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Columbia Fuel Fabrication Facility
Tc-99 Source Investigation Report

Site History and Background

The Westinghouse Columbia Fuel Fabrication Facility (CFFF) manufactures commercial nuclear fuel
near Columbia, South Carolina under Nuclear Regulatory Commission (NRC) Special Nuclear Material
(SNM) license, SNM-1107. As part of the nuclear fuel production process, CFFF receives shipments of
enriched Uranium (U) from gas centrifuge enrichment plants in the form of Uranium-Hexafluoride (UFs)
or Uranyl-Nitrate (UN). When U is used to manufacture nuclear fuel, Technetium (Tc-99) also exists in
residual quantities within the U stock feed shipments. Tc-99 is a nuclear fission product of U. While it
occurs naturally in very small quantities within the earth’s crust, it is primarily man-made and produced
during nuclear reactor operations where U is irradiated with neutrons.

Tc-99 was introduced into the commercial nuclear fuel cycle beginning in 1956, when high enriched U
from U.S. Government military reactors was reprocessed (e.g. down-blended) into low enriched U fuel.
Reprocessed U was used in the commercial nuclear fuel cycle until 1977; however due to residual
impacts, Tc-99 remains in the nuclear fuel cycle to this day.

Potential external exposure risks from Tc-99 are considered to be low because Tc-99 is a weak beta
emitter. The only potentially significant route of exposure to an individual is through the consumption of
impacted water. The EPA has established a Maximum Contaminant Level (MCL) of 4 millirem per year
(mrem/yr) for beta particles from manmade nuclides in drinking water. Using conservative assumptions,
the average concentration of Tc-99 calculated to yield the MCL of 4 mrem/yr is 900 picocuries per liter
(pCi/L). That is to say that if a person were to consume water with a T¢-99 concentration of 900 pCi/L
throughout the year at a rate of 2 liters per day based on EPA modeling assumptions, that person would
receive 4 mrem radiation exposure.

From a chemistry perspective, Tc-99 is highly soluble and mobile in groundwater, is considered stable
over a wide pH range, and will likely migrate with the aqueous stream. Sorption of Tc-99 may occur in
soils that contain high organic matter content; however in the absence of organic material, or strong
reducing agents, little sorption is expected. For this reason, liquid streams (e.g. aqueous waste) are
anticipated to be the most likely travel pathways for Tc-99. Solid wastes may retain a small amount of
moisture or organic content, and therefore, also may contain trace quantities of Tc-99.

Historical Data Review

Historical review of environmental groundwater data collected at CFFF shows that gross beta
concentrations (> 50 pCi/L) were present in surficial aquifer groundwater monitoring wells beginning in
the 1980s when monitoring wells were first installed. Elevated gross beta in groundwater is an indication
of the potential presence of Tc-99. To obtain specific data on Tc-99, CFFF began direct measurement of
all 89 wells at the site for Tc-99 in October 2018. From October 2018 to the present, two groundwater
monitoring wells, W-6 and W-11 (as shown on Figure 2 of the Final Interim Remedial Investigation Data
Summary Report, July 2020), have had Tc-99 results in excess of the drinking water MCL. These
monitoring wells are screened in the surficial aquifer downgradient, approximately 300 feet (W-6) and
600 feet (W-11), from the manufacturing operations. Each well is approximately 1 km (0.62 miles) from
the nearest site boundary.

As discussed in the Final Remedial Investigation Data Summary Report dated July 15, 2020, newly

installed monitoring wells W-92 (downgradient of W-11) and W-93 (upgradient of W-6) did not contain
Tc-99 above the minimum detectible concentration (MDC). Both wells were installed in the lower zone
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of the surficial aquifer. The data reported in the Final Remedial Investigation Data Summary Report
demonstrates that the Tc-99 plume in the surficial aquifer is localized and not migrating offsite.
Furthermore, the Gator Pond is also downgradient of both W-6 and W-11 in the direction of groundwater
flow, and surface water monitoring results in the Remedial Investigation (RI) sampling from the Gator
Pond and two additional downgradient samples did not detect Tc-99 above the MDC. Based on
downgradient well and surface water monitoring results the area represented by W-6 and W-11 is
relatively small (approximately 23,000 m?), and further assessment of Tc-99 in the surficial aquifer
continues to be investigated under Consent Agreement (CA) CA-19-02-HW with the South Carolina
Department of Health and Environmental Control (SCDHEC).

A review of historical events incorporated into the Conceptual Site Model (CSM) for CFFF did not
identify any specific event that is the most likely source of the Tc-99. The historical gross beta data
supports a theory that the current Tc-99 in groundwater monitoring wells W-6 and W-11 may be the
result of a past surface release. Given the timeframe when elevated Gross Beta results in groundwater
were first observed, and the apparent center of mass of the Tc-99 plume seen today, past practices in the
area of the East Lagoon may be a potential source of impact. Further assessment of the horizontal and
vertical extent of Tc-99 will be performed in the Phase II RI.

Investigative Sampling

This expedited Tc-99 investigation was performed under the CA to determine whether current operations
at CFFF could be a source of Tc-99 to groundwater. The Investigative Sampling Plan, provided in
Attachment 1, targeted the most likely sources of Tc-99, including both liquid and solid wastes, that
could have the potential to contact the environment.

This Investigative Sampling Plan established methods for obtaining both solid and liquid samples for
radiological analysis to evaluate Tc-99 and U concentrations. The Investigative Sampling Plan was
prepared to ensure the proper collection, handling, documentation, and evaluation of the samples. The
results of the Investigative Sampling Plan are analyzed in this Tc-99 Source Investigation Summary
Report.

Sampling Procedure

The goal of the multi-phase Tc-99 investigation was to sample the potentially radiologically impacted
media at locations thought most likely to be potential sources for Tc-99, as identified in the Investigative
Sampling Plan. This iterative data collection process was designed to determine a starting point of
investigation, gather and analyze data, and conduct additional sampling based on the initial results. Two
types of sample matrices were collected: liquid samples (e.g. water and aqueous solutions) and solid
samples (e.g. sludge, soil, sediment, and solid waste).

Aqueous process wastes are treated in accordance with the CFFF National Pollutant Discharge
Elimination System (NPDES) permit prior to discharge to the Congaree River. Treatment for removal of
U, ammonia and fluoride consists of filtration, flocculation, lime and caustic addition, distillation and
settling in a series of holding lagoons (first in the West Lagoons and then in the North or South Lagoon).
Calcium Fluoride (CaF») solids settle in the lagoons, and the treated process wastewater is discharged to
the Congaree River. A simplified flow diagram of the aqueous process waste streams generated by current
CFFF operations is provided in Figure 1. Table 1 provides the Phase I sample locations of the liquid and
solid process streams that were believed to be the most likely to potentially contain Tc-99. These
locations were sampled and analyzed first. SCDHEC observed the Phase I sample collection.
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Table 1 — Phase I Sample Locations

SAMPLE DESCRIPTION SAMPLE LOCATION FIGURE 1 SAMPLE
SAMPLE ID | MEDIA

Contaminated Sump T-1187/T-1189 I-1 Liquid

Wastewater from Incinerator / T-1148/T-1149 I-2 Liquid

SOLX Aqueous Waste

Solution from Conversion T-1160B/C I-3 Liquid

Solution from Cylinder T-1160A I-4 Liquid

Recertification

Waterglass wastewater T-1166 I-5 Liquid

East Lagoon Lagoon sludge and surrounding soil | I-6 Solid

The East Lagoon has been previously identified as an area of interest, and closure of the East Lagoon is
planned to be completed in 2021. While Tc-99 was identified in one area of the lagoon sludge as
described in the East Lagoon Characterization Report included in Attachment 3, it is not believed that
current East Lagoon operations are an ongoing source of Tc-99. As part of this Work Plan, additional
samples (sludge and soil) in the East Lagoon were collected to bound the previously identified Tc-99 area
and to determine if any soil potentially contained Tc-99 in the surrounding area. Additional assessment of
the soils beneath the East Lagoon liner will be completed once the lagoon is emptied and the liner is
removed as part of closure activities.

Table 2 provides the Phase II sample locations of the liquid and solid process streams that are down
stream of the processes believed to be potential sources of Tc-99. These locations were sampled after

laboratory analysis confirmed the presence of Tc-99 in the associated Phase I process stream.

Table 2 — Phase II Sample Locations

SAMPLE SAMPLE LOCATION FIGURE 1 SAMPLE
DESCRIPTION SAMPLE ID | MEDIA
Solution from Conversion | 5 product lines, before and after bag II-1; -2 Liquid
filters(FL-x12A/B); V-1005A/B
Scrap Cage Monitor Scrap cage before Q-tank II-3 Liquid
Discharge
West II Lagoon Grab sample from surface of lagoon 11-4 Liquid
Recycled Ammonia T-19, T-20 11-5 Liquid
Waterglass Cake Grab sample from available solids 11-6 Solid
Dewatering Plant Solids Grab sample from available solids 11-7 Solid
CaF, Pile Grab sample from CaF, pile 11-8 Solid

Analytical Laboratory

All samples were logged on a Chain of Custody form, stored in a sample cooler, and sealed and secured
when not in the custody of the sampling crew. GEL Laboratories, LLC, was utilized for the analysis and
has National Environmental Laboratory Accreditation Program (NELAP) certification, as well as all
appropriate SCDHEC certifications. The analytical laboratory is capable of achieving reporting limits
appropriate for characterization. The laboratory data reports contain complete documentation of the
laboratory’s interaction with each sample, including a case narrative, descriptions of the analyses
performed, the analytical methods used, and a description of the laboratory’s internal QC review process.
The analytical laboratory reports are provided in Attachment 2.
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Radiological Sample Results

The Phase I Liquid sample results are provided in Table 3.

Table 3 — Phase I Liquid Sample Results

LTR-RAC-20-64
Tc-99 Source Investigation Report
July 30, 2020

Sample | Sample Sample Description Gross Analyte Activity (pCi/L) Tc-99 / U-
# ID U-234 | U-235 | U-238 | Tc-99 | 235 Ratio
1 T-1166 Waterglass wastewater 95.2 5.1 15.5 271.0 53.0
2 T-1160A | Solution from Cylinder Recertification | 23,700.0 | 1,070.0 | 3,590.0 | 305.0 0.29
3 T-1160B Solution from Conversion 50,100.0 | 2,850.0 | 8,300.0 | 377.0 0.13

Wastewater from Incinerator /

4 T-1149 SOLX Aqueous Waste 61,500.0 | 2,800.0 | 8,710.0 | 48.7 0.02
5 T-1189 Contaminated Sump 2,050.0 117.0 339.0 4.7 0.04

Tc-99 was identified in the greatest quantities in the liquid streams of the Waterglass wastewater, the

Cylinder Recertification process solution, and the T-1160B Conversion process line. A much lower Tc-

99 concentration was identified in wastewater from the Incinerator and Solvent Extraction (SOLX)

aqueous waste stream, while the Tc-99 identified in the Contaminated Sump liquid was insignificant. It is
also important to examine the relationship between Tc-99 and U concentrations in the samples.

Since it is known that Tc-99 arrives at CFFF in UFs cylinders or as UN, it is anticipated to identify U with
Tc-99 in the liquid stream from cylinder recertification. This liquid stream consists of the water used to
hydrostatically test the cylinders. It is also anticipated to identify Tc-99 in the Conversion process line, as
the U fuel stock feed material is expected to contain Tc-99, and there has been little separation of U from
the liquid stream. The liquid stream from Conversion and the liquid stream from Cylinder Recertification
are both fed to the Waterglass process. The Waterglass process removes residual U in the form of

Waterglass ‘cake’ and the wastewater is sent for ammonia recovery. The Waterglass wastewater is

representative of the combined wastewaters from both Conversion and Cylinder Recertification.

It is also reasonable to identify lower levels of Tc-99 in the Incinerator and SOLX aqueous waste stream
due to the expected dilution of the aqueous stream at this point. Also, the Contaminated Sump sample

indicates that any U present is likely the result of superficial U within the plant interior (e.g. solid U

powder or particles) that has become suspended in liquid (e.g. from housekeeping or mopping of areas
where loose material is present), as no significant Tc-99 has been identified in this waste stream.

