 7 2 Information Use
REC'D APR 2 5 2020

Attachment 1 — Chain-of-Custody Form

Sample [D Sampl | | Matrix Sample Sample Container Sample Date Sample Analysis Type Preser Remarks
| eLog -1 Type - . . ' Time ) vative
) _ Vol Unit Type = Qty : S
B2.0G07CIFCCY-002- 0005 | NA | NA | Concrete | 12018 | gm | Plasticbag | 1 | 11192012 lo45 | FULLSUIMEadSROC | np | NA
0oV 0510 | Na | NA | Concrete | 90% | &m | Plasticbag | 1 | 11192012 | 1085 FULL SUITE and SROC | - 0 NA
b 06104CIFCCV-003- 0510 | NA | NA | Conorete | > | gm | Plasticbag | 1 | 11-12:2012 | 1008 FULL SUITE and SROC | g NA
B2-06104C-JFCCV-003- 10-15 | NA NA | Concrete | 118.77 | gm | Plasticbag | 1 | 11-12-2012 100y | FULLSUITEand SROC | NA
B1-06201 A-ESFC-009-CV NA NA Concrete | 298.87 | gm | Plasticbag | 1 | 06-07-2018 {130 | FULLSUITEand SROC |y NA
B1.0620FA-FSWC-041-CV NA | NA | Concrete | 23142 | gm | Plasticbag | 1 | 06-18-2018 | 0900 FULL SUITE and SROC |\ NA
B1-06201A-FSWC-050-CV NA | NA | Concrete | 25958 | gm | Plasticbag | 1 | 06-07-2018 | 1300 FULL SUITEand SROC | 5 NA
B1-06202A-FSEC-028-CV NA NA Concrete | 24420 | gm | Plasticbag | 1 | 06-18-2018 1450 | FULLSUIMEand SROC | iy NA
B1.06207A-ESWC-033CV NA NA | Concrete | 27450 | gm | Plasticbag | 1 | 06-18-2018 |34 | FULLSUMEandSROC | NA
B
K 51-06202A-FSWC-040-CV NA NA Concrete | 389.08 | gm | Plasticbag | 1 | 06-18-2018 1030 | FULLSUITBand SROC |y NA
2 .

D B1.06214A-FSFC-001-CV NA | Na | Concrete | 2983 |gm | Plasticbag | 1 | 05-05-2018 |s15 | FULLSUIEand SROC | s NA
Laboratory: Date Submitted To Lab: Ship Container No.: Cooler Temperature: A'rb‘lzgmber:
1.1. Eberline Labs NA NA ff Ovitny b‘f'

— 0229 (V60
Reﬁuxshed by)/” Date: Time: % Time:
04/24/2020 ﬁ }%
Boldson— (145 é £ ket | 04/24)30%0 oL
Reli 1§h A ﬁ O}( _,I/, ) Time: lﬁee E I) )\/ ﬁate Time:
Aichard £ hioker 0f72f//zo7o 1600 o BX [ty O ff/%f/ 2000 J 600
Relinquished by, . - & Dite: Time: . Received by: Date: Time:
A2 Ex l4 zé‘/m Q[0 am ¢ Touwrte 4125/2,0 Q0au
Comments
FULL SUITE and 5 ROC EXPEDITE




ZIONSOLUTIONS ..

An Energy Sojutions Company

Attachment 1 — Chain-of-Custody Form

20-04072
REC'D APR 25 2020

ZS-WM-131
Revision 0
Information Use

Sample ID Sam Matrix Sample Sample Container Sample Date Sample Analysis Type Preserv Remarks
' ple Type. .- ) . ' IR Time ~ ative
. Log : Vol ’ Unit . Type Qty |
* | B2-08101A-BIFC-007-CV 0.00.5 | NA NA Concrete | 120.18 | gms | Plastic | 1 | 05-09-2012 1422 | FULLSUITEand 5SROC | N4 NA
1
_B2-08101A-BJFC-007-CV 0.5-1.0 | NA NA Concrete | 175.02 | gms Plastic | 1 | 05-09-2012 1422 | FULLSUITEand 5SROC | NA NA
B2-08201-CJWC-A018-CV 0.0-0.5 | NA NA Concrete | 12337 | gms Plastic | 1 | 05-10-2012 1256 | FULLSUITEand 5ROC |  NA NA
| B2-08201-CIWC-AOI8-CV 0.5-1.0 | NA NA Concrete | 13237 | gms Plastic 1| 05-10-2012 1256 | FULLSUITEand SROC | NA NA
4 L2 10214C-RIGS-001-SM-A NA NA Sediment | 561.53 | gms | Marinelli | 1 | 05-07-2019 0745 | FULLSUITE and SROC | NA NA
i)
L1-12109L-CJGS-001-SB-A NA NA Soil 145.65 | gms | Marinelli | 1 | 08-21-2019 1025 | FULLSUITE and SROC | NA NA
éLl-lZIOéL—CJGS-OOI-SB-A NA NA Soil 17432 | gms | Marinelli | 1 | 08-14-2019 1330 | FULLSUITEand 5SROC | NA NA
Laboratory: Date Submitted To Lab: Ship Container No.: Cooler Temperature: ﬁkgu Number
11.  Eberline Labs NA NA NA Fontf Qg
213X 029 0Op0O
Rejquzshed by: Date: Time: ectived by} c Date: Time:
04242020 | (145 i qrd 8 K ket )2‘// 2030 J145
Reli dbyd K» ﬁk % Time: ﬁe Ezfp % O\, Wate
Bic % F_hickes c?%//zmo [ 660 th Bl 1 Gy %{/21// 0lo | "TH00
Relmqmshed by: Time: . Received Date: Timg: |
Ted &£ X qfz /zo Di10anm u_}Q/l.u 4y g /2]) G :[0am
Comments
FULL SUITE and 5 ROC EXPEDITE




EBERLINE ANALYTICAL CORPORATION
60] SCARBORO RoAD

Oak RIDGE, TENNESSEE 37830
Prone (865) 4B]-0AES

Fax {8865) LBS~4LEE]

EBS-OR-43643

April 25, 2018

Patricia Giza

Zion Solutions, LL.C
101 Shiloh Blvd
Zion, IL 60099

CASE NARRATIVE
Work Order # 18-04027-OR

SAMPLE RECEIPT

This work order contains three solid samples relogged 04/05/2018 at the request of the client. Samples
were analyzed for Neptunium-237.

CLIENT ID LAB ID
B105103CIFCO05CYV 18-04027-04
B10O5100CJFCOQ5CV 18-04027-05
B105107CIWC0O06CY 18-04027-06
ANALYTICAL METHODS

Neptunivm-237 was analyzed using EIChroM Method ACW08 Modified.
Laboratory qualifiers are as follows:
U - Result is less than the MDA.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 1-sigma value.
Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific.
MDA measurements are determined based on factors and conditions including instrument settings, aliquot

size and matrix type.

SPECIAL CIRCUMSTANCES

Samples were reanalyzed at the request of the client. Sample results from the first analytical attempt
versus the second analytical attempt are statistically equivalent. Previous pesudo positives are most likely
due to naturally occurring Uranium in the samples.

Page 1 of 2



ANALYTICAL RESULTS CONTINUED

NEPTUNIUM-237

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken and co-precipitated with Calcium Phosphate.
Sample residues were dissolved in dilute acid and Neptunium was selectively separated using EIChroM
stabilized selective resins. Neptunium was eluted, micro-precipitated and mounted on micro-porous filter
media. Sample activities were then determined by alpha spectroscopy using an energy specific region of
interest for Neptunium-237 activity. A Neptunium-239 tracer was used to determine chemical yields by
beta proportional counting.

Samples demonstrated acceptable results for all Neptunium-237 analyses. All results demonstrated
slightly high method detection limits. Chemical recovery was acceptable for all samples. The Neptunium-
237 method blank demonstrated an acceptable result. Results for the Neptunium-237 duplicate
demonstrated a high relative percent difference; however, normalized difference is within acceptable
limits for the analytical technique. Results for the Neptunium-237 laboratory control sample demonstrated
an acceptable percent recovery. .

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
signee to be accurafe as werified by the following signature.

N

M.R. McDougall
Laboratory Manager

Date: 4/25/2018

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit hitp://eberlinganalvtical.com/ to provide us with feedback on our services.

Page 2 of 2



Printed: 4/25/2018 12:08 PM : Page 1 of 1

Regort Ta: . Work Order Details:
Eberline Ana Iyti cal Patricia Giza , so:|  18-04027
i . Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Blvd | anatysis Category:|  ENVIRONMENTAL
Zion, IL. 60098 Sample Matrix: SO

L!Eb S_T_:’p‘ﬂe C'Ii;m S;r:t‘;"’ R‘[’::Lm Arg;’t':is B‘?‘t;h Analyte Method Result |  GU csu MDA Qualifier le:,r‘::
180402701 | LCS KNOWN 0406118 00:0C | 4/52018 ; 47102078 | 1B-04027 | Neptunium 237 |  EIChoM ACWOBMod | S.53E+00 | 3.43E-01 pClig
180402701 | (CS | SPIKE 04406718 00:00 | 4/5/2018 | 41072048 | 16-04027 | Neptunium 237 |  EIChrol ACWOB Mod | 119E+01 | 9.94E-01 | 1TOE+00 | 14ZE.01 nCilg
180402702 |  MBL BLANK 04/06/1B 00:00 | 4/5/2018  4/CI2018 . 1804027 | Neptumium-237 |  EIChroM ACWOS Mod | -5455.03 | 3.20E-02 | 300802 1.04E.01 U pCifg
16-04027.03 | DUP B105105CJFCO05CY 122117 1840 | 452018 402018 | 18-04027 | Nepluniam-237 | EICHon ACWOS Mod 184601 2.20E-01 2 21E-01 347E-01 U pCilg
18.04027.04 50 B105105CIFCO05CY 12M2/17 18:40 | 452018 & 4/10/2018  18-04027 | Neptunium-237 |  EIChroM ACWOS Mod | -1.028-02 | 120E:01 | 120001 | 251601 U pCilg
180402705 | TRG B105100CJFCO05CY 1202117 2307 | 4/5/2018 | 411012018 - 18-04027 | Nepluniam-237 |  EIChroM AGWOS Mod O.00E+00 | 1.62E.01 162501 351E-01 U pCilg |
18-04027.06 : TRG B105107CIWCO0BCY {ZHBAT 1900 | 4/52018 | 4/10/2078 | 18.04027 | Neptuniam.237 | EIGHroM AGWOE Mod | 164501 | 1436-01 1 14401 | 5ABE-01 U pCllg

CU=Counting Uncertainty; CSU=Combined Standard Uncertainty {1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;0=Duplicate Original;U=Non-detect

‘ EBERLINE ANALYTICAL CORPORATION o
-5 ' 60! SCARBORO ROAD DAK RipGe, TN 37830 865/4L81-0683 Fax B6B/483-4L62]




7ZS-WM-131
Revision 0
Information Use

ﬁ

ZIONSOLUTIONS ..c RECD FEB 15 2018

An EnergySolutions Company
18- 04027 A%
Attachument 1 — EXAMPLE — Cham—of Custody Form
Sample [D Sample Matrix Sample Sample Container Sample Sample Time Analysis Preservative Remarks
Log Type ) Date Type
Vol Umt Type  Qty
FULL
5105 105CIFCO0SCY N/A CONCRETE | CONCRETE | 57.94 cm' ] puck 1 1201217 1840 SUITE NONE 0.07-0.57
98.00g
FULL
Bi0510SCIFCO06CYV N/A CONCRETE CONCRETE | 57.94 cm' puck 1 12/12117 1915 SUITE NONE 007057
106.32¢g
FULL
BI05106CIECO03CY | N/A CONCRETE | CONCRETE | 57.94 | Cw' | puck . | 1 12317 | pioo SUITE NONE 0.0705"
109.0%¢
FULL
B103106CTFCO04CY | N/A CONCRETE | CONCRETE | 37.54 cm’ | pick 1 12/13/17 0025 SUITE NONE 0705
96.29¢
FULL
B105107CWEFCCOSCY | WA CONCRETE | CONCRETE | 57.94 om’ puck 1 12/18417 1825 SUITE NONE 0.07-0.57
115.16g
FULL
BLOS10TCIWCO06CY | DA CONCRETE | CONCRETE | 57.94 Cm' 1 puck 1 12/18/17 1900 SUITE NONE 0.07-0.57
i01.21g
FULL
B10S10GCIFCEO3CY | N/A CONCRETE | CONCRETE | 57.94 Cm' | puck i 121217 7307 SUITE NONE 157207
68.46g
FULL
BOST100CSFCOG5SCY | WA CONCRETE | CONCRETE | 57.94 Cm® | puck i 12712417 2307 SUITE NONE 0.070.57
L 99.88g
Laboratory: Date Submitted To Lab: Ship Container No.: Cooler Temperature: Atroill Nember: <8¢0 /275
N/A 7 : r e
EBERLINE LABS N N/A Qo] QEYS 75 2
Relinquished by Date (mm/dd/yyyy): Time: Received by: Date: {mm/ddfyyyy): Time:
J. ALEX BOHACHEFF ©2/13 /1010 OFed /f’/(/i;@;‘/a.r S2./1%/70i% OR00
Refinquished by: Date [ram/ddfyyyy): Time: Received by: Date’ {mniidd/yyyy): Time:
Bithatd £ Rikes? oo/l aars | 1e:0p | fea i o lo2/m/s | 16100
Relinguished by: Datd (mlﬁ/ddﬂyyw} Time: Received by: Date: (mm/dd/yyyy): Time:
21y 445
Comments
ANALYSIS: FULL SUITE 14 DAY TURN AROUND PO#677116
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y EBERLINE ANALYTICAL CORPORATION
601 SCARBORO ROAD

EBERLINE OAK RIDGE, TENNESSEE 37830
SERVICES PHONE (865) 4810683
Fax (865) 4834671

N

jZ

EBS-OR-43436
March 7, 2018

Alex Bohacheff
Zion Solutions, LL.C
101 Shiloh Blvd
Zion, IL 60099

CASE NARRATIVE
Work Order # 18-02067-OR

SAMPLE RECEIPT

This work order contains eight solid samples received 02/15/2018. Samples were analyzed for Isotopic
Plutonium, Plutonium-241, Neptunium-237, Americium-241/243, Curium-243/244, Strontium-90,
Technetium-99, Tritium, Carbon-14, Promethium-147, Nickel-59/63, Iron-55 and by Gamma

Spectroscopy.

CLIENT ID LAB ID CLIENT ID LABID
B105105CIFC005CV 18-02067-04 B105107CWFC008CV 18-02067-08
B105105CJFC006CV 18-02067-05 B105107CIJWC006CV 18-02067-09
B105106CJFC003CV 18-02067-06 B105100CJFC003CV 18-02067-10
B105106CIFC004CV 18-02067-07 B105100CJFC005CV 18-02067-11
ANALYTICAL METHODS

Isotopic Plutonium and Plutonium-241 were analyzed using Method EML Pu-02 Modified. Neptunium-
237 was analyzed using EIChroM Method ACW08 Modified. Americium and Curium were analyzed
using Method EML Am-01 Modified. Strontium-90 was analyzed using EIChroM Method SRWO0I
Modified. Technetium-99 was analyzed using EIChroM Method TCSO01 Modified. Tritium was
performed using Method LANL ER-210 Modified. Carbon-14 was performed using EPA Method 520.0
Modified. Promethium-147 was performed using Method EML Pm-01 Modified. Nickel-59/63 was
performed using Method ASTM 3500-Ni Modified. Iron-55 was performed using EML Method Fe-01-
01 Modified. Gamma Spectroscopy was performed using EPA Method 901.1 Modified.

Laboratory qualifiers are as follows:
U - Result is less than the MDA.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 1-sigma value.

Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific.
MDA measurements are determined based on factors and conditions including instrument settings, aliquot
size and matrix type.

Page 1 of 6



ANALYTICAL RESULTS CONTINUED

SPECIAL CIRCUMSTANCES

Due to the positive nature of these samples, method detection limits are slightly high for some analytes.

ISOTOPIC PLUTONIUM

Samples were prepared by removing representative aliquots followed by acid digestions and dilutions as
appropriate. Aliquots were taken from dilutions and Plutonium was selectively extracted by ion exchange.
Plutonium was eluted, micro-precipitated and mounted on micro-porous filter media. Sample activities
were then determined by alpha spectroscopy using energy specific regions of interest for Plutonium-2338
and Plutonium-239. Chemical recovery was determined by the use of a Plutonium-242 tracer. Activity of
the Plutonium-242 tracer was determined by alpha spectroscopy using an energy specific region of
Interest.

Samples demonstrated acceptable results for ali Plutonium analyses. Chemical recovery was acceptable
for all sampies. The Plutonium-238 and Plutonium-239/240 method blank demonstrated acceptable
results. Results for the Plutonium-238 duplicate demonstrated a high relative percent difference and
normalized difference. Plutonium-238 duplicate variations are within reason due to the non-positive
nature of this sample. Results for the Plutonium-239/240 duplicate demonstrated a high relative percent
difference: however, normalized difference is within acceptable limits for the analytical technique.
Results for the Plutonium-238 and Plutonium-239 laboratory control sample demonstrated an acceptable
percent recovery.

PLUTONIUM-241

Following sample analysis for Isotopic Plutonium, filter media used was dissolved. Dissolved samples
were placed into scintillation vials, scintillation cocktail was added and Plutonium-241 was determined by
liquid scintillation counting. Analytical tracer recovery was determined by yields from the Isotopic
Plutonium tracer.

Samples demonstrated acceptable results for all Plutonium-241 analyses. Chemical recovery was
acceptable for all samples. The Plutonium-241 method blank demonstrated an acceptable result. Results
for the Plutonium-241 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Plutonium-241
laboratory control sample demonstrated an acceptable percent recovery.

NEPTUNIUM-237

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots were taken from dilutions and dried. Sample residues were dissolved in
dilute acid and Neptunium was selectively separated using ElChroM stabilized selective resins.
Neptunium was eluted, micro-precipitated and mounted on micro-porous filter media. Sample activities
were then determined by alpha spectroscopy using an energy specific region of interest for Neptunium-
237 activity. A Neptunium-239 tracer was used to determine chemical yields by beta proportional
counting.

Page 2 of 6



ANALYTICAL RESULTS CONTINUED

NEPTUNIUM-237 CONTINUED

Samples demonstrated acceptable results for all Neptunium-237 analyses. Chemical recovery was
acceptable for all samples. The Neptunium-237 method blank demonstrated an acceptable result. Results
for the Neptunium-237 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Neptunium-237
laboratory control sample demonstrated an acceptable percent recovery. :

AMERICIUM-241

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots were taken from dilutions and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Americium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Americium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of an Americium-243
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable results for all Americium-241 analyses. Chemical recovery was
acceptable for all samples. The Americium-241 method blank demonstrated an acceptable result. Results
for the Americium-241 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Americium-241
laboratory control sample demonstrated an acceptable percent recovery.

AMERICIUM-243

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots were taken from dilutions and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Americium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Americium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of a Curium-244
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable results for all Americium-243 analyses. Chemical recovery was
acceptable for all samples. The Americium-243 method blank demonstrated an acceptable result. Results
for the Americium-243 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable. limits for the analytical technique. Results for the Americium-243
laboratory control sample demonstrated an acceptable percent recovery.

CURIUM-243/244

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots were taken from dilutions and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Curium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Curium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of an Americium-243
standard and subsequent activity determination by alpha spectroscopy.
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ANALYTICAL RESULTS CONTINUED

CURIUM-243/244 CONTINUED

Samples demonstrated acceptable results for all Curium-243/244 analyses. Chemical recovery was
acceptable for all samples. The Curium-243/244 method blank demonstrated an acceptable result. Results
for the Curium-243/244 duplicate demonstrated an acceptable relative percent difference and normalized
difference. Results for the Curium-244 laboratory control sample demonstrated an acceptable percent
recovery.

STRONTIUM-90

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots were taken from dilutions and Strontium was selectively precipitated
which began the ingrowth time for Yttrium-90. After sufficient ingrowth, an elemental Yttrium carrier
was added and Yttrium-90 was selective precipitated. Yttrium-90 was mounted on filter media. Filters
were weighed pre and post precipitation to determine chemical recovery. Sample activities were
determined by gas flow proportional counting.

Samples demonstrated acceptable results for all Strontium-90 analyses. Chemical recovery was
acceptable for all samples. The Strontium-90 method blank demonstrated an acceptable result. Results for
the Strontium-90 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Strontium-90 laboratory
control sample demonstrated an acceptable percent recovery.

TECHNETIUM-99

Representative aliquots of samples were prepared by oxidative reactions with Nitric acid and Hydrogen
Peroxide. After complete oxidization, Technetium was selectively extracted by the use of EIChroM
stabilized resins. Special cleanup chemistry was conducted for complete removal of interferences
associated with Uranium. Processed resins were then transferred to liquid scintillation vials, scintillation
cocktail was added and samples were counted by beta liquid scintillation.

Samples demonstrated acceptable results for all Technetium-99 analyses. The Technetium-99 method
blank demonstrated an acceptable result. Results for the Technetium-99 duplicate demonstrated an
acceptable relative percent difference and normalized difference. Results for the Technetium-99
laboratory control sample demonstrated an acceptable percent recovery.

TRITIUM

A representative aliquot of each sample was equilibrated with tritium free water. Equilibrates were
transferred into round-bottomed distillation flasks and attached to single stage stills. A portion of each
middle distillation fraction was transferred to a liquid scintillation vial and cocktail was added. Samples
were then counted by beta liquid scintillation.

Samples demonstrated acceptable results for all Tritium analyses. The Tritium method blank
demonstrated an acceptable result. Results for the Tritium duplicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Tritium laboratory control sample demonstrated an acceptable percent recovery.
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ANALYTICAL RESULTS CONTINUED

CARBON-14

A representative aliquot of each sample was placed into a 1-liter reaction vessel. A carbonate solution was
added. Samples were oxidized using Potassium Permanganate. Carbon Dioxide was evolved and Carbon-
14 was captured into Harvey brand, Carb-Sorb cocktail. Carbon-14 beta emissions were then determined
by beta liquid scintillation using an energy selective region.

Samples demonstrated acceptable results for all Carbon-14 analyses. The Carbon-14 method blank
demonstrated an acceptable result. Results for the Carbon-14 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Carbon-14 laboratory control sample demonstrated an acceptable percent
recovery.

PROMETHIUM-147

Samples were prepared by leaching a representative aliquot of each solid sample in HNO;. Leachates
were taken to near dryness. Sample residues were dissolved in deionized water. The pH of each sample
was adjusted with HNOs;. Samples were extracted with scintillation Extractant. Organic phase of each
sample was transferred to scintillation vials. Promethium-147 was determined by liquid scintillation
counting.

Samples demonstrated acceptable results for all Promethium-147 analyses. The Promethium-147 method
blank demonstrated an acceptable result. Results for the Promethium-147 duplicate demonstrated an
acceptable relative percent difference and normalized difference. Results for the Promethium-147
laboratory control sample demonstrated an acceptable percent recovery.

NICKEL-63

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots were taken from dilutions and were placed into appropriately sized
beakers. Stable elemental Nickel carrier was added to each sample prior to digestion. Samples were
digested in concentrated Nitric acid. After digestion, sample pH was adjusted and Nickel-63 was
precipitated selectively with Dimethylglyoxime. Precipitates were selectively separated, redissolved, and
residual acid was effectively neutralized. Sample residuals were placed into scintillation wvials,
scintillation cocktail was added and Nickel-63 activity was determined by beta liquid scintillation.

Samples demonstrated acceptable results for all Nickel-63 analyses. The Nickel-63 method blank
demonstrated an acceptable result. Results for the Nickel-63 duplicate demonstrated a high relative
percent difference and normalized difference. Nickel-63 duplicate variations were caused by the
somewhat heterogeneous sample nature. Results for the Nickel-63 laboratory control sample
demonstrated an acceptable percent recovery.

NICKEL-59

Following Nickel-63 determination by liquid scintillation, sample extractions were then counted by low
energy photon spectroscopy for determination of Nickel-59 activity.
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ANALYTICAL RESULTS CONTINUED

NICKEL-59 CONTINUED

Samples demonstrated acceptable results for all Nickel-59 analyses. The Nickel-59 method blank
demonstrated an acceptable result. Results for the Nickel-59 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Iron-55 laboratory control sample demonstrated an acceptable percent recovery.

IRON-55

Representative aliquots were removed from samples and placed into Petri geometry containers. Samples
were then counted by low-energy photon spectroscopy.

Samples demonstrated acceptable results for all Iron-55 analyses. The Iron-55 method blank
demonstrated an acceptable result. Results for the Iron-55 replicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Iron-55 laboratory control sample demonstrated an acceptable percent recovery.

GAMMA SPECTROSCOPY

Samples for Gamma Spectroscopy analysis were prepared by transferring a known mass/aliquot of each
homogenized sample to a standard geometry container. Samples were counted on a High Purity
Germanium (HPGe) gamma ray detector.

Samples demonstrated acceptable results for all gamma-emitting radionuclides as reported. Some
analyses demonstrated results that are greater than the method detection limit. These results are reported
from the Canberra Gamma Apex “Nuclide MDA Report” and are not positive. These results are qualified
as non-detect (U). The method blank demonstrated acceptable results for all radionuclides as reported.
Results for the Cobalt-60, Cesium-137 and Potassium-40 replicate demonstrated an acceptable relative
percent difference and normalized difference. Results for the Cobalt-60 and Cesium-137 laboratory
control sample demonstrated an acceptable percent recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate af Verified by the following signature.

—
\\\
E\v //> e
M.R. McDougall
Laboratory Manager

Date: 3/7/2018

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit httpi//eberlineanalytical.com/ to provide us with feedback on our services.
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Printed: 3/7/2018 3:20 PM Page 1 of 11

Report To: Work Order Details:
Eberline Analytical J Alex Bohacheff L . spe: 1802067
. . _ Zion Solutions, LLC e Purchase Order: . 677116 _ i
Final Report of Analysis | 101 Shiloh Bivd - Analysis Category.  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
L;)b ; Siypzle Cl;gm S;n;t;; e : ReD(;i;pt An;:t/:;s B?;w Analyte Method . Result cu E csy : MDA Qualifier RJ;::
180206701 ~  LCS : KNOWN 021151180000  2/15/2018 _ 2/22/2018  18-020 ricium-241 EML Am-01 Modified 5656400  1.70E01 pCilg
180206701~ LCS = SPIKE 02151800:00 | 2/15/2018 2222018 . 18-020 ericium-241 EMLAmO1 Modified | 529E+00 - S.O7E-01  1.08E+00 101E-01 pCilg |
inososros el T BiANK T T Gansie 0000 | 211512018 21232018 1802067 Americum241 | EML Am-01Modified | 288E-02 gi1E02 | 9126002 1.93E-01 U pCilg
16.02067-03 . DUP | B105105CJFCO0SCY 12H217 1840 | 2/15/2018 | 2/22/2018 ~ 18.02067  Americium-241 EML Am-01 Modified Ta8E-02 | 531E-02 . 631E-02 . 120E-01 U pCilg
18.02067-04 . DO £105105CFCO0SCV 1214217 1840 | 2/15/2018 | 2/22/2018 . 18-02067 - Americium-241 EML Am-01 Modified @ -2.49E.02 . 4.21E02 | 421602 | 1.48E-01 U pCilg
18.02067.05  TRG | B105105CJFCO0BCY 121217 1945 250018 212212018 18-02067  Americium-241 | EMLAM-01Modfied | 207E-02 612602  613E-02  1.33E-01 U pCifg
18.02067.08 . TRG . B105106CJFCO03CY 12M317 0100 | 2/15/2018 - 2/22/2018  18-02067 | Americium-241 EML Am-01 Modified | -3.53E-04 < 37502 = 375602  1.11E-01 U pCilg
18.02067-07  TRG | B105106CJFCO04CY 12R3170025 | 2152018 212212018  18-02067  Americium-241 EML Am-01 Modified 325607 575602 | 575602 | 1.04E-01 U pCilg
isloz0s7.08 | TRG ¢ B10510TCWFCOOSCV ) 12118117 1825 2152018 | 212212018 18-02067  Americium-241 EML AmO1 Modified | 594E-02 | 182E-01 | 1.82E-01 = 430E-01 U pCilg |
160206708 . TRG . B105107CJWCO0BCY T3HBAT 1900 © 21152018 | 2/22/2018 | 18-02067  Americium-241 EML Am-01 Modified 449E02  187E01 18701  4BIE1 U oCilg
160206710 . TRG ;  B105100CJFCO03CV 1212117 2307 | 2/15/2018 | 2/22/2018 . 18.02067 = Americium-241 EML Am-01 Modified 637602 . 769E-02 | 7.70E-02 | 1.08E-01 U oCilg
18.02067-11 . TRG . B105100CJFCO0SCV 12112117 2307 | 21512018 | 2/22/2018 | 18-02067 ~ Americium-241 EML Am-01 Modified 678602 . 739E-02 | 741E-02 | 8.86E-02 U pCilg
18.02067-01 | LCS | KNOWN 02116118 0000 | 2/15/2018 ; 2/23/2018 . 18-02067  Americium-243 EML Am-01 Modified B7IE€00 | 202601 ? T cilg
18.02067-01 |  LCS SPIKE 02115118 0000 | 2/15/2018 = 2/23/2018  18-02067 = Americium-243 EML Am-01 Modified 728E400 | 1.14E+00 | 157E+00 | 1.62E-01 " pcilg
18-0206702  MBL | BLANK 02115118 00:00 | 2/15/2018 | 2/23/2018 1802067 Americium-243 EML Am-01 Modified 140E01 | 134E01 | 13560t 143801 U pCilg
18.02067-03  DUP B105105CJFCO06CY 121217 1645 | 21152018 | 2/23/2018  18.02067 . Americium-243 EML Am-01 Modified 780E02 | 6.83E02 | 100E01 | 148801 : U pCilg
18-02067-04 . TRG B105105CJFCO05CV 121217 1840 | 2/15/2018 | 2/23/2018 = 18.02067 . Americium-243 EML Am-01 Modified 716E02 . 103E.01 | 103501 | 168E01 | U pCifg
18-02067-05 | DO B105105CJFCO06CY 121217 1915 | 2/15/2018 | 2023/2018 . 18-02067 = Americium-243 EML Am-01 Modified 418E-03 | 584E-02 | 584E02 | 167E-01 U pCilg
18:02067.06 | TRG B105106CJFCOD3CV 1213117 01:00 | 215/2018  2/23/2018 - 16-02067  Americium-243 EML Am-01 Modified 737602 | 7eeE02 | e07E02 | 962802 | U | pCilg
18-02067-07 . TRG B105106CJFCO04CY 12113017 0025 | 21152018 | 21232018 | 18-02067 . Americium-243 EML Am-01 Modified | 167E-01 | 433E-01 | 135E-01 @ 120E-01 | T pcilg
180206708~ TRG B8105107CWFCO08CV 121817 1825 | 201512018 | 2/23/2018 . 18-02067  Americium-243 EML Am-01 Modified 262601 | 401E-01 | 403601 | 597601 . U pCilg
18.02067-08 | TRG B105107CJWCO06CV 1211817 1600 | 2/15/2018 | 2/23/2018  18.02067 | Americium-243 EML Am-01 Modified 3856.01 | 440E.01 | 443E01 | 579E-01 U pCilg
18.02067-10 | TRG . B105100CJFCO03CYV 1212117 2307 1 215/2018 | 2123/2018 | 18.02067 . Americium-243 EML Am-01 Modified 650602 | 782E.02 | 788E-02 | 1.10E-01 U pCilg
18.02087-11 | TRG | B105100CJFCO0SCY 12012117 23:07 | 2/15/2018 | 2/23/2018 | 18-02067 . Americium-243 EML Am-01 Modified 159E-01 | 129E-01 | 1B31E-01 | 143E-01 T pcilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;l.CS=Laboratory Control Sample;MBiL.=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect

E -

& EBERLINE | EBERLINE ANALYTICAL CORPORATION
i
i
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Printed: 3/7/2018 3:20 PM Page 2 of 11
Report To: Work Order Details:
Eberline Analytical . JAlexBohachefft soe:  18-02067
. . ) Zion Solutlons LLC S Purchase Order: . 677116 )
Final Report of Analysis 101 Shiloh Bivd - Analysis Category:  ENVIRONMENTAL
Zion, IL. 60099 Sample Matrix. | SO
Ll;b S:;'upp;e Cl‘lgnt SaDr:tr:e ReDc:ept AnDaaI)t/:xs B?lt;h Anaiyte Method Resuit Cu csu MDA Qualifier RJ;?::
18.02067-01 _ LCS KNOWN 02/15/18 00:00 . 2152018  2/22/2018 Curium-243/244 | EML Am.01 Modified 630E+00  113E-01 pCilg
180206701 LCS SPIKE 02/15/1800:00  2/15/2018 _ 2/22/2018 " Curium-243/244 EML Am-01 Modified 5.67E+00 T10BE+00 . 1.26E+00 _  1.06E-01 pCiflg
18-02067-02 ¢ MBL BLANK T OaHEe 0000 | 21152018 217312018 18.02067 | Curium 243244 |  EMLAm-O1Modfied | 331E-02  QO07E02  S08E-02  187E-01 U pCilg
16.02067-03 . DUP B105105CJFCO05CY 12115117 1640 21152018  2/22/2018 1802067  Curium-243/244 | EMLAM-O1Modfied | -6.24E-03 ~ 370E-02  370E-02  8.78E-02 U pCilg
180206704 DO B105105CJFCO05CY 12112717 1840 | 21512018 2/22/2018 1802067 , Curium-243/244 |  EML Am-O1 Modified 654603  395E02 395602 125601 U pCilg
" 18.02067-05 | TRG B105105CJFCO06CY 12112017 1915 | 211512018 | 21222018 1802067 | Curium-243/244 EML Am.01 Modified | 245E-02 & 613E02 . 6.13E-02  128E-01 U pcig
18.02067-06 . TRG B105106CJFCO03CV Tamaris o1 o0 T Ssm0l8 | 2/22/2018 | 18.02067 | Curum-243/244 |  EML Am-01Modified | -121E-02 . 360E-02 = 369E-02  1.00E-01 U pCilg
18.0206707 | TRG B105106CJFCO04CV 121317 0025 | 21152018 | 212212018 18-02067 | Curum-243/244 | EML Am-01 Modified Ao3E0z 310g02 | 3A1E02 | 97T4E-02 U pCifg
180206708 | TRG |  B105107CWFC00SCY TU2MBMT 1825 | 211512018 | 2/22/2018 ~ 18-02067 | Curium-243/244 il oot modited T aosE0r 2BiE01 | 252601 | 543601 1 U . pCilg |
18.02067-09  TRG B105107CJWCO06CY 1216117 16:00 21152018 22212018  18-02067 ~ Curium-243/244 | EML Am-01 Modified 252602 . 18GE-01 | 189E01 | 484E-01 U pCilg
180206710 . TRG |  B105100CJFCO03CY 121217 2307 | 21512018 | 2222018 | 1602067 | Curium-243/244 |  EML Am-01 Modified 768602 | B6OE02 | BTAEQ2 | 122E-01 U pCilg
180206711 . TRG | B105100CJFCO05CY 124217 23:07 | 2115/2018 © 2022/2018 = 18-02067 | Curium-243/244 EML Am-01 Modified 109E.01 | 9A44E.02 | 923602 | 7.78E-02 oCilg
18:02067-01 | LCS KNOWN 0211518 0000 | 2/15/2018 | 2/19/2018 . 18-02067 .  Carbon-14 EPA 520.0 Modified 135403 | 3.78E+01 pCilg
18.02067:01 . LCS SPIKE 0215118 0000 | 215/2018 | 2119/2018 . 1802067  Carbon-14 EPA 520.0 Modified 1376403 | 1436401 | 1.91E+02 | 575E400 | T peiig
18.02067-02 | MBL BLANK 021518 00:00 | 2/15/2018 | 2/19/2018 | 18-02067 |  Carbon-14 EPA 520.0 Modified 220E.01 | 35E+00 | 335E+00 . 572E400 - U . pCilg
18:02067.03 | DUP B105105CJFCO05CV 12/12/17 18:40 | 215/2018 | 2/19/2018 = 1802067 .  Carbon-14 EPA 520.0 Modified 6.84E+00 | 3.41E+00 | B3.25E+00 = 5.08E+00 | pCilg
18.02067-04 DO B105105CJFCO05CV 12112117 1840 | 2/15/2018  2/19/2018 . 18-02067 = Carbon-14 EPA 520.0 Modified 2306400 | 2956400 | 207E+00 | 4.97E+00 U pCilg
18-02067-05 . TRG B105105CJFCO0SCV 121217 1915 | 215/2018 | 219/2018 | 18-02067 | Carbon-14 EPA 520.0 Modified T57E.01 | 239E+00 | 2.39E+00  4.08E+00 U pCilg
18.0206706 | TRG B105106CJFCO03CV 12317 0100 | 2/15/2018 | 2/19/2018 . 18-02067 Carbon-14 EPA 520.0 Modified 852E-01 | 3256400 | B3.25E+00  5.53E+00 U pCilg
180206707 . TRG B105106CJFCO04CV 12113117 0025 | 21152018 | 2/19/2018  18-02067 Carbon-14 EPA 520.0 Modified 1B0E+00 | 273E+00 | 274E+00 | AB1E+00 U oCilg
18-0206708 . TRG B105107CWFCO08CV 12018/17 1625 | 21512018 | 2/19/2018 | 18-02067 Carbon-14 EPA 520.0 Modified 287E+01 | 118E+01 | 1.24E+01 | 191E+01 pCilg
18.02067-08 | TRG B105107CJWCO06CY 1218117 1800 © 2/15/2018 | 2/19/2018 = 18-02067 Carbon-14 EPA 520.0 Modified 11101 | 132E+01 | 133E+01 . 2.22E+401 u pCilg
18-02067-10 | TRG B105100CJFCO03CY 12112117 2307 | 2/15/2018 | 2/19/2018 | 18-02067 Carbon-14 EPA 520.0 Modified SO0BE.0T | 30BE+00 | 3.08E+00  523E+00 U pCilg
18.02067-11 | TRG B105100CJFCO05CV 12112117 2307 | 2/15/2018 | 2/20/2018 | 1802067 |  Carbon-14 EPA 520.0 Modified S0AEA00 | 242E400 | 244E+00 | 407E<00 | U pCilg

Cu=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minima! Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Originai;U=Non-detect
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Page 3 of 11

Eberline Analytical
Final Report of Analysis

Report To:

Work Order Detalls:

_J Alex Bohacheff
Zion Solutions, LLC

- ....She
_ Purchase Order:

18-02067
677116

101 Shiloh Blvd

Zion, IL. 60099

Analysis Category:

"ENVIRONMENTAL

SO

Sample Matrix:

L"a)b S;’,;"p‘ze Cll‘;“t Sgr:tpe'e R;‘;‘:‘:‘ A“g;‘t’:‘s 8?;;“ Analyte Method Result = CU csu MDA Qualifier T:!(t):
180206701 . LCS KNOWN 025180000 | 2/15/2018  2/19/2018 ron-55 EML Fe-01.01 Modified | 7.74E+03 . 3.25E+02 pCilg
18-02067-01 Lcs SPKE 211512018 2/19/2018 iron-55 EML Fe.01-01 Modified | 6.72E+03 = 7.95E+02 ~ 141E+03 . 3.07E+02 pCilg

“{8.02067-02 . MBL BLANK arsots anamots 1602067 wonss | EMLFe-01.01 Modfied | 132601  237E400  237Es00 | 375E+00 U Tocig
7180206703~ DUP B105105CJFCO05CY 1212117 18:40 21572018 2/19/2018  18-02067 ron-55 EML Fe.01-01 Modified | 2.58E+00 : 6.95E+00  6.96E+00 = 1.10E+01 u pCifg
18-02067-04 DO £105105CJFCO05CV 121217 1840 212018 2/19/2018  18.02067 fron-56 EML Fol01.01 Modified | -9.50E-02 : 666E+00 ~ G.66E+00 | 1.04E+01 U pCilg
| 180206705 : TRG B105105CJFCO0BCY 1211217 1915 | 21152018  2/19/2018 1802067 lron-55 EML Fe.01-01 Modified | 1188401 . 178E+01 . 1.79E+01 & 2.72E+01 U pCilg
18-02067-06 | TRG B105106CJFCO03CY 12113147 0100 | 2M5/2018 . 2/19/2018  18-02067 fron-55 EML Fe.01.01 Modified | O.84E-01 | 3.44E+00 . 3.44E+00 = 7.14E+00 U oCilg
18.02067-07  TRG 12113117 0025 | 2115/2018 . 2/20/2018 . 18-02067 iron-55 EML Fe.01.01 Modified | -1.70E+00 | 152E+01 | 1526401 | 2.32E+01 u pCilg
Ti802067-08 . TRG 12M817 1825 | 215/2018  2/202018  18-02067 lron-565 TEML Fo.01.01 Modified | 278401 | 192E+01 | 103E+01 : 287E01 U " ocig
18:0206709 . TRG B105107CJWC006CV 12AB17 1900 | 2/15/2018 - 2/20/2018 . 18-02067 - Iron-55 EML Fo.01.01 Modified | -8.22E+00 | 3.73E+01 = 373E+01 = 561E+01 U pCilg
18-02067-10 ~ TRG B105100CJFCO03CV 1212117 2307 | 2/15/2018 | 2/20/2018 © 18-02067 | fron-55 EML Fe.01.01 Modified | -5.82E-01 | 2.32E+00 . 232E+00 | 3.55E+00 U pCilg
18-02067-11 . TRG B105100CJFCO0SCV 12112117 23:07 | 215/2018 | 2/20/2018 | 18-02067 ron-55 EML Fo.01.01 Modified | -374E-01 | 3.67E+00 | 357E+00 | 5.63E+00 u U ocing
Lcs KNOWN 02/15/18 00:00 | 211512018 ~ 2/25/2018  18-02067 . Tritum UANL ER210 Modified | 2.25E+02 | 8.10E+00 pCilg
" les seke 02115118 0000 211512018 ~ 2/25/2018 . 18-02067 Tritum LANL ER.210 Modified | 201E+02 | 547E+00  125E+01 . 372E+00 pCifg
18.02067.02 . MBL | BLANK 021518 0000 | 2152018 | 2/25/2018 = 18-02067 Tritium UANL ER.210 Modified | -181E-01 | 240E+00 | 2.10E+00 | 3.63E+00 U pCilg
16-02067.03 | DUP | B105105CJFCO0SCY 124217 1640 | 2/15/2018 | 2/25/2018 | 18-02067 | Tritium UANL ER.210 Modified | 3.34E+00 | 1.85E+01 | 185E+01 . 3.17E+01 U pCilg
18.02067.04 . DO | B105105CJFCO05CV 12112117 16:40 | 212018 = 2/25/2018 - 18-02067 - Tritium UANL ER.210 Modified | 5.07E+00 | 1.88E+01 | 1.88E+01 | 321E+01 U oCilg
18.02067-05 . TRG B105105CJFCO06CY 121217 1815 : 2M5/2018 | 2/25/2018  18-02067 Tritium LANL ER.210 Modified | 2.23E+01 | 195E+01 = 1.96E+01 | 3.26E+01 U pCilg
18.02067-06 | TRG B105106CJFCO03CV 121317 0100 | 2M5/2018 | 21252018  18-02067 | Tritium LANL ER.210 Modified | 368E+01 | 150E+01 | 152E+01 & 241E+01 pCilg
18.02067-07 . TRG £105106CJFCO04CY 12013117 0025 | 21512018 2/25/2018 - 18-02067 . Tritum UANL ER.210 Modified | 2.35E+01 | 2.23E+01 | 223E+01 & 372E+01 U pCilg
18.02067-08 | TRG B105107CWFC008CV 12118117 1825 | 2M5/2018 < 2/25/2018  18-02067 | Tritiurn UANL ER.210 Modified | 773E+00 | 168E+01 | 1.68E+01  294E+01 U pCilg
18.02067-09 | TRG B105107CJWCO06CY 121817 1900 | 215/2018 2252018  18-02067 Tritium LANLER.210 Modified | 9.23E+00 | 206E+01 | 2.06E+01  3.51E+01 U | pcilg
18.02067-10 | TRG B105100CJFCO03CY 121217 2307 | 211512018 | 2/27/2018 | 18-02087 Tritium UANL ER.210 Modified | ATOE+01 | 2.20E+01 = 222E+01 ' 357E+01 oCilg
180206711 | TRG B105100CJFCO05CV 121217 2307 | 21152018 | 2/25/2018 | 18-02067 . Tritium LANL ER.210 Modified | 122E+01 | 1.38E+01 | 1.38E+01 . 2.32E+01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect

EBERLINE

SErvic

=

=1

601 ScARBORO ROAD OAK RIDGE, TN 37830

865/481-0683 FAX 865/483-4L62!




Printed: 3/7/2018 3:20 PM

Page 4 of 11

Report To: Work Order Details:
i . Zion Solutions, LLC B R ) Purchase Order- ; 677116
Final Report of Analysis 101 Shiloh Bivd | Analysis Category: . ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO

Ll;b Sf;;’p‘::e C"';"t saD':t‘:e ReDZet'ept Analysis Balgh Analyte Method Result cu csu MDA Qualifier RJ;::
18-02067-01 _ LCS KNOWN 02/15/18 0000  2/15/2018  219/2018 . 18-02067 _ ron-55 ASTM 3500-Ni Modified | 7.74E+03 © 3.25E+02 pCifg
18-02067-01 ; LCS SPIKE 02/15/1800:00  2HM5/2018  2/19/2018  18-02067 _ Iron-55 ASTM 3500“N1 Modfied | 6726403 - 7.95E+02 . 920E+02  3.07E+02 pCirg
18-02067-02 . MBL BLANK 03118118 0000 2152018 211812018 . 18-02067  Nickeb58 | ASTM 3500-NiModfied | -1.43€+00 T G0ET00 | 1.91E+00 |  2.80E+00 u pCilg
18-02067-03 | DUP B105105CJFCO05CV 1212017 1840 | 2152018 2/19/2018 18-02067 ~  Nickel-59 ASTM 3500-Ni Modified | -1.75E400  5.07E+00  507E+00 = 7.71E+00 U pCilg
18-02067-04 , DO B105105CJFCO05CV 1212717 18:40 27152018 2/19/2018__ 18-02067 Nickel-59 ASTM 3500-Ni Modified | -119E+00 . 5.04E+00  504E+00  7.73E+00 U pCilg
" 18.02067.05 .~ TRG | B105105CJFCO0BCY 12112117 1945 | 2/15/2018 2/19/2018 1802067 = Nickel-59 ASTM 3500-Ni Mo 8735400 138E+01 . 138E+01 & 2.11E+01 U pCilg
18-02067-06 | TRG | B105106CJFCO03CY 12113117 0100 | 215/2018 . 2/19/2018 | 1802067 . Nickel-59 ASTM 3500-Ni Modified | 632E+00  651E+00 _ 653E+00 108E+01 U pCilg
18-02067-07 | " B105106CJFCO04CY 121317 00:25 | 2/15/2018 | 2/20/2018 . 18-02067 = Nickel-59 ASTM 3500-NiModfied | 9.28E+00  1{BE#01  1.18E+01 | 183E+01 U pCilg
18-02067-08 " B105107CWFC008CY IS8T 1895 | 211612018 | 2/20/2018  18-02067 . Nickel-59 ASTM 3500.Ni Modified | -B.80E400 | 153E+01  153E+01 | 228E+01 U pCilg
18-02067-09 | B105107CJWCO06CY 121817 1900 | 2M5/2018 - 2/20/2018  18-02067 ;|  Nickel-59 ASTM 3500-Ni Modified | 151E+01 - 2.97E+01 = 287E+01 & 449E+01 U pCilg
18.02067-10 . £105100CJFCO03CY 12112117 23:07 | 2/15/2018  2/20/2018 . 18-02067 & Nickel-58 ASTM 3500-Ni Modified | B6OE-01  163E+00  163E+00  265£+00 U pCilg
18-02067-11 B105100CJFCO05CV 12112117 2307 | 215/2018 . 2/20/2018 1802067 . Nickel-59 ASTM 3500-Ni Modified | 176E+00  2.49E+00 | 249E+00 : 4.26E+00 U pCilg
18-02067-01 | LCS KNOWN 021618 0000 . 2115/2018 | 2/24/2018 = 18-02067 Nickel-63 ASTM 3500.Ni Modified | 1.52E+03 | 4.57E+01 pCilg
18-02067-01 LCsS SPKE 021518 0000 3182018 | 2124/2018  16-02067 | Nickel63 | ASTM3500-NiModified | 1.55E+03 . 941E+00 . 9.18E+01 | 2.15E+00 pCilg
18.02067-02 ©  MBL BLANK Q21518 0000 | 211512018 _ 2/24/2018 | 18-02067 | Nickel-63 ASTM 3500-Ni Modified | -6.085-01 | 1.23E+00 . 123E+00 @ 2.14E+00 U pCilg
18-02067-03 = DUP B105105CJFCO05CV 12012117 1640 | 215/2018 | 2/24/2018 = 18-02067 Nickel-63 ASTM 3500-NiModified | 251E+01  5.15E+00 | 53GE+00 | 7.91E+00 pCilg

| 16-02067-04 DO B105105CJFCO05CV 1211217 16:40 | 21152018 | 2/25/2018 = 18-02067 Nicker63 | ASTM 3500-Ni Modified | 3.99E+01 | 509E+00 = 561E+00 | 7.33E+00 ocifg
18.02067-05 | TRG B105105CJFCO0BCY 12M217 1615 | 2/15/2018 | 2/24/2018 | 18-02067 . Nickel-63 ASTM 3500.Ni Modfied | B8.45E+01 . 655E+00 | B811E+00 | 852E+00 pCilg
18.02067-06 | TRG B105106CJFCO03CV 1213170100 | 2/15/2018 | 2/24/2018 | 18-02067 = Nickel63 ASTM 3500.Ni Modified | 6.88E+02 | 132E+01 | A425E+01 | B8.42E+00 pCilg
18.02067-07 . TRG B105106CJFCO04CV 121317 00:25 | 2/15/2018 | 2/24/2018  18-02067 .  Nickel-63 "ASTM 3500.Ni Modified | 7.58E+02 | 136E+01  466E+01  8.19E+00 pCilg
18:02067-08 | TRG B105107CWECO08CV 12116117 1825 | 2/15/2018 . 2/25/2018 | 18-02067 Nickel-63 ASTM 3500-Ni Modified | 3.44E+02 . O.33E+00 & 207E+01 = 7.99E+00 pCilg
18.02067.08 | TRG B105107CJWC006CY 1211817 1600 | 2/15/2018 | 2/24/2018 | 18-02067 |  Nickel-63 ASTM 3500-Ni Modified | 276E+03 | 2.43E+01 | 164E+02 - 7.91E+00 pCilg
18:02067-10 | TRG B105100CJFCO03CY 12M217 2507 | 2/15/2018 | 2/25/2018  18-02067  Nickel63 ASTM 3500.Ni Modified |  1.80E+01 | 5356400 | 545E+00 | B.50E+00 pCifg
18.02067-11 | TRG B105100CJFCO05CV 12112/17 23:07 | 2/15/2018 | 2/25/2018 | 18-02067 |  Nickel-63 ASTM 3500-Ni Modified | 138E+02  7.46E+00 . 1.10E+01 | 8.53E+00 pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank; DUP=Duplicate; TRG=Normal Sample;DO=

SERVE
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Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eber“ne Analytical J Alex Bohacheff ) SDG: 18- 02067
. i ~ Zion Solutlons LLC ) - Purchase Order: 677116 o
Final Report of Analysis 101 Shiloh Bivd " Analysis Category:  ENVIRONMENTAL _
Z|on IL 60099 Sample Matrix: SO
. . . H

Ll;b S;;"ppe‘e C'I‘gm s;’:t‘:e \ ReDc;;pt A"g;‘t’:’s B‘;’gh Analyte Method | Result | CU csu MDA Qualifier ler“’i‘t’:
18-02067-01 LGS KNOWN 02M5/1800:00 | 27152018 2/20/2018 _ 18-02067  Neptunum-237 | EIChroM ACWOBMod | S.62E+00 . 343E-01 oCilg
18-02067-01 Lcs SPIKE 02/15/1800:00 * 2115/2018  2120/2018 . 18-0206 7 Neptunium-237 EIChOMACWOBMod | 102E+01 - 8. 21E01 . 143E+00  931E-02 pCilg
18.02067.02 | MBL . BLANK 02115118 0000 | 21152018  2/20/2018  18.02067 ' Neptumum-237 | EIChroM ACWO8 SMod | AB5E03 . 204E02  294E02 . 8.02E-02 U oCilg
18-02067-03 . DUP B105105CJFCO05CV ST w2018 . 212012018 18.02067 . Neptumum-237 | EIChroM ACWOS Mod | -106€-02 = 452E-02 = 452E02 | 126E-01 U pCilg
18-02067-04 Do B105105CJFCO05CY 12712117 1640 21512018 212012018 1802067  Neptunium-237 | EIChoM ACWOBMod  127E-01  848E-02  861E-02  6.00E-02 pCilg
18.02067-05  TRG B105105CJFCO06CY orian s aieots | 22012018 18.02067 | Neptunium237 | EIChoM ACWOBMod | -3.08E.03 | 360E-02  B60E-02  7.56E-02 U pCilg
18:0206706 . TRG B105106CJFCO03CY AT 0100 211512018 . 21202018 ; 18-02067 . Neptunium-237 | EIChroM ACWOSMod | 251E-03 = 3.50E02 : 350E-02  1.00E-01 U pCilg
18.02067-07 | TRG 05108CJFCO04CY a7 0095 BMEI2018 | 212012018 . 18.02067 | Neptunum-237 | EIChroM ACWOS Mod | -332E-02 | 3.25E-02  3.27E-02 . 1.14E-01 U pCilg
180206708 . TRG 05107CWFCO08CV i2M8MT 1825 | 2/15/2018  2/20/2018 1802067 Neptunium-237 | EIChoM ACWO8 Mod | -1.17E-01  187E-01 188E:01 | 5.90E-01 U pCilg
18-02067-08 . TRG B105107CJWCO06CY 12716117 1900 | 2752018 21202018 18-02067  Neptunium-237 | EIChroM ACWOBMod | 447E-02 . 205E-01 - 205E-01  479E-01 U pCilg
18.02067-10 = TRG B105100CJFCO03CV ST 507 | 9512018 | 2/20/2018 | 18.02067 |  Neptumum-237 | EIChroM ACWOB Mod | 413E-02 | 591E-02 . 593E-02 : 9.68E-02 U pCilg
18:02067-11 = TRG B105100CJFCO05CV 5317 2307 | 2152018 | 2/20/2016 . 18.02067 | Neptunium-237 | EIChroM ACWOS Mod 2.11E-01 103601 106E01 | 6.05E-02 pCilg
18-02067-01 LGS KNOWN 02115118 00:00 | 21152018 2/24/2018 1802067 | Promethium-147 |  EML Pm-01 Modified 453E+01 | 122E+00 pCilg
18:02067-01 ¢ LCS SPIKE 09118 00:00 | ZHEZ0M8 | 212412018 18-02067 | Promethium-147 |  EML Pm-01 Modified 2566401 | 1B4E+00 | 7.03E+00 . 155E+00 pCifg
18.02067-02 . MBL BLANK 0215/18 00:00 | 21152018 2/24/2018 1802067 _Promethium-147 |  EML Pm-01 Modified 506E.01 = 905601 . OO0BE-01 . 1.53E+00 U pCilg
18.02067-03 . DUP B105105CJFCO05CY 12112117 1840 | 218/2018 | 2/24/2018  18-02067 | Promethium147 |  EML Pm-01 Modified B70E.01 | B98E-01 . O.08E-01 & 151E+00 U pCilg
18.02067-04 = DO B105105CJFCO05CY 12112117 1840 § 1512018 | 2/24/2018 . 1802067 | Promethium-147 |  EML Pm-01 Modified 820E.01 | O40E:01 . 94BE-01 1.53E+00 U pCilg
18.02067-05 | TRG B105105CJFCO06CY 1212017 1915 | 2/15/2018  2/24/2018 = 18-02067 = Promethium-147 | EML Pm-01 Modified 042E.01 | 8BOE-01 1| BOIE01  1.47E+00 U pCilg
18-02067-06 . TRG B105106C JFCO03CV 12/13/17 0100 | 2115/2018 | 2/24/2018 . 18-02067 _ Promethium-147 | EML Pm-01 Modified 1036400 . ©36E.01 | O49E01 | 1.56E+00 U pCilg
18-02067.07  TRG B105106CJFCO04CY 121317 0025 | 2115/2018 | 2/24/2018 | 18.02067 | Promethium-147 | EML Pm-01 Modified 322E+00 | 928E-01 | 1.05E+00  1.47E+00 pCifg
18.02067-08 | TRG B105107CWFC008CY 12118117 18:25 | 2115/2018 | 2/24/2018 | 18-02067 = Promethium-147 |  EML Pm-01 Modified 7036401 | 406E+00 | 5.98E+00 | 5.91E+00 pCilg
18-02067-09 . TRG B105107CJWCO06CY 1218117 1900 | 21152018 | 21242018 | 18.02067 | Promethium-147 |  EML Pm-01 Modified 124E+00 © 352E+00 | 353E+00 | 5.98E+00 U pCilg
18-02067-10 | TRG B105100CJFCO03CY 1212017 2307 | 21512018 | 21242018 . 18.02067 | Promethium-147 |  EML Pm-01 Modified 5ATEO1 | B72E-01 | 76E-01 | 1.47E+00 U pCilg
18.02067-11 | TRG B105100CJFCO05CV 1212117 2307 | 2115/2018 | 2/24/2018 | 18.02067 | Promethium-147 | EML Pm-01 Modified B61E-01 | 955601 | OB4E-01 | 160E+00 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1-sigma);MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. . Zlon Solutlons LLC - 1 Pgrchase Order 677116
Final Report of Analysis 101 Shiloh Bivd | Analysis Category:  ENVIRONMENTAL )
Zlon IL 60099 Sample Matrix: BE:le)

L,Eb S;;“p‘ze C'l';“‘ SE’;‘:’;‘? RED';";':t A";?t’:‘s Ba"gh Analyte Method Result cu csu MDA | Qualifier RJ{Z‘::
18-0206701 . LCS KNOWN 02/15/18 00:00 © 2/15/2018 | 2/22/2018 . 1802067  Plutonium-238 EML Pu-02 Modified 5276400 . 1.1E01 pCilg
18.02067-01  LCS SPIKE 02/15/18 0000 218/2018 & 2/22/2018 . 18-02067 .  Plutonium-238 EML Pu-02 Modified 420E+00  T53E01  8S4E0T  BOTEQ2 pCilg

“18-02067.02 . MBL . BLANK " OpHENE 0000 2152016 3122/2018 1802067 . Plutonium 238 |  EMLPu02 Modiied | -358E-02  423E-02 425602 155E-01 U “oCig
1802067.03  DUP B105105CJFCO05CY 1211217 1640 | 21512016 2/22/2018 | 18-02067  Plutonum238 |  EML Pu-02 Modified {OIE01 . B36E-02 | 6A3E02 | 2.49E-01 U pCilg
18.02067.04 DO B105105CJFCO05CV 1212117 1840 211512018 2/22/2018  18-02067  Plutonium-238 EML Pu-02 Modified 550E02  559E02  B30E-02 U pCilg
18-02067-05  TRG B8105105CJFCO0GCY T ianang 1015 2162018 | 21222018 | 18-02067 | Plutorium-238 |  EML Pu-02 Modified “3836-02 383E-02 | 1.21E-01 u oCilg
18:02067-06 . TRG B105106CJFCO03CV 121317 0100 | 2/15/2018 . 2/22/2018  18-02067 - Plutonium-238 EML Pu-02 Modified 968E-02 = 971E02 | 1.34E-01 U pCilg
1802067-07  TRG B105106CJFCO04CY 1211317 0025 | 2152018 | 2/22/2018 1802067 - Plutonium-238 EML Pu-02 Modified 121E-02 50502 505602 130E-01 U pCilg

Tig.02067-08  TRG £105107CWFCO08CY i 121817 1625 | 2152018 | 212272018 | 1802067 ¢ Plutonium-238 EML Pu-02 Modified emseds | i7ag0r | 47sE-01 | ss%E01. U pCig
18:02067.08  TRG B105107CJWCO06CY 191187 1900 | 211512018  2/22/2018 = 18-02067 . Plutonium-238 EML Pu-02 Modffied O.00E+00 | 234E-01 | 2.34E-01 | 507E-01 U oCilg
18:02067-10 . TRG B105100C JFCO03CV 121217 2307 | 211512018 2/22/2018  18-02067 EML Pu-02 Modified 208E.02 | 5.44E-02 | 544E02 | 1.46E-01 U pCilg
18.02067-11 . TRG B105100CJFCO05CV 12142147 2307 | 211572018 | 2/22/2018  18-02067 - EML Pu-02 Modified A46E04 | 471E-02 . 471E02 | 1.40E-01 u ‘pCifg
18.02067-01 | LCS KNOWN GoM5/18 0000 | 2MB/2018 | /2212018 | 18-02067 ; Plutonium-239/240 |  EML Pu-02 Modified 7116400 | 2.28E-01 pCilg
180206701 | LCS SPIKE T N8 00:00 | 21512018 | 2/22/2018 | 1802067  Plutonium-239/240 |  EML Pu-02 Modified 736E+00 | 148E+00 | 137E+00 . 7.05E-02 " oCilg
18.02067-02 . MBL BLANK 02115118 00:00 | 215/2018  2/22/2018 _ 18-02067 _ Plutonium-239/240 |  EML Pu-02 Modfied T11E-02 | 510E-02 : 510E-02 | 1.19E-01 U oCifg
18.02067-03  DUP B105105CJFCO05CV T5M217 1640 | 2/15/2018 | 2/22/2018 1802067 Plutonium-239/240 |  EML Pu-02 Modified 500E02 | 526E-02 52802 | 181E-O1 U pCilg
16-02067-04 = DO B105105CJFCO0SCV 1312117 1840+ 2115/2018 | 212272018 | 18-02067 | Plutonium-236/240 | EML Pu-02 Modified 16502 | 396E.02 . 396E02 | 8.29E-02 u pCilg
1802067-05 . TRG B105105CJFCO0BCY 121217 1915 | 215/2018 | 2/22/2018 | 18-02067 | Plutonium-239/240 |  EML Pu-02 Modified 827603 | B5ASE-02 | 5.18E-02 | 1.25E-01 U pCilg
18.02067-06 . TRG B105106CJFCO03CY 1513117 0100 | 2M5/2018 | 2/22/2018 | 18-02067 & Plutonium-239/240 |  EML Pu-02 Modified 236E-02 | 588E.02 | 588E-02 | 1.67E-01 U pCilg
18.0206707 . TRG B105106CJFCO04CY 37 0025 21512018 | 2/22/2018 | 18-02067 | Plutonium-239/240 |  EML Pu-02 Modified 1216.02 | 504E-02 | 5.04E:02 | 129E-01 U pCilg
16.02067.08 | TRG B105107CWFC008CV 121817 1825 | 2115/2018  2/22/2018 1802067  Plutonium-239/240 |  EML Pu-02 Modified 323E01 | S56E-01 | B358E-01 | 4.84E-01 U pCilg
16.02067-09 | TRG B105107CJWCO06CY 2118117 1900 | 21572018 | 2/22/2018 | 16-02067  Plutonium-239/240 |  EML Pu-02 Modified A30E02 | 173801 | 173E01 | 4A43E-01 U pCilg
180206710 . TRG B105100CJFCO03CY 12M217 2307 | 211512018 | 2/22/2018 | 18-02067 _Plutonium-239/240 |  EML Pu-02 Modified 125E.02 | 499E02 | 500E02 ; 1.28E-01 U pCilg
180206711 | TRG B105100CJFCO05CV 19137 9307 | 211512018 | 2/22/2018 | 18-02067 | Plutonium-239/240 | EML Pu-02 Modified IB5E.02 | 493E-02 | AQ4E-02 | 1.63E-01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standa
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rd Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. . Zion Solutions, LLC Purchase Order: 6771 16
Final Report of Analysis 101 Shiloh Bivd - Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
Ll‘;b S;;“p‘ze ‘ Cll’g”t S""D“;t‘:e Rgii;pt A"g;‘t':’s Ba‘gh Analyte Method Result cu csu MDA Qualifier 'ﬁr“’!‘t’:

18.02067-01 . LCS KNOWN 0215180000 | 2/15/2018 2/24/2018  18-02067 .  Plutonium-241 EML Pu-02 Modified 273E+02 | 1.25E+01 pCilg

180206701 LCS SPIKE 0211518 00:00 211512018 2/2412018 1802067 Plutonium-241 EML Pu-02 Modified 2056402 | 7.26E+00  181E+01  7.05E+00 pCifg
[ 18-02067.02 | MBL | BLANK 0215118 00:00 | 2115/2018 22412018 1802067 Plutonium-241 ML Pu02 Moditied | -2.34E-01 | 3.52E+00 | 362E+00 | 6.04E+00 U " pCilg
18.02067-03  DUP B105105CJFCO05CV 1242117 1840 ¢ 2/15/2018 ~ 2/24/2018 1802067 = Plutonium-241 EML Pu-02 Modified 320601 | 486E+00 . 4.86E+00  B31E+00 U oCilg

18-02067-04 DO B105105CJFCO05CV 1212117 18:40 | 21152018 - 2/24/2018 _ 18-02067 _ Plutonium-241 EML Pu-02 Modified 169EF00  5OBE+00  SO7E+00 . B73E+00 u pCilg
" 18-0206705 . TRG B105105CJFCO06CY oo 1os ae0t8  oai01s 1802067 | Pluonium-241 |  EMLPu-02Modfied | 241E+00  4.10E+00  410E+00  6.92F+00 u pCilg

18-02067-06 | TRG B105106CJFCO03CY {2M3M7 0100 | 2/15/2018 = 2/24/2018  18-02067 |  Plutonium-241 EML Pu-02 Modified 493E+00 | 521E+00 | 5225400 | 9.09E+00 U pCilg

180206707 . TRG B105106CJFCO04CY 123170025 2/15/2018  2/24/2018 1802067 Plutonium-241 EML Pu-02 Modified 150E+00 | 570E+00  5.J0E+00  9.70E+00 U i

18.02067-08 . TRG B105107CWFCO08CY 28T 1825 | 2I15/2018 | 2/24/2018 & 18-02067 ' Plutonium-241 EML Pu.02 Modified | 2238401 | 194E+01 | 194E+01 | 339E+01 U

18-02067-09 | TRG B105107CJWCO006CV 12H8I17 19:00 | 211512018 | 2/24/2018 . 18-02067 Plutonium-241 EML Pu-02 Modified T43E+01 | 208E+01 | 2.08E+01 . 3.50E+D1 U

18.02067-10 | TRG B105100CJFCO03CV 1211217 2307 | 211512018 212412018 Plutonium-241 EML Pu-02 Modified 1226400 | B.11E+00 | 6.11E+00  1.05E+01 U
180206711 . TRG 8105100CJFCO05CY T 2M21T 2307 | 21152018 | 22412018 Plutonium-241 EML Pu.02 Modfied | -2.06E+00 | 5.13E+00 | S14E+00 | 886E*00 U

18.02067-01 | LCS KNOWN GoiBIE 0000 | 2152018 | 2/26/2018 . 1802067 | Strontum-90 | EIChroM SRWO1 Modified | 5.05E+01 °  2.83E-01 ; T pcifg

180206701 | LCS | SPIKE 03115160000 | 211517018 | 212672018 | 18-02067 | Strontium-90 | EIChroM SRWO1 Modified | 4.13E+01  174E+00  588E+00 775601 T pcifg

18.02067.02 . MBL | BLANK 0215118 0000 | 215201 | 2/26/12018 1802067 | StrontiumS0 | EIChroM SRWO1 Modiied | 1.04E01  479E-01  480E01 ~ 844801 . U pCig

16-02067-03 | DUP | B105105CJFCO05CY 12712717 1640 | 211512018 | 2/26/2018 1802067« Strontum-90 | EIChroM SRWO1 Modified | 44301 407E01  411E-01  673E:01 U pCilg
(180206704 | DO . B105105CJFCO0SCV 191217 1840 | 2152018 | 2/26/2018 | 1802067 | Strontum90 | EIChroM SRWO1 Modified | 0.00E+00 | 4.23£-01 . 423801 | 7.58E-01 U pCilg

18.02067-05 | TRG B105105C JFCO06CY oo 161 oHeR018 | 21062018 | 18.02067 | Strontum-90 | EIChroM SRWO1 Modified | 4.72E-01 | 440E-01 | 445E-01  7.30E-01 U pCilg