Phase I solid sampling focused on the East Lagoon. Previous East Lagoon Characterization sampling had
identified Tc-99 in the sludge of the East Lagoon in one small area. The East Lagoon Characterization
Report is provided in Attachment 3. Of the 16 East Lagoon characterization sample locations, Tc-99
was identified in only one sample. It is reasonable to identify Tc-99 in the lagoon sludge due to the high
organic content of the material, but the identification of Tc-99 in only one of 16 samples indicates that the
Tc-99 is isolated. Phase I sampling was performed to delineate the area of Tc-99 impacted sludge. Soil
samples were also collected in the area immediately adjacent to the corner of the East Lagoon where Tc-
99 was originally identified in the single sludge sample. The analytical results are summarized in Table

4.
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Table 4 — Phase I Solid Sample Results
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Sample Sample - Gross Analyte Activity (pCi/g) Tc-99/
Sample Description U-235

# ID U-234 | U-235 | U238 | Tc-99 | Ratio
6 EL-S-A East Lagoon Sludge Follow up 728.0 37.7 155.0 203.0 5.38
7 EL-S-B East Lagoon Sludge Follow up 1,360.0 61.2 262.0 524 0.86
8 EL-S-C East Lagoon Sludge Follow up 11,100.0 | 502.0 | 2,100.0 19.5 0.039
9 EL-SO-D-2' Soil adjacent to East Lagoon 1.9 0.1 1.6 0.0 0.00
10 EL-SO-D-4' Soil adjacent to East Lagoon 0.8 0.0 0.5 0.0 0.00
11 EL-SO-D-6' Soil adjacent to East Lagoon 0.8 0.0 0.8 1.1 25.3
12 EL-SO-E-2' Soil adjacent to East Lagoon 1.7 0.0 0.8 0.0 0.00
13 EL-SO-E-4' Soil adjacent to East Lagoon 3.0 0.1 1.4 0.9 6.70
14 EL-SO-E-6' Soil adjacent to East Lagoon 3.4 0.3 1.5 0.0 0.00
15 EL-SO-F-2' Soil adjacent to East Lagoon 2.7 0.1 1.1 0.3 3.28
16 EL-SO-F-4' Soil adjacent to East Lagoon 1.0 0.1 0.6 0.0 0.00
17 EL-SO-F-6' Soil adjacent to East Lagoon 0.7 0.0 0.7 0.0 0.00

Elevated Tc-99 was identified in one follow up sludge bounding sample, in residual quantities in the

remaining two sludge bounding samples, and no Tc-99 was identified in the surrounding soil above the
laboratory detection limit. These data, combined with the data from the East Lagoon Characterization
Report (Attachment 3), confirms that the East Lagoon is not a significant source of Tc-99 in the

environment. It is also reasonable to presume that the Tc-99 identified in the small area of the East
Lagoon originated from the same historical surface release that introduced Tc-99 into the environment.

The Phase [ sample of the Solution from Conversion confirms that Tc-99 is in fact present in the U stock
feed material. The Phase II Liquid sampling focused on the Conversion lines, both before and after the
bag filters, as well as other areas of interest such as the Scrap Cage discharge, the West II Lagoon surface

water, and the recycled Ammonia lines that are fed back into the Conversion process. Phase II Liquid

sampling was designed to detect potential differences in Tc-99 concentrations across the manufacturing
process by sampling individual conversion lines, and subsequent processes. The results of this sampling
are summarized in Table 5.
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Table 5 — Phase II Liquid Sample Results

July 30, 2020

Sample # Sample ID / Description Gross Analyte Activity (pCi/L) Tc-99/I-J-235
U-234 | U-235 | U-238 | Tc-99 Ratio
18 CL-1 Before 513,000 | 21,700 | 75,100 | 58.7 0.003
19 CL-1 After 32,900 1,600 | 5,480 | 50.1 0.031
20 CL-2 Before 282,000 | 12,900 | 32,900 | 449.0 0.035
21 CL-2 After 96,400 | 4,200 | 11,100 | 73.9 0.018
22 CL-3 Before 367,000 | 16,800 | 50,700 | 438.0 0.026
23 CL-3 After 30,900 1,390 | 4,000 | 164 0.012
24 CL-4 Before 174,000 | 9,220 | 28,300 | 142.0 0.015
25 CL-4 After 25,900 1,170 | 4,190 | 63.7 0.054
26 Scrap Cage Monitor Discharge 20,600 1,030 | 3,400 | 201.0 0.20
27 W2 3.9 0.6 1.0 96.0 157
28 T-19 Ammonia 0.1 0.0 0.1 13.4 N/A
29 T-20 Ammonia 0.2 0.0 0.2 0.0 N/A

The wastewater stream from the Conversion lines passes through a set of bag filters before it is sent to
Waterglass. Samples were collected before and after these bag filters (samples 18-25). The bag filters
capture fine U particulate, which is later recovered by nitric acid washing in the Scrap Cage. The
wastewater from the acid washing process in the Scrap Cage is also sent to Waterglass (sample 26). These
processes are expected to contain Tc-99 originating from the UFs feedstock.

After processing in Waterglass, wastewater is fed to the stills to recover ammonia that is reused in the
Conversion process. The still bottoms are transferred to the West Lagoons (W2, sample 27). Lower Tc-
99 concentrations are reported here due to mixing with large volumes of water in the lagoon. Recycled
Ammonia is recovered from the Waterglass wastewater and reused in the Conversion process (T-19,
sample 26, and T-20, sample 29).

The Phase II solid samples focused on the solid products removed from the Phase I and Phase II liquids,
specifically the Waterglass cake, the Solid CaF, removed from the West Il Lagoon, and the Dewatering
Sludge. Phase II solid sampling was designed to determine if some Tc-99 may possibly be retained in the
manufacturing process solids. The results of this sampling are summarized in Table 6.

Table 6 — Phase II Solid Sample Results

- Gross Analyte Activity (pCi/g) Te-99/U-235
Sample # Sample ID / Description Te- .
U-234 | U-235 | U-238 99 Ratio
30 WG-D46035 523,000 | 22,300 | 74,700 | 22.1 0.001
31 Calcium Fluoride 16.3 0.7 24 0.5 0.67
32 Sludge Dewatering D45671 3,510 156 507 3.5 0.02

The Waterglass Cake (sample 30), and the Dewatering Plant Solids (sample 31) represent the solid
material that is extracted during the U recovery process. The CaF; is the solid material that is dredged
from the West Il Lagoon (sample 31). No significant Tc-99 was identified in any of the Phase II solid
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samples, supporting the conclusion that by the time the aqueous wastewater stream is discharged into the
site lagoons, any Tc-99 present tends to stay suspended in the liquid stream because of its high solubility.

Summary

The Tc-99 Source Investigation sample data presented herein, combined with the site historical
environmental sample data, the CSM, and the East Lagoon Characterization Data, support the conclusion
that current site operations do not have the potential to introduce significant quantities of Tc-99 into the
environment. Based on the available data, attempting to relate the current Tc-99 detected in groundwater
to a specific historical event would be speculative. Therefore, CFFF’s approach has been to rule out a
current active source from ongoing operations and use the RI to assess the nature and extent of the legacy
issue as well as to collect data that can be used to evaluate remediation options. In addition, under the RI,
the soils underneath the East Lagoon liner will be characterized to identify the potential for legacy impact
in this area, following the liner removal in 2021.

Only residual quantities of Tc-99 were identified in the aqueous U manufacturing process stream; the
maximum Tc-99 result identified during the investigative sampling is 449 pCi/L, which is approximately
1/10"™ of the environmental impact observed in monitoring wells W-6 and W-11. Given the low level of
Tc-99 detected in the current U fuel supply, it is reasonable to conclude that the impact of Tc-99 in the
environment occurred sometime in the past and that no significant contributions are presently occurring.
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Figure 1

Agqeuous Process Flow Map



g

1 4 dwng eaJe |0J3u0d
Jue|d a8exoed ; . pajeuiwejuo) UOIBUIWRIUOD WO J91EMIISEA

I

a3pnjs

dwnsg
S$220.d

191BM3ISEAN

ssa20.d |eda180|01peJ-UoN

o,

/ sutesp ax1q

suooge
[lejan0 inos/yxioN

suooseq
1S9\

a1sem snoanbe x70s/ pue
J01BJ3UIDU| WOJ) J21BMIISEAN

&

A1anooay
elUOWIWY UOISISAUOD) 0} elUuOWIWY PaIAIDY

~ UOoI1e314134923.
Sse|8491e A\ WO} 191eMIISEAN $59204d |EAOWSY ‘ JapuljAd wouy Ja1emalsen
wnjuesn
mmv_mu f sse|3491e M\ . (93ed 1xsu uo |ie19p [eUOIHppPE)
Sse|sJale M\
\ UOISI9AUOD) WOJ) 191EMBISEAN

suoedo ajdwes pue dejy $s920.d



A1anodau
wnjuein 40}
deuos ssad0ud

X10S 01 1npoud a1eduN |Auean

98e) deuos

1914

sse|8 HUELD 3eg
|3493EM O3 I9IEMIISEM Saul7 UOISISAUO P934 NN
17 uol J 10540

1Npoid
on

suoedo ajdwes pue dejy $s920.d



10|Page

LTR-RAC-20-64
Tc-99 Source Investigation Report
July 30, 2020

Attachment 1

Technicium Source Investigation Work Plan
LTR-RAC-20-11
January 30, 2020
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Attachment 2

Technicium Source Investigation Liquid and Solid Samples - GEL Analytical Results

Phase |

GEL Analytical Results

Sampling conducted: March 9, 2020
GEL Work Order: 506781

Report Date: March 19, 2020

Phase 11

GEL Analytical Results

Sampling conducted: April 8-9, 2020
GEL Work Order: 510356

Report Date: May 13, 2020
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March 19, 2020

Ms. Cynthia Logsdon

Westinghouse Electric Company, LLC
PO Drawer R

Columbia, South Carolina 29205

Re: ENV-CONSENTA-4500778461
Work Order: 506781

Dear Ms. Logsdon:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on March 11, 2020. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package is revised to include the correct reporting
limits.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4707.

Sincerely,

Katelyn Gray
Project Manager

Purchase Order: 4500778461
Enclosures

Page 1 of 42 SDG: 506781 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

WNUCO009 Westinghouse Electric Co, LLC
Client SDG: 506781 GEL Work Order: 506781

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  AnayteisaTracer compound

**  Anayteisasurrogate compound

U Anaytewas analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
reguirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined inthe ' U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Katelyn Gray.

Reviewed by

Page 2 of 42 SDG: 506781 Rev1l



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: T-1166 Project: WNUCO00901
SampleID: 506781001 Client ID: WNUCO009
Matrix: Misc Liquid
Collect Date: 09-MAR-2009:19
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”

Pct Uranium-235 4.88 percent MP2  03/14/20 0928 1979596 1
Uranium-233/234 95.2 +/-3.55 0.270 0.500 pCi/L
Uranium-235/236 511 +/-0.919 0.235 0.500 pCi/L
Uranium-238 15.5 +/-1.43 0.103 0.500 pCi/L

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"

Technetium-99 271 +-17.8 213 5.00 pCi/L J3  03/17/20 0658 1979684 2
The following Analytical Methods were performed:

Method Description Analyst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 86.1 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 95.6 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit

Page 3 of 42 SDG: 506781 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: T-1160A Project: WNUC00901

Sample ID: 506781002 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-MAR-20 09:26

Receive Date: 11-MAR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 4.42 percent MP2  03/16/20 1410 1980559 1
Uranium-233/234 23700 +/-708 445 0.500 pCi/L
Uranium-235/236 1070 +-167 286 0.500 pCi/L
Uranium-238 3590 +/-276 259 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 305 +/-18.5 215 5.00 pCi/L 13 03/17/20 0901 1979684 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 51.8 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 98.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020
Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: T-1160B Project: WNUC00901

Sample ID: 506781003 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-MAR-20 09:27

Receive Date: 11-MAR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 5.06 percent MP2  03/16/20 1605 1980559 1
Uranium-233/234 50100 +/-1530 91.2 0.500 pCi/L
Uranium-235/236 2850 +-407 452 0.500 pCi/L
Uranium-238 8300 +/-624 51.2 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 377 +/-19.8 21.7 5.00 pCi/L 13 03/17/20 1103 1979684 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 28.2 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 94.8 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor
DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020
Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID:  T-1149 Project: WNUC00901

Sample ID: 506781004 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-MAR-20 09:29

Receive Date: 11-MAR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
High Rad Testing
Alphaspec U, Liquid "As Received”
Pct Uranium-235 475 percent JXB7 03/16/20 2330 1980586 1
Uranium-233/234 61500 +/-1460 715 1.00 pCi/L
Uranium-235/236 2800 +/-347 334 1.00 pCi/L
Uranium-238 8710 +/-550 59.4 1.00 pCi/L
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 u 487 +/-52.6 88.3 5.00 pCi/L AXM6 03/17/20 0743 1979703 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Modified
2 DOE EML HASL-300, Tc-02-RC Madified
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 93.7 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 77 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor
DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020
Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: T-1189 Project: WNUC00901

Sample ID: 506781005 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-MAR-20 09:33