16.02067-06 | TRG B105106CJFCO03CV T9R317 0100 | 2/15/2018 | 2/26/2018  18.02067 | Strontum-90 | EIChroM SRWO1Modfied | 164E-01 | 352E-01 | 353E01  6.13E-01 U pCilg

18:02067-07 | TRG B105106CJFCO04CY TET 0058 B1I2018 | 212602018 . 1802067 | Strontium-90 | EIChroM SRWO1 Modified | 542E-01 | 428E-01  435£-01 . 6.98E-01 U pCilg

18.02067-08 . TRG B105107CWFCO08CV 1218117 1625 | 2/15/2018  2126/2018  16.02067 | Strontum0 | EIChroM SRWO1 Modified | 267E+00 | 171E+00 1756400 | 274E+00 U pCilg

18.02067-09 | TRG B105107CJWCO06CY o e e S52018 | 2/26/2018 | 18.02067 | Strontum-90 | EIChroM SRWO1 Modified | -1.34E-01 | 154E+00 | 154E+00 | 2.80E+00 U pCilg

18.02067-10 | TRG B105100CJFCO03CY 10112117 2307 | 2/5/2018 212612018 1802067 Stontum-90 | EIChroM SRWO1 Modified | 405E-01 | 440E01  444E-01  73BE01 U pCilg

18.02067-11 | TRG B105100CJFCO05CV TPoT 23T T 515/018 | 212612018 | 18-02087 | Strontum-90 | EIChroM SRWO1 Modified | 8.69E-01 | 459E-01 | 474E-01 | 7T.47E-01 T pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. . Zion Solutions, LLC_ e e e ,W,W,,,E‘{’Ehase Order: 6771 16
Final Report of Analysis |  1ot1shiohBvd | “Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
"]Eb ; Sf‘(;“p‘:e ‘v C'I';"t SaD‘:t‘:e : Rg‘;‘i;"t A"gz’:'s B":f;h Analyte Method Result cu CSU MDA - Qualifier le:if:
180206701 . LCS . KNOWN 02751180000 21512016 21222018 18-02067 _ Technetum-99 | EICHroM TCSO1 Modified | 101E+03  222E+01 , .~ pCilg
16.02067-01 . LCS . SPIKE 02/15/1800:00 - 2152018 _ 2/22/2018 18-02067  Technetium-99 | EIChroM TCSOT Modified | 1.04E+03 | 589E+00  1.04E+02  1.39E+00 T
180006702 MBL | BLANK 0280000 | 2/15/2018 | 2/22/2018  18-02067  Technetium-99 EiChioM TCSO1 Modified | -250E.01 | 8A3E.01 | BAE-01  140E+00 U pCig
18.02067-03 . DUP B105105CIFCO05CY 121217 18:40 | 2/15/2018 - 22212018 18-02067  Technetum-99 | EIChroM TCSO1 Modiied | G95E-01  678E-01  68SE01  113E+00 U pCilg
180206704 DO B105105CJFCO05CV 12112117 1840 215/2018  2/22/2018  18-02067  Technetum-99 | EIChroM TCSO1 Modified E01  692E01  699E0T  115E+00 U oCilg
Ti8.02067-05 . TRG . Bi05105CJFCOOSCY 1911517 1o SHER018 | 212200018 1802067  Technetum-99 | EIChroM TCSO1 Modified = 2.86E-0 5106-01 . 6A1E.01 | 8.62E-01 U pCifg
18.02067-06 . TRG B105106CJFCO03CY 121317 0100 | 215/2018 | 2/22/2018  18-02067  Technetium-99 | EIChroM TCSO1 Modified - 847E-01  628E-01 . 634E01  1.05E+00 u pCilg
180206707  TRG | B105106CJFC004CY 21317 0025 | 215/2018 | 202272018  18-02067  Technetum-99 | EIChroM TCSO1 Modified | 1.18E+00  717E01 72601 119E+00 U pCilg
18.02067.08 . TRG | B105107CWFCO0BCY 127817 18.25 | 21512018 21222018 18-02067  Technetum-99 | EiChroM TCSO1 Modified | 4026400 - 253E+00 . 257E+00 . 4.19E+00 U " pCilg
18.02067-09 . TRG | B105107CJWCO0BCY TSHBHT 1600 | 22018 | 2/22/2018 | 18-02067 | Technetum.99 | EIChroM TCSO1Modified | 6.15E+D0 . 224E+00  233E+00 363E+00 T e
16-02067-10 | TRG | B105100CJFCO03CV ST T SHeIm0N8 | 212212018 | 18.02067 | Technetium-99 | EIChroM TCSOt Modified | 9.09E-01 & 4B9E-01 . 478E-01 . T.TIE-01 T pcing
180206711 . TRG . B105100CJFCODSCY 11317 9307 | 9152018 | 22212018 | 18-02067 | Technetum99 | EIChroM TCSO1 Modified | 6.20E-01  447E-01 & 451E01 Taeor 0T Tpcug
18-02067-01 | LCS KNOWN 021518 00:00 | 2/15/2018 © 2/16/2018 . 18-02067 | Cobait-60 EPA 901.1 Modified 271E+02 | 1.06E+01 ; T ocilg
18-02067-01 | LCS KNOWN GoM88 0000 | 2M5/2018 | 2/16/2018 . 18.02067 |  Cesium-137 EPA 901.1 Modified 169E+02 | 6.75E+00 | ﬁ 7 peifg
180206701 . LCS SPIKE 0211518 0000 | 2/15/2018 = 2116/2018  18.02067 .  Cobalt-60 EPA 9011 Modified 279E+02 | 1726401 = 224E<01 | 202E+00 T pcifg
180206701 LCS | SPIKE T 0215118 0000 | 2116/2018 < 2/16/2018  18-02067 = Cesium-137 EPASOT1Modfied | 1.67E+02  30VE+01  324E+01 | 265400 T pcig
18-02067-02 | MBL BLANK 02115118 0000 2/16/2018 211612018 . 18-02067 |  Silver-108m EPA 9011 Modified 767E-08 | 410E02 | 410E02 = 497E-02 U pCilg
1810206702 . MBL . BLANK 02115118 00:-00 | 2115/2018 | 2116/2018 ~ 18-02067 |  Cobalt-60 EPA 9011 Modified 150602 | B50E-02 | 350E02 = 6.74E-02 U pCilg
18.02067-02 | MBL | BLANK 02115118 0000 | 2/15/2018 | 2/16/2018 . 18-02067 . Cesium-134 EPA Q011 Modified | 214E-02 | 343E-02 | 344E-02 | 6.0BE-02 u pCilg
18.02067-02 . MBL | BLANK 0211518 00:00 | 2/15/2018  2116/2018 . 18-02067 |  Cesium-137 EPA 9011 Modified 284E02 | A48E02 | 448E-02 | 7.63E-02 U pCilg
160206702 | MBL . BLANK 021518 00:00 | 2/15/2018 | 2/16/2018 . 18.02067 ; Europium-152 EPA 901.1 Modified 704602 | 108E01 | 1088-01 . 107E-01 U pCilg
18.02067-02 | MBL BLANK 02/15/18 00:00 | 2/15/2018 © 2/16/2018 . 18-02067 .  Europium-154 EPA 9011 Modified 501602 | 673802 | 673E02  537E-02 U pCilg
180206702 . MBL BLANK 0211518 0000 | 2/15/2018 | 2/16/2018 = 18-02067 = Europium-155 EPA 901.1 Modified 333E.02 | 5.05E-02 | 505E02  6.82E-02 U pCilg
18.02067.02 | MBL | BLANK 021518 0000 | 211572018 | 2/16/2018 ~ 18-02067 |  Potassium-40 EPA 901.1 Modified I ME-02 | 477E01 . 477E0T | 7.69E-01 U pCilg
16.02067-02 | MBL BLANK 021518 0000 | 2/15/2018 | 2/16/2018  18-02067  Molybdenum-93 EPA 901.1 Madified 373E03 | 374E-02 | 374602 . 511E-02 U pCilg
18-0206702  MBL BLANK 02/15/18 0000 | 2/15/2018 | 2/16/2018 = 18-02067 Niobium-94 EPA 901.1 Modified 324E02 | 358602 358E-02  6.85E-02 U pCilg
18.02067-02 ¢ MBL BLANK 02115118 0000 | 215/2018 | 216/2018  18.02067 i  Antimony-125 EPA 901.1 Modified 174E-02 | 852602 | 852E02 . 137E-01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1 -sigma);MDA=Minimal Detected Activity;LCS=Laboratory Controi Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Analytical J Alex Bohacheﬁ ’’’’’’ SDGZ‘," ) 18 02067 §
i . Zl Solutlons LLC - Purchase Order: 677116 I
Final Report of Analysis | 101 Shiloh Bivd " Analysis Category.  ENVIRONMENTAL -
Zlon IL 60099 Sample Matrix: SO

Ll;b S?;‘p‘::e C'l'g”t S;’:t‘:e ReDZ’:;pt A";;‘t’j‘s Bfrt;h ‘ Analyte Method Resutt cu csu MDA | Qualifier RJ;‘::
18.0206703  DUP 5105105CJFCO05CY 12/12/17 1840 27152018 2016/2018  18-02067 Silver-108m EPA 9011 Modified | -683E02 | 227601  227E-01  3.35E-01 U pCilg
18-02067.03  DUP B105105CJFCO05CV 12/12117 18:40 162018~ 18-02067  Cobalt-60 EPASOT1 Modfied  230E+00  319E-01  341E01  387E01 Tocitg
180206703 = DUP B105105CJFCO05CY 1212117 18:40 21612018~ 1802067 | Cesium-134 EPAGO: 1 Modified | 2456.01 | BATE-01 | 8ATE01  380E01 U ‘oCilg
18-02067-03 ~  DUP B105105CJFCO05CV 12012017 1840 ; 2152018 2/16/2018  18-02067  Cesium-137 EPA 901.1 Modified 116E403  181E+02 & 181E+02  3.33E+00
18:02067-03 | DUP B105105CJFCO05CV 1212171840 215/2018  2/16/2018 1802067 Europium-152 'EPA901.1 Modiied 01 548E+00  548E+00  1.79E+00 U

“16.02067.03  DUP  B10S105CJFCO0SCV " ionan7 1840 | 2152016 21612018 18.02087  Europium-154 |  EPA9O11Modified | -1. TE01 | 440E01  440E01 . 5.76E-01 U

18.02067-03 . DUP B105105CJFCO05CV 12112117 16:40 . 2/15/2018 | 2/16/2018 . 1802067  Europium-155 EPA 901.1 Modified 7BTE01 | 134E<00  134E+00 | 2.14E+00 U
16-02067.03 | DUP | B105105CJFCO0SCY 121217 18:40 2152018 2/16/2016 _ 18-02067  _ Potassium-40 EPA 901.1 Modified 60E+00  225E+00  228E+00  2.59E+00
18.02067-03 . DUP . B105105CJFCO05CY 191217 1840 | 211572018 | 2/16/2018  18.02067 - “Molybdenum-ea EPAGOT Modfied | 330E-02 | 223E-01 | 223E-01 . 2.28E-01 U
18-02067-03 . DUP B105105CJFCO05CY 1211217 1840 | 2/15/2018 - 2/16/2018  18-02067 :  Niobium-94 EPA 901.1 Modified 789602 238E-01 | 238E01 . 3.46E-01 U
18-02067.03  DUP B105105CJFCO05CV 12M217 1640 2152018 2/16/2018 ~_ 18-02067 - Anfmony-125 |  EPAS01.1 Modified A28E+00 . BOGE+00 © 509E+00 | 6.23E+00 U
18.02067-04 = DO B105105CJFCO05CY 12012117 18440 27152018 2/16/2018 - 1802067 | Silver-108m EPA 901.1 Modified 098E.02 | 246E.01  216E01 | 308801 U pCig
18-02067-04 DO B105105CJFCO05CY 121277 18:40 | 2152018 2/16/2018 _18-02067 Cobalt-60 E£PA 901.1 Modified 2ASE400 | BA1E01 . 336E-01 | 277E-01 | T ecig
18:02067-04 . DO B105105CJFCO05CV 1212117 1840 | 2/15/2018 | 2/16/2018  18-02067 |  Cesium-134 "EPA901.1 Modified B11E01 | 743601 | 744E-01 | 372601 . U . pCig
16.02067-04 . DO B105105CJFCO05CV 121217 1840 | 21512018 | 2/16/2018 | 18-02067 |  Cesium-137 EPA 901.1 Modified T15E+03 | 181E+02  190E+02  358E+00 | pCilg
18-02067-04 . DO B105105CJFCO05CY 12112117 1840 | 21512018 | 2/16/2018  18-02067 . Europium-152 EPA 901.1 Modified 320E+00 | 546E+00 | 546E+00 . 1.60E+00 U pCilg
18.02067.04 | DO B105105CJFCO05CY 12M2117 1840 | 2152018 | 2/16/2018 ~ 18-02067 = Europium-154 EPA 9011 Modified HosE01 T aa2e01 | 442601 | 632601 u | pcig
180206704 | DO B8105105CJFCO05CY 12112117 18:40 | 2152018 2/16/2018  18-02067 . _Europium-155 EPA 901.1 Modified {66E01 | 133E+00 | 133E400 | 2.10E+00 U pcilg
18.02067-04 | DO B105105CJFCO05CV 12012117 18:40 | 215/2018 _ 2/16/2018 - 18-02067 Potassium-40 EPA 901.1 Modified 6.75E+00 | 213E+00 | 216E+00 | 157E+00 T aciig
18.02067-04 | DO B105105CJFCO05CY 1519017 1640 | 2152018 | 2/16/2018 | 18-02067  Molybdenum-93 EPA 901.1 Modified 397602 | 228E-01  228E01  2.16E-01 U peig
18.02067-04 : DO B105105CJFCO05CY 1212117 1840 | 211512018 | 2/16/2018  18-02067 ;|  Niobium-94 EPA 901.1 Modified 265E.02 | 198E-01 : 198E-01 | 2.75E-01 u | pcig
18.02067-04 ~ DO B105105CJFCO05GV 12112117 1640 ¢ 2/15/2018 | 2/16/2018 . 1802067 . Antimony-125 EPA 901.1 Modified TO00ES00 | B5.07E+00 | 5O7E+00 | 6.24E+00 u 7 peing
16.02067-05 . TRG B105105CJFCO06CY 121217 1945 | 2115/2018 | 2/16/2018 ¢ 18-02067 . Siiver-108m EPA 901.1 Modified 17307 BA4E02 | BA4E02 | 3.04E-01 U | pcilg
18.02067-05 | TRG £105105CJFCO06CY 124217 1915 | 211572018 | 2/16/2018  18-02067 |  Cobalt-60 EPA 901.1 Modified 1206400 | 2.80E.01  258EG1 . 3.36E-01 T peilg
18.02067-05 . TRG B105105CJFCO06CY 1212117 1915 | 2115/2018 - 2/16/2018 . 18-02067 |  Cesium-134 EPA 9011 Modified 262602 | 168E-01 | 168E01 | 3.74E-01 U pcig
18-02067-05 | TRG B105105CJFCO0BCY 1212117 1915 | 21572018 | 2/16/2018  18.02067 |  Cesium-137 EPA 901.1 Modified 2526401 | 74A5E+00 | 751E+00 | 5.49E-01 T pcilg
18.02067-05 | TRG B105105CJFCO06CY 121217 1915 | 2015/2018 | 2/16/2018  18-02067 . Europium-152 EPA 901.1 Modified BEIEO01 | 1B4E+00 | 154E+00 : 6.93E-01 U . pCilg
18.02067-05 ' TRG B105105CJFCO06CY 1212117 1915 | 2152018 | 2/16/2018 = 18-02067 | Europium-154 E£PA 9011 Modified 813602 | 369E01 | 369E01 | 3.72E-01 u | peilg
18-02067-05 | TRG B105105CJFCO0BCY 12112117 1615 | 2/45/2018 | 2/16/2018 . 18-02067 |  Europium-155 EPA 901.1 Modified 265E.01 | 3.20E01  321E01 | 523E-01 U pcilg
18.02067-05 | TRG B105105CJFCO06CY 12112117 1915 2M5/2018 | 2/16/2018 . 18-02067 | Potassium-40 EPA 9011 Modified 6.63E+00 | 295E+00 | 297E+00 | 4.03E+00 " pciflg
18-02067-05 | TRG £105105CJFCO06CY 12M217 19145 | 2152018 | 2116/2018 . 18-02067 . Molybdenum-93 EPA 901.1 Modified 220502 | 1B56E.01 | 156E01 | 224E-01 U T ecig
18-0206705 | TRG B105105CJFCODECY 1212117 1915 | 21572018 | 216/2018 . 1802067 |  Niobium-94 EPA 901.1 Modified 124E-01 | 2.46E-01 | 247E01 | 266E-01 U | pCilg
18.02067-05 | TRG £105105CJFCO0BCY 1212117 1915+ 2/15/2018 . 2/16/2018 | 18-02067 = Antimony-125 EPA 9011 Modified 44501 | 114400 | 144E+00 | 1.48E+00 U | pcifg

CU=Counting Uncertainty; CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=
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Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Eberline Analytical
Final Report of Analysis

Report To: Work Order Details:
“J Alex Bohacheff SDG: 18- 02067
Zion Solutions, LLC Purchase Order: 677116 ’
101 Shiloh Bivd Analysis Category: ENVIRONMENTAL

Zion, IL 60099

SO

Sample Matrix: :

ngb S}a-ympp:e Cill;m S;r:;le : ReDt:z;pt An;;yt':ls ; BTtDCh Analyte Method Result : cu CSuU MDA Qualifier RJ:::
18-02067-06 | TRG B105106CJFCO03CV 2113170100 20152018 2/16/2018 _ 18-02067 _ Silver-108m EPA 901.1 Modified 539E-02 | 309E01 . 3O09E-01  4.66E-01 U pCifg
18.02067-06 | TRG B105106CJFCO03CV 1213170100 | 2M5/2018  2/16/2018 . 18-02067 Cobalt60 EPA 901.1 Modified 343501 | 34TE01 | 3ATEO1 | 6.24E-01 U pCifg
18.02067.06  TRG . B10S106CJFCO03CY 121317 0100 21512018 | 21612018 ~ 18-02067 . Cesium-134 EPA G011 Modfied | 523602 | 223601 223801 431E.01 u pCilg
18.02067-06  TRG B105106CJFCO03CY 1211317 0100 2/15/2018 ~ 2/16/2018 - 18-02067 . Cesium-137 EPA 901.1 Modified 2056401~ 383E+00 . 3.97E+00 . 6.93E-01
18-02067.06 . TRG B105106CJFCO03CV 121430170100 | 2/15/2018  2/16/2018 - 1802067  Europium-152 EPA 901.1 Mod 1326400  132E+00  B80E-01 U

"{8-02067-06 . TRG B105106CJFCO03CY T2M3M7 0100 | 21512016 2/16/2018 < 18-02067 = Europium-154 |  EPAS901.1 Modifie 637TE01 | 637E-01 © 468E01 . U

18.02067-06  TRG B105106CJFCO03CY 12013117 0100 | 215/2018  2/16/2018  18-02067 . Europium-155 EPA 901.1 Modified 577E-04 | 437601 | 437E-01 . 7.09E-01 U
18.02067-06 | TRG B105106CJFCO03CV 12113117 01:00 ¢ 2152018 2/16/2018 = 18-02067 _Potassium-40 EPA 901.1 Modified 131E+01  430E+00  435E+00  3.50E+00
18-02067-06 . TRG B105106CJFCO03CY 1213117 0100 | 215/2018 | 2/16/2018 ~ 18-02067 | Molybdenum-93 EPASOTA Modified | 146E-01 | 302601 | 302601 . 378E01 . U
18.02067-06 | TRG B105106CJFCO03CV 12113117 0100 | 2/15/2018 . 2/16/2018 1802067  Niobium-94 EPA 901.1 Modified 187602 | 107E-01 . 197E01 . 3.40E-01 U
18.02067-06 | TRG B105106CJFCO03CV 12/13/1701:00  2/152018 2/16/2018 1802067 Antimony-125 EPA 901.1 Modified A79E-02  123E+00  1.28E+00  1.86E+00 U
180206707 | TRG B105106CJFCO04CY 12113117 00.25 | 215/2018 < 216/2018 | 18-02067 . Silver-108m EPA 901.1 Modified IO5E.01 | 434E01 | 434E-01 & BA4E-01 U pCilg
18:02067.07 | TRG B105106CJFCO04CY 12113117 0025+ 2/15/2018 . 2/16/2018 | 1802067 | Cobalt-60 EPA 901.1 Modified 2676401 | 181E+00 | 2356400 ; 6.81E-01 oCilg
18:02067-07 | TRG B105106CJFCO04CV 121317 0025 | 2/15/2018 | 2/16/2018 ~ 1802067 Cesium-134 EPA 901.1 Modified I74E+00 | 837E01 | 39E-01 | 8.08E-01 U pCilg
18.02067-07 | TRG B105106CJFCO04CY 12113117 00:25 | 215/2018 | 2/16/2018 | 18-02067 |  Cesium-137 EPA 901.1 Modified 100E+03 . 186E+02 = 164E+02 | 1.77E+00 pCilg
18-02067-07 . TRG B105106CJFCO04CY 12113117 00:25 | 2/15/2018  2/16/2018 . 18-02067  Europium-152 EPA 901.1 Modified 271E.01 | 506E+00 . 5.06E+00 . 2.22E+00 u pCilg
18.02067-07 | TRG B105106CJFCO04CV 121317 0025 | 211512018 . 2/16/2018 . 1802067 |  Europium-154 EPA 901.1 Modified 435E-01 | B28E.01 | 628601 | 1.13E+00 u pCilg
18-02067-07 . TRG B105106CJFCO04CY 121317 0025 | 2115/2018  2/16/2018 1802067 | _Europium-155 EPA 901.1 Modified 241E01 | 104E+00 | 1.04E+00 | 1.55E+00 U pCifg
18-02067-07 | TRG B105106CJFCO04CY 1243170025 | 2/15/2018 . 2/16/2018 . 1802067 .  Potassium-40 EPA 901.1 Modified BO0E+00 | 3.33E+00 | 3.36E+00 | A4.41E+00 pCilg
18.02067-07 | TRG B105106CJFCO04CY 12113117 00:25 | 215/2018  2/16/2018 _ 18-02067  Molybdenum-93 EPA 901.1 Modified 653602 | 231E-01 | 231E-01 | 3.36E-01 U pCilg
18-02067-07 | TRG B105106CJFCOD4CY 12113117 00:25 | 2115/2018 . 216/2018 = 18-02067 = Niobium-94 EPA 9011 Modified 171601 | 4356.01 ; 435601 | 529E-01 U pCilg
18.0206707 | TRG B105106CJFCO04CY 12113117 0025 | 2/15/2018 | 2/16/2018 | 18-02067 ; Antimony-125 EPA 901.1 Modified B25E+00 | 4.96E+00 | 497E+00 . 6.02E400 U pCilg
18-02067-08 | TRG B105107CWFCO08CY 1218117 16:25 | 215/2018 . 2/16/2018 = 18-02067 |  Silver-108m EPA 9011 Modified 85E-01 | 757E-01 | 757E01 . 1.11E+00 U pCilg
18-02067-08 | TRG B105107CWFCO08CV 121817 1625 | 2/15/2018 | 2/16/2018  18-02067 Cobalt-60 EPA 901.1 Modified 397E+00 | 5.54E-01 | 580E.01 | 7.27€-01 pCilg
18.0206708  TRG B105107CWFCO08CY 12718117 1625 | 2/15/2018 | 2/16/2018 1802067 |  Cesium-134 EPA 901.1 Modified 270E+00 | 404E+00 | 4.04E+00 | B.36E-01 U pCilg
18-02067-08 | TRG B105107CWFCO08CY 12817 1825 | 2/15/2018 | 2/16/2018 1802067 |  Cesium-137 EPA 9011 Modified 156104 | 185E+03 | 1.75E+03 | 1.99E+01 pCilg
18-02067-08 | TRG B105107CWFCO08CV 1211817 1825 | 2/15/2018 | 2/16/2018 | 18-02067 |  Europium-152 EPA 901.1 Modified 587E+00 | 259E+01 | 2.59E+01 | 4.27E+00 U oCilg
18.02067-08 | TRG B105107CWFCO08CV 1211817 18:25 | 2/15/2018 | 2/16/2018 | 18-02067 | Europium-154 EPA 901.1 Modified 8.036-01 | BAOE-01 | 841E-01  174E+00 U pCilg
18.02067-08 | TRG B105107CWEC008CV 12118117 18:25 | 2/15/2018 | 2/16/2018 . 18-02067 | Europium-155 EPA 901.1 Modified 7736400 | 431E+00 | 432E+00 | 6.78E+00 U oCilg
18.02067-08 | TRG £105107CWFCO08CV 12118117 1625 | 211512018 | 2/16/2018  18-02067 = Potassium-40 EPA 901.1 Modified 521E+00 | 3.90E+00 . 3.91E+00  5.81E+00 U pCilg
18-02067-08 | TRG B105107CWFCO08CV 12M8M7 1825 | 2/15/2018 | 2/16/2018  18-02067 | Molybdenum-93 EPA 901.1 Modified 5556.01 | 978E.01 | 9.79E-01 | 5.50E-01 U pCilg
18-02067-08 | TRG B105107CWFCO08CV 121817 1825 | 2/15/2018 | 2/16/2018 | 1802067 = Niobium-94 EPA 901.1 Modified 602602 AG1E01 | 462E01 | 6.88EO1 U pCifg
18-02067-08 | TRG B105107CWFCO08CV 121817 1825 | 21152018 | 2/16/2018 | 1802067 .  Antimony-125 EPA 901.1 Modified 538E400 | 249E+01 | 249E+01 | 3.13E+01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. _ Zlon Solutlons LLC Purchase Order:: 677116
Final Report of Analysis 101 Shiloh Blvd ) " |” anawsis category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
L!;b S_?;,nppele : Cllxgnt Sla)r:t;; le R;‘z;pt An;::esls B?‘;Ch Analyte Method Result CcU Ccsu MDA © Qualifier Tri?:
18-0206709  TRG B105107CJWCO06CY T2/18/17 1900 2152018 2/16/2018 1802067  __ Silver-108m EPA 9011 Modified TE5E-00 | 361E+00  351E+00 | 5.13E+00 u pCilg
180206709 TRG B105107CJWCO06CV 121817 19:00  2/15/2018 _ 2/16/2018 18- 02067 Cobalt-60 EPA 901.1 Modified 553E+01  A44E+00 - 527E+00 | 2.98E+00 " ocCilg
"18-02067-09  TRG B105107CJWCO06CY T 12MBAT19:00 | 2152018 2/16/2018  18-02067  Cesium-134 EPASOTA Modiied | 372E+00 © 6.79E+00 | G.79E+00 | 4.94E+00 U oCilg
18-0206709 . TRG 8105107CJWCO06CY 12118117 1900 21152018 | 2/16/2018  18-02067  Cesium-137 E£PA 901.1 Modified 3326404 | 323E+03  365E+03 | 359E+01 pCilg
18:02067-09 . TRG B105107CJWCO06CY 12118117 19:00  2M5/2018  2/16/2018  18-02067  Europium-152 EPA 901.1 Modified 1.42E £+01  475E+01 | 9.63E+00 U pCilg
| 18-02067-08 ©  TRG B105107CJWCO06CY e 1900 T 555018 | 2162018 . 1802067 Europium-154 |  EPAS011 Modfied | 86 5 21E400 | 521E+00 | TS0E+00 | U | pCilg
18.02067-08 . TRG B105107CJWCO06CY 1218117 18:00 | 2M5/2018 . 2/16/2018 ~ 18-02067  Europium-155 E£PA 901.1 Modified 393E+00  9B0E+00 : O50E+00 = 1.49E+01 u pCilg
18.02067-09  TRG B105107CJWC006CV 12817 1900 | 215/2018 - 2/16/2018 . 18-02067 ~ Potassium-40 EPA 801.1 Modified 433E+00  926E+00  926E+00  1.56E+01 U pCilg
18.02067-08 . TRG B105107CJWCO06CY \SI17 1900 | 21572016 2162018 16.02067 . Molybdenum93 |  EPASO11 Modified | S61E-01 | 433E+00  A3IE00 . 123E+00 u pCilg
180206709 | TRG B105107CJWCO06CY 12118117 1900 | 215/2018  2/16/2018 . 1802067 Niobium-94 EPA 9011 Modified 230E400 | 265E+00 | 2.65E400 | 3.99E+00 u pCilg
18:02067-09 . TRG B105107CJWC006CY 12/18/17 16:00 | 2/15/2018  2/16/2018 1802067 _ Antimony-125 EPA 901.1 Modified 1256401 | 437E+01 | 437E+01 | 5.27E+01 U pCilg
18-02067-10 | TRG B105100CJFCO03CY 12112117 2307 | 21152018 2/16/2018 1802067 Silver-108m EPA 9011 Modified 5356.00 | 24201 | 242E-01 | 3.14E-01 U pCilg
18.02067-10 ~ TRG B105100CJFCO03CY 12112117 2307 | 2/15/2018 | 2/16/2018 | 18-02067 . Cobalt-60 EPA 9011 Modified 1576400 277601 | 288E01 | 1.79E-01 pCifg
18:02067-10 . TRG B105100CJFCO03CY 1212117 23:07 | 211512018 . 2/16/2018 . 18-02067 . Cesium-134 EPA 9011 Modified B34E.01 | 456E-01 | 457E01 | 3.97E-01 U pCilg
18.02067-10 | TRG B105100CJFCO03CY 1212017 23:07 | 2152018 2162018 _18-02067  Cesium-137 EPA 901.1 Modified 2786402 | 433E+01 | 456E+01 | 854E-01 pCilg
18.02067-10 . TRG B105100CJFCO03CV 12112/17 2307 | 2/15/2018 | 2/16/2018 . 18-02067 = Europium-152 EPA 901.1 Modified 62601 | 279E+00 | 2.79E+00 | 1.37E+00 U pCilg
18.02067-10 . TRG B105100CJFCO03CY 12112147 2307 | 215/2018 . 2/16/2018 = 18-02067 | Europium-154 EPA 901.1 Modified 530E.02 | 3.46E-01 | 3A6E01 | 639E-01 U pCilg
18-02067-10 . TRG B105100CJFCO03CY 12112147 2307 | 215/2018 - 2/16/2018  18-02067 = Europium-155 EPA 901.1 Modified 352601 | 598E-01 | 599E01 | 8.70E-01 u pCilg
18.02067-10 . TRG B105100CJFCO03CY 12M217 2307 | 21152018 . 216/2018 . 18-02067  Potassium-40 EPA 9011 Modified BA5E00 | 267E+00 | 271E+00  2.61E+00 pCilg
180206710 | TRG B105100CJFCO03CY 12M217 2307 | 211512018 | 2/16/2018 . 1802067  Molybdenum-93 EPA 901.1 Modified 185601 | 140E-01 | 140E-01 | 2.35E-01 U pCilg
18.02067-10 | TRG B105100CJFCO03CY 12112017 2307 . 21502018 . 2/16/2018 | 18-02067 |  Niobium-94 EPA 901.1 Modified 125601 | 167601 | 167E01 | 2.69E-01 U pCilg
18-02067-10 . TRG B105100CJFCO03CY 121217 2307 | 915/2018 | 216/2018 | 1802067 |  Antimony-125 EPA 901.1 Modified 1276400 | 2.64E+00 | 265E+00 | 3.29E+00 U pCilg
180206711 | TRG B105100CJFCO05CY 121217 2307 | 211512018 | 2/16/2018 = 1802067 |  Silver-108m EPA 9011 Modified 203E-01 | 283E-01 | 283E01 | 365E-01 U pCilg
18.02067-11 | TRG B105100CJFCO05CV 121217 2307 | 215/2018 | 2/16/2018  18-02067 Cobalt-60 EPA 901.1 Modified 463E00 | 5.22E-01 | 573E-01 | 5TIE-01 pCilg
18-02067-11 | TRG B105100CJFCO05CY 12012017 2307 | 2152018 | 216/2018 | 1802067 |  Cesium-134 EPA 9011 Modified 284E-02 | 977602 | 977E02 | 3.66E-01 U pCilg
18:02067-11 | TRG B105100CJFCO05CV 121217 2307 | 2/15/2018 | 2/16/2018 = 1802067 |  Cesium-137 EPA 901.1 Modified 120E+01 | 2.27E+00 | 236E+00 | 6.53E-01 pCilg
16:02067-11 | TRG B105100CJFCO05CV 121217 2307 | 211512018  2/16/2018 = 1802067 .  Europium-152 EPA 901.1 Modified 543E-01 | S7E01 | O71E01 | 573E-01 U pCilg
18.02067-11 | TRG B105100CJFCO05CV 12112117 2307 | 2/15/2018 . 2/16/2018 < 18.02067 = Europium-154 EPA 901.1 Modified 343E-01 | 424E.01 | 424E-01 | 2.99E-01 U pCilg
18.02067-11 . TRG B105100CJFCO05CY 12/12/17 2307 | 2115/2018 = 2/16/2018 . 18-02067 : Europium-155 EPA 9011 Modified 581E.02 | 208E-01 | 208E-01 | 494E-01 u oCilg
18.02067-11 | TRG B105100CJFCO05CY 12112117 23:07 | 215/2018 | 2/16/2018 . 18-02067 | Potassium-40 EPA 901.1 Modified 544E400 | 3.65E+00 | 3.66E+00 | 5.64E+00 U pCilg
18.02067-11 . TRG B105100CJFCO05CV 12712117 2307 | 21512018 | 2/16/2018 | 1802067 | Molybdenum-93 EPA 901.1 Modified 374E02 | 1G9E-01 | 199E-01 | 2.28E-01 U pCilg
18-02067-11 . TRG B105100CJFCO05CV 121217 2307 | 215/2018 | 2/16/2018 | 18-02067 ;.  Niobium-94 EPA 901.1 Modified 02601 | 249E-01 | 249501 | 3.62E-01 U pCilg
18.02067-11 | TRG B105100CJFCOD5CV 121217 2307 | 2/16/2018 | 2/16/2018 1802067 | _ Antimony-125 EPA 9011 Modified 476602 | 779E-01 | 77901 | 1.18E+00 U oCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1 -sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank; DUP=Duplicate; TRG=Normail Sample;DO=Duplicate Original;U=Non-detect
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Attachment 1 — EXAMPLE — Chain-of-Custody Form

Sample ID Sample Matrix Sample Sample Container Sample Sample Time Analysis Preservative Remarks
Log Type . Date Type
Vol Unit Type Qty
¢ . FULL
\ﬂ B105105CIFC005CV N/A CONCRETE CONCRETE 57.94 Cm’ puck 1 12/12/17 1840 SUITE NONE 0.07-0.5"
- 98.00g
FULL
5 B105105CIFC006CV | N/A CONCRETE | CONCRETE | 57.94 | Cm’ puck 1 12/12/17 1915 SUITE NONE 0.07-0.57
100.32¢g
FULL
g B105106CIFC003CV | N/A CONCRETE | CONCRETE | 57.94 | Cm’ puck 1 12/13/17 0100 SUITE NONE 0.07-0.5™
109.09¢
FULL
-) B105106CJFCO04CV | N/A CONCRETE | CONCRETE | 57.94 | Crd’ puck 1 12/13/17 0025 SUITE NONE 0.07-0.5
96.29¢
. FULL
[6 B105107CWFCO008CV | N/A CONCRETE | CONCRETE | 57.94 | Cm’ puck 1 12/18/17 1825 SUITE NONE 0.07-0.5"
115.16g
FULL
(i B105107CIWC006CV | N/A CONCRETE | CONCRETE | 57.94 | Cm’ puck 1 12/18/17 1900 SUITE NONE 0.07-0.57
101.21¢g
FULL
\“ B105100CJFC003CV | N/A CONCRETE | CONCRETE | 57.94 | Cm’ puck 1 12/12/17 2307 SUITE NONE 1.57-2.07
68.46¢
X FULL
“ B105100CIFCO05CV | N/A CONCRETE | CONCRETE | 5794 | Cm’ puck i 12/12/17 2307 SUITE NONE 0.07-0.5"
99.88¢g
Laboratory: Date Submitted To Lab: Ship Container No.: Cooler Temperature: Airbill Number: /A2 £
N/A AT -
EBERLINE LABS N/A Zio7] QbYs 671538
Relinquished by: Date (mm/dd/yyyy): Time: Received by: Date: (mm/dd/yyyy): Time:
J. ALEX BOHACHEFF 01/,3/» 18 OCF00 k/e/d?,}/ar 0;7,//3/20,% O00
Relinquished by: Date (mnv/dd/yyyy): Time: Received by: Date! (mm/dd/yyyy): Time:
e . r
s i 75 Ly N ~ ;/7_,) o Jra
Bichard £ Bivker? a5 2ars | 600 | Fed B o loass/agis | /6100
Relinquished by: Daté (mnd/dd/yyyy): Time: Received by: / Date: f(mm/dd/yyyy): Time:
261y 1445
Comments %/
ANALYSIS: FULL SUITE 14 DAY TURN AROUND  PO# 677116
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EBERLINE ANALYTICAL CORPORATION
E 601 SCARBORO ROAD
N B E R L..I N E OAK RIDGE. TENNESSEE 37830
(57 SERVICES PHONE (865) 4L81-0683
Fax (8685) L83—L62]

EBS-OR-43669
May 4, 2018

Patricia Giza

Zion Solutions, LLC
101 Shiloh Blvd
Zion, IL. 60099

CASE NARRATIVE
Work Order # 18-04086-OR

SAMPLE RECEIPT

This work order contains eight solid samples received 04/18/2018. Samples were analyzed for Isotopic
Plutonium, Plutonium-241, Neptunium-237, Americium-241/243, Curium-243/244, Total Strontium,
Technetium-99, Tritium, Carbon-14, Promethium-147, Nickel-59/63, Iron-55 and by Gamma

Spectroscopy.

CLIENT ID LAB ID CLIENT ID LABID
B103202ACJFC004CV 18-04086-04 B103202ACIFC008CV 18-04086-08
B103202ACJFC0O05CV 18-04086-05 B103202ACIFC009CV 18-04086-09
B103202ACIWCO06CV 18-04086-06 B103202ACJFCO10CV 18-04086-10
B103202ACIJFCO07CV 18-04086-07 B103202ACJFC011CV 18-04086-11
ANALYTICAL METHODS

Isotopic Plutonium and Plutonium-241 were analyzed using Method EML Pu-02 Modified. Neptunium-
237 was analyzed using EIChroM Method ACW08 Modified. Americium and Curium were analyzed
using Method EML Am-01 Modified. Total Strontium was analyzed using EIChroM Method SRWO01
Modified. Technetium-99 was analyzed using EIChroM Method TCS01 Modified. Tritium was
performed using Method LANL ER-210 Modified. Carbon-14 was performed using EPA Method 520.0
Modified. Promethium-147 was performed using Method EML Pm-01 Modified. Nickel-59/63 was
performed using Method ASTM 3500-Ni Modified. Iron-55 was performed using EML Method Fe-01-
01 Modified. Gamma Spectroscopy was performed using EPA Method 901.1 Modified.

Laboratory qualifiers are as follows:
U - Result is less than the MDA.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 1-sigma value.
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ANALYTICAL RESULTS CONTINUED

Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific.
MDA measurements are determined based on factors and conditions including instrument settings, aliquot
size and matrix type.

ISOTOPIC PLUTONIUM

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Plutonium was selectively extracted by ion exchange. Plutonium was eluted, micro-
precipitated and mounted on micro-porous filter media. Sample activities were then determined by alpha
spectroscopy using energy specific regions of interest for Plutonium-238 and Plutonium-239. Chemical
recovery was determined by the use of a Plutonium-242 tracer. Activity of the Plutonium-242 tracer was
determined by alpha spectroscopy using an energy specific region of interest.

Samples demonstrated acceptable results for all Plutonium analyses. Chemical recovery was acceptable
for all samples. The Plutonium-238 and Plutonium-239/240 method blank demonstrated acceptable
results. Results for the Plutonium-238 and Plutonium-239/240 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Plutonium-238 and Plutonium-239 laboratory control sample demonstrated an
acceptable percent recovery.

PLUTONIUM-241

Following sample analysis for Isotopic Plutonium, filter media used was dissolved. Dissolved samples
were placed into scintillation vials, scintillation cocktail was added and Plutonium-241 was determined by
liquid scintillation counting. Analytical tracer recovery was determined by yields from the Isotopic
Plutonium tracer.

Samples demonstrated acceptable results for all Plutonium-241 analyses. Chemical recovery was
acceptable for all samples. The Plutonium-241 method blank demonstrated an acceptable result. Results
for the Plutonium-241 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Plutonium-241
laboratory control sample demonstrated an acceptable percent recovery.

NEPTUNIUM-237

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken to dryness. Sample residues were
dissolved in dilute acid and Neptunium was selectively separated using EIChroM stabilized selective
resins. Neptunium was eluted, micro-precipitated and mounted on micro-porous filter media. Sample
activities were then determined by alpha spectroscopy using an energy specific region of interest for
Neptunium-237 activity. A Neptunium-239 tracer was used to determine chemical yields by beta
proportional counting.

Samples demonstrated acceptable results for all Neptunium-237 analyses. Chemical recovery was
acceptable for all samples. The Neptunium-237 method blank demonstrated an acceptable result. Results
for the Neptunium-237 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Neptunium-237
laboratory control sample demonstrated an acceptable percent recovery.
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ANALYTICAL RESULTS CONTINUED

AMERICIUM-241

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Americium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Americium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of an Americium-243
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable results for all Americium-241 analyses. Chemical recovery was
acceptable for all samples. The Americium-241 method blank demonstrated an acceptable result. Results
for the Americium-241 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Americium-241
laboratory control sample demonstrated an acceptable percent recovery.

AMERICIUM-243

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Americium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Americium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of a Curium-244
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable results for all Americium-243 analyses. Chemical recovery was
acceptable for all samples. The Americium-243 method blank demonstrated an acceptable result. Results
for the Americium-243 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Americium-243
laboratory control sample demonstrated an acceptable percent recovery.

CURIUM-243/244

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Curium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Curium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of an Americium-243
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable resuits for all Curium-243/244 analyses. Chemical recovery was
acceptable for all samples. The Curium-243/244 method blank demonstrated an acceptable result. Results
for the Curium-243/244 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Curium-244 laboratory
control sample demonstrated an acceptable percent recovery.
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ANALYTICAL RESULTS CONTINUED

TOTAL STRONTIUM

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken and Strontium recovery carriers were
added to the samples. Chemical separations were conducted using selective extractions. Strontium
precipitate was mounted on tared filter media. Chemical recovery was determined by Strontium carrier
mass determinations. Samples were counted by gas flow proportional counting and corrected for Yttrium-
90 ingrowth.

Samples demonstrated acceptable results for all Total Strontium analyses. Strontium-90 results are
reported from Total Strontium assuming secular equilibrium. Chemical recovery was acceptable for all
samples. The Total Strontium method blank demonstrated an acceptable result. Results for the Total
Strontium duplicate demonstrated a high relative percent difference; however, normalized difference is
within acceptable limits for the analytical technique. Results for the Total Strontium laboratory control
sample demonstrated an acceptable percent recovery.

TECHNETIUM-99

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken and were prepared by oxidative
reactions with Nitric acid and Hydrogen Peroxide. After complete oxidization, Technetium was
selectively extracted by the use of EIChroM stabilized resins. Special cleanup chemistry was conducted
for complete removal of interferences associated with Uranium. Processed resins were then transferred to
liquid scintillation vials, scintillation cocktail was added and samples were counted by beta liquid
scintillation.

Samples demonstrated acceptable results for all Technetium-99 analyses. The Technetium-99 method
blank demonstrated an acceptable result. Results for the Technetium-99 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Technetium-99 laboratory control sample demonstrated an acceptable percent
recovery.

TRITIUM

A representative aliquot of each sample was equilibrated with tritium free water. Equilibrates were
transferred into a round-bottomed distillation flask and attached to a single stage still. A portion of each
middle distillation fraction was transferred to a liquid scintillation vial and cocktail was added. Samples
were then counted by beta liquid scintillation.

Samples demonstrated acceptable results for all Tritium analyses. The Tritium method blank
demonstrated an acceptable result. Results for the Tritium duplicate demonstrated an acceptable relative
percent difference and normalized difference. Results for the Tritium laboratory control sample
demonstrated an acceptable percent recovery.
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ANALYTICAL RESULTS CONTINUED

CARBON-14

A representative aliquot of each sample was placed into a 1-liter reaction vessel. A carbonate solution was
added. Samples were oxidized using Potassium Permanganate. Carbon Dioxide was evolved and Carbon-
14 was captured into Harvey brand, Carb-Sorb cocktail. Carbon-14 beta emissions were then determined
by beta liquid scintillation using an energy selective region.

Samples demonstrated acceptable results for all Carbon-14 analyses. The Carbon-14 method blank
demonstrated an acceptable result. Results for the Carbon-14 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Carbon-14 laboratory control sample demonstrated an acceptable percent
recovery.

PROMETHIUM-147

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken to near dryness. Sample residues were
dissolved in deionized water. The pH of each sample was adjusted with HNOs. Samples were extracted
with scintillation Extractant. Organic phase of each sample was transferred to scintillation vials.
Promethium-147 was determined by liquid scintillation counting.

Samples demonstrated acceptable results for all Promethium-147 analyses. The Promethium-147 method
blank demonstrated an acceptable result. Results for the Promethium-147 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Promethium-147 laboratory control sample demonstrated an acceptable percent
recovery.

NICKEL-63

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from these dilutions were taken and were placed into an appropriately
sized beaker. Stable elemental Nickel carrier was added to each sample prior to digestion. Samples were
digested in concentrated Nitric acid. After digestion, sample pH was adjusted and Nickel-63 was
precipitated selectively with Dimethylglyoxime. Precipitates were selectively separated, redissolved, and
residual acid was effectively neutralized. Sample residuals were placed into scintillation vials,
scintillation cocktail was added and Nickel-63 activity was determined by beta liquid scintillation.

Samples demonstrated acceptable results for all Nickel-63 analyses. The Nickel-63 method blank
demonstrated an acceptable result. Results for the Nickel-63 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Nickel-63 laboratory control sample demonstrated an acceptable percent
recovery.

NICKEL-59

Following Nickel-63 determination by liquid scintillation, sample extractions were then counted by low
energy photon spectroscopy for determination of Nickel-59 activity.
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ANALYTICAL RESULTS CONTINUED

NICKEL-59

Samples demonstrated acceptable results for all Nickel-59 analyses. The Nickel-59 method blank
demonstrated an acceptable result. Results for the Nickel-59 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Tron-55 laboratory control sample demonstrated an acceptable percent recovery.

IRON-55

Representative aliquots were removed from samples and placed into Petri geometry containers. Samples
were then counted by low-energy photon spectroscopy.

Samples demonstrated acceptable results for all Iron-55 analyses. The Iron-55 method blank
demonstrated an acceptable result. Results for the Iron-55 replicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Iron-55 laboratory control sample demonstrated an acceptable percent recovery.

GAMMA SPECTROSCOPY

Samples for Gamma Spectroscopy analysis were prepared by transferring a known mass/aliquot of each
homogenized sample to a standard geometry container. Samples were counted on High Purity Germanium
(HPGe) gamma ray detectors.

Samples demonstrated acceptable results for all gamma-emitting radionuclides as reported. Some samples
demonstrated results that are greater than the method detection limit. These results are reported from the
Canberra Gamma Apex “Nuclide MDA Report” and are not positive. These results are qualified as non-
detect (U). The method blank demonstrated acceptable results for all radionuclides as reported. Results
for the Cobalt-60 replicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Cesium-137 and
Potassium-40 replicate demonstrated an acceptable relative percent difference and normalized difference.
Results for the Cobalt-60 and Cesium-137 laboratory control sample demonstrated an acceptable percent
recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her

<~“‘W‘) be accurate as verified by the following signature.

-

H >”/"i\,\

M.R. McDougall

Laboratory Manager Date: 5/4/2018

Eberline Analytical wants and engourpges your feedback regarding our performance providing radioanalytical services. Please
visit http://eberlineanalytical.com/ {e _ptovide us with feedback on our services.
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Printed: 5/4/2018 9:07 AM Page 1 of 11
Report To: Work Order Details:
Eberline An alytic al Patricia Giza ) spe: 18-04086
. _ Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category:”  ENVIRONMENTAL
Zion, 1L 60099 Sample Matrix: SO

ngb j Siym‘f;e C’[‘g“‘ S;’;’t‘:e ReD:‘i;"t A"g;‘t’:‘s : B‘;’l‘;h Analyte Method Resut . CU csu MDA | Quaifier Ruer?i::
18.04086-01 | LCS KNOWN 04118/18 00:00 | 4/18/2018 | 4/24/2018  18-04086 . _Americium-241 EML Am-01 Modified 549E+00 | 1.65E-01 pCifg
18-04086-:01 . LCS SPIKE 0AMBIE 0000 | 41182018 . 4/24/2018  18-04086 . Americium-241 EML Am-01 Modified 502E+00 | 945601  1.03E+00  1.25E-01 pCilg
18-04086-02 . MBL | BLANK 04118118 00-00 © 4/18/2018 . 4/24/2018 _ 18-04086 = Americium-241 EML Am-01 Modified 304E-02 | 331E:02  332E02 | 126601 U pCilg
18-04086-03 = DUP B103202ACJFC004CY 0AMOMB 1542 | 411812018 . 4/24/2018 = 18-04086 , Americium-241 EML Am-01 Modified 681E-02 | 650E.02 = 652602 | 7.91E-02 u pCifg
18.04086-04 DO B103202ACJFCO04CY 04110118 1642 | 4/18/2018 | 4/24/2018  18-04086 Americium-241 EML Am-01 Modified 253E-02 | 6O9E-02 | B.09E02 | 122E-01 U pCifg
18.04086.05  TRG B103202ACJFCO05CV 04/09/18 0940 | 41182018 | 4/24/2018  18-04086  Americium-241 EML Am-01 Modified 2136.02 | 362602 : 362602  6.13E-02 U pCifg
18.04086.06 = TRG B103202ACJWCO06CY 04/06M8 1530 | 4/18/2018 = 4/24/2018 = 18-04086 |  Americium-241 EML Am-01 Modified 305602 | 412E02 | 413E-02 | 645E-02 U pCilg
18-04086-07  TRG B103202ACJFCO07CY 04MOMB 13:02 | 4/18/2018 | 4/24/2018  18-04086  Americium-241 EML Am-01 Modified 226E-02 | 34TE02 | 3ATE02 | 516E-02 U pCifg
180408608 . TRG B8103202ACJFCO08CY 04/07/18 1355 | 41182018 | 4/24/2018 - 18-04086 = Americium-241 EML Am-01 Modified 329E.02 | 559E.02 | 560E02 | 9.46E-02 U pCilg
18-04086-09 . TRG B103202ACJFCO09CY 04107118 1006 | 411812018  4/24/2018 . 18-04086 : Americium-241 EML Am-01 Modified 193E-02 | 328E-02 | 328602  5.55E-02 u pCilg
18-04086-10 | TRG 8103202ACJFCO10CV 0AMONB 0800 | 4/18/2018 | 4/24/2018 & 18-04086 . Americium-241 EML Am-01 Modified 381E-02 | 450E02 = 451E02 | 6.59E-02 U pCifg
18-04086-11 . TRG B103202ACJFCO11CV 040918 1335 | 4/18/2018  4/24/2018 _ 18-04086 . Americium-241 EML Am-01 Modified {88E-03 | 213E02 | 213E02  651E-02 U pCilg
180408601 . LCS | KNOWN 0411818 00-00 | 4/18/2018 = 4/24/2018  18-04086 = Americium-243 EML Am-01 Modified 6.O4E+00 | 208E-01 . pCilg
18-04086-01 Lcs | SPIKE 0411818 00:00 | 4/18/2018  4/24/2018  18-04086 = Americium-243 EML Am-01 Modified 6.5OE+00 | S70E-01 | 131E+00 = 9.19E-02 pCilg
18-04086-02 |  MBL BLANK 04118/18 00-00 | 4/18/2018 | 4/24/2018 = 18-04086 : Americium-243 EML Am-01 Modified 687E-02 | 745E-02 | 7.52E-02 . BOTE-02 U pCilg
180408603 | DUP B103202ACJFCO04CV OAMOMS 1642 | 411812018 | 4/24/2018 . 18-04086 | Americium-243 EML Am-01 Modified 344E.02 | S57E-02 | 550E-02 | 9.58E-02 U pCifg
18-04086.04 : DO B103202ACJFCO04CY CAMOMB 1542 | 4/18/2018 | 4/24/2018 ~ 18-04086 = Americium-243 EML Am-01 Modified 845E03 | B51E-02 | 351E-02 | 1.13E-01 U pCilg
18.04086-05 = TRG B103202ACJFCO05CY 04/09/18 0940 | 4/18/2018 | 4/24/2018  18-04086 : Americium-243 EML Am-01 Modified 520E-02 | 560E02 | 565602 @ T751E-02 u pCilg
18-04086-06 . TRG B103202AC JWCO06CY 04/0B18 1530 | 4/18/2018 | 4/24/12018  18-04086 < Americium-243 EML Am-01 Modified 515E.02 | 645602 | 649E-02 | 1.01E-01 U pCifg
18-04086-07 . TRG B103202ACJFCO07CV i 0AMOMB 13:02 | 41182018  4/24/2018  18-04086 | Americium-243 EML Am-01 Modified 3176-02 | 410E-02 = 412E02 | 570E-02 U pCilg
18-04086.08 = TRG B103202ACJFCO08CY 04/07/18 1355 | 41182018 | 4/24/2018 ~ 18-04086 . Americium-243 EML Am-01 Modified 204E.02 | 438602 | 439E-02 | 852E-02 u pCifg
18-04086-09 | TRG £103202ACJFCO09CY 0AIOTIE 1005 | 418/2018 | 42412018~ 18-04086 = Americium-243 EML Am-01 Modified 209E-02 | 354E.02 | 356E-02 @ 6.02E-02 U pCilg
18-04086-10 | TRG B103202ACJFC010CV 04110118 08-00 | 4/18/2018 = 4/24/2018 = 18-04086 = Americium-243 EML Am-01 Modified 130E02 | 412E-02 | 442E02 = B.73E-02 N pCifg
18-04086-11 . TRG B103202ACJFCO11CV 04/09/18 1335 | 41812018 | 4/24/2018 . 18-04086 : Americium-243 EML Am-01 Modified 198602 | 495602 = A496E02 . 1.03E-01 U pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Printed: 5/4/2018 9:07 AM Page 2 of 11
Report To: Work Order Details:
f j Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category: __ ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: | SO
L"a)b sf;‘.;";;e C'I’S“‘ Sla)’;‘t‘:e ReD‘;‘i;"‘ A";;‘t’:‘s B‘;’lt;h Analyte Method Resut ~ CU  CSU MDA Qualifier ler‘l’i‘t’:
18-04086-01 LCS KNOWN 04/18/18 00:00 4/18/2018 @ 4/24/2018 18-04086 Curium-243/244 EML Am-01 Modified 6.55E+00 1.18E-01 pCilg
18-04086-01 LCS SPIKE 04/18/18 00:00 4/18/2018 | 4/24/2018 © 18-04086 ' Curium-243/244 EML Am-01 Modified 5.91E+00 1.05E+00 1.27E+00 1.05E-01 pCifg
18-04086-02 MBL BLANK 04/18/18 00:00 4/18/2018 | 424/2018 © 18-04086 Curium-243/244 EML Am-01 Modified -1.95E-02 2.82E-02 2.83E-02 9.08E-02 U pCifg
18-04086-03 pDuUP B103202ACJFC004CV 04/10/18 15.42 4/18/2018 | 4/24/2018  18-04086 i Curium-243/244 EML Am-01 Modified 1.75E-02 3.78E-02 3.78E-02 7.46E-02 U pCilg
18-04086-04 Do B103202ACJFC0O04CV 04/10/18 15:42 4/18/2018  4/24/2018 : 18-04086 . Curium-243/244 EML Am-01 Modified 8.42E-03 3.52£-02 3.52E-02 9.02E-02 U pCilg
18-04086-05 . TRG B103202ACJFC005CV - 04/09/18 09:40 4/18/2018 | 4/24/2018 - 18-04086 | Curium-243/244 EML Am-01 Modified 2.13E-02 3.62E-02 3.63E-02 6.13E-02 U pCi/g
18-04086-06 TRG 8103202ACJWCO06CV 04/06/18 15:30 4/18/2018 ¢ 4/24/2018 | 18-04086 Curium-243/244 EML Am-01 Modified 1.70E-02 2.89E-02 2.90E-02 4 90E-02 U pCilg
18-04086-07 TRG B103202ACJFCO07CV 04/10/18 13:02 4/18/2018 = 4/24/2018 . 18-04086 Curium-243/244 EML Am-01 Modified 0.00E+00 3.43E-02 3.43E-02 7.42E-02 U pCilg
18-04086-08 TRG B103202ACJFCO08CV 04/07/18 13:55 4/18/2018 | 4/24/2018 | 18-04086 X Curium-243/244 EML Am-01 Modified 3.96E-02 6.76E-02 6.78E-02 1.19E-01 U pCilg
18-04086-09 TRG B103202ACJFCO09CV 04/07/18 10:05 4/18/2018 : 4/24/2018 . 18-04086 { Curium-243/244 EML Am-01 Modified 1.93E-02 3.28E-02 3.29E-02 5.56E-02 U pCilg
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 AI18/2018 © 4/24/2018 | 18-04086 = Curium-243/244 EML Am-01 Modified 8.11E-03 2.91E-02 2.92E-02 6.58E-02 U pCilg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 : 4/24/2018 18-04086 Curium-243/244 EML Am-01 Modified 3.17E-03 2.05E-02 2.05E-02 5.58E-02 U pCilg
18-04086-01 LCS KNOWN 04/18/18 00:00 4/18/2018 . 4/20/2018 = 18-04086 Carbon-14 EPA 520.0 Modified 1.39E+03 3.89E+01 pCifg
18-04086-01 LCS SPIKE 04/18/18 00:00 | 4/18/2018 = 4/20/2018 = 18-04086 Carbon-14 EPA 520.0 Modified 1.39E+03 1.41E+01 1.95E+02 5.53E+00 pCifg
18-04086-02 MBL BLANK 04/18/18 00:00 4/18/2018 : 4/20/2018 | 18-04086 Carbon-14 EPA 520.0 Modified -9.50E£-01 1.59E+00 1.60E+00 2.75E+00 U pCilg
18-04086-03 DUP B103202ACJSFC004CV 04/10/18 15:42 4/18/2018 © 4/20/2018 . 18-04086 Carbon-14 EPA 520.0 Modified -6.31E-01 1.59E+00 1.59E+00 2.74E+00 u pCi/g
18-04086-04 DO B103202ACJFCO04CV 04/10/18 15:42 4/18/2018 | 4/20/2018 : 18-04086 Carbon-14 EPA 520.0 Modified 2.15E-01 1.65E+00 1.65E+00 2.81E+00 U pCilg
18-04086-05 TRG B103202ACJFC005CV 04/09/18 09:40 | 4/18/2018 | 4/20/2018 18-04086 Carbon-14 EPA 520.0 Modified 6.88E-01 1.18E+00 1.19E+00 2.00E+00 U pCilg
18-04086-06 TRG B103202ACJWC006CV 04/06/18 15:30 : 4/18/2018 . 4/20/2018 : 18-04086 Carbon-14 EPA 520.0 Modified 1.07E+00 1.51E+00 1.52E+00 2.55E+00 U pCifg
18-04086-07 TRG B103202ACJFCO07CV 04/10/18 13:02 4/18/2018 | 4/20/2018 18-04086 Carbon-14 EPA 520.0 Modified 2.09E-01 1.60E+00 1.60E+00 2.73E+00 U pCifg
18-04086-08 TRG B103202ACJFCO08CY 04/07/18 13:55 4/18/2018 | 4/20/2018 | 18-04086 Carbon-14 EPA 520.0 Modified -8.16E-02 1.24E+00 1.24E+00 2.13E+00 U pCilg
18-04086-09 TRG B103202ACJFCO0SCV 04/07/18 10:05 4/18/2018 @ 4/20/2018 = 18-04086 Carbon-14 EPA 520.0 Modified -6.03E-01 1.30E+00 1.31E+00 2.25E+00 U pCi/g
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 | 4/20/2018  18-04086 Carbon-14 EPA 520.0 Modified 4.71E-01 1.45E+00 1.45E+00 2.46E+00 u pCilg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 : 4/18/2018 | 4/20/2018 = 18-04086 | Carbon-14 EPA 520.0 Modified 6.84E-01 1.32E+00 1.32E+00 2.23E+00 u pCi/g

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1

EBERLINE

ANALYTICAL

! EBERLINE ANALYTICAL CORPORATION
| 601 SCARBORO ROAD OAK RIDGE, TN 37830

865/481-0683 FAX 865/4L83-4621

-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normai Sample; DO=Duplicate Original;U=Non-detect




Printed: 5/4/2018 9:07 AM Page 3 of 11
Report To: Work Order Details:
. . Zion Solutions, LLC Purchase Order: | 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category: __ ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: ; SO

L‘gb Si;":;e i C‘l‘;"t S;r:t;:e ’ ReDZ‘:’e"t : A"g;‘t’:'s | B?gh Analyte Method Result cu csu MDA | Qualifier | RJ;S:
18-04086-01 LCS KNOWN 0411818 00.00 | 4/18/2018 | 4/19/2018 = 18-04086 | Iron-55 EML Fe-01-01 Modiied | 7.74E+03 _ 3.25E+02 pCilg
18-04086-01 Lcs SPIKE 04118118 00:00 © 4/18/2018 . 4/19/2018  18-04086 fron-55 EML Fo.01.01 Modified | 664E+03 | 7.86E+02 | 139E+03 | 2.84E+02 pCilg
18.04086-02 |  MBL BLANK 04/18/18 00:00 | 418/2018 = 4/19/2018 = 18-04086 iron-55 EML Fe-01-01 Modified | -5.04E.01 | 1.86E+00 = 186E+00 | 2.80E+00 U pCilg
18-04086.03 : DUP B103202ACJFC004CV 0411018 15:42 | 4/18/2018  4/19/2018  18-04086 fron-55 EML Fe.01-01 Modified | 122601 . 502601 | 502E-01 | 7.75E-01 U pCilg
18-04086-04 Do B103202ACJFCO04CY 04110118 1542 . 4/18/2018 | 4/19/2018 | 18-04086 ron-55 EML Fe-01-01 Modified | -333E-01 | 501E-01 | 504E-01 ;| 7.27E-01 U pCilg
18-04086-05 | TRG B103202ACJFCO05CV 04/00/18 09:40 | 4118/2018 = 4/19/2018  18-04086 Iron-55 EML Fo.01-01 Modified | 194E-01 . 5.48E-01 . 549E-01 & B.76E-01 U pCilg
180408606 = TRG B103202ACJWC006CY 04/06/18 1530 4/18/2018 | 4/19/2018 - 18-04086 ron-55 EML Fe.01-01 Modified | -652E.02 | 201E-01  2.02E-01 |, 3.06E-01 U pCilg
18-04086-07 | TRG B8103202ACJFCO07CY 0410118 1302 | 418/2018 = 4/20/2018 = 18-04086 Iron-55 EML Fe-01-01 Modified | 431E-03 122601 1.22E-01 1.88E-01 U pCilg
18.04086-08 | TRG £103202ACIFCO08CV 04107118 1355 . 4/18/2018 | 4/20/2018 = 18-04086 | iron-55 EML Fe.01-01 Modified | 103E.01 | 407E-01 = 408801 = 6.45E-01 U pCilg
18.04086-09 = TRG B103202ACJFCO0SCY 0407118 10:05 | 4/18/2018  4/20/2018 : 18-04086 ron-55 EML Fo.01.01 Modified | 156E-01 = 299E-01 | 300E-01 | 4.66E-01 u pCilg
18-04086-10 | TRG B103202ACJFCO10CY 0410/18 08:00 | 4/18/2018  4/20/2018 . 18-04086 Iron-55 EML Fo.01-01 Modified | -1.09E-01 | 235E-01 | 236E-01  3.52E-01 U pCilg
18-04086-11 . TRG B103202ACJFCO11CV 04/09/18 1335 | 4/18/2018 | 4/20/2018 | 18-04086 . Iron-55 EML Fe.01.01 Modified | -128E.01 | 425E-01 = 4.26E-01 . 6.43E-01 U pCilg
18-04086-01 Lcs KNOWN 4B 0000 | 4/18/2018 | 4/19/2018 , 18-04086 - Tritium LANL ER210 Modified | 245E+02 8.82E+00 pCilg
18-04086-01 LCS SPIKE 04118/18 00:00 | 4/18/2018 | 4/18/2018 = 18-04086 | Tritium LANL ER.210 Modified | 2.16E+02 « 558E+00 | 1.33E+01 | 3.76E+00 pCilg
180408602 | MBL BLANK 04118118 00:00 . 4/18/2018 | 4/19/2018  18-04086 Tritium UANL ER.210 Modified | 5.24E+00 | 2.28E+00 | 2.30E+00 | 3.68E+00 pCilg
180408603 | DUP B103202ACJFC004CV 041018 1542 | 4/18/2018  4/19/2018 | 18-04086 Tritium LANL ER.210 Modified | -1.40E+00 | 3.7E+00 | 3.18E+00 | 5.53E+00 U pCilg
18-04086-04 Do B103202ACJFC004CV 041018 15:42 | 4/18/2018 | 4/19/2018 . 18-04086 Tritium LANL ER-210 Modified | -1.66E+00 | 3.13E+00 | 3.14E+00 | 547E+00 U pCilg
18-04086-05 | TRG B103202ACJFCO05CV 04/0918 0940 | 4/18/2018 _ 4/19/2018 | 18-04086 Tritium UANL ER-210 Modified | 3.03E+00 | 443E+00 | 444E+00 | 7.49E+00 U pCilg
18-04086-06 | TRG B103202ACJWCO06CY 04/06/18 1530 | 4/18/2018 | 4/19/2018 | 18-04086 Tritium UANLER210 Modified | 3.04E+00 | 445E+00 | 4.45E+00 & 7.51E+00 U pCilg
180408607 | TRG B103202ACJFCO07CV 04110118 13:02 | 4/18/2018 . 4/19/2018 . 18-04086 Tritium UANL ER-210 Modified | B.05E+00 | 4.25E+00 | 4.27E+00 | 7.04E+00 U pCilg
18.04086.08 | TRG B103202ACJFCO08CY 04/07/18 1355 | 4/18/2018 = 4/19/2018 | 18-04086 Tritium UANL ER-210 Modified | -2.77E+00 | B.90E+00 | 3.90E+00 | 6.84E+00 U pCilg
18-04086-08 | TRG B103202ACJFCO09CY 04/0718 10:06 | 4/18/2018 . 4/19/2018  18-04086 Tritium LANL ER-210 Modified | -3.00E+00 | 4.22E+00 . 4.22E+00 ' 7.40E+00 U pCilg
18-04086-10 | TRG B103202ACJFCO10CY 0411018 08:00 © 4/18/2018 | 4/20/2018  18-04086 Tritium UANL ER.210 Modified | -2.75E+00 . 3.87E+00 | 3.87E+00 | 6.80E+00 U pCilg
180408611 = TRG B103202ACJFCO11CV 04/09ME 1335 | 4118/2018 | 4/20/2018 = 18-04086 Tritium UANL ER.210 Modified | 144E+00 | 417E+00 = 4.17E+00 | 7.11E+00 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Biank;DUP=Duplicate;TRG=