Receive Date: 11-MAR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 5.09 percent MP2  03/16/20 1600 1980559 1
Uranium-233/234 2050 +-121 16.3 0.500 pCi/L
Uranium-235/236 117 +-32.7 14.0 0.500 pCi/L
Uranium-238 339 +/-49.3 12.2 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 470 +/-1.58 2.53 5.00 pCi/L 13 03/17/20 1305 1979684 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 79.6 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 939 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor
DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-S-A Project: WNUCO00901
SampleID: 506781006 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 09:50
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 728 +/-19.7 1.10 1.00 pCilg MP2  03/17/20 (0910 1980800 1
Uranium-235/236 37.7 +/-5.00 0.779 1.00 pCi/g
Uranium-238 155 +/-9.10 0.631 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 203 +/-6.94 422 5.00 pCilg 23 03/17/20 0833 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 102 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 92.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-S-B Project: WNUCO00901
SampleID: 506781007 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 09:55
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1360 +/-32.5 1.58 1.00 pCilg MP2  03/17/20 (0910 1980800 1
Uranium-235/236 61.2 +/-7.67 129 1.00 pCi/g
Uranium-238 262 +/-14.3 114 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 52.4 +/-4.08 4.20 5.00 pCilg 23 03/17/20 0850 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 834 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 91.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: EL-S-C Project: WNUC00901

Sample ID: 506781008 ClientID:  WNUCO009

Matrix: Solid

Collect Date: 09-MAR-20 10:00

Receive Date: 11-MAR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
High Rad Testing
Liquid Scint Tc99, Sail "As Received”
Technetium-99 19.5 +/-5.49 8.87 5.00 pCilg AXM6 03/17/20 0756 1979700 1
Alphaspec U, Solid "Dry Weight Corrected”
Uranium-233/234 11100 +-171 4.38 1.00 pCilg JXB7 03/16/20 2330 1979706 2
Uranium-235/236 502 +-40.4 4.68 1.00 pCilg
Uranium-238 2100 +-74.3 3.28 1.00 pCilg
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
Dry Sail Prep Dry Soil Prep GL-RAD-A-021 AXM6 03/12/20 1653 1979695
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, Tc-02-RC Madified
2 DOE EML HASL-300, U-02-RC Modified
Surrogate/Tracer Recovery — Test Result Nominal  Recovery% Acceptable Limits
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received” 78.1 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected” 51.7 (15%-125%)

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-D-2 Project: WNUCO00901
SampleID: 506781009 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 10:19
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 187 +/-0.323 0.133 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 U 0.0783 +/-0.0843 0.0959 1.00 pCi/g
Uranium-238 1.60 +/-0.298 0.109 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U -171 +/-2.16 391 5.00 pCilg J3  03/17/20 0906 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 88.3 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 95.5 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-D-4' Project: WNUCO00901
SampleID: 506781010 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 10:37
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 0.812 +/-0.193 0.101 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 U 0.0145 +/-0.0495 0.0917 1.00 pCi/g
Uranium-238 0.465 +/-0.147 0.0873 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U -0.386 +-2.50 437 5.00 pCilg 23 03/17/20 1433 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 94.4 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 92.3 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-D-6' Project: WNUCO00901
SampleID: 506781011 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 10:54
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 0.777 +/-0.202 0.102 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 U 0.0442 +/-0.0636 0.0767 1.00 pCi/g
Uranium-238 0.822 +/-0.205 0.0717 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U 112 +/-2.46 421 5.00 pCilg 23 03/17/20 1450 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 825 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 92.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-E-2' Project: WNUC00901
Sample ID: 506781012 ClientID:  WNUCO009
Matrix: Solid
Collect Date: 09-MAR-2011:19
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.66 +/-0.288 0.108 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 U 0.0355 +/-0.0629 0.0952 1.00 pCi/g
Uranium-238 0.842 +/-0.204 0.0605 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U -1.08 +-2.40 4.26 5.00 pCilg 23 03/17/20 1507 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 87.3 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 93.1 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-E-4' Project: WNUCO00901
SampleID: 506781013 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-2011:24
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 2.98 +/-0.380 0.103 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 0.131 +/-0.0961 0.0852 1.00 pCi/g
Uranium-238 137 +/-0.260 0.0964 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U 0.878 +-2.38 4.08 5.00 pCilg 23 03/17/20 1523 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 86.8 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 94.6 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-E-6' Project: WNUCO00901
SampleID: 506781014 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 11:33
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 3.35 +/-0.469 0.134 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 0.323 +/-0.169 0.115 1.00 pCi/g
Uranium-238 154 +/-0.318 0.0932 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U -0.714 +-2.34 412 5.00 pCilg 23 03/17/20 1540 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 72.8 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 92.5 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-F-2 Project: WNUC00901
Sample ID: 506781015 ClientID:  WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 11:46
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 2.69 +/-0.380 0.133 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 0.0967 +/-0.0878 0.0805 1.00 pCi/g
Uranium-238 112 +/-0.246 0.100 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U 0.317 +/-2.23 3.86 5.00 pCilg 23 03/17/20 1556 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 84.4 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 95 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-F-4' Project: WNUCO00901
SampleID: 506781016 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 11:56
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.02 +/-0.247 0.128 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 U 0.100 +/-0.0953 0.101 1.00 pCi/g
Uranium-238 0.600 +/-0.190 0.103 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U -1.30 +-2.19 3.90 5.00 pCilg 23 03/17/20 1613 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 75.5 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 93.3 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: March 19, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: EL-SO-F-6' Project: WNUCO00901
SampleID: 506781017 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-MAR-20 12:08
Receive Date: 11-MAR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 0.732 +/-0.217 0.103 1.00 pCilg HAKB 03/16/20 1311 1979622 1
Uranium-235/236 U 0.0347 +/-0.0681 0.0944 1.00 pCi/g
Uranium-238 0.706 +/-0.212 0.0973 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U -0.0515 +-2.38 4.16 5.00 pCilg 23 03/17/20 1629 1979694 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 03/12/20 1414 1979613

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 70.8 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 92 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. . QC Summary Report Date: March 19, 2020
Westinghouse Electric Company, LLC Page 1of 7
PO Drawer R
Columbia, South Carolina
Contact: Ms. Cynthia L ogsdon
Workorder: 506781
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
High Rad Testing
Batch 1979700
QC1204523272 506781008 DUP
Technetium-99 195 36.5 pCi/g 60.5 (0% - 100%) AXM6 03/17/20 12:14
Uncertainty +/-5.49 +/-5.94
QC1204523273 LCS
Technetium-99 308 241 pCi/g 783  (75%-125%) 03/17/20 14:17
Uncertainty +/-19.8
QC1204523271 MB
Technetium-99 u -0.263 pCi/g 03/17/20 10:04
Uncertainty +/-5.41
Batch 1979703
QC1204523283 506781004 DUP
Technetium-99 u 487 U 38.3 pCi/L N/A N/AAXM6 03/17/20 11:57
Uncertainty +/-52.6 +/-53.8
QC1204523284 LCS
Technetium-99 3030 2890 pCi/L 95.4  (75%-125%) 03/17/20 14:00
Uncertainty +/-207
QC1204523282 MB
Technetium-99 u 53.6 pCi/L 03/17/20 09:51
Uncertainty +/-44.2
Batch 1979706
QC1204523290 506781008 DUP
Uranium-233/234 11100 12100 pCi/g 8.31 (0%-20%) JXB7 03/16/2023:30
Uncertainty +-171 +/-194
Uranium-235/236 502 555 pCi/g 10 (0%-20%)
Uncertainty +/-40.4 +/-46.4
Uranium-238 2100 2460 pCi/g 15.7 (0%-20%)
Uncertainty +/-74.3 +/-87.7
QC1204523291 LCS
Uranium-233/234 71.9 pCilg 03/16/20 23:30
Uncertainty +/-9.15
Uranium-235/236 2.88 pCi/g
Uncertainty +/-2.20
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 506781 Page 20of 7
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
High Rad Testing
Batch 1979706
Uranium-238 74.8 77.6 pCi/g 104  (75%-125%) JXB7 03/16/2023:30
Uncertainty +/-9.50
QC1204523289  MB
Uranium-233/234 u 0.474 pCi/g 03/16/20 23:30
Uncertainty +/-0.902
Uranium-235/236 u -0.0597 pCi/g
Uncertainty +/-0.515
Uranium-238 u -0.0965 pCi/g
Uncertainty +/-0.427
Batch 1980586
QC1204525412 506781004 DUP
Pct Uranium-235 4.75 432  percent 9.59 (0%-20%) JXB7 03/16/20 23:30
Uranium-233/234 61500 66900 pCi/L 8.36 (0%-20%)
Uncertainty +/-1460 +/-1550
Uranium-235/236 2800 2970 pCi/L 5.82 (0%-20%)
Uncertainty +/-347 +/-364
Uranium-238 8710 10200 pCi/L 15.9 (0%-20%)
Uncertainty +/-550 +/-607
QC1204525413  LCS
Pct Uranium-235 0.796 percent 03/16/20 23:30
Uranium-233/234 2620 pCi/L
Uncertainty +/-293
Uranium-235/236 134 pCi/L
Uncertainty +/-78.6
Uranium-238 2730 2590 pCi/L 95.1  (75%-125%)
Uncertainty +/-288
QC1204525411  MB
Pct Uranium-235 u 0.000  percent 03/16/20 23:30
Uranium-233/234 u 6.04 pCi/L
Uncertainty +/-29.4

Page 21 of 42 SDG: 506781 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 506781 Page 3of 7
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
High Rad Testing
Batch 1980586
Uranium-235/236 u -2.50 pCi/L JXB7 03/16/20 23:30
Uncertainty +/-21.6
Uranium-238 u 12.8 pCi/L
Uncertainty +/-29.4
Rad Alpha Spec
Batch 1979596
QC1204523023 LCS
Pct Uranium-235 1.09 percent MP2 (03/14/20 09:28
Uranium-233/234 14.0 pCi/L
Uncertainty +/-1.33
Uranium-235/236 1.03 pCi/L
Uncertainty +/-0.409
Uranium-238 13.6 14.6 pCi/L 107 (75%-125%)
Uncertainty +/-1.35
QC1204523834  LCSD
Pct Uranium-235 0.670 percent 47.4 03/14/20 09:28
Uranium-233/234 12.6 pCi/L 10.7
Uncertainty +/-1.25
Uranium-235/236 0.566 pCi/L 58.4
Uncertainty +/-0.313
Uranium-238 13.6 13.0 pCi/L 111 95.7 (0%-20%)
Uncertainty +/-1.27
QC1204523021  MB
Pct Uranium-235 u 0.000 percent 03/14/20 09:28
Uranium-233/234 u 0.223 pCi/L
Uncertainty +/-0.223
Uranium-235/236 u 0.0451 pCi/L
Uncertainty +/-0.154
Uranium-238 u 0.0464 pCi/L
Uncertainty +/-0.145
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 506781 Page 4of 7
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1979622
QC1204523078 506693001 DUP
Uranium-233/234 1.64 193 pCi/g 16.1 (0%-20%) HAKB 03/16/20 13:11
Uncertainty +/-0.294 +/-0.306
Uranium-235/236 u 0.0618 0.0880 pCi/g 11 (0% - 100%)
Uncertainty ~ +/-0.0729 +/-0.0799
Uranium-238 0.821 0.998 pCi/g 195 (0%-20%)
Uncertainty +/-0.207 +/-0.220
QC1204523079 LCS
Uranium-233/234 4.98 pCi/g 03/16/20 13:11
Uncertainty +/-0.486
Uranium-235/236 0.374 pCi/g
Uncertainty +/-0.151
Uranium-238 5.20 4.88 pCi/g 938  (75%-125%)
Uncertainty +/-0.480
QC1204523077 MB
Uranium-233/234 0.0240 pCilg 03/16/20 13:11
Uncertainty +/-0.0586
Uranium-235/236 -0.00869 pCi/g
Uncertainty +/-0.0384
Uranium-238 0.0111 pCi/g
Uncertainty +/-0.0417
Batch 1980559
QC1204525329 LCS
Pct Uranium-235 124  percent MP2 03/16/20 14:10
Uranium-233/234 470 pCi/L
Uncertainty +/-54.3
Uranium-235/236 39.6 pCi/L
Uncertainty +/-18.0
Uranium-238 545 490 pCi/L 89.9  (75%-125%)
Uncertainty +/-55.4
QC1204525330 LCSD
Pct Uranium-235 0.869  percent 35.2 03/16/20 14:10
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 506781 Page 50f 7
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1980559
Uranium-233/234 528 pCi/L 115 MP2 03/16/20 14:10
Uncertainty +/-63.9
Uranium-235/236 31.9 pCi/L 21.4
Uncertainty +/-18.0
Uranium-238 545 565 pCi/L 14.3 104 (0%-20%)
Uncertainty +/-66.0
QC1204525328 MB
Pct Uranium-235 u 0.000  percent 03/16/20 14:10
Uranium-233/234 u 201 pCi/L
Uncertainty +/-7.64
Uranium-235/236 u 231 pCi/L
Uncertainty +/-6.49
Uranium-238 u 0.0747 pCi/L
Uncertainty +/-5.54
Batch 1980800
QC1204526063 506781006 DUP
Uranium-233/234 728 668 pCi/g 8.68 (0%-20%) MP2 03/17/20 09:10
Uncertainty +/-19.7 +/-21.9
Uranium-235/236 37.7 29.8 pCi/g 23.3* (0%-20%)
Uncertainty +/-5.00 +/-5.18
Uranium-238 155 139 pCil/g 10.7 (0%-20%)
Uncertainty +/-9.10 +/-10.0
QC1204526064  LCS
Uranium-233/234 53.7 pCi/g 03/17/20 09:10
Uncertainty +/-6.37
Uranium-235/236 3.13 pCi/g
Uncertainty +-1.77
Uranium-238 52.4 55.6 pCi/g 106  (75%-125%)
Uncertainty +/-6.47
QC1204526062 MB
Uranium-233/234 u -0.0547 pCi/g 03/17/20 09:10
Uncertainty +/-0.502
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 506781 Page 60of 7
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1980800
Uranium-235/236 u 0.110 pCi/g MP2 03/17/20 09:10
Uncertainty +/-0.495
Uranium-238 u 0.115 pCi/g
Uncertainty +/-0.397
Rad Liquid Scintillation
Batch 1979684
QC1204523240 LCS
Technetium-99 151 156 pCi/L 103 (75%-125%) J33 03/17/2017:11
Uncertainty +/-9.30
QC1204523603 LCSD
Technetium-99 151 143 pCi/L 9.01 94.4 (0%-20%) 03/17/20 17:28
Uncertainty +/-8.60
QC1204523238 MB
Technetium-99 u -0.549 pCi/L 03/17/20 15:08
Uncertainty +/-1.25
Batch 1979694
QC1204523258 506693001 DUP
Technetium-99 U -0.349 U 0.524 pCi/g N/A N/A  J33 03/17/20 17:02
Uncertainty +/-2.19 +/-2.52
QC1204523259 LCS
Technetium-99 56.8 56.3 pCi/g 99  (75%-125%) 03/17/2017:19
Uncertainty +/-3.95
QC1204523257 MB
Technetium-99 u -0.228 pCi/g 03/17/20 16:46
Uncertainty +/-2.24
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
The Qualifiersin this report are defined as follows:

**  AnalyteisaTracer compound

< Result is less than value reported

> Result is greater than value reported

BD Resultsare either below the MDC or tracer recovery islow

FA Failed analysis.

H Analytical holding time was exceeded

See case narrative for an explanation
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 506781 Page 7of 7
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time

J Valueis estimated

K Analyte present. Reported value may be biased high. Actual value is expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is expected to be higher.

M M if above MDC and lessthan LLD

M REMP Result > MDC/CL and < RDL

N/A  RPD or %Recovery limits do not apply.

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Q  Oneor more quality control criteria have not been met. Refer to the applicable narrative or DER.

R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Ul  Gamma Spectroscopy--Uncertain identification

UJ Gamma Spectroscopy--Uncertain identification

UL Not considered detected. The associated number is the reported concentration, which may be inaccurate due to alow bias.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Other specific quaifiers were required to properly define the results. Consult case narrétive.

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Radiochemistry
Technical Case Narrative
Westinghouse Electric Co, LLC

SDG #: 506781

Product: Alphaspec U, Solid

Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1979706

Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 23
Preparation Batch: 1979695

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SampleID# Client Sampleldentification

506781008 EL-S-C

1204523289 Method Blank (MB)

1204523290 506781008(EL-S-C) Sample Duplicate (DUP)
1204523291 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quality Control (QC) Information

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204523289 (MB| Uranium-233/234 Result 0.474 < MDA 1.5 > RDL 1 pCi/g
Uranium-235/23¢ Result -0.0597 < MDA 1.19 > RDL 1 pCi/g
Uranium-238 Result -0.0965 < MDA 1.11 > RDL 1 pCi/g

Miscellaneousinformation

Manual Integration
Manual integrations of alpha spectroscopy spectra 1204523290 (EL-S-CDUP) and 506781008 (EL-S-C) were
performed to fully separate counts in Regions of Interest which would have been biased.

Additional Comments
The tracer peak centroid for sample 506781008 (EL-S-C) is greater than 50 keV from the expected library
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energy value for the tracer; however, the tracer yield requirement was met and the tracer peak is within the tracer
region of interest.

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1980586

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

506781004 T-1149

1204525411 Method Blank (MB)

1204525412 506781004(T-1149) Sample Duplicate (DUP)
1204525413 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Preparation Information

Aliguot Reduced
aliquots were reduced due to high activity based on Gamma data.

Quality Control (QC) Information

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204525411 (MB|Uranium-233/234 Result 6.04 < MDA 58.1 > RDL 1 pCi{L
Uranium-235/23¢ Result -2.5 < MDA 50 > RDL 1 pCi/L
Uranium-238 Result 12.8 < MDA 46.7 > RDL 1 pCi/|L

Technical Information

Sample Re-prep/Re-analysis
Sample 506781004 (T-1149) was reprepped due to low carrier/tracer yield. The re-analysis is being reported.
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Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1979596

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample |D# Client Sampleldentification

506781001 T-1166

1204523021 Method Blank (MB)

1204523023 Laboratory Control Sample (LCS)
1204523834 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Alphaspec U, Solid

Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1979622

Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 23
Preparation Batch: 1979613

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SampleID# Client Sampleldentification

506781009 EL-SO-D-2'

506781010 EL-SO-D-4'

506781011 EL-SO-D-6’

506781012 EL-SO-E-2’

506781013 EL-SO-E-4’

506781014 EL-SO-E-6’

506781015 EL-SO-F-2'

506781016 EL-SO-F-4'

506781017 EL-SO-F-6'

1204523077 Method Blank (MB)

1204523078 506693001(FM-1-2") Sample Duplicate (DUP)
1204523079 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
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report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1980559

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

506781002 T-1160A

506781003 T-1160B

506781005 T-1189

1204525328 Method Blank (MB)

1204525329 Laboratory Control Sample (LCS)
1204525330 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quality Control (QC) Information

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204525328 (MB| Uranium-233/234 Result 2.01 < MDA 14.8 > RDL 0.5 pCi/L
Uranium-235/23¢ Result 2.31 < MDA 6.93 > RDL 0.5 pCi/L
Uranium-238 Result 0.0747 < MDA 12.3 > RDL 0.5 pCifL

Technical Information

Sample Re-prep/Re-analysis
Samples 506781002 (T-1160A), 506781003 (T-1160B) and 506781005 (T-1189) were reprepped due to low
carrier/tracer yield. The re-analysis is being reported.

Product: Alphaspec U, Solid
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Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27
Analytical Batch: 1980800

Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 23

Preparation Batch: 1979613

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

506781006 EL-S-A

506781007 EL-S-B

1204526062 Method Blank (MB)

1204526063 506781006(EL-S-A) Sample Duplicate (DUP)
1204526064 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Quality Control (QC) Information

Duplication Criteria between QC Sample and Duplicate Sample
The Sample and the Duplicate, (See Below), did not meet the relative percent difference requirement; however,
they do meet the relative error ratio requirement with the value listed below.

Sample Analyte Value
1204526063 (EL-S-ADUR Uranium-235/23¢ RPD 23.3* (0.00%-20.00%) RER 1.52 (0} 3)

Technical Information

Sample Re-prep/Re-analysis
Samples were reprepped due to low carrier/tracer yield. The re-analysis is being reported.

Product: Dry Weight

Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 23

Preparation Batch: 1979613

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample |D# Client Sampleldentification
506781006 EL-S-A

506781007 EL-S-B

506781009 EL-SO-D-2'
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506781010 EL-SO-D-4’
506781011 EL-SO-D-6’
506781012 EL-SO-E-2’
506781013 EL-SO-E-4
506781014 EL-SO-E-6’
506781015 EL-SO-F-2’
506781016 EL-SO-F-4’
506781017 EL-SO-F-6’

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Dry Weight
Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 23

Preparation Batch: 1979695

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification
506781008 EL-S-C

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Liquid Scint Tc99, Soil
Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure: GL-RAD-A-059 REV# 5

Analytical Batch: 1979700

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

506781008 EL-S-C

1204523271 Method Blank (MB)

1204523272 506781008(EL-S-C) Sample Duplicate (DUP)
1204523273 Laboratory Control Sample (LCS)
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The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Preparation Information

Preparation Information
Performed a double iron scavenge and all part 61 clean ups and rinses to reduce interferences.

Quiality Control (QC) Information

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204523271 (MB| Technetium-9¢ Result -0.263 < MDA 9.21 > RDL 5 pCifg

Product: Liquid Scint Tc99, Liquid

Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure: GL-RAD-A-059 REV# 5

Analytical Batch: 1979703

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SampleID# Client Sampleldentification

506781004 T-1149

1204523282 Method Blank (MB)

1204523283 506781004(T-1149) Sample Duplicate (DUP)
1204523284 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Preparation Information

Preparation Information
Performed a double iron scavenge and all part 61 clean ups and rinses to reduce interferences.

Quality Control (QC) Information
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RDL Met
Samples (See Below) did not meet the detection limits due to limited sample volume. Samples were counted the

maximum count time in order to achieve the lowest MDAs possible.

Sample Analyte Value
1204523282 (MB) Technetium-9¢Result 53.6 < MDA 73.8 > RDL 50 pCifL
1204523283 (T-1149DUHR Technetium-94 Result 38.3 < MDA 90.6 > RDL 50 pCi
506781004 (T-1149) Technetium-9¢Result 48.7 < MDA 88.3 > RDL 50 pCijL

=

Product: Liquid Scint Tc99, Liquid

Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure;: GL-RAD-A-059 REV# 5

Analytical Batch: 1979684

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

506781001 T-1166

506781002 T-1160A

506781003 T-1160B

506781005 T-1189

1204523238 Method Blank (MB)

1204523240 Laboratory Control Sample (LCS)
1204523603 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Preparation Information

Aliquot Reduced
506781001 (T-1166), 506781002 (T-1160A) and 506781003 (T-1160B) aliquot volumes were reduced due to the

sample matrix.

Product: Liquid Scint Tc99, Soil
Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure: GL-RAD-A-059 REV# 5

Analytical Batch: 1979694
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The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample ID#

Client Sampleldentification

506781006 EL-S-A

506781007 EL-S-B

506781009 EL-SO-D-2'

506781010 EL-SO-D-4'

506781011 EL-SO-D-6’

506781012 EL-SO-E-2’

506781013 EL-SO-E-4’

506781014 EL-SO-E-6’

506781015 EL-SO-F-2'

506781016 EL-SO-F-4'

506781017 EL-SO-F-6'

1204523257 Method Blank (MB)

1204523258 506693001(FM-1-2") Sample Duplicate (DUP)
1204523259 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.
Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Nuclear Material RECEIPT/SHIPMENT
Request

Fill in ALL shaded areas
Submit Completed Form to EH&S Safeguards Coordinator

FACILITY NAME & ADDRESS

CONTACT NAME / PHONE / FAX

FORM NO.:
REVISION:
PAGE:

EFFECTIVE DATE:

NMM-CP-620-1
]

1 OF |

04-10-08

DESCRIPTION OF MATERIAL REQUESTED TO BE RECEIVED

MATERIAL TYPE MATERIAL FORM

' CONTAINER TYPE

j'E]Depieted (<0 711,%(&35) , (Pewder, Penets, Rods, etc) (Dmm, m Box, etc )

Natural (~0 711' %U235) Contammatmn
X Enrwhed 0711 %U235} .

MATERIAL QUANTITIES (TOTAL)

COMMENTS

EH&S Measurement Control Coordinator

APPROVALS DATE
n/a Not being shipped; pickup by lab courier service n/a
U.S. Transport Operations
03-11-2020
EH&S Item Control Coordinator
03-11-2020

Denotes Change

Page 39'6F 42 S5 50878 1R
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tary Information owned by Westinghouse Electric Company LL.C and/
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\c n,rcem(.m under which it was provided to you,




Nuclear Material RECEIPT/SHIPMENT FORM NO.: NMM-CP-620-1

REVISION: |
Request PAGE: 20F 1

Fill in ALL shaded areas EFFECTIVE DATE:  04-10-08
Submit Completed Form to EH&S Safeguards Coordinator

03-11-2020

EH&S Safeguards Coordinator

Denotes Change Printed Copies are Uncontrolled

e 4dhb?nc42ngﬁ@pc306rygﬂ:‘imlmn Information owned by Westinghouse Electric Company LLC and/or its subcontractors and suppliers. It is transmitted to you in confidence and trugt, and you
I w . ag 7

t this document in strict accordance with the terms and conditions of the agreement under which it was provided 1o you
32007 Wactinohaiea Blantein Camnnees £ 0 iDL .