EBERLINE ANALYTICAL CORPORATION

Normal Sample;DO=Duplicate Original;U=Non-detect

@ EBERLINE
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Printed: 5/4/2018 3:07 AM Page 4 of 11
Report To: Work Order Details:
Eberline Ana Iytic al Patricia Giza ~ spe: 18-04086
. i Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Blvd Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO

ngb S;Tpp;e E Clllgnt S;r:tzle ! R;caei;pt : An;;)t(:xs B?g: n Analyte Method Result cu CSsy MDA | Qualifier RS::?:
18-04086-01 | LCS ~ KNOWN 04/1818 00:00 | 4/18/2018 ' 4/19/2018 = 18-04086 Iran-55 ASTM 3500-Ni Modified | 7.74E+03 . 3.25E+02 pCilg
18-04086-01 | LCS SPIKE 04/18/1800:00 | 4/18/2018 = 4/19/2018  18-04086 ! Iron-55 ASTM 3500-Ni Modified | 638E+03 @ 7.59E+02 = 8.76E+02 . 2.85E+02 pCilg
18-04086-02 | MBL BLANK 04/18/18 00:00 | 4/18/2018 = 4/19/2018 . 18-04086 = Nickel-59 ASTM 3500-Ni Modified | -1.81E-01 . 1.36E+00 = 1.36E+00  2.10E+00 u pCilg
18-04086-03 DUP ¢ B103202ACJFCO04CY 04/10/18 15:42  4/18/2018  4/19/2018 = 18-04086 Nickel-59 ASTM 3500-Ni Modified | -3.26E-01 - 3.57E-01 3.58E-01 5.15E-01 u pCifg
18-04086-04 DO | B103202ACJFC004CY 04/10/18 15:42 & 4/18/2018 = 4/19/2018 = 18-04086 :  Nickel-59 ASTM 3500-Ni Modified | -9.88E-02 | 3.35E-01 335E-01 5.15E-01 ¥] pCilg
18-04086-05 TRG B103202ACJFCO05CY 04/09/18 09:40 | 4/18/2018 = 4/19/2018 = 18-04086  Nickel-59 ASTM 3500-Ni Modified | 1.25E-02 4.03E-01 4.03E-01 6.30E-01 U pCilg
18-04086-06 | TRG B103202ACJWCO06CV 04/06/18 15:30 | 4/18/2018 | 4/19/2018 = 18-04086  Nickel-59 ASTM 3500-Ni Modified | 1.09E-01 1.47E-01 1.47E-01 2.39E-01 u pCilg
18-04086-07 TRG B103202ACJFCO07CY 04/10118 13:02 | 4/18/2018 : 4/20/2018 = 18-04086 . Nickel-59 ASTM 3500-Ni Modified | -1.26E-02 = 8.86E-02 8.86E-02 1.37E-01 u pCilg
18-04086-08 | TRG | B103202ACJFC008CY 04/07/18 13:55 | 4/18/2018 | 4/20/2018  18-04086 |  Nickel-59 ASTM 3500-Ni Modified | -9.22E-02  3.05E-01 3.05E-01 4.66E-01 u pCilg
18-04086-09 | TRG | B103202ACJFCO09CY 04/07/18 10:05 | 4/18/2018 | 4/20/2018 . 18-04086 . Nickel-59 ASTM 3500-Ni Modified | -4.09E-01 = 2.29E-01 2.31E-01 2.96E-01 u pCilg
18-04086-10 TRG | B103202ACJFCO10CV 04/10/18 08:00 | 4/18/2018 = 4/20/2018 | 18-04086 :  Nickel-59 ASTM 3500-Ni Modified i 7.61E-02 1.75E-01 1.75E-01 2.79E-01 U pCilg
18-04086-11 . TRG B103202ACJFCOT1CV 04/09/18 13:35 | 4/18/2018 | 4/20/2018  18-04086 | Nickel-59 ASTM 3500-Ni Modified | -2.50E-01 : 3.16E-01 3.17E-01 4.63E-01 u pCilg
18-04086-01 LCcs KNOWN 0411818 00:00 | 4/18/2018 | 4/21/2018 = 18-04086 = Nickel-63 ASTM 3500-Ni Modified | 1.52E+03 = 4.57E+01 ; pCilg
18-04086-01 LCS SPIKE 04/18/18 00:00 | 4/18/2018 = 4/21/2018 1804086 |  Nickel-63 ASTM 3500-Ni Modified | 1.44E+03 - 8.73E+00 | 8.53E+01 | 1.95E+00 pCilg
18-04086-02 MBL BLANK 04/18/18 00:00 | 4/18/2018 | 4/21/2018 1804086 .  Nickel-63 ASTM 3500-Ni Modified | 1.60E-01 1138400 | 1.13E+00  1.93E+00 u pCilg
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 | 4/18/2018 | 4/21/2018 = 18-04086 |  Nickel-63 ASTM 3500-Ni Modified | 5.68E-01 1.01E+00 | 1.01E+00 : 1.71E+00 U pCilg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 | 4/18/2018 | 4/21/2018 = 18-04086 . Nickel-63 ASTM 3500-Ni Modified | 7.97E-0t 1.03E+00 | 1.04E+00 | 1.74E+00 u pCilg
18-04086-05 TRG B103202ACJFCO05CV 04/09/18 09:40 | 4/18/2018  4/21/2018 ' 1804085 | Nickel-63 ASTM 3500-Ni Modified | 7.11E-01 1016400 | 1.02E+00 | 1.71E+00 U pCilg
18-04086-06 ; TRG B103202ACJWC006CV 04/06/18 15:30 | 4/18/2018 | 4/21/2018  18-04086 Nickel-63 ASTM 3500-Ni Modified | 1.30E+01 . 120E+00 = 142E+00 = 1.B1E+00 { pCilg
18-04086-07 TRG B103202ACJFCO0TCV 04/10/18 13:02 | 4/18/2018 | 4/21/2018 . 18-04086 Nickel-63 ASTM 3500-Ni Modified | 9.79E+00 | 1.12E+00 ' 1.26E+00 = 1.57E+00 !\ pCig
18-04086-08 | TRG B103202ACJFCO08CY 04/07/18 13:55 | 4/18/2018 © 4/22/2018  18-04086 Nickel-63 ASTM 3500.N; Modified | .30E+01 | 232E+00 | 594E+00 | 1.75E+00 pCilg
18-04086-09 | TRG B103202ACJFCO09CY 04/07/18 10:05 | 4/18/2018 | 4/22/2018 ; 18-04086 Nickel-63 ASTM 3500-Ni Modified | 3.53E-01 1.00E+00 | 1.00E+00 = 1.70E+00 @ U pCilg
18-04086-10 | TRG B103202ACJFCO10CY 04/10/18 08:00 = 4/18/2018 . 4/22/2018 : 18-04086 Nickel-63 ASTM 3500-Ni Modified | 149E+01 | 120E+00  148E+00  156E+00 pCilg
18-04086-11 | TRG B103202ACJFCO11CV 04/09/18 13:35 | 4/18/2018 | 4/22/2018  18-04086 Nickel-63 ASTM 3500-Ni Modified | 3.14E+00 | 1.12E+00 = 1.13E+00 | 1.80E+00 | pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=!

EBERLINE

| EBERLINE ANALYTICAL CORPORATION

ANALYTICAL

| 601 SCARRORO RoAD OAK RIDGE, TN 37830

865/481-0683 FAxX 865/483-467]

Duplicate; TRG=Normal Sample;DO=Duplicate QCriginal;U=Non-detect




Printed: 5/4/2018 9:07 AM Page 5 of 11
Report To: Work Order Details:
. i Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category: . ENVIRONMENTAL
Zion, iL 60099 Sample Matrix. SO

Llan S.?;"p‘ze C"'g"t saD?t':'e ReD‘;‘i;pt A";;‘t’:’s B?l;d' Analyte Method Result cu csu MDA Qualiﬁeri R::i‘t’:
18-04086-01 | LCS | KNOWN 04/18/18 00:00 | 4/18/2018 = 4/23/2018 = 18-04086 . Neptunium-237 EIChroM ACWO8 Mod | 9.51E+00 | 3.42E-01 pCilg
18-04086-01 LCS SPIKE 04/18/18 00:00 | 4/18/2018 = 4/23/2018  18-04086 : Neptunium-237 EIChroM ACWO08 Mod 143E+01 | 125E+00 | 181E+00 @ 1.94E-01 pCilg
18.04086-02 | MBL BLANK 04/18118 00:00 | 4/18/2018  4/23/2018 = 18-04086 | Neptunium-237 EIChroM ACWO8 Mod | -8.91E-03 | 528F-02 & 529602  1.256-01 u pCilg
18-04086-03 | DUP B103202ACJFC004CV 04/10/18 15:42 | 4/18/2018 . 4/23/2018  18-04086 = Neptunium-237 EIChroM ACW08 Mod 178E-02 | 8.10E-02 & 810E-02 . 1.80E-01 U pCifg
18-04086-04 DO B103202ACJFC004CY 04110118 15:42 | 4/18/2018 ~ 4/23/2018 = 18-04086 . Neptunium-237 EIChroM ACW08 Mod | -2.59E-02 | 540E-02 | 541E02  1.60E-0t u pCilg
18-04086-05 | TRG B103202ACJFCO05CY 04/09/18 09:40 | 4/18/2018 = 4/23/2018 . 18-04086 = Neptunium-237 EIChroM ACWO08 Mod 6.46E-03 = 4.18E-02 | 418E-02 | 1.14E-01 U pCifg
18-04086-06 | TRG B103202ACJWCO06CY 04/06/18 15:30 | 4/18/2018 = 4/23/2018  18-04086 | Neptunium-237 EIChroM ACWOS Mod | -179E-02 : B373E02 = 374E02 | 1.11E01 U pCilg
18-04086-07 | TRG B103202ACJFC007CV 04110118 13:02 | 4/18/2018  4/23/2018 = 18-04086 | Neptunium-237 EIChroM ACWO08 Mod 136E-02 | 325602 | 325602 | 6.82E-02 U pCilg
18-04086-08 @ TRG B103202ACJFC008CY 04/07/18 1355 | 4/18/2018 = 4/23/2018  18-04086 : Neptunium-237 EIChroM ACWO08 Mod 928E.03 | 387E-02 | 3.87E-02  9.94E-02 U pCilg
18-04086-09 | TRG B103202ACJFCO09CV 04/07/18 10:05 | 4/18/2018  4/23/2018 . 18-04086 | Neptunium-237 EIChroM ACW08 Mod | -B.95E-03 ;| 359E-02 | 359E-02  9.21E-02 U pCiig
18.04086-10 . TRG | B103202ACJFCO10CY 0410/18 08:00 | 4/18/2018 4/23/2018 = 18-04086 . Neptunium-237 EIChroM ACWO08 Mod 278E02 | 601E-02 & 602E-02 = 1.19E-01 u pCifg
18-04086-11 TRG | B103202ACJFCO11CY 04/09/18 1335 | 4/18/2018 : 4/23/2018 - 18-04086  Neptunium-237 EIChroM AGW08 Mod 224E.03 = 515602 | 5156-02 = 1.31E-0t U pCilg
18-04086-01 LCS KNOWN 04/18/18 00:00 | 4/18/2018  4/20/2018  18-04086 = Promethium-147 EML Pm-01 Modified 434E+01 | 117E+00 pCilg
18-04086-01 LCS SPIKE 04118/18 00:00 | 4/18/2018 | 4/20/2018 = 18-04086 = Promethium-147 EML Pm-01 Modified 514E+01 | 1.72E+00 @ 7.89E+00 | 1.55E+00 . pCilg
18-04086-02 MBL BLANK 04/18/18 00:00 | 4/18/2018 4/20/2018 = 18-04086 | Promethium-147 EML Pm-01 Modified 320E-01 | 8.89E-01 890E-01 = 1.54E+00 U | pCilg
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 | 4/18/2018 = 4/20/2018 . 18-04086 | Promethium-147 EML Pm-01 Modified 1.01E+00 | 8.10E-01 824E01 | 1.35E+00 U pCilg
18-04086-04 DO B103202ACJFC004CV 04110118 15:42 | 4/18/2018  4/20/2018 =~ 18-04086 | Promethium-147 EML Pm-01 Modified 1.12E-01 7.84E-01 784E-01 | 134E+00 U pCilg
18-04086-05 . TRG B103202ACJFCO05CV 04/09/18 09:40 | 4/18/2018 | 4/20/2018  18-04086 Promethium-147 EML Pm-01 Modified 4.78E-01 7.54E-01 757E-01 | 1.27E+00 U pCilg
18-04086-06 1 TRG B103202ACJWCO06CV 04/06/18 15:30 | 4/18/2018  4/20/2018 . 18-04086 = Promethium-147 EML Pm-01 Modified 112E+00 | 7.38E-01 757601 | 122E+00 U pCilg
18-04086-07 | TRG B103202ACJFCO07CV 04/10/18 13:02 | 4/18/2018 = 4/20/2018 = 18-04086 . Promethium-147 EML Pm-01 Modified 1.20E+00 | 7.28E-01 749E01 | 120E+00 U pCilg
18-04086-08 = TRG B103202ACJFCO08CY 04/07/18 13:55 | 4/18/2018 = 4/20/2018 . 18-04086 i Promethium-147 EML Pm-01 Modified 1196400 | 7.51E-01 772E-01  1.24E+00 U pCilg
18-04086-09 : TRG B103202ACJFC009CV 04/07/18 10:05 | 4/18/2018 . 4/20/2018 . 18-04086 | Promethium-147 EML Pm-01 Modified 538E-01 7.65E-01 769E-01 = 1.29E+00 u pCilg
18-04086-10 © TRG B103202ACJFCO10CV 04/10/18 08:00 | 4/18/2018  4/20/2018 | 18-04086 | Promethium-147 EML Pm-01 Modified 9 15E-01 7.74E-01 786E-01 | 1.20E+00 U pCilg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 1335 | 4/18/2018 | 4/20/2018 = 18-04086 | Promethium-147 EML Pm-01 Modified 1.57E+00 | 7.92E-01 826E-01 @ 130E+00 pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank; DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect

ANALYTICAL

], EBERLINE ANALYTICAL CORPORATION
| 601 SCARBORO ROAD OAK RIDGE, TN 37830

865/481-0683

Fax 865/483-462]




Printed: 5/4/2018 9:07 AM Page 6 of 11
Report To: Work Order Details:
. . Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category.  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
ngb s;;“pp;e C'l';"t s;’:& te Rgca‘i;pt A"g:t’:’s Bi’gh Analyte Method Resut  CU csu MDA | Qualifier R::i‘t’:
18-04086-01 LCS | KNOWN 04118118 00.00 | 418/2018 . 4/23/2018 = 18-04086 | Plutonium-238 EML Pu-02 Modified 522E+00 | 1.10E-01 pCilg
18-04086-01 {cs | SPKE 041818 00:00 | 4/18/2018 | 4/23/2018  18-04086 . Plutonium-238 EML Pu-02 Modified 448E+00 | 767E-01 | B879E-0t | 1.38E-0% pCifg
18.04086-02 . MBL BLANK 041818 0000 | 4/18/2018  4/23/2018 = 18-04086 | Plutonium-238 EML Pu-02 Modified 208E-02 | 434E02  435E-02 | 1.29E-01 u pCifg
18-04086-03 = DUP B103202ACJFCO04CV 04110118 1542 | 4182018  4/23/2018 = 18-04086 : Plutonium-238 EML Pu-02 Modified 120E-02 = 4BBE-02 = 4.88E02 | 1.25E-01 U pCilg
18.04086-04 DO B103202ACJFCO04CY 04M0M8 1542 | 4/18/2018 . 4/23/2018 = 18-04086 |  Plutonium-238 EML Pu-02 Modified 404E.02 | 6.88E02  689E-02 | 1.16E-01 U pCilg
180408605 . TRG B103202ACJFCO05CV 04109118 0940 | 418/2018 ~ 4/23/2018  18-04086 . Plutonium-238 EML Pu-02 Modified 485E.02 | 547E02 = 5A49E02 | 1.85E-01 U pCilg
18-04086-06 | TRG B103202ACJWCO0BCY 04/06/118 1530 | 4/18/2018 | 4/23/2018 | 18-04086 : Plutonium-238 EML Pu-02 Modified 265E-02 | 65502 | 6.55E-02 | 1.86E-01 U pCilg
18-04086-07 | TRG B103202ACJFCO07CY 041018 13:02 | 418/2018 = 4/23/2018 = 18-04086 | Plutonium-238 EML Pu-02 Modified 1.23E-01 132601 | 132601 @ 1.82E-01 U pCifg
18-04086.08 = TRG B103202ACJFCO08CY 0407118 13:55 | 418/2018  4/23/2018 = 18-04086 | Plutonium-238 EML Pu-02 Modified 373E-02 | BO09E-02  8.10E-02 = 1.60E-01 U pCifg
18-04086-09 . TRG B103202ACJFCO09CY 04/07/8 1005 | 4/18/2018 = 4/23/2018  18-04086  Plutonium-238 EML Pu-02 Modified 217E-02 | 992E02 = 992E-02 | 2.32E-01 u pCifg
18.04086-10 | TRG B103202ACJFCO10CY 04110118 08:00 | 418/2018  4/23/2018 = 18-04086 : Plutonium-238 EML Pu-02 Modified 286E.02 | 598E-02  599E02 | 1.77E-01 U pCilg
18.04086-11 . TRG B103202ACJFCO11CY 04/09118 1335 | 4/18/2018  4/23/2018 = 18-04086 | Plutonium-238 EML Pu-02 Modified 166E-02 | 758E02  7.58E-02  1.77E-01 U pCifg
18-04086-01 Lcs KNOWN 04118118 0000+ A118/2018 | 4/23/2018 = 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 7.04E+00 | 2.25E-01 pCilg
18-04086-01 LS | SPKKE D4H18/18 00-00 | A118/2018 | 4/23/2018 = 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 750E+00 | 116E+00 | 1.36E+00 | 6.58E-02 pCifg
18-04086-02 | MBL BLANK 08118 0000 | 41812018 | 4/23/2018 . 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 439E.02 | 7A26.02 | TA3E02 | 1.22E-01 U pCilg
18.04086-03 = DUP B103202ACJFCO04CV 04110118 15:42 | 4/118/2018 | 4/23/2018 - 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 122E.02 | 488E02 | 488E-02 | 1.25E-01 U pCilg
18-04086-04 DO B103202ACJFC004CV 04ONS 1642 | 418/2018 | 42372018 = 18.04086 . Plutonium-239/240 |  EML Pu-02 Modified 372602 | 539E-02 | 5A40E-02 | 1.73E-01 U pCilg
18.04086-05 | TRG B103202ACJFCO05CV 0AI0O/18 0940 | 4118/20168  4/23/2018 | 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 3GAE02 | 526602 | 528E-02  169E-01 u pCilg
18-04086-06 | TRG B103202ACJWCO0BCY CATO6IE 1530 | 4118/2018 | 4/23/2018 ~ 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 212E.02 | 645E.02 @ 6.46E-02 | 1.76E-01 U pCilg
18.04086-07 | TRG B8103202ACJFCO07CY 0AHOMS 13:02 | 418/2018 | 4/23/2018  18-04086 ' Plutonium-239/240 |  EML Pu-02 Modified 170E.02 | 778E-02 | 7.78E-02 | 1.82E-01 U pCilg
180408608 @ TRG B103202ACJFCO08CY 04/07118 13:56 | 41812018 . 4/23/2018 | 18-04086 | Plutoniumn-239/240 |  EML Pu-02 Modified 656E-02 | 986E02 = 988E-02 | 1.59E-01 U pCifg
18-04086-09 | TRG B103202ACJFCO09CY 04/07/18 10:05 + 411872018 . 4/23/2018 . 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 332602 | 9.80E-02 | O80E-02 | 2.13E-01 U pCifg
18-04086-10 | TRG B103202ACJFCO10CY 04110118 08-00 | 4118/2018 | 4/23/2018 = 18-04086 | Plutonium-239/240 |  EML Pu-02 Modified 191E.02 | 582E.02 ; 582E02 | 158E-01 U pCifg
18-04086-11 | TRG B103202ACJFCO11CY 04/09118 1335 | 4/18/2018 | 4/23/2018  18-04086 | Plutonium-239/240 | EML Pu-02 Modified 137602 | 570E02 | 570E-02 | 184E-01 U pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=

EBERLINE ANALYTICAL CORPORATION

ANALYTICAL

| 601 SCARBORO ROAD OAK RIDGE, TN 37830

865/L81-0683 FAX 865/483-4L621

Blank; DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Ebe rline Ana |yti ca I Patricia Giza spe:  18-04086
. . Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category:  ENVIRONMENTAL
Zion, IL. 60099 Sample Matrix: SO

"l;b Siz’p‘:e C"';“" Sg’:t‘:e R;‘;‘;"‘ ! A"g;‘t’:‘s : B?[t;h Analyte Method Result cu csu MDA Qualifier RUQ;’E:’:
18-04086-01 LCS KNOWN 04118180000 | 4/18/2018 | 4/23/2018 _ 18-04086 | Piutonium-241 EML Pu-02 Modified 278E+02 | 1.28E+01 pCilg
18-04086-01 Lcs SPIKE 04/18/18 00:00 | 418/2018 | 4/23/2018  18-04086 Plutonium-241 EML Pu-02 Modified 230E+02 . TATE+00 | 201E+01 | B.91E+00 pCifg
18:04086-02 .  MBL BLANK 0411818 0000 | 4/18/2018 | 4/23/2018 | 18-04086 = Piutonium-241 EML Pu-02 Modified 2366400 . 5.99E+00 | 5.99E+00 | 1.02E+01 U pCilg
18.04086-03 | DUP B103202ACJFCO04CV 04HOMB 1542 | 418/2018 | 4/23/2018 | 18-04086 . Plutonium-241 EML Pu-02 Modified 16BE+00  631E+00 | 631E+00  108E+01 u pCilg
18.04086-04 DO B103202ACJFC004CY 04110118 1542 | 4118/2018 : 4/23/2018 = 18-04086 |  Plutonium-241 EML Pu-02 Modified 261E+00  5.69E+00 = 569E+00 | 9.63E+00 u pCilg
18.04086.05 | TRG B103202ACJFCO05CY 04109118 09-40 | 4/18/2018 | 4/23/2018 = 1804086 Plutonium-241 EML Pu-02 Modified {29E+00 | G44E+00 | 6.44E+00 | 1.11E+01 U pCilg
1804086-06 | TRG B103202ACJWCO06CY 04106118 1530 | 4/18/2018 | 4/23/2018 = 18-04086 : Plutonium-241 EML Pu-02 Modified 334E400 . 7.28E+00 | 7.28E+00 | 123E+01 U pCifg
18.04086-07 | TRG B103202ACJFCO07CV 04110118 1302~ 4/18/2018 . 4/23/2018 = 18-04086 .  Plutonium-241 EML Pu-02 Modified 000E+00 | 7.34E+00 | 7.34E+00 | 1.26E+01 u pCilg
180408608 | TRG B103202ACJFCO08CY 04107118 1355 | 4118/2018 = 4/23/2018  18-04086 |  Plutonium-241 EML Pu-02 Modified f11E+00  B835E+00 | B.35E+00 | 1.43E+01 U pCifg
18.04086-09 . TRG B103202ACJFCO09CY 04/0718 1005 | 4/18/2018 | 4/24/2018  18-04086  Plutonium-241 EML Pu-02 Modified 424E+00  924E+00 | 924E+00 | 1.56E+01 U pCilg
18.04086-10 . TRG B103202ACJFCO10CY 041018 08:00 | 4/18/2018  4/24/2018 1804086 = Plutonium-241 EML Pu-02 Modified 265E+00 | TO4EF00 | 7.94E+00 | 1.37E+01 U pCilg
18.04086-11 . TRG B103202ACJFCOT1CV 04100118 1335 | 4118/2018 | 4/24/2018 = 18-04086 |  Plutonium-241 EML Pu-02 Modified A74E+00 | 706E+00 | T.O7E+00 | 1.23E+01 U pCilg
18.04086-01 Lcs KNOWN GATTE18 0000 | 4MBI2018 | 4/2472018 | 18.04086 ~ Technetum-99 | EIChroM TCWO1 Modified | 9.97E+02  2.19E+01 pCifg
18-04086-01 Lcs SPIKE 0418118 0000 | 41812018 | 412412018  18.04086 . Technetium-69 | EIChroM TCWO1 Modified | 108E+03 ~ S5.90E+00 ~ 108E+02 | 1.39E+00 pCilg
180408602 . MBL BLANK SATOIE 5000 T AMBI2016 | 41242018 | 18.04086 ~ Technetum-98 | EIChroM TCWO1 Modified | 5.15E-02 . 846E-01 | BAGE-Q1 | 144E+00 U pCilg
18.04086.03 = DUP B103202ACJFCO04CY carons 1sas T AieIR018 | A/P4I2018 | 18.04086 | Technetum-99 | EIChroM TCWO1 Modified | 334E-01 ~ 8.90E-01 | 8S1E-01 | 1.17E+00 U pCifg
18-04086-04 DO B103202ACJFCO04CY oarone i5as T ae/o018 | 4/242018 | 16-04086 |  Technetium.99 | EIChroM TCWO1 Modified | 577€-01 + 6.87E01 | 6.90E-01 | 1.158+00 U pCifg
180408605 = TRG B103202ACJFCO05CV oA e boa0 T AMe2018 | AIDAIZO18 | 18.04085 | Technetum-99 | EIChroM TCWO1 Modified | 1.05E+00  658E-01 | 6.66E-0t | 1.09E+00 U pCilg
18.04086:06 | TRG B103202ACJWC006CY oaoeIE e A 2018 | AIAI2018 | 18.04086 | Technetum-99 | EIChroM TCWO1 Modified | 8.38E-01  BA1E-DT = 646E-01  1.07E*00 U pCifg
180408607 | TRG B103202ACJFCO07CV 410118 13:07 | 4/18/2018 | 42472018 | 18.04086 | Technetum-99 | EIChroM TCWO1 Modified | 7.68E-01  6.15E:01 . 620E-01  1.02E+00 U pCifg
18.04086:08 | TRG B103202ACJFCO08CY AT a5 T 48018 | 4I24/2018 | 16-04086 | Technetum-99 | EIChroM TCWO1 Modified | 101E+00 : 6.59E-01 | 6.67E-01 | 109E+00 U pCifg
180408609 | TRG B8103202ACJFCO0SCV ST 1008 ABI2018 | 412412018 | 18.04086 = Technetum-98 | EIChroM TCWO1 Modified | 656E-01 -~ 6.45E-01 ¢ 648E-01 1.08E00 U pCifg
18-04086-10 = TRG B103202ACJFCO10CY CAOTE Ca 08 HaI018 | 42412018 | 18.04086 |  Technetum-99 | EIChroM TCWO1 Modified | 8.03E-01 | 643E-01 | 648E01  107E+00 U pCilg
18.04086.11 | TRG B103202ACJFCO11CV 0410918 1335 | 41812018 4242018 | 18:04086  Techneium-99 | EIChroM TCWO1 Modified | 8.56E-01 . 655E-01  6.60E-01 | 1.09E+00 u pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=

EBERLINE ANALYTICAL CORPORATICN

ANALYTICAL

! 60! SCARBORO RoAD OAK RiDGE, TN 37830

865/481-0683 FAX 865/L83~L62]

Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. . Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category . ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO

L‘;b Sf“_ymp‘ze C‘;;“t Sgr:tpe'e R;‘z'ept z A"g;‘t’:'s ' Bj’gh Analyte Method Result  CU csu MDA | Qualifier le:i‘t’:
18.04086-01 = LCS KNOWN GANGHB 0000 | 4/18/2018 | 472472018  18-04086  Strontum-90 | EIChroM SRWO1 Modified | 5.14E+01  2.88E-01 pCilg
18.04086.01 | LCS SPIKE GG CO00 4182018 | 4/2412018 . 16-04086 |  Strontum 90 | EIChroM SRWOT Modified | 4.01E+01  229E+00 | 141E+01 = 9.62E-01 pCifg
18-04086-02 | MBL BLANK T OATEI8 0000 | A1EI2018 | 4/2AI3018 | 18.04086  Strontium-90 | EIChroM SRWO1 Modified | -3.98E-01  345E-01  371E-01  7.T4E-01 U pCilg
18:04086.03 = DUP B103202ACJFC004CY CAOTE 15ds | 41812018 | 42412018 | 18-04086 . Stontum90 | EIChroM SRWOT Modified | 3.58E-01 . 2.85E-01 | 311E-01 ©  5.68E-01 U pCilg
18-04086-04 DO B103202ACJFCO04CY Canoie Toas ANB/2018 . 472412018 © 16-04086  Stronfuum-90 | EiChroM SRWO1 Modified | -4.54E-02 | 277E-01  278E.01 . 5.98E-01 U pCilg
180408605 : TRG B103202ACJFCO0SCY e a0 41812018 | 4/2412018 | 18-04086 . Strontum-80 | EIChroM SRWO1 Modified | -381E-02 | 262E-01 | 262E-01 .« 5.64E-01 U pCilg
18-04086.06 | TRG B103202ACJWCO08CY 040616 1630 | 4HBI2018 | 412412018  18-04086  Stronfum-90 | EIChroM SRWOT Modified | 482E-02 |~ 249E-01  249E:01 = 526E01 & U pCilg
18.04086-07 , TRG B103202ACJFCO07CV 0411018 13:02 | 4182018 | 4/24/2018  18-04086  Stontuum-90 | EIChroM SRWO1 Modified | 2.85E-01 188E-01 | 21301 370601 U pCilg
18.04086:08  TRG B103202ACJFCO08CY A 1aes  AHBI2018 | 42412018 | 1804086 = Strontium-90 | EIChroM SRWO1 Modified | 150E-01 | 250E-01 | 264E01  536E-01 . U pCilg
18.04086-09 : TRG B103202ACJFCO09CY CioTHB 1008 anB018  A/24;2018 | 16.04086 . Stontum-90 | EIChroM SRWO! Modified | 205E-01 | 266E-01 | 275E-01  546E01 U pCifg
18.04086-10 | TRG B103202ACJFCO10CY AT e B0 AME/018 | 47242018 1804086 |  Strontum-90 | EIChroM SRWO1 Modified | -379E-01 : 264E-01 | 296801  6.07E-01 u pCilg
18-04086-11 . TRG B103202ACJFCOT1CY oaioeie Taas T ABI018 | AfoAI2018 | 16.04086 . Strontium90 | EiChroM SRWO1 Modified | 3.66E-01 | 247E-01 | 278E01 ~ 4.87E01 U pCilg
18-04086-01 Lcs KNOWN 04118/18 00:00 | 4/18/2018  4/18/2018 ~ 18-04086 Cobalt-60 EPA 901.1 Modified 271E+02 | 1.06E+01 pCifg
18-04086-01 LCS KNOWN ‘041818 0000 | 4118/2018 | 4/18/2018  18-04086 = Cesium-137 EPA 901.1 Modified 169E+02 | 6.75E+00 pCilg
18-04086-01 Lcs SPIKE 0418118 0000 | 418/2018  4/18/2018  18-04086 | Cobalt-60 EPA 901.1 Modified 266E+02 | 1526401 | 2.04E+01 = 3.10E+00 pCilg
18-04086-01 tcs SPIKE 04118118 0000 | 4/18/2018 @ 4/18/2018 | 18-04086 .  Cesium-137 EPA 901.1 Modified 188E+02 | 226E+01 | 245E+01 = 267E+00 pCilg
18.04086-02 | MBL BLANK 04118118 00-00 | 4/18/2018 | 4/18/2018 = 18-04086 - Silver-108m EPA 901.1 Modified 153E.02 | 307602 | 307E-02 | 3.96E-02 u pCifg
18.04086.02 . MBL BLANK 041818 0000 | 4/18/2018 | 4/18/2018  18-04086 = Cobalt-60 EPA 9011 Modified 2036-02 | 261E-02 | 261E-02 = 402602 U pCilg
18.04086.02 | MBL BLANK 04116/18 00:00 | 4/18/2018 | 4/18/2018 | 18-04086 |  Cesium-134 EPA 901.1 Modified 315E-02 | 388E02 | 389E02 | 4T1E-02 U pCilg
180408602  MBL BLANK 04118118 00-00 | 4/18/2018 | 4/18/2018 = 18-04086 |  Cesium-137 EPA 901.1 Modified 6.36E-03 | 328E-02 | 3.28E-02  489E-02 U pCilg
18.04086:02 | MBL BLANK 04118118 00:00 . 4/18/2018 | 4/18/2018  18-04086 = Europium-152 EPA 901.1 Modified GEBE02 | B899E02 . O9O00E-02 . 7.05E-02 u pCilg
18.04086-02 = MBL BLANK 04118118 00:00 | 4/18/2018 | 4/18/2018  18-04086 . Europium-154 EPA 901.1 Modified 6.24E-03 | 20102 | 291E-02 = 3.44E-02 U pCilg
18.04086-02 | MBL BLANK 04/18/18 00:00  4/18/2018 | 4/18/2018 | 18-04086 Europium-155 EPA 901.1 Modified 526E02 | 368E-02 | 3.69E-02 | 4.66E-02 U pCilg
18.04086.02 . MBL BLANK DAMB8 0000 | 4/18/2018 = 4/18/2018  18-04086 = Potassium-40 EPA 9011 Modified 473E02 | 275E-01 | 275E-01  3.95E-01 U pCilg
18.04086.02 = MBL BLANK 04/148/18 00:00 | 4/18/2018 | 4/18/2018  18-04086 = Molybdenum-93 EPA 901.1 Modified 134E.02 | 254E02 = 255E-02 | A.0BE-02 U pCilg
18.04086-02  MBL BLANK 041818 00:00  4/18/2018 = 4/18/2018  18-04086 Niobium-94 EPA 901.1 Modified 546E:04 . 751E-03 | 751E-03 = 4.40E-02 u pCilg
18.04086-02 = MBL BLANK 0418118 00:00 | 4/18/2018 | 4/18/2018 = 18-04086 = Antimony-125 EPA 901.1 Modified 42802 | 784E02 | 794E-02  1.08E-01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {1-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=

EBERLINE ANALYTICAL CORPORATION

Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Ana Iytical Patricia Giza ~ spe 18-04086
. i Zion Solutions, LLC Purchase Order: . 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category. _ ENVIRONMENTAL
Zion, iL 60099 Sample Matrix: SO

Llan S;;np;::e Cl;gm S;r:i te ReDcai;pt :' Angg:(s Ba‘:;h ; Analyte Method Result cu csu MDA Qualifier | RJ[%::
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 © 4/18/2018 | 4/18/2018 ©18-04086 Silver-108m EPA 901.1 Modified -5.45E-02 1.54E-01 1.54E-01 1.79E-01 U pCiig
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 4/18/2018 | 4/18/2018 . 18-04086 Cobalt-60 EPA 901.1 Modified 1.60E-01 9.82E-02 9.86E-02 1.95€-01 U pCifg
18-04086-03 DUP B103202ACJFCO04CV 04/10/18 15:42 4/18/2018 . 4/18/2018 ; 18-04086 Cesium-134 EPA 901.1 Modified -6.56E-02 8.42E-02 8.43E-02 2.35E-01 U pCilg
18-04086-03 DUP B103202ACJFCO04CV 04/10/18 15:42 4/18/2018 @ 4/18/2018 . 18-04086 : Cesium-137 EPA 901.1 Modified 1.57E-01 1.76E-01 1.76E-01 2.92E-01 u pCi/g
18-04086-03 DuUP B103202ACJFC004CV 04/10/18 15:42 4/18/2018 | 4/18/2018 = 18-04086 Europium-152 EPA 901.1 Modified -1.47E-01 4.25E-01 4.25E-01 4.50E-01 U pCilg
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 © 4/18/2018 . 4/18/2018 = 18-04086 | Europium-154 £PA 901.1 Medified 2.75E-02 3.26E-01 3.26E-01 2.32E-01 U pCif/g
18-04086-03 pup B103202ACJFCO04CV 04/10/18 15:42 4/18/2018 | 4/18/2018 : 18-04086 Europium-155 EPA 901.1 Modified -2.59E-03 2.53E-01 2.53E-01 4.03E-01 U pCi/g
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 4/18/2018 4/18/2018 | 18-04086 = Potassium-40 EPA 901.1 Modified 7.38E+00 2.04E+00 2.08E+00 3.17E+00 pCifg
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 | 4/18/2018 | 4/18/2018 . 18-04086 : Molybdenum-93 £PA 901.1 Modified -8.46E-03 1.23E-01 1.23E-01 1.62E-01 U pCilg
18-04086-03 : DUP B103202ACJFCO04CV 04/10/18 15:42 | 4/18/2018 : 4/18/2018 | 18-04086 Niobium-94 EPA 901.1 Modified 1.66E-03 1.14E-01 1.14E-01 1.81E-01 U pCilg
18-04086-03 DUP B103202ACJFC004CV 04/10/18 15:42 4/18/2018 4/18/2018 @ 18-04086 : Antimony-125 EPA 901.1 Modified 2.73E-01 3.79E-01 3.79E-01 6.16E-01 U pCifg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 : 4/18/2018 | 4/18/2018 : 18-04086 Silver-108m EPA 901.1 Modified -4 .48E-02 1.38E-01 1.38E-01 1.81E-01 U pCilg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 4/18/2018 | 4/18/2018 | 18-04086 Cobalt-60 EPA 901.1 Modified 4.14E-02 1.36E-01 1.36E-01 2.21E-01 U pCilg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 4/18/2018 . 4/18/2018 | 18-04086 Cesium-134 EPA 901.1 Modified -5.05E-01 2.49E-01 2.51E-01 2.28E-01 U pCilg
18-04086-04 DO B103202ACJFCO04CV 04/10/18 15:42 4/48/2018 & 4/18/2018 © 18-04086 Cesium-137 EPA 901.1 Modified 1.56E-01 1.62E-01 1.62E-01 2.68E-01 u pCifg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 4/18/2018 | 4/18/2018 . 18-04086 Europium-152 EPA 901.1 Modified 5.13E-02 5.57E-01 5.57E-01 4 52E-01 U pCilg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 4/18/2018 @ 4/18/2018 | 18-04086 Europium-154 EPA 901.1 Modified -1.81E-01 3.31E-01 3.31E-01 2.36E-01 U pCi/g
18-04086-04 . DO B103202ACJFC004CV 04/10/18 15:42 4/18/2018 © 4/18/2018 - 18-04086 Europium-155 EPA 901.1 Modified 4.84E-02 2.33E-01 2.33E-01 3.82E-01 U pCifg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 4/18/2018 | 4/18/2018 . 18-04086 |  Potassium-40 EPA 901.1 Modified 7.10E+00 2.06E+00 2.09E+00 3.55E+00 pCi/g
18-04086-04 DO B103202ACJFC004CV 04/10/18 15.42 4/18/2018  4/18/2018 | 18-04086 ;| Molybdenum-93 EPA 901.1 Modified 8.16E-02 1.23E-01 1.23E-01 1.62E-01 U pCifg
18-04086-04 DO B103202ACJFC004CV 04/10/18 15:42 4/18/2018 | 4/18/2018 | 18-04086 Niobium-94 EPA 901.1 Modified -1.65E-02 1.25E-01 1.25E-01 1.90E-01 U pCilg
18-04086-04 DO B103202ACJFCO04CV 04/10/18 15:42 4/18/2018 . 4/18/2018 | 18-04086 Antimony-125 EPA 901.1 Modified -4.72E-01 4.03E-01 4.03E-01 5.01E-01 U pCi/lg
18-04086-05 | TRG B103202ACJFC005CV 04/09/18 09:40 4/18/2018 © 4/18/2018 : 18-04086 Sitver-108m EPA 901.1 Modified -5.07E-02 2.56E-01 2.56E-01 3.88E-01 U pCilg
18-04086-05 TRG B103202ACJFCO05CV 04/09/18 09:40 4/18/2018 | 4/18/2018 | 18-04086 Cobalt-60 EPA 901.1 Mcdified 4.56E-01 1.84E-01 1.85E-01 4.21E-01 pCilg
18-04086-05 . TRG B103202ACJFCO05CV 04/09/18 03:40 4/18/2018 . 4/18/2018 | 18-04086 Cesium-134 EPA 901.1 Modified -1.61E-01 1.68E-01 1.68E-01 4.00E-01 U pCilg
18-04086-05 TRG B103202ACJFCO05CV 04/09/18 09:40 4/18/2018 = 4/18/2018 = 18-04086 Cesium-137 EPA 901.1 Modified 1.69E-01 2.69E-01 2.69E-01 4.32E-01 u pCilg
18-04086-05 TRG B103202ACJFCO05CV 04/09/18 09:40 4/18/2018 = 4/18/2018 | 18-04086 Europium-152 EPA 901.1 Modified 2.90E+00 1.38E+00 1.38E+00 9.18E-01 U pCilg
18-04086-05 TRG B103202ACJFCO05CV 04/09/18 09:40 4/18/2018 . 4/18/2018 | 18-04086 | Europium-154 EPA 901.1 Modified 2.27E-01 3.98E-01 3.98E-01 4.68E-01 U pCi/g
18-04086-05 TRG B103202ACJFCO05CV 04/09/18 09:40 4/18/2018 . 4/18/2018 | 18-04086 Europium-155 EPA 901.1 Modified 1.09E+00 4 35E-01 4.39E-01 6.82E-01 U pCilg
18-04086-05 | TRG B103202ACJFCO05CV 04/09/18 09:40 4/18/2018 | 4/18/2018 . 18-04086 © Potassium-40 EPA 901.1 Modified 9.07E+00 2.91E+00 2.95E+00 3.22E+00 pCilg
18-04086-05 = TRG B103202ACJFC0O05CV 04/09/18 09:40 4/18/2018 | 4/18/2018 . 18-04086 : Molybdenum-83 EPA 901.1 Modified -9.80E-02 1.68E-01 1.68E-01 3.24E-01 U pCilg
18-04086-05 TRG B103202ACJFC0O05CV 04/09/18 09:40 4/18/2018 : 4/18/2018 . 18-04086 Niobium-94 EPA 901.1 Modified -1.46E-02 2.55E-01 2.55E-01 3.73E-01 U pCilg
18-04086-05 | TRG B103202ACJFCO05CV 04/09/18 09:40 | 4/18/2018 | 4/18/2018 : 18-04086 |  Antimony-125 EPA 901.1 Modified 3.92E-01 7.77E-01 7.77E-01 1.21E+00 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sampie;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
. . Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: - SO

Ll;b S:;nppele C’l';“‘ saD’:tpe'e REDZZP‘ | A"‘;’:t':'s ' BT:;"  Anaiyte Method Result cu | csu MDA . Qualifier le:i::
18.04086.06 . TRG B103202ACJWCO06CY 04/06/18 1530 4/18/2018  4/18/2018  18.04086 . Silver108m EPA 901.1 Modified 504E-02 | 136601 . 136E01  2.13E-01 U pCilg
18-04086.06 | TRG B103202ACJWCO06CY 04/06/18 1530 | 4118/2018 ~ 4/18/2018  18-04086 . Cobalt-60 EPA 901.1 Modified 383E+00 | 302E-01 | 3.60E-01 . 1.48E-01 pCilg
180408606 | TRG B103202ACJWCO06CY 04/06/18 1530 | 4/18/2018 | 4/18/2018  18.04086 |  Cesium-134 EPA 901.1 Modified 305603 | A42E-02 | 442E02 | 2.43E.01 u pCifg
18-04086-06 | TRG B103202ACJWCO06CY 04/06/18 1530 | 4/18/2018  4/18/2018 . 18.04086  Cesium-137 EPA 901.1 Modffied 61E400 | 7.43E-01 | 779601 | 3.65E-01 pCilg
18.04086-06  TRG B103202ACJWCO06CY 04/06/18 1530 4/18/2018  4/18/2018  18-04086 = Europium-152 EPA 901.1 Modified 780E-01 | 7.36E-01 | 7.37E-01 | 468E-01 U pCilg
18-04086-06 | TRG B103202ACJWCO06CY 04106116 1530 1 4182018  418/2018  18.04086 .  Europium-154 EPA 901.1 Modified 47E-01 | B00E-01 | 3O00E01 | 2.39E-01 U pCifg
18-04086.06 . TRG B103202ACJWCO06CY 04/06/18 1530 | 4118/2018  4/18/2018 = 18-04086 = Europium-155 EPA 901.1 Modified 5516-01 | 214801 | 216E01 @ 3.27E-01 U pCilg
18-04086.06 | TRG B103202ACJWCO06CY 04106118 1630 | 41812018 | 4/18/2018 . 1804086 . Potassium-40 EPA 9011 Modified 528E+00 | 1.44E+00 | 146E+00 | 1.72E+00 pCilg
18-04086-06 | TRG B103202ACJWCO06CY 04106/16 1530 | 4182018 ~ 418/2018  18-04086 = Molybdenum-93 EPA 9011 Modified 437602 136E01 | 136E01  9.95E-02 U pCilg
18-04086-06 | TRG B103202ACJWCO06CY 04/06/18 1530 | 4/118/2018 | 4/18/2018 . 18-04086 = Niobium-94 EPA 901.1 Modified 531E-02 | 157E-01  157E01  1.97E-01 U pCifg
18-04086.06 | TRG B103202ACJWCO06CY 04/06/18 1530 4/18/2018 | 4/18/2018  18-04086 ' Antimony-125 EPA 901.1 Modified 378602 | 506E01 | 506E-01 . 7.50E-01 U pCilg
18-04086.07 | TRG |  B103202ACJFCO0TCV 04110118 13:02 | 418/2018 | 4/18/2018  18-04086 .  Silver-108m EPA 901.1 Modified 003E.03 | 6.06E-02 & 606E02 | 6.06E-02 U pCilg
18-04086-07 | TRG B103202ACJFCO07CY 0410118 1302 | 4118/2018 | 4/18/2018  18-04086 |  Cobalt-60 EPA 901.1 Modified 1526400 . 12801 | 150E01 = 1.19E-01 oCilg
18-04086.07 | TRG B103202ACJFCO07CV 04M0NM8 1302 | 4118/2018 | 4/18/2018 = 18-04086 ;  Cesium-134 EPA 901.1 Modified 639E-04 | 268E02 | 268E0Z | 6.17E-02 U pCilg
18-04086-07 . TRG B103202ACJFCO07CV 0471018 13:02 « 4118/2018 | 4/18/2018  18-04086  Cesium-137 EPA 901.1 Modified 171E+00 | 208E-01 | 225601 | 1.15E-01 pCilg
180408607 = TRG B103202ACJFCO07CV 0410118 1302 | 4/18/2018 _ 4/18/2018 ~ 18-04086 Europium-152 EPA 901.1 Modified G4AE02 | 119E-01 | 1ASE-01 | 1.B6E-01 U pCilg
18.04086-07 . TRG B103202ACIJFCO07CY 0410118 1302 | 4/18/2018  4/18/2018 = 18-04086 | Europium-154 EPA 901.1 Modified BE1E-02 | 142601 | 143E01 ¢ B8.29E-02 U pCilg
18.04086.07 = TRG B103202ACJFCO07CV 0410118 13:02 | 4118/2018 ~ 4/18/2018 = 18-04086 |  Europium-155 EPA 901.1 Modified 397E.02 | 470E:02 | A70E02 | 1.32E-01 U pCilg
18.04086-07  TRG B103202ACJFCO07CY 0410118 13:02 | 411812018 | 4/18/2018 : 18.04086 .  Potassium-40 EPA 901.1 Modified 41A5E+00 | 7.78E-01 | S.OBE01 | 6.04E-01 pCilg
180408607 | TRG B103202ACJFCO07CY 04M0M8 1302 | 4/18/2018 | 4/18/2018 . 18-04086 = Molybdenum-93 EPA 901.1 Modified 857E-03 | 482E-02 | 482E02 | 621E-02 U pCilg
18-04086.07 . TRG B103202ACJFCO07CV 0410/18 13:02 | 4/18/2018 = 4/18/2018 = 18-04086 Niobium-94 EPA 901.1 Modified 384E02 | 591E02 | 591E02 | 8.15E-02 U pCilg
18-04086-07 | TRG B103202ACJFCO0TCY 04110118 1302 471812018 = 411812018 | 18-04086 | Antimony-125 EPA 901.1 Modified 098E02 | 127601 | 127601 | 1.94E01 U pCilg
180408608 | TRG B103202ACJFCO08CY 04/07/18 1355 | 4/18/2018  4/18/2018 . 18-04086 = Silver-108m EPA 9011 Modified 489E-03 | 152E-01 | 152E-01 | 180E-01 U pCilg
180408608 | TRG B103202ACJFCO0BCY 04/07/18 13:65 | 4/118/2018 | 4/18/2018 | 18-04086 Cobalt-60 EPA 901.1 Modified 459E+00 | 3856-01 | 451E01 | 4.15E-01 pCilg
18-04086-08 ' TRG B103202ACJFCO08CY 04/07/18 1365 | 41182018 _ 4/18/2018 = 18-04086 . Cesium-134 EPA 901.1 Modified 367E-02 | 530E.02 | 530E02 | 2.00E-01 U pCilg
180408608 | TRG B103202ACJFCO08CY 04/07/18 1355 | 4/18/2018 = 4/18/2018 = 18-04086 .  Cesium-137 EPA 901.1 Modified 8.24E-01 | 2.33E-01 | 237E01 & 3.08E-01 pCilg
180408608 TRG B103202ACJFCO08CY 04/07/18 1355 | 4/18/2018 . 4/18/2018  18-04086 = Europium-152 EPA 901.1 Modified 705E-02 | 336E.01 ;| 336E-01 | 4.16E-01 U pCilg
18.04086-08 . TRG B103202ACJFCO08CY 04I07HE 1355 | 4/18/2018 | 4/18/2018 1804086 = Europium-154 EPA 9011 Modfied 142601 281601 | 281E-01 | 2.15E-01 U pCilg
180408608 . TRG B103202ACJFCO08CY 04/07/18 13:55 | 4118/2018 | 4/18/2018  18-04086 = Europlum-155 EPA 901.1 Modified 108E-01 . 175E.01 | 175601 | 337E-01 U pCilg
180408608 | TRG B103202ACJFCO08CY DAI0TI8 1355 | 41182018 | 4/18/2018 . 18-04086 .  Potassium-40 EPA 901.1 Modffied B52EL00 | 2.18E+00 | 222E+00 | 2.43E+00 oCilg
18-04086.08 | TRG B103202ACJFC008CY 04078 1355 | 4/18/2018  4/18/2018  18-04086 = Molybdenum-93 EPA 901.1 Modified asE07 133801 | 133E01 | 150E-01 U pCifg
18.04086-08 . TRG B103202ACJFC008CY 04/07H8 1355 | 4/18/2018  4/18/2018  18-04086 |  Niobium-94 EPA 901.1 Modified 320E.05 | 162E-01 | 162E01 & 2.27E-01 U oCifg
18-.04086-08 ~ TRG B103202ACJFCO08CY 04107118 1365 | 4118/2018 | 4/18/2018 = 18-04086 | Antimony-125 EPA 901.1 Modified 137601 | 367E-01 | 357E01 | 557E01 U pCilg

CU=Counting Uncertainty; CSU=Combined Standard Uncertainty {1-sigma); MDA=Minimal Detected Activity;l.CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
i . Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd Analysis Category:_ ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: | SO

Lléb S;Tppele C‘I‘Sm SaDr:t;;Ie ReD(;i;pt : Ar;:t/zxs B?I;Ch ; Analyte Method Result cu : csu MDA | Qualifier ‘ T{:‘::
18-04086-08 . TRG B103202ACJFCO09CY 04/07/18 10:05 4/18/2018  4/18/2018 " 18-04086 : Silver-108m EPA 901.1 Modified 8.37E-02 1.47E-01 1.47E-01 2.43E-01 U pCilg
18-04086-09 | TRG B103202ACJFCO09CV 04/07/18 10.05 4/18/2018  4/18/2018 & 18-04086 Cobalt-60 EPA 801.1 Modified 2.15E-04 1.55E-01 1.55E-01 2.16E-01 u pCi/g
18-04086-09 TRG B103202ACJFCO09CV 04/07/18 10:05 4/18/2018 . 4/18/2018 18-04086 Cesium-134 EPA 901.1 Modified 1.23E-02 4.36E-02 4.36E-02 2.55E-01 U pCi/g
18-04086-09 TRG B103202ACJFCO09CYV 04/07/18 10:05 4/18/2018 | 4/18/2018 - 18-04086 Cesium-137 EPA 901.1 Modified 1.02E-01 1.84E-01 1.84E-01 2.86E-01 U pCilg
18-04086-09 TRG B103202ACJFCO09CY 04/07/18 10.05 4/18/2018 = 4/18/2018 © 18-04086 = Europium-152 EPA 901.1 Modified 2.52E-01 4.51E-01 4.52E-01 5.80E-01 u pCilg
18-04086-09 TRG B103202ACJFCO09CV 04/07/18 10:05 4/18/2018 | 4/18/2018 | 18-04086 : Europium-154 EPA 901.1 Modified -1.75E-01 3.46E-01 3.47E-01 2.94E-01 U pCilg
18-04086-09 TRG B103202ACJFCO09CV 04/07/18 10:05 4/18/2018 | 4/18/2018  18-04086 ! Europium-155 EPA 901.1 Modified 8.90E-01 2.90E-01 2.94E-01 4.46E-01 U pCilg
18-04086-09 TRG B103202ACJFCO09CV 04/07/18 10:05 4/18/2018 | 4/18/2018 . 18-04086 Potassium-40 EPA 901.1 Modified 7.51E+00 2.17E+00 2.21E+00 2.52E+00 pCilg
18-04086-09 TRG B103202ACJFCO09CY 04/07/18 10:05 4/18/2018  4/18/2018 . 18-04086 : Molybdenum-93 EPA 901.1 Modified -8.28E-03 1.46E-01 1.46E-01 1.29E-01 U pCilg
18-04086-09 TRG B103202ACJFC0O0SCV 04/07/18 10:05 4/18/2018 | 4/18/2018 : 18-04086 ' Niobium-94 EPA 901.1 Modified -4.96E-02 1.40E-01 1.40E-01 2.15E-01 U pCilg
18-04086-09 TRG B103202ACJFCO09CV 04/07/18 10:05 4/18/2018 | 4/18/2018 18-04086 Antimony-125 EPA 901.1 Modified 2.14E-01 4.84E-01 4 84E-01 7.50E-01 U pCifg
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 | 4/18/2018 = 18-04086 Silver-108m EPA 901.1 Modified -1.83E-01 1.94E-01 1.95E-01 1.76E-01 U pCilg
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 | 4/18/2018 . 18-04086 Cobalt-60 EPA 901.1 Modified 2.55E+01 1.52E+00 2.00E+00 3.00E-01 pCi/g
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 | 4/18/2018 . 18-04086 Cesium-134 EPA 801.1 Modified 2.62E-02 9.83E-02 9.83E-02 1.88E-01 U pCilg
18-04086-10 TRG B103202ACJIFCO10CV 04/10/18 08:00 4/18/2018 | 4/18/2018 : 18-04086 Cesium-137 EPA 901.1 Modified 1.03E+01 1.08E+00 1.21E+00 4.42E-01 pCi/g
18-04086-10 TRG B103202ACJFCO10CV 04/110/18 08:00 | 4/18/2018 = 4/18/2018 | 18-04086 = Europium-152 EPA 901.1 Modified 554E-02 | 5.21E-01 5.21E-01 3.53E-01 U pCilg
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 | 4/18/2018 | 18-04086 Europium-154 EPA 901.1 Modified -2.15E-01 2.93E-01 2.93E-01 1.79E-01 U pCi/g
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 | 4/18/2018 @ 18-04086 Europium-155 EPA 901.1 Modified 1.26E-01 1.98E-01 1.98E-01 2.63E-01 U pCifg
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 . 4/18/2018 © 18-04086 Potassium-40 EPA 901.1 Modified 6.53E+00 1.36E+00 1.40E+00 2.01E+00 pCi/g
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 . 4/18/2018 : 18-04086 Molybdenum-93 EPA 901.1 Modified -1.98E-03 1.20E-01 1.20E-01 1.11E-01 u pCilg
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 : 4/18/2018 = 18-04086 : Niobium-94 EPA 901.1 Modified 1.15E-01 2.20E-01 2.20E-01 2.50E-01 U pCilg
18-04086-10 TRG B103202ACJFCO10CV 04/10/18 08:00 4/18/2018 = 4/18/2018 ~ 18-04086 Antimony-125 EPA 901.1 Modified 8.39E-02 3.32E-01 3.32E-01 5.39E-01 U pCifg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 | 4/19/2018 = 18-04086 Silver-108m EPA 901.1 Modified 1.27E-01 2.21E-01 2.21E-01 3.29E-01 U pCilg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 | 4/19/2018 | 18-04086 Cobalt-60 EPA 901.1 Modified 9.79E-01 2.32E-01 2.37E-01 4.18E-01 pCifg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 © 4/19/2018  18-04086 Cesium-134 EPA 901.1 Modified -1.21E-01 1.55E-01 1.55E-01 4.02E-01 U pCiflg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 = 4/19/2018 = 18-04086 Cesium-137 EPA 901.1 Modified 4.30E-01 2.65E-01 2.66E-01 4.16E-01 pCilg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 . 4/19/2018 . 18-04086 Europium-152 EPA 901.1 Modified 2.63E+00 1.21E+00 1.22E+00 7.43E-01 U pCilg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 | 4/19/2018 | 18-04086 - Europium-154 EPA 901.1 Modified 1.62E-01 3.02E-01 3.02E-01 3.75E-01 u pCifg
18-04086-11 TRG B103202ACJFC011CV 04/09/18 13:35 4/18/2018 | 4/19/2018 = 18-04086 Europium-155 EPA 901.1 Modified 6.39E-01 2.83E-01 2.85E-01 5.64£-01 U pCifg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 . 4/19/2018 : 18-04086 Potassium-40 EPA 801.1 Modified 7.91E+00 2.48E+00 2.52E+00 2.84E+00 pCifg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 = 4/19/2018 : 18-04086 Molybdenum-93 EPA 901.1 Modified -1.48E-01 2.34E-01 2.34E-01 2.11E-01 U pCi/g
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 | 4/19/2018 . 18-04086 ! Niobium-94 EPA 901.1 Modified -1.11E-01 2.04E-01 2.04E-01 2.97E-01 U pCilg
18-04086-11 TRG B103202ACJFCO11CV 04/09/18 13:35 4/18/2018 | 4/19/2018 | 18-04086 : Antimony-125 EPA 901.1 Modified 1.21E-01 6.58E-01 6.58E-01 1.00E+00 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (1-sigma); MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sampie;DO=Duplicate Original;U=Non-detect
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Attachment 1 — . Chain-of-Custody Form
Sample ID Sampl Matrix Sample Type Sample Container s | -+ “Sample Date Sample Time | Analysis Type Preservative Remarks
Log
¢ Vol Unit Type Qtyg‘g‘ % S
4 B103202ACJFC004CV N/A CONCRETE | CONCRETE | 57.94 | cm’ Puck &";23941 YT soss b2y B L SUEH M§ . N/A 0.0-0.5”
v A 87.73¢
g J B103202ACJFC005CV N/A CONCRETE | CONCRETE | 57.94 | em’ Puck 04/09/2018 0940 FULL SUITE N/A 0.0-0.5”
63.74¢
(ﬁ B103202ACIWC006CV N/A CONCRETE | CONCRETE | 57.94 | om’ Puck 04/06/2018 1530 FULL SUITE N/A 0.0-0.5”
156.47g
:}, " B103202ACJFC007CV N/A CONCRETE | CONCRETE | 57.94 | cm® | Puck 1 04/10/2018 1302 FULL SUITE N/A 0.0-0.5”
. 235.30g
% / B103202ACJFCO08CV N/A CONCRETE | CONCRETE | 57.94 | em® | Puck 1 04/07/2018 1355 FULL SUITE N/A 0.0-0.57
N 81.17¢g
q y B103202ACJFC009CV N/A CONCRETE | CONCRETE | 57.94 | cm’ | Puck i 04/07/2018 1005 FULL SUITE N/A 0.0-0.5”
’ 97.54¢
10 B103202ACJFCO10CY N/A CONCRETE | CONCRETE | 57.94 | cm’ | Puck 1 04/10/2018 0800 FULL SUITE N/A 0.0-0.5”
/ 158.57¢
l \V/ B103202ACJFCO011CV N/A CONCRETE | CONCRETE | 57.94 | cmv Puck I 04/09/2018 1335 FULL SUITE N/A 0.0-0.5”
76.27g
Laboratory: Date Submitted To Lab: Ship Container No.: Cooler Temperature: Airbill Number: -
ory ¢ Submil 0 hip i T P T ir! ,KEDCK
107 6695 (648
. Y-
Eberline Labs N/A N/A 2107 0695 L6
Relinquished by: Date Time Received by: Date: (mm/dd/yyyy): Time:
J. ALEX BOHACHEFF 041712018 [ ')\J = (J/) F g L{%‘ 7L ) /1 /7 5
. y /7
1D A Q)’i J e OLJ////LQ.;g 21
Relinquished by: Date Time: Received by: Date: (1rim/ dd/yyyy) Time:
% il o4z | les
Bihad P Riddey?  logi/as| Vo0 |Fed st Quongt 4//712008 | /630
Relmqulshed by: Dafe ¢ Time: Received by: Date: (mm/dd/ Time:
4, A 2 OTSO
2) EX FErsh Ogem,&ﬁ ) g/}ﬁ 0756 %Jyaam_s@/ < x’a/’z
Relinquished by: Date Time: Received by: Date: (mm/dd/yyyf): Time:
(mm/dd/yyyy):
Comments
PO# 677116 7 day turnaround Full Suite




; EBERLINE ANALYTICAL CORPORATION
60! SCARBORO ROAD
@ EBERLINE OAK RIDGE, TENNESSEE 37830

SERVICES PHONE (865) 481-0683
Z FaX (865) 483-462]

EBS-OR-43302
February 2, 2018

Alex Bohacheff
Zion Solutions, LL.C
101 Shiloh Blvd
Zion, IL 60099

CASE NARRATIVE
Work Order # 18-01063-OR

SAMPLE RECEIPT

This work order contains six solid samples received 01/19/2018. Samples were analyzed for Isotopic
Plutonium, Plutonium-241, Neptunium-237, Americium-241/243, Curium-243/244, Strontium-90
(reported from Total Strontium), Technetium-99, Tritium, Carbon-14, Promethium-147, Nickel-59/63,
[ron-55 and by Gamma Spectroscopy.

CLIENT ID LAB ID CLIENT ID LAB ID
B102110CJWC00ICV 18-01063-04 B101110CIWC002CV 18-01063-07
B102110CJFCO05CV 18-01063-05 B101110CJFCO05CV 18-01063-08
B102110CJWMO13MT 18-01063-06 B101110CJFCO07CV 18-01063-09
ANALYTICAL METHODS

Isotopic Plutonium and Plutonium-241 were analyzed using Method EML Pu-02 Modified. Neptunium-
237 was analyzed using EIChroM Method ACW08 Modified. Americium and Curium were analyzed
using Method EML Am-01 Modified. Total Strontium was analyzed using EIChroM Method SRWO0I
Modified. Technetium-99 was analyzed using EIChroM Method TCS01 Modified. Tritium was
performed using Method LANL ER-210 Modified. Carbon-14 was performed using EPA Method 520.0
Modified. Promethium-147 was performed using Method EML Pm-01 Modified. Nickel-59/63 was
performed using Method ASTM 3500-Ni Modified. Iron-55 was performed using EML Method Fe-01-
01 Modified. Gamma Spectroscopy was performed using EPA Method 901.1 Modified.

Laboratory qualifiers are as follows:
U - Result is less than the MDA.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.
Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific.

MDA measurements are determined based on factors and conditions including instrument settings, aliquot
size and matrix type.
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ANALYTICAL RESULTS CONTINUED

SPECIAL CIRCUMSTANCES

Due to the sample matrix, most results demonstrated slightly high method detection limits. Client ID
B102110CIJWC001CV (lab fraction -04) was reanalyzed per client request under Work Order #18-01138.
Some results for this sample only may have revision.

ISOTOPIC PLUTONIUM

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots were taken from dilutions and Plutonium was selectively extracted by
ion exchange. Plutonium was eluted, micro-precipitated and mounted on micro-porous filter media.
Sample activities were then determined by alpha spectroscopy using energy specific regions of interest for
Plutonium-238 and Plutonium-239. Chemical recovery was determined by the use of a Plutonium-242
tracer. Activity of the Plutonium-242 tracer was determined by alpha spectroscopy using an energy
specific region of interest.

Samples demonstrated acceptable results for all Plutonium analyses. Chemical recovery was acceptable
for all samples. The Plutonium-238 and Plutonium-239/240 method blank demonstrated acceptable
results. Results for the Plutonium-238 and Plutonium-239/240 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Plutonium-238 and Plutonium-239 laboratory control sample demonstrated an
acceptable percent recovery.

PLUTONIUM-241

Following sample analysis for Isotopic Plutonium, filter media used was dissolved. Dissolved samples
were placed into scintillation vials, scintillation cocktail was added and Plutonium-241 was determined by
liquid scintillation counting. Analytical tracer recovery was determined by yields from the Isotopic
Plutonium tracer.

Samples demonstrated acceptable results for all Plutonium-241 analyses. Chemical recovery was
acceptable for all samples. The Plutonium-241 method blank demonstrated an acceptable result. Results
for the Plutonium-241 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Plutonium-241
laboratory control sample demonstrated an acceptable percent recovery.

NEPTUNIUM-237

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken to dryness. Sample residues were dissolved in
dilute acid and Neptunium was selectively separated using EIChroM stabilized selective resins.
Neptunium was eluted, micro-precipitated and mounted on micro-porous filter media. Sample activities
were then determined by alpha spectroscopy using an energy specific region of interest for Neptunium-
237 activity. A Neptunium-239 tracer was used to determine chemical yields by beta proportional
counting.
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ANALYTICAL RESULTS CONTINUED

NEPTUNIUM-237 CONTINUED

Samples demonstrated acceptable results for all Neptunium-237 analyses. Chemical recovery was
acceptable for all samples. The Neptunium-237 method blank demonstrated an acceptable result. Results
for the Neptunium-237 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Neptunium-237
laboratory control sample demonstrated an acceptable percent recovery.

AMERICIUM-24 ]

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Americium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Americium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of an Americium-243
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable results for all Americium-241 analyses. All results demonstrated
slightly high method detection limits. Chemical recovery was low for laboratory fraction -06 (Client 1D:
B102110CIWMO13MT). Reanalysis was not performed due to the non-positive sample nature. Chemical
recovery was acceptable for all other samples. The Americium-241 method blank demonstrated an
acceptable result. Results for the Americium-241 duplicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the Americium-241 laboratory control sample demonstrated an acceptable percent recovery.

AMERICIUM-243

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Americium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Americium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of a Curium-244
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable results for all Americium-243 analyses. Chemical recovery was low for
laboratory fraction -06 (Client ID: B102110CJWMO13MT). Reanalysis was not performed due to the
non-positive sample nature. Chemical recovery was acceptable for all other samples. The Americium-243
method blank demonstrated an acceptable result. Results for the Americium-243 duplicate demonstrated
a high relative percent difference; however, normalized difference is within acceptable limits for the
analytical technique. Results for the Americium-243 laboratory control sample demonstrated an
acceptable percent recovery.
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ANALYTICAL RESULTS CONTINUED

CURIUM-243/244

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken and were co-precipitated with Calcium
Phosphate. Precipitates were nitrate converted using Nitric acid and Aluminum Nitrate. The Curium
fractions were separated from other elements using the EIChroM, TRU and UTEVA resins. The separated
Curium fractions were then mounted on a membrane filter by micro-precipitation and counted on the
alpha spectroscopy system. Analytical tracer recovery was determined by the use of an Americium-243
standard and subsequent activity determination by alpha spectroscopy.

Samples demonstrated acceptable results for all Curium-243/244 analyses. Chemical recovery was low
for laboratory fraction -06 (Client ID: B102110CJWMO13MT). Reanalysis was not performed due to the
non-positive sample nature. Chemical recovery was acceptable for all other samples. The Curium-
243/244 method blank demonstrated an acceptable result. Results for the Curium-243/244 duplicate
demonstrated a high relative percent difference; however, normalized difference is within acceptable
limits for the analytical technique. Results for the Curium-244 laboratory control sample demonstrated an
acceptable percent recovery.

TOTAL STRONTIUM

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken and Strontium recovery carriers were added
to each sample. Chemical separations were conducted using selective extractions. Strontium precipitate
was mounted on tared filter media. Chemical recovery was determined by Strontium carrier mass
determinations. Samples were counted by gas flow proportional counting and corrected for Yttrium-90
ingrowth.

Samples demonstrated acceptable results for all Total Strontium analyses. Strontium-90 results were
reported from Total Strontium. Chemical recovery was acceptable for all samples. The Total Strontium
method blank demonstrated an acceptable result. Results for the Total Strontium duplicate demonstrated
an acceptable relative percent difference and normalized difference. Results for the Total Strontium
laboratory control sample demonstrated an acceptable percent recovery.

TECHNETIUM-99

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken and prepared by oxidative reactions with
Nitric acid and Hydrogen Peroxide. After complete oxidization, Technetium was selectively extracted by
the use of EIChroM stabilized resins. Special cleanup chemistry was conducted for complete removal of
interferences associated with Uranium. Processed resins were then transferred to liquid scintillation vials,
scintillation cocktail was added and samples were counted by beta liquid scintillation.

Samples demonstrated acceptable results for all Technetium-99 analyses. The Technetium-99 method
blank demonstrated an acceptable result. Results for the Technetium-99 duplicate demonstrated a slightly
high relative percent difference; however, normalized difference is within acceptable limits for the
analytical technique. Results for the Technetium-99 laboratory control sample demonstrated an acceptable
percent recovery.
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ANALYTICAL RESULTS CONTINUED

TRITIUM

A representative aliquot of each sample was equilibrated with Tritium free water. Equilibrates were
transferred into round-bottomed distillation flasks and attached to single stage stills. A portion of each
middle distillation fraction was transferred to a liquid scintillation vial and cocktail was added. Samples
were then counted by beta liquid scintillation.