SAMPLE RECEIPT & REVIEW FORM 5% ‘ j

<m

Carrier and Tracking Number

SDG/AR/COCIWork Ocder: : .
e’:‘? ) . B
Date Rccewcd - > 1, \, Z/Q s A;;ph'c:blu:
FedEx Ground- UPS  Field Services

FedEX Express

, Other

Suspected Hazard [aformation g *If Net Counts > 100cpm on samples not marked “radioactive”, contact the Radiation Safety Group for furtlicr investigation,
ar i < ‘
{{aurd Class Shipped: UNE: )
{FUN2910, {s the Radioactive Shipment Survey Compliant? Yes . No__
A)Shipped as a DOT Hazardous? -
B) Did the client designate tie samples arc o be COC notation or radioactive stickers on cantainers equal client designation. /.A
received as radioactive? . . :
C) Did the RSO ef ifyu i Maximum Net Counts Observed * (Observed Counts - Arca Background Counts): CPM / niR/H
) Did the classtly the samples as / ) .
assified as: Rad | R.u! 2 Rad3
mdioactive? ssttied as: Rad )
D) Did the cieat designate snnples ace V COC notation ac hozird labels on containers equal client desigmation,
hazardous?

E) Did the RSO identify possible hazards?

aﬂ' D or E is yes, select Hazards below,

PCB's Flammable Foreiyn Soil  RCRA  Asbestos Benlium  Other:

Sumple Receipt Criterin

Commcn(s/Qua(iﬁc‘rs (Required for Noa-Coafarming ftes) -

Sluppma containers received ntact and
seafed?

Circle Applicable: Seals broken  Damaged Other (deseribe)

- Leaking contai|

Chain of custody documenrs included
with shipment?

Circle Applicable:  Client centacied and provided COC - - COC ereated upon receipt

3 {Samples requicing cold preservation
within (0 <6 deg, C)7*

Preservation Mcmod:g\’ct fec Jlee Packs  Drviee None  Other: S AR
*all temperncures are 48 fn Cefyi TENP:

Daily check performed and passad on IR
femperature gun?

Temperature Device Serin] #:

Seeondary Temperature Device eriat # (¥ Appfte bl,é):

w

Sample containars intact and sealed?

Circle Applicable:  Seals broken  Damaged containeg . Eeaking container  Other {duscrile)

“

at proper pk?

7 Do any samples require Volatife
Analysis?

8 1Samples received within holding time?

6 Samples requiring chermical preservation '\g

Sample M's and Contaimers Affected:

U Presecvation added, 1 ati-

i
If Yes, are Encores or Sojl Kits present for solids? \’ VN;:;__ __({f yes, take to YOA f'rcczcr)

| Do liquid YOA vials contain acid preservation? Yes_. No_- E \ (€ unknown, select Moy

Are liquid VOA vials froe of icadspace? Yeg . No_ NA__
Sanple (D' and containers affected: o

1D’ and tests affected:

9 Sample ID's on COC match ID's on
bottles?

1D's and comainers affected:

to Date & time on COC match date & time
on bottles?

Circle Applicable: No dates on containers  Na times on containers COC missing info Other {describe)

(" Number of comtainers received match
tumber indicated on COC?

Are sample containers identifiable as
GEL provided?
13 COC form is properly signed in

relmqunshcd/reccwcd sections?

{

~

Circle Applicable: N comtainer count on COC Otber (describe)

%/v"’

Cirele Applicable: Not relinquished  Otlvor (describe)

Comments (Use Continuation Foan if needed);
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List of current GEL Certifications as of 19 March 2020

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-20-16
Utah NELAP SC000122020-32
Vermont VT87156
Virginia NELAP 460202
Washington C780




May 13, 2020

Ms. Cynthia Logsdon

Westinghouse Electric Company, LLC
PO Drawer R

Columbia, South Carolina 29205

Re: ENV-CONSENTA-4500778461
Work Order: 510356

Dear Ms. Logsdon:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on April 29, 2020. This original data report has been prepared and reviewed in accordance
with GEL's standard operating procedures.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4707.

Sincerely,

Nina Gampe for
Katelyn Gray
Project Manager

Purchase Order: 4500775170
Enclosures
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

WNUCO009 Westinghouse Electric Co, LLC
Client SDG: 510356 GEL Work Order: 510356

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  AnayteisaTracer compound

**  Anayteisasurrogate compound

U Anaytewas analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
reguirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined inthe ' U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Katelyn Gray.

Reviewed by

Page 2 of 57 SDG: 510356



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: CL-1 Before Project: WNUC00901

Sample ID: 510356001 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-APR-20 07:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
High Rad Testing
Alphaspec U, Liquid "As Received”
Pct Uranium-235 429 percent JXB7 05/12/20 1854 1996515 1
Uranium-233/234 5.13E+05 +/-6850 242 1.00 pCi/L
Uranium-235/236 21700 +/-1570 88.3 1.00 pCi/L
Uranium-238 75100 +/-2620 167 1.00 pCi/L
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U 58.7 +-77.2 130 5.00 pCi/L AXM6 05/11/20 0853 1993870 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Modified
2 DOE EML HASL-300, Tc-02-RC Madified
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 315 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 90.1 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration
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Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: CL-1 After Project: WNUC00901

Sample ID: 510356002 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-APR-20 07:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 434 percent BXA4 05/02/20 0836 1993987 1
Uranium-233/234 32900 +-447 25.7 0.500 pCi/L
Uranium-235/236 1600 +-110 5.85 0.500 pCi/L
Uranium-238 5480 +/-183 227 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U 50.1 +/-30.8 51.1 5.00 pCi/L 13 05/05/20 1341 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 89 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 98.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R

Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461

Report Date: May 13, 2020

Client Sample ID: CL-2 Before

Project: WNUC00901

Sample ID: 510356003 ClientID:  WNUCO009
Matrix: Misc Liquid
Collect Date: 09-APR-20 07:00
Receive Date: 29-APR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 5.74 percent BXA4 05/02/20 0836 1993987 1
Uranium-233/234 2.82E+05 +/-1990 55.6 0.500 pCi/L
Uranium-235/236 12900 +-472 135 0.500 pCi/L
Uranium-238 32900 +/-678 279 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 449 +/-36.6 51.7 5.00 pCi/L 13 05/05/20 1547 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 39.3 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 97.4 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit

Page 5 of 57 SDG: 510356



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: CL-2 After Project: WNUC00901

Sample ID: 510356004 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-APR-20 07:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 5.54 percent BXA4 05/02/20 0836 1993987 1
Uranium-233/234 96400 +/-836 358 0.500 pCi/L
Uranium-235/236 4200 +-194 28.7 0.500 pCi/L
Uranium-238 11100 +/-284 209 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 73.9 +/-30.9 50.7 5.00 pCi/L 13 05/05/20 1753 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 779 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 99.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: CL-3 Before Project: WNUC00901
Sample ID: 510356005 ClientID:  WNUCO009
Matrix: Misc Liquid
Collect Date: 09-APR-20 07:00
Receive Date: 29-APR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”

Pct Uranium-235 4.90 percent BXA4 05/02/20 0836 1993987 1
Uranium-233/234 3.67E+05 +/-2730 103 0.500 pCi/L
Uranium-235/236 16800 +/-650 50.1 0.500 pCi/L
Uranium-238 50700 +/-1020 76.2 0.500 pCi/L

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"

Technetium-99 438 +/-36.0 51.0 5.00 pCi/L J3  05/05/20 2000 1993585 2
The following Analytical Methods were performed:

Method Description Analyst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 27.3 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 100 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: CL-3 After Project: WNUC00901

Sample ID: 510356006 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-APR-20 07:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 5.12 percent BXA4 05/02/20 0836 1993987 1
Uranium-233/234 30900 +/-439 27.7 0.500 pCi/L
Uranium-235/236 1390 +-104 15.4 0.500 pCi/L
Uranium-238 4000 +/-158 234 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U 16.4 +-32.2 54.4 5.00 pCi/L 13 05/05/20 2206 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 94.9 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 93.6 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R

Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461

Report Date: May 13, 2020

Client Sample ID: CL-4 Before

Project: WNUC00901

Sample ID: 510356007 ClientID:  WNUCO009
Matrix: Misc Liquid
Collect Date: 09-APR-20 07:00
Receive Date: 29-APR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 4.82 percent BXA4 05/02/20 0836 1993987 1
Uranium-233/234 1.74E+05 +/-1460 428 0.500 pCi/L
Uranium-235/236 9220 +-374 48.4 0.500 pCi/L
Uranium-238 28300 +/-588 45.8 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 142 +/-32.5 51.8 5.00 pCi/L 13 05/06/20 0012 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 40.8 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 97.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: CL-4 After Project: WNUC00901

Sample ID: 510356008 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-APR-20 07:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 415 percent BXA4 05/02/20 0836 1993987 1
Uranium-233/234 25900 +/-385 232 0.500 pCi/L
Uranium-235/236 1170 +-91.4 17.7 0.500 pCi/L
Uranium-238 4190 +/-155 14.3 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 63.7 +/-31.8 525 5.00 pCi/L 13 05/06/20 0219 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 87.7 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 975 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R

Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461

Report Date: May 13, 2020

Client Sample ID:  Scrap Cage Monitor Discharge

Project: WNUC00901

Sample ID: 510356009 ClientID:  WNUCO009
Matrix: Misc Liquid
Collect Date: 09-APR-20 07:00
Receive Date: 29-APR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 450 percent BXA4 05/06/20 1029 1994754 1
Uranium-233/234 20600 +/-2530 517 0.500 pCi/L
Uranium-235/236 1030 +-677 566 0.500 pCi/L
Uranium-238 3400 +/-1050 478 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 201 +/-38.0 59.6 5.00 pCi/L 23 05/06/20 0537 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 94.8 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 84.6 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020
Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: W2 Project: WNUC00901
Sample ID: 510356010 ClientID:  WNUCO009
Matrix: Misc Liquid
Collect Date: 09-APR-20 08:00
Receive Date: 29-APR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis

Alphaspec U, Liquid "As Received”

Pct Uranium-235 15.0 percent BXA4 05/09/20 0959 1995388 1
Uranium-233/234 3.93 +/-0.980 0.997 0.500 pCi/L

Uranium-235/236 0.613 +-0.394 0.167 0.500 pCi/L

Uranium-238 U 0.541 +/-0.433 0.604 0.500 pCi/L

Rad Liquid Scintillation Analysis

Liquid Scint Tc99, Liquid "As Received"

Technetium-99 96.0 +-32.3 525 5.00 pCi/L 13 05/06/20 0744 1993585 2
The following Analytical Methods were performed:

Method Description Analyst Comments

1 DOE EML HASL-300, U-02-RC Madified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 99.9 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 95.6 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor
DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020
Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client SampleID: T-19 Ammonia Project: WNUC00901

Sample ID: 510356011 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-APR-20 08:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 U 0.000 percent MXS2 05/06/20 0951 1994758 1
Uranium-233/234 U 0.0545 +-0.309 0.580 0.500 pCi/L
Uranium-235/236 U -0.0504 +-0.221 0.482 0.500 pCi/L
Uranium-238 U 0.122 +/-0.240 0.390 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U 134 +-83.4 142 5.00 pCi/L 13 05/06/20 0951 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 328 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 35.8 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor
DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020
Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client SampleID: T-20 Ammonia Project: WNUC00901

Sample ID: 510356012 ClientID:  WNUCO009

Matrix: Misc Liquid

Collect Date: 09-APR-20 08:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received”
Pct Uranium-235 U 0.000 percent MXS2 05/09/20 1307 1994758 1
Uranium-233/234 U 0.206 +/-0.258 0.391 0.500 pCi/L
Uranium-235/236 U -0.0535 +/-0.165 0.340 0.500 pCi/L
Uranium-238 U 0.167 +/-0.205 0.275 0.500 pCi/L
Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U -285 +-134 228 5.00 pCi/L 13 05/06/20 1159 1993585 2
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, U-02-RC Madified
2 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 36.4 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 223 (15%-125%)

Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor
DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address: PO Drawer R
Columbia, South Carolina 29205

Contact: Ms. Cynthia Logsdon

Project: ENV-CONSENTA-4500778461

Client Sample ID: WG-D46035 Project: WNUC00901

Sample ID: 510356013 ClientID:  WNUCO009

Matrix: Sludge

Collect Date: 09-APR-20 08:00

Receive Date: 29-APR-20

Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method
High Rad Testing
Liquid Scint Tc99, Sail "As Received”
Technetium-99 U 21 +/-29.5 496 5.00 pCilg AXM6 05/10/20 0707 1994804 1
Alphaspec U, Solid "Dry Weight Corrected”
Uranium-233/234 5.23E+05 +/-8800 392 1.00 pCilg JXB7 05/12/20 1854 1996516 2
Uranium-235/236 22300 +/-2020 264 1.00 pCilg
Uranium-238 74700 +/-3330 270 1.00 pCilg
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
Dry Sail Prep Dry Soil Prep GL-RAD-A-021 AXM6 05/05/20 1719 1994801
The following Analytical Methods were performed:
Method Description Analyst Comments
1 DOE EML HASL-300, Tc-02-RC Madified
2 DOE EML HASL-300, U-02-RC Modified
Surrogate/Tracer Recovery — Test Result Nominal  Recovery% Acceptable Limits
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received” 71.8 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected” 63 (15%-125%)

Notes:
Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: Calcium Fluoride Project: WNUC00901
SampleID: 510356014 Client ID: WNUCO009
Matrix: Solid
Collect Date: 09-APR-20 08:00
Receive Date: 29-APR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 16.3 +/-1.10 0.178 1.00 pCilg BXA4 05/04/20 1643 1993662 1
Uranium-235/236 0.703 +/-0.266 0.181 1.00 pCi/g
Uranium-238 240 +/-0.428 0.166 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U 0.473 +/-2.48 430 5.00 pCilg J3  05/05/20 0555 1993830 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 04/30/20 0951 1993645

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 90.2 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 87.9 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: May 13, 2020

Company : Westinghouse Electric Company, LLC
Address : PO Drawer R
Columbia, South Carolina 29205
Contact: Ms. Cynthia Logsdon
Project: ENV-CONSENTA-4500778461
Client Sample ID: Sludge Dewatering D45671 Project: WNUC00901
SampleID: 510356015 Client ID: WNUCO009
Matrix: Solid
Collect Date: 08-APR-20 14:00
Receive Date: 29-APR-20
Collector: Client
Parameter Qualifier  Result Uncertainty MDC RL Units PF DF Anayst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 3510 +/-113 4.72 1.00 pCilg BXA4 05/04/20 1715 1993662 1
Uranium-235/236 156 +/-26.7 5.49 1.00 pCi/g
Uranium-238 507 +/-43.1 4.80 1.00 pCilg

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Sail "As Received"

Technetium-99 U 352 +/-2.56 422 5.00 pCilg J3  05/05/20 0611 1993830 2
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 04/30/20 0951 1993645

The following Analytical Methods were performed:

Method Description Anayst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 DOE EML HASL-300, Tc-02-RC Modified

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 16.5 (15%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Soil "As Received" 90.3 (15%-125%)
Notes:

Counting Uncertainty is calculated at the 95% confidence level (1.96-sigma).
Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. . QC Summary Report Date: May 13, 2020
Westinghouse Electric Company, LLC Page 1of 8
PO Drawer R
Columbia, South Carolina
Contact: Ms. Cynthia L ogsdon
Workorder: 510356
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
High Rad Testing
Batch 1993870
QC1204554246 510356001 DUP
Technetium-99 u 587 U -36.0 pCi/L N/A N/AAXM6 05/11/20 10:54
QC1204554247 LCS
Technetium-99 7560 7720 pCi/L 102 (75%-125%) 05/10/20 23:04
QC1204554245  MB
Technetium-99 u 54.7 pCi/L 05/10/20 19:01
Batch 1994804
QC1204556160 510356013 DUP
Technetium-99 u 221 U -31.5 pCi/g N/A N/AAXM6 05/10/20 11:09
QC1204556161 LCS
Technetium-99 2210 2140 pCi/g 96.8  (75%-125%) 05/10/20 13:10
QC1204556159 MB
Technetium-99 u -11.6 pCi/g 05/10/20 09:08
Batch 1996515
QC1204559802 510356001 DUP
Pct Uranium-235 4.29 4.34 percent 1.18 (0%-20%) JXB7 05/12/2018:54
Uranium-233/234 5.13E+05 2.62E+05 pCi/L 64.7* (0%-20%)
Uranium-235/236 21700 11300 pCi/L 62.9* (0%-20%)
Uranium-238 75100 38600 pCi/L 64.1* (0%-20%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 510356 Page 20of 8
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
High Rad Testing
Batch 1996515

QC1204559803  LCS
Pct Uranium-235 1.16 percent JXB7 05/12/20 18:54
Uranium-233/234 2420 pCi/L
Uranium-235/236 198 pCi/L
Uranium-238 2730 2620 pCi/L 96.1  (75%-125%)

QC1204559801  MB
Pct Uranium-235 u 0.000  percent 05/12/20 18:54
Uranium-233/234 u 8.34 pCi/L
Uranium-235/236 U -2.49 pCi/L
Uranium-238 u -3.69 pCi/L
Batch 1996516

QC1204559805 510356013 DUP
Uranium-233/234 5.23E+05 5.05E+05 pCi/g 343 (0%-20%) JXB7 05/12/2018:54
Uranium-235/236 22300 21700 pCilg 2.77 (0%-20%)
Uranium-238 74700 73300 pCilg 1.86 (0%-20%)

QC1204559806  LCS
Uranium-233/234 8330 pCi/g 05/12/20 18:54
Uranium-235/236 U 232 pCi/g
Uranium-238 9080 7990 pCil/g 88  (75%-125%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 510356 Page 30of 8
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
High Rad Testing
Batch 1996516

QC1204559804  MB
Uranium-233/234 u -111 pCi/g JXB7 05/12/20 18:54
Uranium-235/236 u 16.0 pCi/g
Uranium-238 u -47.8 pCi/g
Rad Alpha Spec
Batch 1993662

QC1204553781 510356014 DUP
Uranium-233/234 16.3 14.0 pCi/g 154 (0%-20%) BXA4 05/04/20 16:43
Uranium-235/236 0.703 0.677 pCi/g 3.84 (0%-20%)
Uranium-238 2.40 275 pCi/g 134 (0%-20%)

QC1204553782 LCS
Uranium-233/234 13.8 pCi/g 05/04/20 16:43
Uranium-235/236 0.853 pCi/g
Uranium-238 12.6 14.1 pCi/g 112 (75%-125%)

QC1204553780  MB
Uranium-233/234 0.394 pCi/g 05/04/20 16:43
Uranium-235/236 u 0.0837 pCi/g
Uranium-238 u 0.0171 pCi/g
Batch 1993987

QC1204554512 510356002 DUP
Pct Uranium-235 4.34 4.32 percent 0.398 (0%-20%) BXA4 05/02/20 08:36

Page 20 of 57 SDG: 510356



2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 510356 Page 4of 8
Parmname NOM Sample Qual QC Units RPD% Range Anlst Date Time
Rad Alpha Spec
Batch 1993987
Uranium-233/234 32900 32600 pCi/L 1.06 (0%-20%) BXA4 05/02/20 08:36
Uranium-235/236 1600 1560 pCi/L 2.29 (0%-20%)
Uranium-238 5480 5360 pCi/L 212 (0%-20%)

QC1204554513 LCS
Pct Uranium-235 0.777 percent 05/02/20 08:36
Uranium-233/234 2900 pCi/L
Uranium-235/236 144 pCi/L
Uranium-238 2730 2850 pCi/L (75%-125%)

QC1204554511 MB
Pct Uranium-235 4.24 percent 05/02/20 08:36
Uranium-233/234 85.2 pCi/L
Uranium-235/236 5.88 pCi/L
Uranium-238 20.6 pCi/L
Batch 1994754

QC1204556076 510356009 DUP
Pct Uranium-235 4.50 7.23 percent 46.6 (0%-20%) BXA4 05/06/20 09:16
Uranium-233/234 20600 18100 pCi/L 133 (0%-20%)
Uranium-235/236 1030 1510 pCi/L 37.8 (0% - 100%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 510356 Page 50f 8
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1994754
Uranium-238 3400 3010 pCi/L 12.1 (0%-20%) BXA4 05/06/20 09:16
QC1204556077 LCS
Pct Uranium-235 0.716 percent 05/06/20 09:16
Uranium-233/234 14100 pCi/L
Uranium-235/236 582 pCi/L
Uranium-238 13600 12500 pCi/L 92  (75%-125%)
QC1204556075 MB
Pct Uranium-235 0.000 percent 05/06/20 09:16
Uranium-233/234 62.8 pCi/L
Uranium-235/236 115 pCi/L
Uranium-238 322 pCi/L
Batch 1994758
QC1204556079 510356010 DUP
Pct Uranium-235 6.31 5.38 percent 159 (0%-20%) MXS2 05/06/20 09:51
Uranium-233/234 39.3 3.9 pCi/L 164* (0%-20%)
Uranium-235/236 3.02 0.340 pCi/L 160* (0%-20%)
Uranium-238 6.96 0.928 pCi/L 153* (0%-20%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 510356 Page 6 of 8
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1994758

QC1204556080  LCS
Pct Uranium-235 0.987  percent MXS2 05/06/20 09:51
Uranium-233/234 279 pCi/L
Uranium-235/236 184 pCi/L
Uranium-238 27.3 28.7 pCi/L 105  (75%-125%)

QC1204556078  MB
Pct Uranium-235 u 0.000  percent 05/06/20 09:51
Uranium-233/234 u 0.128 pCi/L
Uranium-235/236 U 0.0744 pCi/L
Uranium-238 U 0.0301 pCi/L
Batch 1995388

QC1204557480 510356010 DUP
Pct Uranium-235 150 U 0.000  percent 200 (0%-20%) BXA4 05/09/20 09:59
Uranium-233/234 393 5.17 pCi/L 27.1* (0%-20%)
Uranium-235/236 0613 U 0.227 pCi/L 33.9 (0% - 100%)
Uranium-238 u 0541 U 0.598 pCi/L N/A N/A

QC1204557481 LCS

Pct Uranium-235

Uranium-233/234
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 510356 Page 7 of 8
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 1995388
Uranium-235/236 2.98 pCi/L BXA4 05/09/20 09:59
Uranium-238 68.1 729 pCi/L 107 (75%-125%)
QC1204557479 MB
Pct Uranium-235 u 0.000 percent 05/09/20 09:59
Uranium-233/234 u -0.216 pCi/L
Uranium-235/236 u 0.0575 pCi/L
Uranium-238 u -0.140 pCi/L
Rad Liquid Scintillation
Batch 1993585
QC1204553577 510356002 DUP
Technetium-99 501 U 33.9 pCi/L N/A N/A  JJ3 05/06/20 16:13
QC1204553578 LCS
Technetium-99 2520 2270 pCi/L 90.2  (75%-125%) 05/06/20 18:19
QC1204553576 MB
Technetium-99 u -6.52 pCi/L 05/06/20 14:06
Batch 1993830
QC1204554189 510356014 DUP
Technetium-99 0473 U 0.920 pCi/g N/A N/A  JJ3 05/05/20 06:45
QC1204554190 LCS
Technetium-99 55.6 57.8 pCi/g 104  (75%-125%) 05/05/20 07:02
QC1204554188 MB
Technetium-99 u 0.428 pCi/g 05/05/20 06:28
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 510356

Page 8of 8

Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst

Date Time

Notes:

The Qualifiersin this report are defined as follows:

* %

N/A
N1
ND
NJ
Q
R
U
ul
uJ
UL
X
Y

AN

h

AnayteisaTracer compound

Result isless than value reported

Result is greater than value reported

Results are either below the MDC or tracer recovery islow

Failed analysis.

Analytical holding time was exceeded

See case narrative for an explanation

Valueis estimated

Analyte present. Reported value may be biased high. Actual value is expected to be lower.
Analyte present. Reported value may be biased low. Actual value is expected to be higher.

M if above MDC and lessthan LLD

REMP Result > MDC/CL and < RDL

RPD or %Recovery limits do not apply.

See case narrative

Analyte concentration is not detected above the detection limit

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
One or more quality control criteria have not been met. Refer to the applicable narrative or DER.
Sample results are rejected

Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Gamma Spectroscopy--Uncertain identification

Gamma Spectroscopy--Uncertain identification

Not considered detected. The associated number is the reported concentration, which may be inaccurate due to alow bias.
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Other specific qualifiers were required to properly define the results. Consult case narrative.
RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sampleis greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Radiochemistry
Technical Case Narrative
Westinghouse Electric Co, LLC

SDG #: 510356

Product: Alphaspec U, Liquid

Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1996515

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

510356001 CL-1 Before

1204559801 Method Blank (MB)

1204559802 510356001(CL-1 Before) Sample Duplicate (DUP)
1204559803 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Preparation Information

Aliquot Reduced
aliquots were reduced due to high activity based on Gamma data.