Samples demonstrated acceptable results for all Tritium analyses. The Tritium method blank
demonstrated an acceptable result. Results for the Tritium duplicate demonstrated an acceptable relative
percent difference and normalized difference. Results for the Tritium laboratory control sample
demonstrated an acceptable percent recovery.

CARBON-14

A representative aliquot of each sample was placed into a 1-liter reaction vessel. A carbonate solution was
added. Samples were oxidized using Potassium Permanganate. Carbon Dioxide was evolved and Carbon-
14 was captured into Harvey brand, Carb-Sorb cocktail. Carbon-14 beta emissions were then determined
by beta liquid scintillation using an energy selective region.

Samples demonstrated acceptable results for all Carbon-14 analyses. The Carbon-14 method blank
demonstrated an acceptable result. Results for the Carbon-14 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Carbon-14 laboratory control sample demonstrated an acceptable percent
recovery.

PROMETHIUM-147

Samples were prepared by removing representative aliquots followed by mixed acid digestions and
dilutions as appropriate. Aliquots from dilutions were taken and acidified with HNO; and taken to
dryness. A Promethium-147 extractant solution was added to each sample. A pipette was used to transfer
top layer of sample to scintillation vial. Samples were counted by beta liquid scintillation using an energy
selective region.

Samples demonstrated acceptable results for all Promethium-147 analyses. The Promethium-147 method
blank demonstrated an acceptable result. Results for the Promethium-147 duplicate demonstrated an
acceptable relative percent difference and normalized difference. Results for the Promethium-147
laboratory control sample demonstrated a slightly high percent recovery.

NICKEL-63

A representative aliquot of each sample was placed into an appropriately sized beaker. Stable elemental
Nickel carrier was added to each sample prior to digestion. Samples were digested in concentrated Nitric
acid. After digestion, sample pH was adjusted and Nickel-63 was precipitated selectively with
Dimethylglyoxime. Precipitates were selectively separated, redissolved, and residual acid was effectively
neutralized. Sample residuals were placed into scintillation vials, scintillation cocktail was added and
Nickel-63 activity was determined by beta liquid scintillation.
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ANALYTICAL RESULTS CONTINUED

NICKEL-63 CONTINUED

Samples demonstrated acceptable results for all Nickel-63 analyses. The Nickel-63 method blank
demonstrated an acceptable result. Results for the Nickel-63 duplicate demonstrated an acceptable
relative percent difference. Results for the Nickel-63 laboratory control sample demonstrated an
acceptable percent recovery.

NICKEL-59

Following Nickel-63 determination by liquid scintillation, sample extractions were then counted by low
energy photon spectroscopy for determination of Nickel-59 activity.

Samples demonstrated acceptable results for all Nickel-59 analyses. The Nickel-59 method blank
demonstrated an acceptable result. Results for the Nickel-59 duplicate demonstrated a high relative
percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Iron-55 laboratory control sample demonstrated an acceptable percent recovery.

IRON-55

A representative aliquot from each sample was placed into a Petri geometry container. Samples were then
counted on a planar, low energy photon spectroscopy (LEPS) detector.

Samples demonstrated acceptable results for all Iron-55 analyses. The Iron-55 method blank
demonstrated an acceptable result. Results for the Iron-55 replicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the analytical technique.
Results for the [ron-55 laboratory control sample demonstrated an acceptable percent recovery.

GAMMA SPECTROSCOPY

Samples for Gamma Spectroscopy analysis were prepared by transferring each sample to a standard
geometry container. Samples were counted on High Purity Germanium (HPGe) gamma ray detectors.

Samples demonstrated acceptable results for all gamma-emitting radionuclides as reported. Cesium-134
for the method blank and laboratory fraction -08 (Client ID: B101110CJFC005CV), Molybdenum-93 for
the method blank and laboratory fraction -07 (Client ID: B101110CJWC002CV), Europium-152 for
laboratory fraction -08 (Client ID: B101110CJFC005CV) and Europium-154 for laboratory fraction -06
(Client ID: B102110CJWMO013MT) demonstrated results that are greater than the method detection limit.
These results are reported from the Canberra Gamma Apex “Nuclide MDA Report™ and are not positive.
These results are qualified as non-detect (U). The method blank demonstrated acceptable results for all
radionuclides as reported. Results for the Cobalt-60 and Cesium-137 replicate demonstrated an acceptable
relative percent difference and normalized difference. Results for the Cesium-134 replicate demonstrated
a high relative percent difference; however, normalized difference is within acceptable limits for the
analytical technique. Results for the Cobalt-60 and Cesium-137 laboratory control sample demonstrated
an acceptable percent recovery.
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CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

"

M.lifﬁ"éﬁ%

Laboratory Manager

Date: 2/2/2018

Eberline Analylical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit http://eberlineanalytical.com/ to provide us with feedback on our services.
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Printed: 2/2/2018 10:48 AM Page 1 of 8

Report To: Work Order Details:
Eberline Analytical _ JAlexBohacheff . soe:  18-01063 T
. . ’ Zion Solutions, LLC Purchase Order: 677116
Final Report of Analysis 101 Shiloh Blvd Analysis Category.  ENVIRONMENTAL
Zion, IL 60098 Sample Matrix: SO

L‘?Jb : s.?,;::e . Cllngnt s?;:tz le R;Zi;p ¢ Ar‘;;)t/?s B?:;h : Analyte Method : Resuit Cu [ Ccsu ' MDA Qualiﬁer? Ruezztasrt
18:01063-01 LGS KNOWN 011918 00:00  1/19/2018  1/26/2018  18-01063 | Americium-241 EML Am-01 Modified 545E+00 | 163E-01 | ; , " pCilg
18.01063.01 . LCS . SPIKE 01/19/18 0000 1/19/2018  1/26/2018 18-01063  Americium-241 EML Am-01 Modified 461E400 | BATE-01 | BOOEO1 ~ 9.67E-02 T ocifg
18.01065.02 | MBL . BLANK o1 0000 1192018 17262018 1801063 Americium-241 |  EML Am-01 Modified | 2.08E-02 45002 | 450802 | 8.87E-02 U peig
180106303 . DUP B101110CJFCO07CV 11116117 00145+ 11912018~ 1/26/2018  18-01063  Americium-241 EML Am-01 Modified 120801 ; 109E-01 . 140E01  145E-01 u pCilg
18-01063-04 . TRG B102110CJWCO01CV TUO1AT 1030« 1/19/2018  1/26/2018 = 18-01063 = Americium-241 EML Am01 Modified | -1 09E.02 & 346E-02 | 3A6E02 | 1.14E-01 U i
180106305  TRG B102110CJFCO05CV i taa0 1nemois 16018 | 18.01063  Americiam-241 | EMLAM-O1 Modfied | 433E-02 70002 . T.0E02 | 1.24E-01 u pCilg
18-01063-06 : TRG . B102110CJWMOT3MT TUGTAT 2015 | 1/9/2018  1/26/2018 = 18-01063 . Americium-241 EML Am.01 Modified | -3.48E-02 | 3.60E01 = B360E:01 ~ 110E+00 . U - pCilg
307~ TRG | B101110CJWCO02CV T1HIRT 1855 118/2016 - 1/26/2018 = 18-01063 : Americium-241 EML Am-01 Modified 221601 132801 | 133E01 | 101E-01 T pcig
16-01063.08  TRG  B101110CJFCOOSCV 1118117 00:20 | 1149/2018  1/26/2018  18-01063 | Americium-241 EML Am-01 Modified | 673E-02 @ 7.33E-02  7.35E02  B79E-02 U pCig
16-01063.09 . DO . B101110CJFCO07CY TTH6H7 0015+ 1/16/2018  1/26/2018 - 18-01063 : Americium-241 EML Am-01 Modified 6.O5E-02  6O2E-02 | 694E-02 | B8.12E-02 U pCilg
180106301 LCS | KNOWN 011918 0000 | 111972018 ~ 1/26/2018 ~ 18-01063 . Americium-243 EML Am-01 Modified | 6.73E+00  2.02E-01 5 T pcifg
16.01063.01 | LCS . SPIKE 01119118 0000 1/16/2018 . 1/26/2018 | 18-01063  Americium-243 EML Am-01 Modified 7436400 | 124E+00 | 164E+00 | 197E-01 | . pcilg
180106302 : MBL | BLANK 011918 00:00 | 111972018 1/26/2018 1801063 - Americium-243 EML Am-01 Modified 774E02 | 883E-02 | B8OY1E02  116E-01 U pCilg
18.01063-03 | DUP . B101110CJFCO07CV TEnT 0os T THem018 | 1262018 | 18-01083 | Americium-243 EML Am-01 Modified | 8.37E-02 - 9.23E-02 | 9.32E-02 | 1.33E-01 U pCilg
18.01063.04 | TRG | B102110CJWCO01CYV 110117 1030 | 1/19/2018 | 1/26/2018 = 18-01063 ' Americium-243 EML Am-01 Modified 84402 | 872E02 = BBI1E02  1.10E-01 U pCilg
16.01063.05 . TRG . B102110CJFCO05CYV TT01AT 12:40 | 11972018 | 1/26/2018 . 18-01063 | Americium-243 EML Am-01 Modified 340E02 © BATE02 ¢ 580E02 | 79E-02 U pCilg
16.01065.06 | TRG | B102110CJWMO13MT TH07IT 2045 119/2018 | 1/26/2018  18-01063 . Americium-243 EML Am-01 Modified {25601 | 758E.01 | 7.58E01 = 2.38E+00 U pCilg
18:01063.07 | TRG . B101110CJWCO002CV TUA1M7 1855 | 1119/2018 . 1/26/2018  18-01063  Americium-243 EML Am-01 Modified 498E.02 | 847E02 . B850E02 . 149E-01 U pCilg
18.01063.08 | TRG . B101110CJFCO05CV T118/17 0020 | 1A9/2018 | 1/26/2018  18-01063 = Americium-243 EMLAm-01 Modified | 820E-03 | 342E02 | 342E-02  878E-02 U pCilg
18.01063.08 : DO . B101110CJFCOOTCV 1116117 0015 119/2018 | 1/26/2018 1801063 . Americium-243 EML Am01 Modified | 229E.02 | 573E-02 | 574E-02 | 1.19E-01 U . pCig
18.01065.01 . LCS . KNOWN 0119118 0000 | 1/19/2018 . 1/26/2018 . 18-01083 . Curium-243/244 EML Am-01 Modified 6.67E+00 | 120E-01 : pCilg
18.01063.01 | LCS . SPKE OTHoI8 0000 | 1HS12018  1/26/2018 | 18.01063 | Curum 2437244 |  EML Am-01 Modified 5056400 | B81E-01 | 107E+00 ; BEBE-02 pCilg
18.01063-02 . MBL | BLANK Q119118 00:00 | 111972018 | 1/26/2018 . 18-01063 = Curium-243/244 EML Am-01 Modified 392E.02 | 545602  bATE-02 . 825602 U | pCilg
18.01063.03 . DUP | B101110CJFCO07CV TI16M7 0015 | 1/19/2018 | 1/26/2018 = 18-01063 . Curium-243/244 EML Am.01 Modified | -9.83E.04  600E-02 . 6OOE-02 . 146E-01 U pCilg
160106304 | TRG | B102110CJWCO01CY T oas Ui e018 | 172612018 | 1801063 | Curium-243/244 | EML Am-01 Modified 153602 | 4B3E-02 | 453E-02 | 9.86E-02 u ¢ pcilg
16.01063-05 | TRG | B102110CJFCO05CV TU0TA7 1240 AH8I2018 © 1/26/2018 . 18.01063 | Curium-243/244 EML Am-01 Modified 104E.01 | 830E-02 | B8A0E.02 . TA9E-02 T ocilg
18.01063-06 . TRG . B102110CJWMO13MT 110717 2045 | 11912018 | 1/26/2018  18-01063 : Curium-243/244 EML Am-01 Modified 137601 | 493E-01 = 493601 1.11E+00 U pCilg
16.01063.07 | TRG . B101110CJWCO02CY T1A117 1855 | 1119/2018  1/26/2018 . 18-01063 _ Curium-243/244 EML Am-01 Modified 307E.03 | 360E-02  360E02 | 755602 U pCilg
18.01063.08 ;. TRG . B101110CJFCO05CY TUMBT 0020 ¢ 111912018  1/26/2018  18-01063 ' Curium-243/244 EML Am-01 Modified 492E02 | 639E-02 | 642E-02 | B.BSE-02 U pCilg
18.01063.06 | DO . B101110CJFCO07CV 6T 0045 171972018 11262018 | 16-01063 | Curium-243/244 | EML AmO1Modiled | -794E-03 . 348E-02  319E02 817602 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Analytical J Alex Bohacheff ~spe 18-01063
. . Zion Solutions, LLC _ Purchase Order: 677116 i
Final Report of Analysis 101 Shiloh Blvd ) Analysis Category: . ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO

L‘;b S;;'«ppele Cll'gm S;‘:t‘:e ‘ R;Ca'“;'ept A"gg:‘s B?gh Analyte Method Result cu csu MDA Qualifier le:i‘t):
18-01063.01 . LCS KNOWN 0119180000 . 1/19/2018  1/23/2018 ~ 18-01063 Carbon-14 EPA 520.0 Modified 136603 382801 pCilg
18.01063-01 _ LCS SPIKE O1/18118 0000 11912018 | 1/23/2018 1801063 = Carbon-14 EPA 520.0 Modified 132E+03 . 1376+01 | 1.84E+02 | 5.56E+00 pCilg
18-01063-02 | MBL BLANK 011918 00:00 . 1HG/2018 . 1/23/2018 © 1801063 Carbon-14 ""EPA 520.0 Modified 103E+00 | 3.22E+00 . 3.22E+00  5.A4TE+00 U TpCilg
18-01063.03 . DUP 8102110CJWCO01CV TH01/7 1030 111912018 . 1/23/2018 | 1801063 . Carbon-14 EPA 520.0 Modified TO4E+00 | 182E+00 | 183E+00 : 3.08E+00 U pCilg
18.01063.04 . DO 5102110CJWCO01CY T101M7 1030 | 114012016~ 1/23/2018 = 18.01063 | Carbon-14 EPA 520.0 Modified S1GE+00 | 268E+00 | 2726400 . A4ATE+00 U pCilg
18-01063-05 = TRG B102110CJFCO05CV 10147 1240 | 171912018 1232018 18-01063  Carbon-14 EPA 520.0 Modified TOIE<01 - 2.556400 . 202E+00 & 4.02E+00 pCilg
18.01063-06  TRG B8102110CJWMO13MT TH07/17 2045 | 11912018 | 1/23/2018 | 18.01063 . Carbon-14 |  EPA520.0 Modified 366E-01 | 286E+00 . 286E+00 . 4.87E+00 U pCilg
18-01063.07 . TRG B101110CJWC002CV TUM1A7 1855 ¢ 111612018~ 1/23/2018 ~ 18.01063 :  Carbon-14 EPA 520.0 Modified G6.14E+00 | 186E+00 = 2.05E+00 . 2.97E+00 pCilg
1801063-08 . TRG 8101110CJFCO05CY 114517 0020 | 11912016 | 1/23/2018 = 18-04063 ' Carbon-14 EPA 520.0 Modified BAGES00 | 243E+00 | 268E+00 . 3.87E+00 pCilg
18.01063-09 | TRG B101110CJFCO07CY 1116117 0045 - 1/19/2018 . 1/23/2018  18-09063 - Carbon-14 EPA 520.0 Modified 442E+00  1.73E+00  183E+00 & 2.80E+00 pCilg
18.01063-01 LGS KNOWN 01149/18 00:00 | 1/6/2018  1/2212018 = 1801063 Iron-55 EML Fe-01-01 Modified | 7.74E+03 = 3.25E+02 pCilg
18-01063-01 . LCS SPIKE 01/19/16 0000 | 1M9/2018 | 1/2212018 . 18-01063 Iron-55 EML Fe.01-01 Modified | B.98E+03 . 8.10E+02 = 146E+03 . 2.85E+02 pCifg
18-01063.02 ©  MBL BLANK 011918 00:00 | 1/19/2018 | 1/22/2018  18-01063 Iron-55 EML Fe-01-01 Modified | -1.89E-02 | 3.83E+00 . 383E+00 = 597E+00 U oCifg
18.01063.03 ~ DUP B102110CJWC001CV 11001147 10:30 | 119/2018  1/22/2018 . 18-01063 - iron55 | EML Fe-01-01 Modified | 500E02  280E+00 = 280E+00 . 4.28E+00 U pCilg
18.01063.04 DO B102110CJWCO01CY 11001117 1030 | 1/19/2018 | 1/2212018 . 18-01063 - ron-55 EML Fe.01-01 Modified | 405E+00 . 6.61E+00 | 6.64E+00 | 1.00E+01 u pCilg
180106306 . TRG 8102110CJFCO05CY TUOIAT 12240 | 1/19/2018 . 1/22/2018 = 18-01063 ron-55 EML Fe.01-01 Modified | 2.26E+00 | 6.03E+00 | 6.04E+00 . 9.12E+00 U pCilg
180106306 . TRG B102110CJWMO13MT 110747 2015 11192018 1/22/2018  18-01063 won55 | EML Fe-01-01 Modified | 2.02E+00  492E+00 = 494E+00  8.26E+00 u pCilg
18.01063-07 . TRG B101110CJWC002CV 111147 18555 | 17192018 | 1/22/2018 1801063 . fron-55 EML Fe.01-01 Modified | 2.65E+01 | 162E+01 & 168E+01 | 2.42E+01 U pCilg
18-01063-08 | TRG £101110CJFCO05CV 111517 0020+ 1/19/2018 | 1/22/2018  18-01063 . iron-55 EML Fo.01.01 Modified | 139E-01 | 149E+01  1.19E+01 . 1.79E+01 U pCilg
18.01063-08 | TRG B101110CJFCO07CY 1116/1700-15 | 11912018 . 1/22/2018 . 18-01063 ' Iron-55 EML Fe.01-01 Modified | -1.71E+00 | B32E+00 | B8.33E+00 | 1.25E+01 U pCilg
18-01063-01  LCS KNOWN D119M8 0000 | 1/19/2018  1/24/2018 | 18-01063 . Tritium LANL ER-210 Modified | 2.23E+02 | B8.02E+00 pCilg
18-01063-01 | LCS SPIKE 0119118 00:00 | 1/19/2018 . 1/24/2018 . 18-01063 Triium "LANLER210 Modified | 203E+02 | B5A1E+00 : 126E+01 | 3.73E+00 pCilg
180106302 . MBL BLANK 0119118 00:00 | 1/19/2018  1/24/2018 | 18-01063 | Tritium UANL ER-210 Modified | 148E+00 @ 247E+00 , 217E+00 & 3.66E+00 U pCilg
18:01063.03 . DUP B102110CJWCO01CV 11001/17 1030 119/2018 | 1/24/2018  18-01063 Tritium LANL ER.210 Modified | 6.86E+01 | 1.25E+01 ; 1.30E+01 & 185E+01 pCilg
180106304 | DO B102110CJWCO01CY 1101117 10:30 | 1/19/2018 | 1/25/2018  18-01063 | Tritium [ANLER.210 Modified | 6.99E+01 & 125E+01 | 131E+01 = 1.84E+01 pCilg |
18-01063.05 . TRG B102110CJFCO05CV 1101147 1240 | 1/19/2018  1/25/2018  18-01063 _ Tritium LUANL ER.210 Modified | 5.72E+01 | 144E+01 = 147E+01 | 222E+01 pCilg
18.01063-06 | TRG 8102110CJWMO13MT 10717 2045 | 111912018 = 1/25/2018  18-01063 | Tritium LANL ER-210 Modified | 207E+01 | 8.74E+00 : 8.82E+00 . 1.41E+01 pCifg
180106307 | TRG B101110CJWC002CV 114117 18:65 - 1/19/2018 = 1/25/2018 : 18-01063 . Tritium UANL ER-210 Modified | 3.24E+01  142E+01  1.43E+01 t 229E+01 pCifg
18-01063.08  TRG 8101110CJFCO0SCV 11115117 0020 | 119/2018 | 1/25/2018 | 18-01063 : Tritium LANL ER-210 Modified | 3.50E+01 | 158E+01 = 159E+01 | 2.56E+01 pCilg
18-01063-09 | TRG B101110CJFCO07CY 11716117 0015 | 119/2018 | 1/25/2018 | 18-01063 | Tritium UANL ER-210 Modified | 5.38E+01 | 196E+01 . 198E+01 . 3.13E+01 pCifg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate QOriginal;U=Non-detect
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Report To: Work Order Details:
Eberline Analytical JAlexBohacheff | s 18-01063
. . Zion Solutions, LLC __ Purchase Order: 677116 B -
Final Report of Analysis 101 Shiloh Bivd ‘| analysis Category: ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO
ngb S;Tppe‘e ’ Cll‘gm S;’:t‘:e RGDZ:N A";;’t':‘s B‘;‘g" Ay Method Resut ~ ©U  CSU MDA  Qualifier R;;iisﬂ
180106301 . LCS KNOWN 01/15/18 0000 | 1/19/2018 _ 1/25/2018 = 18-01063 _ Iron-55 ASTM 3500-Ni Modified | 7.74E+03 3256402 ‘ : pCilg
Lcs SPIKE 011918 00:00 | 1/19/2018 = 1/25/2018  18-01063 ' Iron-55 ASTM 3500-Ni Modified | 7.06E+03 . 828E+02 | 960E+02 ~ 288E+02 pCilg
Twel Ak 0119118 00:00 | 1/19/2018  1/25/2018 1801063 Nickel-59 ST B00-N Modified | 3756400 | 2.42E401 | 242E+01  3.93E+01 " pCilg
180106303 . DUP  B102110CJWCO01CY 11001117 10:30 | 119/2018 : 1/25/2018 . 18-01063 =~ Nickel-59 ASTM 3500-Ni Modified | -2.83E+01 | 7.86E+01 | 7.86E+01 . 1.42E+02 U pCilg
16.01063-04 © DO B102110CJWCO01CV 110117 1030 | 1182016 | 1/25/2018 . 1801063 :  Nickel-59 ASTM 3500.Ni Modified | 2.53E+01 | 8.21E+01 . 822E+0t  1.34E+02 U pCilg
18.01063.05 . TRG @ B102110GJFCO05CV ‘ TUOIHT 12:40 + 11912018 = 1/25/2018 = 18-01063 Nickel-59 ASTM 3500.Ni Modified | 1.53E+00 © 343E+01 | 343E+01  5.50E+01 u T pcilg
18.01063.06 . TRG B102110CJWMOT3MT 1107717 2015 | 1/19/2018  1/25/2018 1801063 +  Nickel-59 ASTM 3500-Ni Modified | -4.40E+00 © 3.08E+01 = 308E+01  483E+01 U pCifg
180106507 TRG | B101110CJWCO02CV 1117 1855 | 1/8/2018 | 1/25/2018  18-01063 . Nicket-59 ASTM 3500-Ni Modfied | -618E+00 . 2.98E+01 ~ 298E+01 & 4.64E+01 U pCilg
18-01063.08 . TRG  B101110CJFCO05CV e oneirimote imbpots 1901063 NiokerSs | ASTM3500.NiModfied | 15TE+02 | 9GBEA01 | O74ES01  183E402 pClg
18-01063-08 . TRG B101110CJFCO07CY ) 114617 0045 | 111972018  1/25/2018 . 18-01063 = Nickek-59 ASTM 3500.Ni Modified | 1 43E+01 | 6526+01 = 5.52E+01 | 8.40E+01 U oCilg
18-01063-01 ~ LCS | KNOWN 01HS/1800:00 | 1H9/2016 . 1232018  18-01063  Nickel63 | ASTM 3500-Ni Modified | 147E+03 4426401 L T being
16.01085.:01 | LCS = SPIKE 0119180000 | 1/19/2018 _ 1/23/2018 1801063 Nickel-63 ASTM 3500.Ni Modified | 1.55E+03 | O.76E+00 = 919E+01 = 2.30E+00 T pcilg
16.01063-02 . MBL | BLANK 0148118 00:00 | 1/19/2018 . 1/23/2018 1801063 - Nickel-63 TR 500N Modifiod © 1.08E+00 | 1.36E+00 | 146E+00  237E+00 . U .  pCilg
16.01065.05 . DUP  B102110CJWCO0ICY 1001117 1030 1149/2016 ¢ 1/23/2018 1801063 . Nicke-63 ASTM 3500-Ni Modified | 957E+03 | 474E+01 | 565E+02 . 8.88E+00 T ocig
18.01063.04 © DO | B102110CJWCO01CV 110117 1030 | 111872018 | 1/23/2018 . 18-01063  Nickel-63 AGTM 3500.Ni Modified | 1.6E+04 | 5.08E+01 | 679E+02 = BASE+00 T
18.01063.05 | TRG . B102110CJFCO05CV T101/47 1240 | 1H9/2018 . 1/23/2018 ~ 18-01063 ,  Nickel-63 ASTM 3500.Ni Modified | 5.60E+02 | 738E+00  3.37E+01 | 3.45E+00 T il
18.01063.06 . TRG | B102110CJWMO13MT 110717 20:15 | 1/19/2018 | 1/23/2018 © 1801063 = Nickel-63 ST 500N edied T A BOES00 | 2.00E+00 | 2.02E+00 | 3.24E+00 | . pCilg
18.01063.07 . TRG B101110CJWC002CV 1117 1855 11912018 | 1/23/2018 1801063 Nickel-63 ASTM 3500.Ni Modified | 5.58E+03 | 207E+0% | 3.29E+02 = 291E+00 T pcilg
180106308« TRG . B101110CJFCO05CV T116/1700:20 | 119/2018  1/23/2018 1801063 . Nickel-63 ASTM 3500-Ni Modified | G.00E+03 | 3.98E+01 | 531E+02 . B6.69E+00 pCifg
180106308 . TRG | B101110CJFCO07CV T1M617 0015 © 119/2018 . 1/23/2018 1801063 |  Nickel-63 ASTM 3500-Ni Modified | 5A9E+02 | 9.30E+00 | 3.36E+01 . 5.35E+00 ecig
18.01063.01 | LCS KNOWN 01918 0000 | 119/2018 - 1/252018 18-01063 | Neptunium-237 | EIChroMACWOBMod | 9.50E+00  342E-01 . : , T pciig
180106301 . LCS . SPIKE 0119118 0000 | 119/2018 . 1/25/2018 © 18-01063 ; Neptunium-237 s Mod 1 67Er00 | 7G8E.01 | 138E+00 . 140601 | - pCilg
16-01063.02 . MBL ' BLANK STAST1E 0000 | 112018 | 1/25/2018 | 18-01063 | Neptunum-237 | EIChoMACWOBMod | 246E-02 417602 | 418E-02 | 709802 U pCilg
18.01063.05 . DUP :  B102110CJWCO01CV T101H7 1030 | 111612018 | 1/25/2016 1801063 Neptunium-237 | EIChroM ACWOSMod | 660E-02 i 650E-02  6856:02 7.72E-02 U pciig
18.01063.04 | DO = B102110CJWCO01CY 110117 1090 11672018 | 1/25/2018  18.01063 | Neptunum-237 | EIChoMACWOBMod | 464E-03  300E-02  300E02 . 8.17E-02 v pcig
18.01063.05 . TRG | B102110CJFCO0SCY TotT vaas T Temote 11252018 18.01085 | Neptunium-237 | EIChoM ACWOS Mod | 4.15E-02 | 535E02 | 537E-02 | TASE02 U | pcig
160106506 . TRG | B102110CJWMO13MT ST Sos T TeI018 | 1/25/2018  18.01063 | Neptunium-237 | EIChioM ACWOBMod | -807E-03 | 323E02 | 323602 B30E02 U pCilg
1501065.07 | TRG ; B101110CJWCO02CY T tems i Hemo1s | 12572018 | 18.01063 | Neptumium-237 | EIChroM ACWOBMod | 264E-03 & 368E-02 ° 368E-02  105E-01 0T ecitg
160106508 | TRG . B101110CJFCO05CY TIH517 0020 191018 12512016 18-01063 . Neptunium-237 | EIChoM ACWOSBMod | 864E-03 542602 | 542602 . 131E01 U pCilg
180106309 | TRG | B101110CJFCO0TCV e oos o018 1752018 | 18-01063 | Neptunium-237 |  EICKToM ACWOB Mod | 744E-03 | 3.10E-02 | B8.10E-02  7.97E-02 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sampie;MBL=Blank; DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Analytical  JAlexBohacheff ~ spe: 18-01063
. . i Zion Solutions, LLC L Purchase Order: 677116
Final Report of Analysis | 101 Shiloh Blvd 1 naysis Category: ___ ENVIRONMENTAL
Zion, iL 60099 Sample Matrix: i SO
Ll;b ' Sf;;":;e Cll’;”t SaD“;t‘;'e t ReDca‘z;pt A";;‘t’:‘s Bflt;h . Analyte Method Result  CU  CSU MDA :Qua!iﬁer: RJ;‘::
18-01063-01  LCS  KNOWN 01/19118 0000 | /1972018 1/24/2018 | 18-01063 ' Promethium-147 |  EML Pm-01 Modified 450E+01 | 1226400 ;
i501063.01 | LCS & SPIKE 171918 0000 1/19/2018  1/24/2018  18-01063  Promethium-147 "EML Pm-01 Modified 574E+01 | 176E+00 | 8.79E+00 | 1.49E+00 pCilg
18-01063-02 . MBL BLANK sirans 0000 iHem018 14018 . 18-01063  Promethium-147 |  EML Pm-01 Modified 503601 | 872601 | 875601 . 14700 . U pCilg
16.01063.03  DUP | B102110CJWC001CY 11/01/17 1030 11012018 1/24/2018 _ 18-01063 _Promethium-147 |  EML Pm-01 Modified 206E+00  877E-01  930E-01 . 142E+00 ST
18-01063-04 DO B102110CJWC001CV 110117 1030 | 111912018 . 1/24/2018 1801063 ~_ Promethium-147 |  EML Pm-01 Modified 232E+00 | B.88E-01  9B54E-01 | 1.43E+00 pCilg
16.01063-05 . TRG  B102110CJFCO0SCV 01T 1240 1161016 12412018 - 1801063 Promethium-147 |  EML Pm-01 Modified 149E+01 | 126E+00 | 257E+00  1.65E+00 pCifg
18.01063-06 . TRG . B102110CJWMO13MT TT0THT 50148 | 1H9/2018 | 11242018 18-01063 | Promethium-147 |  EML Pm-01 Modified 236E+00 | 125E+00  1.30E+00 = 2.04E+00 | T peifg
18-01063-07 . TRG B101110CJWC002CV T 1865 1492018 - 1/24/2018 | 18-01063 . Promethium-147 |  EML Pm-01 Modified 307E+01 | 1476400 | ABAE+00 = 157E+00 | T
"""" 18.01063.08 + TRG . B101110CJFCO0SCY e 000 o018 | 172412018 | 18-01063  Promethium-147 |  EML Pm-01 Modified 3276401 | 151E+00 | 5.14E+00 | 159E+00 | T ecig
18.01063.00 . TRG : B101110CJFCO0TCV TTH617 0045+ 114972018 | 1/24/2018 . 18.01063 | Promethium-147 | EML Pm-01 Modified 283E400 | 101E+00  1.09E+00  162E+00 | . pCilg
180106301 . LCS . KNOWN 0111918 00:00 | 11812018 | 1/25/2018 1801063 Plutonium-238 EML Pu-02 Modified 516E+00 & 108E-01 | : ; pCilg
18-01063.01 . LCS | SPIKE 01/19/18 0000 1/19/2018 : 1/25/2018 1601063 Plutonium-238 EML Pu-02 Modified 484E+00 | BSTEO1 | O75E-01 . 128E-01 T pcifg
160106302 . MBL . BLANK OTH9/18 0000 | 1/16/2018 | 1/25/2018 = 18-01063 - Plutonium-238 EML Pu-02 Modified I00E02 | 331602 | B31E-02 | 9.02E-02 U pCilg
15.01063.03 . DUP | B102110CJWCO01CV 1017 1030 | 1102018 | 1/25/2018 . 18-01063 | Plutonium238 | EML Pu-02 Modified 352602 | B3TE02 | 837E02 = 1.62E-01 U pCilg
18-01063-04 DO ¢ B102110CJWCO01CY 110117 1030 ¢ 1/19/2018  1/25/2018 . 18-01063 .  Plutonium-238 EML Pu-02 Modified {G5E.02 | 4.28E02  428E-02  1.46E-01 U pCilg
16.01063-05 | TRG . B102110CJFCO0SCY 1001117 12:40 | 1/19/2018 | 1/25/2018 _ 18-01063 Plutonium-238 EML Pu-02 Modified 360E.02 | 823602 | 824E-02 1.60E-01 U pCilg
180106306 . TRG © B102110CJWMO13MT 1100717 2045 . 1/19/2018  1/25/2018 = 18-01063  Plutonium-238 EML Pu-02 Modified 571E-03 | 798E-02 | 7.98E02 @ 2.28E-01 u pCilg
18.01063-07 . TRG . B101110CJWC002CV 111117 1885 | 1192018 | 1/26/2018 1801063 = Plutonium-238 EML Pu-02 Modified 3566-02 | 678E-02 | 6.79E-02 | 1.25E01 U pCilg
15.01063-08 . TRG | B101110CJFCO0SCY 14570020 1/19/2018  1/252018 1801063 = Plutonium-238 EML Pu-02 Modified 089E-03 | 587E02  587E-02 | 1.39E-01 U oCilg
18.01063-08 | TRG B101110CJFCO07CV 11617 0015 | 11972018 | 1/25/2018 : 18-01063  Plutonium-238 EML Pu-02 Modified 205E.03 | 413602 | 413602 1.18E-01 U pCilg
160106301 | LCS  KNOWN 011918 0000 . 1/19/2018 | 1/25/2018  18-01063 . Plutonium-239/240 |  EML Pu-02 Modified 7O1E+00 | 2.24E-01 : : " pcilg
18-01063-01 . LCS ' SPIKE SiI6B 0000 | 11972018 | 1/25/2018 . 18-01063 | Plutonium-239/240 | EML Pu-02 Modified 843E400 ¢ 130E+00 | 1.52E+00  917E-02 T ecilg
180106302 | MBL  BLANK 011918 00:00 | 1/19/2018  1/26/2018  18-01063 | Plutonium-239/240 |  EML Pu-02 Modified 512E.03 | 331E-02 ; 331E02 | 902602 | U pCilg
180106303 | DUP £102110CJWC001CV TTAT 1030 T 1/19/2018 | 1/25/2016 - 18-01063  Plutonium-239/240 |  EML Pu-02 Modifie {30E02 | 557E.02 § 557E02 . 1556-01 U pCifg
18-01063-04 DO 8102110CJWCO01CY 101171030 171012018 | 1/25/2018 _ 18-01063  Plutonium-239/240 | EML Pu-02 Mocified 339E.02 | 65002 | 6BOE-02 . 1.23E-01 U oCilg
18.01063.05 ~TRG  B102110CJFCO05CY TI01AT 1240 | 11972018 | 1/25/2018 1801063  Plutonium-239/240 | EML Pu-02 Modified 630E.02 | 8O3E-02 | BOSE-02 | 1.20E-01 U pCilg
18.01063.06 . TRG . B102110CJWMO13MT TUOTHT 2045 1H912098 | 1/25/2018 . 18.01063 : Plutonium-239/240 |  EML Pu-02 Modified 570E.03 | 797602 | 7197E02 | 227E-01 U pCilg
18:01063-07 | TRG | B101110CJWC002CY AT aEs 17192018 | 4/25/2018 ¢ 18-01063 - Plutonium-239/240 | EML Pu-02 Modified 1.07€-01 107E-01 ¢ 1.07E-01 1.25E-01 U pCilg
18.01063-06 . TRG | B101110CJFCO05CY 11745170020 | 1719/2018 _1/25/2018 _18-01063 _Plutonium-238/240 | _EML Pu-02 Modified 988E.03 | 5.86E02 | 586E-02 | 1.39E-01 U pCilg
18.01063.09 . TRG | B101110CJFCOO7CV TeIT 0016 11912018 | 1/25/2018 | 18-01063 . Plutonium-239/240 | EML Pu-02 Modified 024E03 | 579E-02 | 579E02 : 1.40E-01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Analytica | J Alex Bohacheff .. s 18-01063
. i Zion Solutions,LLC Purchase Order: 677116 -
Final Report of Analysis 101 ShilohBivd Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: SO