Quality Control (QC) Information

Duplication Criteria between QC Sample and Duplicate Sample

The Sample and Duplicate, (see below), did not meet the duplication criteria list below due to the extremely
small aliquot size used not being a true representation of the samples and due to the non-homogenous matrix of
the samples. The aliquots were reduced due to the high levels of activity in the samples.

Sample Analyte Value
1204559802 (CL-1 BeforeDUF Uranium-233/234RPD 64.7* (0.00%-20.009
Uranium-235/23¢ RPD 62.9* (0.00%-20.009
Uranium-238 RPD 64.1* (0.00%-20.009

~

~

~

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204559801 (MB| Uranium-233/234 Result 8.34 < MDA 67 > RDL 1 pCi/L
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Uranium-235/23¢Result -2.49 < MDA 49.8 > RDL 1 pCi{L
Uranium-238 Result -3.69 < MDA 62.1 > RDL 1 pCiJL

Technical Information

Sample Re-prep/Re-analysis
Samples were reprepped due to low carrier/tracer yield. The re-analysis is being reported.

Product: Alphaspec U, Solid

Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1996516

Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 23
Preparation Batch: 1994801

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

510356013 WG-D46035

1204559804 Method Blank (MB)

1204559805 510356013(WG-D46035) Sample Duplicate (DUP)
1204559806 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Preparation Information

Aliquot Reduced
aliquots were reduced due to high activity based on Gamma data.

Quality Control (QC) Information

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204559804 (MB| Uranium-233/23<Result -111 < MDA 284 > RDL 1 pCi/g
Uranium-235/23¢ Result 16 < MDA 170 > RDL 1 pCi/g
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Uranium-238 Result -47.8 < MDA 201 > RDL 1 pCilg

Technical Information

Sample Re-prep/Re-analysis
Samples were reprepped due to low carrier/tracer yield. The re-analysis is being reported.

Product: Alphaspec U, Solid

Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1993662

Preparation Method: Dry Soil Prep
Preparation Procedure: GL-RAD-A-021 REV# 23
Preparation Batch: 1993645

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

510356014 Calcium Fluoride

510356015 Sludge Dewatering D45671

1204553780 Method Blank (MB)

1204553781 510356014(Calcium Fluoride) Sample Duplicate (DUP)
1204553782 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.
Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quality Control (QC) Information

Method Blank Criteria
The blank result (See Below) is greater than the MDC but less than the required detection limit.

Sample Analyte Value
1204553780 (MB| Uranium-233/234Result: 0.394 pCi/g > MDA: 0.187 pCi/g <= RDL: 1.00 pC

iy

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
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Analytical Procedure: GL-RAD-A-011 REV# 27
Analytical Batch: 1993987

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample |D# Client Sampleldentification
510356002 CL-1 After

510356003 CL-2 Before

510356004 CL-2 After

510356005 CL-3 Before

510356006 CL-3 After

510356007 CL-4 Before

510356008 CL-4 After

1204554511 Method Blank (MB)

1204554512 510356002(CL-1 After) Sample Duplicate (DUP)
1204554513 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Quality Control (QC) Information

Method Blank Criteria
The blank (See Below) activity is greater than the MDC but is less than five percent of the lowest activity in the
batch.

Sample Analyte Value
1204554511 (MB| Uranium-233/234 Result: 85.2 pCi/L > MDA: 19.8 pCi/L > RDL: 0.500 pCVy/L
Uranium-238 Result: 20.6 pCi/L > MDA: 15.2 pCi/L > RDL: 0.500 pC{L

The blank activity is equal to the MDC but is less than five percent of the lowest activity in the batch.

Sample Analyte Value
1204554511 (MB| Uranium-235/23¢ Result: 5.88 pCi/L > MDA: 5.88 pCi/L > RDL: 0.500 pCy/L

Technical Information

Sample Re-prep/Re-analysis
Samples were reprepped due to low carrier/tracer yield. The re-analysis is being reported.

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27
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Analytical Batch: 1994754

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

510356009 Scrap Cage Monitor Discharge

1204556075 Method Blank (MB)

1204556076 510356009(Scrap Cage Monitor Discharge) Sample Duplicate (DUP)
1204556077 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Quality Control (QC) Information

Duplication Criteria between QC Sample and Duplicate Sample

The Sample and Duplicate, (see below), did hot meet the duplication criteria list below due to the extremely
small aliquot size used not being a true representation of the samples. The aliquots were reduced due to the high
levels of activity in the samples. The duplication criteria was met for all other isotopes. A RER value cannot be
calculated as a TPU value is not associated with Percent U-235.

Sample Analyte Value
1204556076 (Scrap Cage Monitor DischargeD| Pct Uranium-23446.6* (0%-20%

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204556075 (MB| Uranium-233/234 Result 62.8 < MDA 655 > RDL 0.5 pCifL
Uranium-235/23¢ Result 115 < MDA 616 > RDL 0.5 pCi/L
Uranium-238 Result 32.2 < MDA 459 > RDL 0.5 pCi|L

Technical Information

Sample Re-prep/Re-analysis
Sample (insert smaple id) was reprepped twice due to a low tracer yield. The third analysis is being reported.
510356009 (Scrap Cage Monitor Discharge).

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27
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Analytical Batch: 1994758

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample |D# Client Sampleldentification

510356011 T-19 Ammonia

510356012 T-20 Ammonia

1204556078 Method Blank (MB)

1204556079 510356010(W2) Sample Duplicate (DUP)
1204556080 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Quality Control (QC) Information

Duplication Criteria between QC Sample and Duplicate Sample
The Sample and the Duplicate, (See Below), did not meet the relative percent difference requirement; however,
they do meet the relative error ratio requirement with the value listed below.

Sample Analyte Value
1204556079 (W2DUR Uranium-235/23¢ RPD 160* (0.00%-20.00%) RER 2.26 (0}3)

The Sample and Duplicate, (See Below), did not meet the duplication criteria listed below due to the
non-homogenous matrix of the samples.

Sample Analyte Value
1204556079 (W2DUR Uranium-233/234 RPD 164* (0.00%-20.00%)
Uranium-238 RPD 153* (0.00%-20.00%)

RDL Met
Sample did not meet the detection limit due to low sample yield. The client yield requirement was met. The
sample was counted the maximum count time in order to achieve the lowest possible MDAs.

Sample Analyte Value
510356011 (T-19 Ammonii Uranium-233/234 Result 0.0545 < MDA 0.58 > RDL 0.5 pCifL

Technical Information

Sample Re-prep/Re-analysis

Samples 510356010 (W2), 510356011 (T-19 Ammonia) and 510356012 (T-20 Ammonia) were reprepped due to
high blank activity. The re-analysis is being reported for 510356011 and 510356012. Sample 510356010 is being
included for QC purposes only.

Recounts
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Sample 510356012 (T-20 Ammonia) was recounted due to high MDC. The recount is reported.
Miscellaneouslnformation

Additional Comments
Sample 510356010 (W2) is being included for QC purposes only.

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Procedure: GL-RAD-A-011 REV# 27

Analytical Batch: 1995388

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

510356010 W2

1204557479 Method Blank (MB)

1204557480 510356010(W2) Sample Duplicate (DUP)
1204557481 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quality Control (QC) Information

Duplication Criteria between QC Sample and Duplicate Sample
The Sample and the Duplicate, (See Below), did not meet the relative percent difference requirement; however,
they do meet the relative error ratio requirement with the value listed below.

Sample Analyte Value
1204557480 (W2DUR Uranium-233/234 RPD 27.1* (0.00%-20.00%) RER 1.54 (0}3)

The Percent Uranium-235 does not meet the relative percent difference requirements for the QC and DUP
1204557480 (W2DUP) and 510356010 (W2); however, the U-235/236 does meet the relative percent difference
requirements with a value of 33.9%.

RDL Met
The blank (See Below) did not meet the detection limit due to keeping the blank volume consistent with the
other sample aliquots.

Sample Analyte Value
1204557479 (MB| Uranium-233/234Result -0.216 < MDA 0.705 > RDL 0.5 pCj/L
Uranium-238 Result -0.14 < MDA 0.67 > RDL 0.5 pCi/L
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Samples (See Below) did not meet the detection limits due to the small sample aliquots used. The aliquots were
reduced due to the matrix of the samples. The samples were counted the maximum count time in order to achieve
the lowest possible MDAs.

Sample Analyte Value
1204557480 (W2DUF Uranium-23& Result 0.598 < MDA 0.704 > RDL 0.5 pCifL
510356010 (W2) Uranium-23§ Result 0.541 < MDA 0.604 > RDL 0.5 pCifL

Technical Information

Sample Re-prep/Re-analysis
Sample 510356010 (W2) was reprepped once due to high MB activity and a second time due to low tracer yield
recovery. The third analysis is being reported.

Product: Dry Weight

Preparation Method: Dry Soil Prep

Preparation Procedure: GL-RAD-A-021 REV# 23
Preparation Batch: 1993645

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification
510356014 Calcium Fluoride
510356015 Sludge Dewatering D45671

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Dry Weight

Preparation Method: Dry Soil Prep
Preparation Procedure; GL-RAD-A-021 REV# 23

Preparation Batch: 1994801

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification
510356013 WG-D46035

The samples in this SDG were analyzed on an "as received" basis.
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Data Summary:

There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Product: Liquid Scint Tc99, Liquid
Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure: GL-RAD-A-059 REV# 5

Analytical Batch: 1993870

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

510356001 CL-1 Before

1204554245 Method Blank (MB)

1204554246 510356001(CL-1 Before) Sample Duplicate (DUP)
1204554247 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Preparation Information

Preparation Information
Performed a double iron scavenge and all part 61 clean ups and rinses to reduce interferences.

Quality Control (QC) Information

RDL Met

Samples (See Below) did not meet the detection limits due to the small sample aliquots used. The aliquots were
reduced due to the matrix of the samples. The samples were counted the maximum count time in order to achieve
the lowest possible MDAs.

Sample Analyte Value
1204554245 (MB) Technetium-9¢Result 54.7 < MDA 143 > RDL 5 pCi
1204554246 (CL-1 BeforeDUF Technetium-9¢Result -36 < MDA 134 > RDL 5 pCi/L
510356001 (CL-1 Before) Technetium-9¢Result 58.7 < MDA 130 > RDL 5 pCi

=

=

Technical Information

Recounts
Samples 1204554246 (CL-1 BeforeDUP) and 510356001 (CL-1 Before) were recounted due to high relative
percent difference/relative error ratio. The recounts are reported.
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Product: Liquid Scint Tc99, Soil
Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure: GL-RAD-A-059 REV# 5

Analytical Batch: 1994804

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

510356013 WG-D46035

1204556159 Method Blank (MB)

1204556160 510356013(WG-D46035) Sample Duplicate (DUP)
1204556161 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Preparation Information

Preparation Information
Performed a double iron scavenge and all part 61 clean ups and rinses to reduce interferences.

Quality Control (QC) Information

RDL Met

Samples (See Below) did not meet the detection limits due to the small sample aliquots used. The aliquots were
reduced due to the matrix of the samples. The samples were counted the maximum count time in order to achieve
the lowest possible MDAs.

Sample Analyte Value
1204556159 (MB) Technetium-9¢Result -11.6 < MDA 46.9 > RDL 5 pCilfg
1204556160 (WG-D46035DUI} Technetium-9y Result -31.5 < MDA 43.6 > RDL 5 pCilg
510356013 (WG-D46035) Technetium-9¢Result 22.1 < MDA 49.6 > RDL 5 pCi/gy

Product: Liquid Scint Tc99, Liquid

Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure: GL-RAD-A-059 REV# 5

Analytical Batch: 1993585
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The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample ID# Client Sampleldentification

510356002 CL-1 After

510356003 CL-2 Before

510356004 CL-2 After

510356005 CL-3 Before

510356006 CL-3 After

510356007 CL-4 Before

510356008 CL-4 After

510356009 Scrap Cage Monitor Discharge
510356010 w2

510356011 T-19 Ammonia

510356012 T-20 Ammonia

1204553576 Method Blank (MB)

1204553577 510356002(CL-1 After) Sample Duplicate (DUP)
1204553578 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Preparation Information

Aliquot Reduced
aliquot volumes were reduced due to the sample matrix.