L,;b S?ymp‘ze CII’S“t S;“;t"e le Rg‘;et’ept A";:t’:‘s Bfgh Analyte Method , Result cu csu MDA Qualifier Rj;;’:
180106301 LCS KNOWN 011918 00:00  1/19/2018  1/25/2018  18-01063 _Plutorium-241 EML Pu-02 Modified 280E+02 . 1.29E+01 pCilg
18-01063-01 Lcs SPIKE 01719118 0000 . 111912018 . 1/25/2018  18-01063 = Plutonium-241 EML Pu-02 Modified 244E+02 | 764E+00  242E+01 . 7.00E+00 pCilg
18-01063-02 = MBL BLANK ) 011918 0000 - 1110/2018 - 1/25/2018  18-01063  Plutonium-241 |  EML Pu-02 Modified 23BE+00 . 4B1E+00 | 451E+00 . 7.80E+00 u "oCilg
180106303 . DUP B102110CJWCO01CY 110117 1030 | 1H9/2018 = 112512018 = 18-01063 . Plutonium-241 EML Pu-02 Modified | -1.37E+00 - 5.25E+00 = 525E+00 . 9.02E+00 U pCilg
18.01063.04 DO B102110CJWCO01CV 110147 1030 | 1/19/2018  1/25/2018  18-01063  Plutonium-241 EML Pu02 Modified | -2.61E+00 = 5.66E+00  566E+00  9.77E+00 U pCilg
18-01063-05 ©  TRG 8102110CJFCO05CY 1101117 1240 11012018 1/25/2018 ~ 18-01063  Plutonium-241 EML PU02 Modified | BBIE+00 | BITE+00 | 578E+00 = 100E+01 U “oCifg
18.01063.06 . TRG B102110CJWMO13MT 110717 2015 119/2018 | 1/26/2018 . 18-01063 - Plutonium-241 EML Pu-02 Modified 1B4E+0t | 106E+01 | 1.07E+01 | 1.87E+01 U pCilg
18:01063.07 . TRG B101110CJWC002CV 111117 16885 ¢ 119/2018 . 1/26/2018 . 18-01063 - Plutonium-241 EML Pu-02 Modified BO5E+00 | B.O7E+00 | BAOE+00 . 1.41E+01 U pCilg
18.01063-08  TRG B101110CJFCO05CY T1M5M7 0020 | 111812018 | 1/26/2018 - 18-01063 - Plutonium-241 EML Pu02 Modified | -119E+01 ° 7.35E+00 | 7.41E<00 - 1.30E+01 U pCifg
18:01063.08 . TRG B101110CJFCO07CV TIM6/17 00115 1/19/2018 = 1/26/2018 = 18-01063 . Plutonium-241 EML Pu-02 Modified 470400 471E+00 | 473E+00 | 8.23E+00 U pCilg
18-01063-01 « LCS KNOWN 1719118 00:00 | THO/2018 | 1252018  18-01063  Technetium-99 | EIChroM TCSO1 Modified | 1.00E+03  2.20E%01 pCifg
18.0106301 |  LCS SPIKE 01/1918 00:00 | 1/19/2018  1/25/2018 1801063  Technetum-99 | EChroM TCSOTModified | 103E+03  580E+00 ~ 103E+02 . 1.34E+00 pCilg
18.01063.02 . MBL BLANK DTAGHE 0000 | 1/19/2018 - 12512018 . 1801063 . Technetium-98 | EIChroM TCSO1 Modified | 1.23E+00 . 831E-01 = 840E01  1.38E+00 U pCilg
18-01063-03 . DUP B102110CJWC001CY ST e T i em018 159018 1801068« Technetium-99 | EIChroM TCSO1 Modified | 1.25E+00 | 750E-01 | 7.60E01  1.24E+00 pCilg
18.01063.04 DO B102110CJWCO01CY IO o0 11972018 | 1/25/2018  18.01063 | Technetum-99 | EIChroM TCSO1 Modified | 161E+00 = 7.55E-01 . 7.72E-01 | 1.24E+00 pCilg
18.01063-05 . TRG B102110CJFCO05CY 11017 12:40 | 111012018 | 1/25/2018 . 18-01063 - Technetium-99 | EIChroM TCSOt Modified | 1.59E+00  7.45E-01  762E-01 , 1.22E+00 pCilg
18-01063.06 © TRG £102110CJWMOTIMT T 2045 1rers0ie 1255016 . 18.01063 | Technetfum-98 | EICHToM TCSO{ Modified | 9.04E-01 | 764E-01 | T69E-01  1.28E+00 U pCilg
180106307 . TRG B101110CJWC002CV TTA1I17 18:55 | 111912018 | 1/25/2018 . 18-01063 | Technetium-99 | EIChroM TCSO1Modified | 2.01E+00 . 772E01 = 787E-01 . 1.256+00 pCilg
18-01063.08 © TRG B101110CJFCO0SCV TTATT 0020 | 119/2018 | 1/25/2018 . 18.01068 . Technetium-99 | EIChroM TCSO1 Modified | 129E+00 . 7.49E-01 ~ 7.60E-01 . 1.24E+00 pCilg
180106309 = TRG B8101110CJFCO07CV 11487 0015 | 1/19/2018 . 1/25/2018 ~ 1801063  Technetum9S | EIChroM TCSO1 Modified | 2.29E+00 : 779E-01 = 8.12E-01 @ 1.256+00 oCilg
180106301 LCS KNOWN OTGNE 0000 | 1/19/2018 | 1/26/2018 - 1801063 Strontium-80 | EIChroM SRWO1 Modified | 5.08E+01 = 2.84E-01 pCilg
18.0106301  LCS SPIKE CTHOIE 0000 | THOI2018 | 172612018 . 18-01063 ¢  Strontium-90 | EIChroM SRWO1 Modified | 400E+01  1.83E+00  1.41E+01  9.02E-01 pCilg
18-01063.02 .  MBL BLANK 011918 00:00  119/2018  1/26/2018  16-01063  Strontum-80 | EIChroM SRWO1 Modified | 146E+00 | 6.17E01  7.98E-01  9.28E-01 pCilg
18:01063.03 | DUP 8102110CJWCO01CY T1/01/17 1030 | 1119/2016 ~ 1/26/2018  18-01063 +  Strontium-90 | EIChroM SRWO1 Modified | 1.56E+02 ~ 330E+00  542E+01 ' 9.12E-01 pCilg
180106304 = DO B102110CJWCO01CY 100117 1030 | 11912018  1/26/2016 . 1801063 Strontum-90 | EIChioM SRWO1 Modified | 174E+02 . 355E+00 ~ 6.07E+01 & 8.13E-01 pCilg
18.0106305  TRG B102110CJFCO05CV IO Toan T AMG/2018 | 172612018 . 18.01063 | Strontum-90 | EIChroM SRWO1 Modified | 9.38E+00 | 907E-01 | 3.30E+00 | 8.03E-01 pCilg
18.01063.06 ~ TRG 8102110CJWMO13MT TG T 5045 1192018 | 1/26/2018 . 16.01063 - Stronfum-90 | EIChroM SRWO1 Modified | 4.86E-01 | 5208-01 . 5.47E-01  8T1E-01 U pCilg
18:01063.07 . TRG B101110CJWC0020Y TTAT 1ees T 1Hem018 | 1/26/2018 | 16.01063 | Stronfium-90 | EIChroM SRWO1 Modified | 153E+02 | 3.37E+00 | S5.34E+01 . 7.92E-01 pCilg
160106308 | TRG B101110CJFCO05CY TIH517 0020 119/2018 | 1/26/2018 ~ 18.01083 | Swontium-90 | EIChroM SRWO1 Modified | 286E+01 : {51E+00 | 1.01E+01 | 7.82E-01 pCilg
18.01063.00 | TRG B101110CJFCO07CY TTHOHT 0015 | 1M9/2018 | 1/26/2018 | 18-01063 | Swontium-80 | EIChroM SRWO1 Modified | 1.09E+01 | 1.04E+00  3.94E+00 | 8.54E-01 pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:
Eberline Ana]ytical . JAlexBohacheff ~ soe: 18-01063
. ] - Zion Solutions, LLC _ Purchase Order: 677116
Final Report of Analysis 101 Shiloh Bivd " | analysis Category:  ENVIRONMENTAL
Zion, IL. 60099 . Sample Matrix: SO
Ll;b S??p‘ze C’;g"t saD';‘tZ e R;Zi'ept A"ggi's B?lt;h i Analyte Method Result cu | csu MDA Qualifier R::if:
18-01063-01  LCS KNOWN 0119118 00:00 | 1/19/2018  1A19/2018  18-01063 .  Cobait-60 EPA 901.1 Modified 271E+02 | 1.06E+01 ~ , pCilg
18-01063-01 | LCS  KNOWN 01/19/18 00:00 . 119/2018 111972018  18-01063 .  Cesium-137 EPA 901.1 Modified 169E+02  675E400 : 1' pCilg
1e0106301 . LCS | SPKE 0119118 00:00  1/19/2018 ~ 1/19/2018 . 18-01063 Cobal60 |  EPAS901.1Modified S eTEa0s . AATE<01 | 280B+01 . 238E+00 | pCilg |
18-01063.01 . LCS SPIKE 01719118 0000 119/2018 © 1/19/2018 - 18-01063 = Cesium-137 EPA 901.1 Modified 192402 347E+01 | 332E+01 = 2.66E+00 pCilg
180106302 . MBL . BLANK BB 0000 | 1/19/2018 | 1H9/2018 | 1601063 Siver108m |  EPAS01.1 Modified 337602 | 812802 | 812602 | 68502 . U - pCilg
18.01063.02 . MBL . BLANK 01/191800:00 | 1/19/2018  1/19/2018 1801063 . Cobalt-60 EPA 901.1 Modified 343E02 | 337E-02 | 338E-02  1.03E-01 U pCilg
18.01063.02 . MBL . BLANK 01719118 00:00 | 1149/2018 . 11912018 | 18-01063 . Cesium-134 EPA 901.1 Modified 405E02 | BAOE-02 . BAOE02 = 9.29E-02 U pCilg
16-01063-02 . MBL . BLANK B G1HO/8 0000 | 111912018 1149/2018 . 1801063 ;  Cesium-137 "EPA 901.1 Modified 755602 | BS7E02Z & B9BE-02 . 9.49E-02 U pCilg |
180106302 = MBL . BLANK 0119180000« 1MS/2018 11672018  18-01063  Europum-152 |  EPA901.1 Modified 9ATE02 | A77E1 | 177E01 . 146E-01 U pCilg
MBL ©  BLANK 0119118 0000 © 1/19/2018 . 1/19/2018 : 18.01063  Europium-154 EPA 901.1 Modified SABE02 | 158E-01 | 166E-01 75502 1 U pCilg
TTmBL T BLANK ' Giiena 0000 1012018 - 11912018 | 16.01063  Europium-155 |  EPAS01.1 Modified 535602 598E-02 | 598802 | 1.26E-01 U pCilg
160106302 . MBL BLANK 0116118 0000 | 111672018 . 1/19/2018 < 16.01063  Molybdenum-83 |  EPA901.1 Modified 330E-03 | 556602 . 556E-02 | 7.75E-02 U pCilg
18-01063.02 . MBL BLANK 5119118 0000 111812018 . 1116/2018 . 18-01063 . Niobum-94 |  EPAS901.1 Modified 347602 | 5A8E-02 | 5A9E02 | GA41E-02 U pCilg
l801063.02 . MBL °  BLANK 0119718 00:00 | 1/19/2018  119/2018 | 1801063 - Anftimony-125 EPA 9011 Modified AasE0z ¢ 183E.01 | 163E01 | 2.41E-01 U oCilg |
18.01063.03 . DUP B102110CJWCO01CV 110117 1030 | 1116/2018 . 1/18/2018  18-01063 |  Silver-108m EPA 901.1 Modified 137E01 | 528E.01  528E01 79301 U pCig
18.01063-03 = DUP B102110CJWC001CV 1001171030 | 1/19/2018  1/19/2018 1801063 Cobalt60 |  EPA901.1 Modified 250E+00 | 547601 | 83301 . 131E01 . pCilg
180106303 . DUP | B102110CJWC001CY 110117 1030 | 1/19/2018 | 1/16/2018 = 18.01063 :  Cesium-134 EPA 9011 Modified 927E.01 | 263E+00  263E+00 72501 . U oCilg
18.01063.03  DUP . B102110CJWCO01CV 10147 1030 | 11972018 . 119/2018  18-01063  Cesium-137 EPA 901.1 Modified 170E+03  3.00E+02 | 3.42E+02  640E+00 pCilg
18.01063-03 . DUP B102110CJWCO01CV 1101147 1030 | 1119/2018 | 1/19/2018 = 18-01063 '  Europium-152 EPA 901.1 Modified D4GEL00 | 143E+01 | 143E+01 | 896E+00 . U pCilg
15.01063.03 . DUP B102110CJWCO01CV 110117 10:30 | 119/2018 | 1/19/2018 = 18-01063 = Europium-154 EPA 901.1 Modified 520801 | S541E-01 | 542E-01 | 156E+00 . U pCilg
18-01063.03 | DUP B102110CJWCO01CY 1101147 1030 | 1119/2018 | 1/18/2018 1801063 Europium-155 EPA 901.1 Modified 195E400 | BAGE+00 | 516E+00  5.40E+00 U pCilg
16.01063-03 - DUP B102110CJWCO01CV T10147 1030+ 11972018 | 1/19/2018 = 18-01063  Molybdenum-93 EPA 901.1 Modified A00E01 | 430E.01 | 431E01  1.40E-01 U pCilg
18.01063-03 . DUP - B102110CJWCO01CV 11017 1030 . 1/19/2018 ¢ 1/19/2018 | 1801063 Niobium-94 | EPA 901.1 Modified 234E.01 | 550E01 | 550E-01 | 7.79E-01 u oCilg
18.01063.03 . DUP . B102110CJWCO01CV 110117 10:30 | 118/2018 . 1/18/2018 = 18-01063 . Antimony-125 EPA 901.1 Modified {27ET01 | 130E+01 | 130E+01 | 181E+01 U pCilg

CuU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma); MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample;MBL=Blank; DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect

@ EBERLINE | EBERLINE ANALYTICAL CORPORATION
l
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Report To: Work Order Details:
Eberline Ana Iytic al J Alex Bohacheff soe:  18-01063
. . Zion Solutions, LLC - Purchase Order: 677116 o )
Final Report of Analysis | 101 Shiloh Blvd o Analysis Category:  ENVIRONMENTAL
Zion, IL 60099 Sample Matrix: : SO
ngb S_ar;npp:e : C!;gm S;r:t;:e ReD(;i;pt An;;)t/esxs ; B?gh Analyte Method Result Ccy csu MDA Qualifier ler:)ifsd
18-01063.04 . DO B102110CJWC001CY 1017 10:30 | 1/19/2018  1/19/2018 . 18-01063 . Silver-108m EPA 901.1 Modified 337601 436E-01 . 437601  8.09E.01 U pCilg
18-01063-04 DO B102110CJWC001CY 101147 1030 | 1719/2018 119/2018 1801063  CobaltB0 |  EPA901.1 Modified 265E400 . 5.07E-01 | 525801 © 1.31E-01 pCilg |
180106304 = DO B102110CJWCO01CY 101171090 171812018 | 1/19/2018  18-01063 . Cesium-134 EPA 901.1 Modified 269E-01 . 260E+00 | 2.60E+00 & B.52E-01 U Tpoig
18.01063-04 . DO B102110CJWC001CY 1101117 1030 | 1/19/2018 ~ 1/19/2018 . 18-01063 .  Cesium-137 EPA 9011 Modified 168E+03  2006E+02  3.08E+02  6.66E+00 pCilg
18-01063.04 : DO 8102110CJWC001CY 0T 1030 1/19/2018 | 1/19/2018 . 18.01063 .  Europium-152 EPA 901.1 Modified G.24E+00 . 233E+00 . 2.38E+00 . 1.17E+00 pCilg
'18.01063-04 . DO B102110CJWC00ICY 110117 1030 14912018 - 1/19/2018 . 18-01063 - Europium-154 |  EPA 901.1 Modified 390601 442E-01 | 443E-01 | 140E+00 . U pCilg
18.01063-04 | DO B102110CJWC001CV 11/01/17 1030 | 1119/2018 . 1/19/2018  18-01063 . Europium-155 EPA 901.1 Modified 4036400 | 5.15E+00 | 5.15E+00 | 5326400 u pCilg
18-01063-04 DO B102110CJWCO01CV T10147 10:30 | 1/19/2018 . 1/19/2018 . 1801063 . Molybdenum-93 EPA 901.1 Modified 283E-01 | 549E-01 | 5A9EO1 | 5.59E-01 U pCilg
18.01063.04 . DO 8102110CJWCO01CY 110117 10:30 . 1/19/2018 © 1/19/2018 7 Niobium-94 ""EPA 901.1 Modified 273E-01 . 504E01 | 504E-01 | 6.65E-01 U pCifg
18-0106304 : DO B102110CJWCO01GY TU0TA7 1030 | 1/19/2018 © 1/19/2018 | 18-01063 .  Antimony-125 EPA 901.1 Modified BOTE+00 © 130E+01 | 131E+01 . 1.85E+01 U pCilg
18.01063-05 : TRG B102110CJFCO05CY 110117 12:40 | 111612018  1/19/2018 | 18-01063  Siiver-108m EPA 901.1 Modified 149E+00 | 2.50E+00 & 2.50E+00 | 3.47E+00 u oCilg
180106305 . TRG B102110CJFCO05CY 110117 12:40 ¢ 1/19/2018 | 1/19/2018 1801063 Cobalt-60 EPA 901.1 Modified 7.49E+01 | 547E+00 . 6.68E+00 = 2.23E+00 pCilg
18:01063-05 . TRG B102110CJFCO05CV TUO1A7 1240 | 1/19/2018  1/19/2018 = 1801063 = Cesium-134 EPA 901.1 Modified T1B5E+00 | 438E+00 | 4.38E+00 | 3.18E+00 U pCilg
18-01063-05 . TRG B102110CJFCO0SCY TU0THT 1240 111912018 1119/2018 « 1801063 . Cesium 137 EPA 901.1 Modified 104E+04  172E+03 | 180E+03  2.28E+01 pCifg
18.01063-05 | TRG B102110CJFCO05CY 11/01/17 1240 1119/2018 | 1/19/2018  18-01063  Europium-152 EPA 9011 Modified 8AAE+01 | O.68E+00 | 1.05E+01 | 6.67E+00 pCilg
18-01063.05  TRG 8102110CJFCO05CY 110147 12:40 | 1/19/2018 . 1/19/2018 = 1801063 . Europium-154 EPA 901.1 Modified 2256400 | BATE+00  3.A7E+00 | 5.55E+00 u pCilg
18-01063-05 . TRG B102110CJFCO05CY 110117 1240 | 1/19/2018 | 119/2018 | 18-01063  Furopium-155 EPA 801 1 Modified 109E+01 | 821E+00 . 8.23E+00 & 1.36E+01 U Tecig
18.01063-05 . TRG B102110CJFCO05CV TU0117 12:40 | 171912018 | 1/19/2018 1801063 . Molybdenum-93 EPA 901.1 Modified BOBE-01 | 2.45E400 . 2456400 | 1.21E+00 U pCilg
18-01063.05 . TRG B8102110CJFCO05CY TUDIAT 1240 | 1/19/2018  119/2018 . 18.01063 = Niobium-94 EPA 901.1 Modified 875E.01 | 123E+00 | 1.23E+00 | 312E+00 U pCilg
18-01063-05 . TRG B102110CJFCO05CV 110117 1240 . 1/19/2018 . 1/19/2018 = 18-01063 = Antimony-125 EPA 901.1 Modified 38OE+00 | B.09E+01 | 3.00E+01 | 3.83E+01 U pCifg
180106308 | TRG B102110CJWMO13MT 110717 2015 | 1/19/2018 | 1/19/2018 © 18.01063  Silver-108m EPA 901.1 Modified 125601 328501 | 3.28E01 | 2.50E-01 U pCilg
18.01063-06 = TRG B102110CJWMO13MT 1107117 2015 | 174012018 | 1/19/2018 ~ 18.01063  Cobalt-60 EPA 901.1 Modified 412E+01 | 257E+00 | B.33E+00 |  4.69E-01 pCilg
180106306 TRG 8102110CJWMOT3MT 1107117 2015 | 1/19/2018 ' 1/18/2018 © 1801063 Cesium-134 EPA 901.1 Modified 141E-01 | 2.48E-01 | 248E01 | 3.19E-01 U pCilg
18.01063.06 ;| TRG B102110CJWMOT3MT 110717 2015 | 1/18/2018 . 1/19/2018 . 1801063 = Cesium-137 EPA 901.1 Modified 4B64E01  304E-01 | BO05E-01 | 4.B89E-01 u pCilg
18-01063.06 ~ TRG B102110CJWMO13MT 1107117 2045 | 1/19/2018 | 1/19/2018 | 18-01063 = Europium-152 EPA 901.1 Modified 514501 | 751E-01 | 752E01 : 5B1E01 U pCilg
18.01063.06 : TRG B102110CJWMO13MT 110717 2015 | 1/19/2018 | 1/19/2018 = 1801063 .  Europium-154 EPA 901.1 Modified 340E-01 | 424E-01 | 424E01 | 298E-01 u pCilg
180106306 . TRG B102110CJWMO13MT 110717 2015 | 111812018 | 1/19/2018 . 18-01063  Europium-155 EPA 901.1 Modified 326E.01 | 356E-01 | B3.56E-01 | 3.08E-01 U pCilg
18.01063.06 | TRG B102110CJWMO13MT 1077 2015 | 4116/2018 | 1/19/2018 | 18-01063 . Molybdenum-93 EPA 901.1 Modified 743E.02 ¢ 276E01 | 276E01 | 1.31E.01 u pCilg
18-01063-06  TRG B102110CJWMO13MT 11007117 2015 | 1/19/2018  1/19/2018  18-01063 = Niobium-94 EPA 901.1 Modified 208E01 | 370E-01 | 370E-01 | 3.68E-01 u pCilg
18.01063-06 . TRG £102110CJWMO13MT 110717 2015 | 119/2018 | 1/19/2018 | 18.01063 . Antimony-125 EPA 9011 Modified 329E.01 | 5.66E-01 | 55701 | 7.87E.01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma); MDA=Minimal Detected Activity;L.CS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Report To: Work Order Details:

Eberline Analytical | - JAlex Bohacheff o soe:  18-01063 . B

Zion Solutions, LLC  Purchase Order. 677116

Final Report of Analysis 101 Shiloh Bivd Analysis Category:.  ENVIRONMENTAL B v
Zion, IL 60099 Sample Matrix: SO

L,?Jb S;;’pp;e : C','g”t SaD‘:t"e’e : R;:i‘ept A";:t’:'s B‘?S:h Analyte Method Result  CU CSU MDA Qualifier: RS:;:
18-01063-07  TRG _  B101110CJWC002CY 11117 1855 | 119/2018 . 1192018 1801063 = Silver-108m EPA 901.1 Modified 1O4E+00 : 6.14E00 : 6.14E+00  B.90E+00 U . pCilg
18.01063-07 . TRG | B101110CJWC002CV 1111117 18:55 | 1/19/2018 . 1/19/2018 . 18.01063 . Cobalt:60 "EPA 901.1 Modified 113E+02  7.71E+00 . 9656400  7.50E+00 T pcilg
180106307 | TRG  B101110CJWCO02CV TUA1A7 1855 | 1/19/2018 | 1/19/2018 - 18-01063 . Cesum-134 |  EPA901.1 Modified TBBET00 | 142E+01 | 142E+01 . 661E+00 | U i  pCig
180106307 . TRG . B101110CJWCO02CY TIA1AT 1855 | 1/18/2018  1/19/2018 1801063 . Cesium-137 EPA 901.1 Modified 677E+04 © 119E+04 | 124E<04 = 6.27E+01 pCilg
18.01063-07 . TRG  B101110CJWC002CV 1111117 18:55 | 11972018 . 1/19/2018 . 18-01063 Europium-152 EPA 901.1 Modified 767E+01 | 133E+01 | 1.39E+01 . 1.18E+01 T g
18-01063-07  TRG | B101110CJWC002CV TIM1A7 18:55 | 1/19/2018 | 1/19/2018 - 18-01063  Europium-154 EPA 901.1 Modified 132E+400 . 525E+00  525E+00  8.156+00 U pCilg
18-01063-07 . TRG . B101110CJWCO02CV 111117 1855 © 1/19/2018 . 1/19/2018  18-01063  Europium-155 EPA 901.1 Modified ATE+01 | 280E+01  2.80E+01 . 2.93E+01 U pCilg
1801063.07  TRG B101110CJWC002CV T1A177 18565 ¢ 11972018~ 1/19/2018 ~ 1801063  Molybdenum-93 EP Modified 1436400 | 111E401  111E<01  137E+00 U pCilg
18-01063.07 . TRG . B101110CJWCO02CY 114117 18:55 | 1/19/2018 1/19/2018 - 18-01063 Niobium-94 EPA 901.1 Modified 494E-01 | 394E+00 | 3.94E+00 | 576E+00 . U pCifg
16.01063.07 . TRG | B101110CJWC002CV TIM1AT7 18:55 | 119/2018 . 1/19/2018  18-01063 - Antimony-125 EPA 901.1 Modified 112E+01 | 885E+01 | 885E+01  1.10E+02 U pCilg
18:01063-08 . TRG | B101110CJFCO05CY 111517 0020 | 1/18/2048 . 1/19/2018 1801063 Silver-108m EPA 901.1 Modified 165E+01 . 281E+01 | 281E+01  374E+01 . U TpCilg
18.01063.08  TRG | B101110CJFCO05CV 114517 0020 | 1/18/2018  1/19/2018 . 18-01063 :  Cobalt-60 EPA 901.1 Modfied 6.27E+02 | 4.24E+01 | 533E+01 . 373E+01 T pcilg
18:01063-08 . TRG | B101110CJFCO05CV 1115117 00:20 ¢ 119/2018 . 1/19/2018 063 Cesium-134 EPA 901.1 Modified 339E+01 | B05E+01 @ B06E+01 = 2426401 U pCilg
18-01063.08 . TRG _  B101110CJFCO05CV 11M5M17 0020 | 1/19/2018 = 1/19/2018 - 18-01063 .  Cesium-137 EPA 011 Modfied | 1.02E+05 | 168E+04 | 176E+04 | 2.58E+02 7 pcilg
18.01063-08 /| TRG | B101110CJFCO05CY 111517 0020 | 1/19/2018 - 1/19/2018 = 18-01063 | Europium-152 EPA 901.1 Modified 650E+01 | 184E+02 | 184E+02 | 594E+01 = U pCilg
18.01063-08 . TRG . B101110CJFCO05CY 111517 0020+ 119/2018  119/2018 . 18-01063 | Europium-154 EPA 901.1 Modified 311E01 ¢ 192E+01 | 192E+01 = 300E+01 . U pCilg
18.01063-08 /| TRG | B101110CJFCO05CV 111517 0020 © 1/19/2018  1/19/2018 . 18-01063 :  Europium-155 EPA 901.1 Modified 405E+01 | 686E+01 | B.88E+01  6.53E+01 U pCilg
180106308 . TRG | B101110CJFCO05CY 11517 0020 | 1/19/2018 - 1/19/2018 . 18-01063  Molybdenum-93 EPA 901.1 Modified B91E+01 | 536E401 | 538E<01 | 7.08E+00 U pCilg
18.01063-08 | TRG | B101110CJFCO05CY 1145170020 | 1/19/2018  1/19/2018  18.01063  Niobium-94 EPA 901.1 Modified 123E+01 | 153E+01 = 153E+01  2.09E+01 U pCilg
18:01063.08 | TRG  B101110CJFCO0SCV 114517 0020 | 1/19/2018 . 1/19/2018 = 18-01063 .  Antimony-125 EPA 901.1 Modified 1305402 | 179E+02 | 179E+02 | 2.36E+02 u pCilg

- - : : :

18.01063-09 . TRG | B101110CJFCO07CV 111617 0015 | 1/18/2018 © 1/19/2018  18.01063 .  Silver-108m EPA 901.1 Modified 379E-01 | 248E+00 | 2.8E+00 E+ U | pcilg
16-01063-00 | TRG | B101110CJFCO07CV 1116117 00415 | 1/19/2018 . 1/16/2018 - 18-01063 . Cobalt.60 EPA 901.1 Modified 150E+02  9.71E+00 ; 127E+01 . 3.00E+ " ocing
18.01063.08 ~ TRG . B101110CJFCOO7CV 11467 0015 | 1/19/2018 . 1/18/2018 ~ 18-01063 |  Cesium-134 EPA 901.1 Modified 410E+00 | 558E+00 | 550E+00 ~ 351E+00 U pCilg
18-01063.09 | TRG B101110CJFCO07CY 111617 0015 | 1/18/2048 | 1/18/2018 . 18-01063 . Cesium-137 EPA 9011 Modified 991E+03 | 174E+03 | 181E<03 . 164E+01 | T
18.01063.00 . TRG B101110CJFCO07CY 114617 0015 | 1/18/2018  1/19/2018 1801063 Europium-152 EPA 901.1 Modified 506E+01 | 7.99E+00 | B.56E+00 « 9.39E+00 T pcilg
18.01063-09 . TRG B101110CJFCO07CY 1146170015 | 1/18/2018 . 1/19/2018 1801063 Europium-154 EPA 901.1 Modified 163E+00 | 343E+00 | 3.43E+00 = 558E+00 | U pCilg
180106309 . TRG B101110CJFCO07CV 11161700115 | 119/2018 = 1/19/2018 = 18-01063 = Europium-155 EPA 9011 Modified 108E+00 | 105E+01 1056401 & 1.08E+01 U pCilg
18-01063.00  TRG B101110CJFCO07CY 11016117 0015 | 119/2018 . 1/19/2018 . 18-01063 . Molybdenum-93 EPA 901.1 Modified 718E-01 | 206E+00 | 20BE400 . 1.16E+00 U pCilg
18.0106309 «  TRG B101110CJFCO07CY 11617 0015 | 1/18/2018  1/19/2018 1801063 = Niobium-94 EPA 901.1 Modfied 453E01 = 240E+00 | 240E+00  291E+00 u pCilg
18.01063-09 | TRG B101110CJFCO07CY 111617 0015 | 1/16/2018 . 1/19/2018 | 18-01063 |  Antimony-125 EPA 901.1 Modified 168E+01 | 2.9TE<O1 | 2.97E+01 | 4.24E+01 U pCilg

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma); MDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Duplicate; TRG=Normal Sample;DO=Duplicate Original;U=Non-detect
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Attachment 1 — Chain-of-Custody Form

Sample ID Sample Matrix Sample Sample Container Sample Date Sample Time Analysis Preservative Remarks
Log Type . Type
Vol Unit Type Qty
B102110CIWCB0ICY \’\ N/A Concrete | Concrete 57.94 em® | Puck 1 11/1/2017 1030 brs Full Suite None 8.07-0.5”
BIO2IOCIFCO0SCY %) N/a | Comerete | Concrete | 57.94 | €@ | puck 1 11/1/2017 1240 hrs Full Suite None 0.07-0.5”
- BI02110CIWMOISMT ¥ n/a Metal Metal | 20279 | € | Plate 1 11/7/2017 2015 hrs Full Suite None N/A
Yy
B101110CIWC002CY NA | Concrete | Concrete | 57.94 | & | Puck 1 11/11/2017 1855 hrs Full Suite None 0.07.0.5”
- BIOTTIOCIFCOOSCY % N/A Concrete | Concrete 57.94 em’ Puck 1 11/15/2017 8020 hrs Full Suite None 0.6”-8.5”
- BIOILOCIFCOOTCY "} /A | Conerete | Conmcrete | 57.94 | €0 | Puck 1 11/16/2017 0015 hrs Full Suite None 0.07-0.5”
Laboratory: Date Submitted To Lab: Ship Container No.: Cooler Temperature: Airbill Number:
Eberline Labs N/A N/A
Relinquished by: Date Time: Recceived by: Date: (mm/dd/yyyy): Time:
(mmv/dd/yyyy):
J. ALEX BOBACHEFF —
Ay
ol /lé/éofg Do 3 T Harr's 21/18/2008 (05
Relinquished by: Date Time: Received by: Date: (mm/dd/yyyy): Time:
— \ ) (mm/dd/yyyy): ) ; Lo
Relinquished by: Date - Time: Receiyed by: Date: (mm/dd/ $R Time:
/’“/E/J E)( / 5 o080 ?M‘q @&Uu/ué)le}’ ///? /& og 1P
Relinquished by: Date Time: Received by: Daté (mmfdd/yyyy): Time:
(mm/dd/yyyy):
Comunents
PO# 673846 24 hour turnaround
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