Quality Control (QC) Information

RDL Met

Samples (See Below) did not meet the detection limits due to the small sample aliquots used. The aliquots were
reduced due to the matrix of the samples. The samples were counted the maximum count time in order to achieve
the lowest possible MDAs.

Sample Analyte Value
1204553576 (MB) Technetium-9¢Result -6.52 < MDA 50.5 > RDL 5 pCifL
1204553577 (CL-1 AfterDUR Technetium-9¢Result 33.9 < MDA 57.1 > RDL 5 pCi/lL
510356002 (CL-1 After) Technetium-9¢Result 50.1 < MDA 51.1 > RDL 5 pCi/lL
510356006 (CL-3 After) Technetium-9¢Result 16.4 < MDA 54.4 > RDL 5 pCi/lL
510356011 (T-19 Ammonia)| Technetium-9¢Result 13.4 < MDA 142 > RDL 5 pCi/l
510356012 (T-20 Ammonia)| Technetium-9¢Result -28.5 < MDA 228 > RDL 5 pCi/L

Product: Liquid Scint Tc99, Soil
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Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Procedure: GL-RAD-A-059 REV# 5
Analytical Batch: 1993830

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

510356014 Calcium Fluoride

510356015 Sludge Dewatering D45671

1204554188 Method Blank (MB)

1204554189 510356014(Calcium Fluoride) Sample Duplicate (DUP)
1204554190 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.
Data Summary:
There are no exceptions, anomalies or deviations from the specified methods. All sample data provided in this

report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process controls where applicable.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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SAMPLE RECEIPT & REVIEW FORM 5/@ é

SOV

g B . Y
Client: { SDG/ARICOC/Work Order: "(:?
Received Byt Date Received: k 'Zq '2@ :
& - po—

Carrier and Tracking Number

Circle Applizable,

FedExExpress FedEx Ground UPS  Field Services £ Other

Suspected Hazard Information

Yes

*1f Net Counts > 100cpm on samples not marked “radioactive”, contact the Radiation Safety Group for further investigation.
P

AShipped as a DOT Hazardous?

{iamrd Class Shipped: UN#:

IfUN2910, Is the Radioactive Shipment Survey Compliant? Yes___ No___

B) Did the client designate the samples are to be
received as mdioactive?

COC notation or radioactive stickers on confainers equal client designation

C) Did the RSO classify the samples as
radioactive?

'

Maximum Net

ST
‘“'tiﬁ #
* (Observed Counts ~ Area Background Counts): CPM 4
Classified as

4 Rad 3

COC notation or hazard labels on comainers equal client designation.

icut designate sampl m!mzm!ous?M

D) Did the ¢f
UID or E is yes, select Hazards below,
. . . PCB's Flammable Forcign Soil RCRA  Asbestos  Benyllium  OQther:
E) Did the RSO identify possible hazards? , ¢ . e ¢
Sample Receipt Criteria E l § l 2 Comunients/Qualifiers (Required for Non-Conforming Items)
) Shipping containers received intact and Circke Applicabk:  Seals broken  Damaged container Leaking container  Other (describe)
scaled?
2 Chain of custody documents included ; Circle Applicable:  Client contacted and provided COC COC.created upon receipt
with shipment? . e
s ! ; equirine cold . . / Preservation Metiiod: Wetlce fce Packs Dryice §None}y Other: ‘( t
3 ?m? S requining cold preservation V *all temperatures are recorded in Celsius TEMP:
within{0 < 6 deg, C)?* [ersas W W e SR W )
., |Daily check performed and passed on IR Temperature Bevice Ser al w
4 temperémre gun? Secondaty Temperature Device Serial # (If Applicab ey
; Circk Applicable;  Seals broken D ged i Leaking Other (describe)
5 [Sample containers intact and sealed? o
6 Sumples requiring chemical preservation g Sampl: ID's and Containers Affected:
at proper pH? t/ ‘ I Frzservation added, Lot: ,
. If Yes, are Encores or Soil Kits preseat for solids? Yes___ No___ NA___(Wfyes, take to VOA Freeen.
. . Bal 14 11 5. 1 a 1 - 2 3 A’ 3 A - C ‘.
Do any saaiples require Volatile Do Ifq"fa VOA VfalS coutain acid preservation? Yes___ No__ NA___(Ifunknown, sclect Noy - )
7 Analysis? liquid VOA vials Ins¢ of heudspace? Yes__ No__ NA__ L
L#{Sample ID's and containers aftected:
. . ID's and tests affected:
8 [Samples received within holding time?
9 Sample ID's on COC natch ID's on ID's and coutainers affected:
bottles?
10 Date & tine on COC match date & time / Cirele Applicable: No dates on containers No times on containers  COC missing info  Otlier (describe)
onbottles? & L
u Number of contairers received match Circle Applicable:  No container count on COC  Other (describe)
number indicated on COC? ;
12 |Are saniple cogainers identifioble as . /
GEL provided? }é’
13 COC form is properly signed in Circle Applicable:  Not relinquished  Otler (describe)
relinquished/received sections?

Comments (Use Conuz;?;sn Form if needed):

CL-B

~Belre ol Wo-DHIsS e
Aoty ipeles niyked Rad are

o
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Generic Lab Reportd.rpt i Westinghouse Proprietary Class 2 Prirmt Date:  04/15/2020
Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time:

Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

10:55

Lab Report No. Date Sampled Enrichment
2020047422 J 04/14/2020 4.25
EPN No. Contract Submitter Sample No.
XCES50 SCRAP CAGE AFTER

Remarks:

| Parameter | | Units | lLow SpecliIHigh SpecH

Sub Sample ID & Analysis Results

2020047422

SCRAP

SCRAP

U pm 5.89

QC Disposition By: Candice Singletary, 38208
Date and Time: 04/14/20 13:11

Page 1 of 1

Disposition: ACCEPT
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Generic Lab Report4.rpt Westinghouse Proprietary Class 2

Print Date:  04/15/2020

Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 10:53
Columbia Plant - Product Assurance Chemical Operations
MISC_AQUEOUS_U Analytical Report

Lab Report No. ‘ Date Sampled Enrichment
2020047420 04/14/2020 4.25
EPN No. Contract Submitter Sample No.
XCES50 CL-1DC FILTER

Remarks:;

LPara neter] { Units I Eow Speq [High Specl [

Sub Sample ID & Analysis Results

D@te and Time: 04/14/20 13:08

QC Disposition By: Candice Singletary, 38208

Page 1 of 1

Disposition: ACCEPT
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Generic Lab Reportd.rpt Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 12:32
Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

Lab Report No. ‘ Date Sampled Enrichment
2020047941 04/15/2020 4.25
EPN No. I Contract Submitter Sample No.
' XCES50 CL2 AFTER
Remarks:
| Parameter | [ Units ] [ Low Spec] {High Spec] l Sub Sample ID & Analysis Resuits 1
2020047041 |
| CLZAFTER |
U ppm | : - 19.60

QC Disposition By: Shaneedra Galvin, 38287
Date and Time: 04/15/20 12:10 Page 1 of 1 Disposition: ACCEPT
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Lab Reportd.rpt - Westinghouse Proprietary Class 2

Generic Print Date:  04/15/2020
Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 1085
Columbia Plant - Product Assurance Chemical Operations
MISC_AQUEOUS_U Analytical Report
Lab Report No. Date Sampled Enrichment
2020047421 04/14/2020 4.25
EPN No. Contract Submitter Sample No.
XCES50 CL3 AFTER
Remarks:

LParameter] L Units ] lLowSpec] lHigh Spec”

Sub Sample ID & Analysis Results

2020047421
CLIAFTER |
CL-3 AFTER
f 7 !
U ppm | 19.79
»' R i e
QC Disposition By: Candice Singletary, 38208

D

ate and Time: 04/14/20 13:10

Page 1 of 1

Disposition: ACCEPT

DG: 510356
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Generic Lab Reportd.rpt ‘ Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 10:54
Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

LLab Report No. Date Sampled Enrichment
2020047423 ; 04/14/2020 4.25
EPN No. Contract Submitter Sample No.
: XCES50 CL4 AFTER
Remarks:
LParameteT! L Units ] ’Low Spec] lHigh Specl L Sub Sample ID & Analysis Results 1
2020047423
CL4 AFTER
CL4AFTER
[ ; ‘
P U i ppm | 13.36

QC Djsposition By: Candice Singletary, 38208
Date and Time: 04/14/20 13:13 Page 1 of 1 Disposition: ACCEPT

Page 45 of 57 SDG: 510356



GenericiLab Report4.rpt Westinghouse Proprietary Class 2 Print Date:  04/15/2020
VersioniDate: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 10:40
Columbia Plant - Product Assurance Chemical Operations
MISC_AQUEOUS_U Analytical Report
Lab Report No. Date Sampled Enrichment
2020046809 04/13/2020 425
EPN No. Contract Submitter Sample No.
XCESS0 CL1BEFORE
Rematks: CL1BEFORE
[Pararreterl | Units I lLow Specl IHigh Specl [ Sub Sample ID & Analysis Results
2020046809
| CL1BEFORE |
' CLIBEFORE |
v oo 250
QC Disposition By: Angenett McFadden, 30204
Date and Time: 04/13/20 15:25 Page 1 of 1 Disposition: ACCEPT
Page 46 of 57 SDG: 510356




Generic Lab Reportd.rpt : Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 10:40
Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

Lab Report No. : Date Sampled Enrichment
2020046811 ! 04/13/2020 425
EPN No. Contract Submitter Sample No.
’ XCES50 CL2 BEFORE

Remarks: CL2BEFORE

LParameterl l Units } lLow Specl {High Spec[ l Sub Sample ID & Analysis Results
2020046811
CL2
CL2

. §

u | ppm 110

QC Disposition By: Angenett McFadden, 30204
Date and Time: 04/13/20 15:25 Page 1 of 1 Disposition: ACCEPT

Page 47 of 57 SDG: 510356




Generic Lab Report4.rpt ; Westinghouse Proprietary Class 2 Print Date:  04/15/2020

Version Date: 10/31/2013

Westinghouse Electric Company - Nuclear Fuel Print Time: 10:40
Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

Lab Report No. Date Sampled Enrichment
2020046812 04/13/2020 4.25
EPN No. Contract Submitter Sample No.
XCESS50 CL3 BEFORE

Remarks: CL3 BEFORE

[Parameta | Units | !LowSpec}[High Spec]L

Sub Sample ID & Analysis Results

e

2020046812

L ppm 210

:

QC Disposition By: Angenett McFadden. 30204
Date and Time: 04/13/20 15:26

Page 1 of 1

Disposition. ACCEPT
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Generi¢ Lab Reportd.rpt . Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 11:26
Columbia Plant - Product Assurance Chemical Operations

MISC___AQUEOUS__U Analytical Report

Lab Report No. | Date Sampled Enrichment
2020047402 ; 04/14/2020 425
EPN No. ﬁ Contract Submitter Sample No.
f XCES50 CL4-BEFORE

Remarks:  CL4-BEFORE

| Parameter| [ Units B Eow Spec| [High Spec] [ Sub Sample ID & Analysis Resuits
2020047402
CL4-BEFOR
; . !
U ppm ; 40
i

QC Disposition By: Angenett McFadden, 30204
Date and Time: 04/14/20 12:30 Page 1 of 1 Disposition: ACCEPT
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Generic Lab Report4.rpt

Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Versian Date: 10/31/2013

Westinghouse Electric Company - Nuclear Fuel Print Time: 10:42
Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

Lab Report No. Date Sampled Enrichment
2020047406 ; 04/14/2020 4.25
EPN No. ﬁ Contract Submitter Sample No.
; XCES50 T-20
Remarks:
u?ara nete?l LUnits l [Low Spe?l , LHigh Spec] [ Sub Sample ID & Analysis Results
2020047406
wThz(‘J' ,,,,,,,,,,,,,,,,,,,,,,
URRS |
v lpom <0.01
i S U, i

QC Disposition By: Rickel Murray, 36695
Date and Time: 04/14/20 14:01 Page 1 of 1 Disposition: ACCEPT
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Generic Lab Report4.rpt - Waestinghouse Proprietary Class 2 Print Date:  04/15/2020
Version Date: 10/31/2013 Westinghouse Electric Company - Nuclear Fuel Print Time: 10:42
Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

Lab Report No. { Date Sampled Enrichment
2020047405 04/14/2020 4.25
EPN No. ' Contract Submitter Sample No.
' XCES50 T-19
Remarks:
LParameter] [ Units 1 lLow Speﬂ jlﬁigh Specl L Sub Sample ID & Analysis Results
2020047405
19
URRS
u pom <0.01

QC Disposition By: Rickel Murray, 36695
Date and Time: 04/14/20 14:00 Page 1 of 1 Disposition: ACCEPT
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Generic Lab Reportd.rpt . Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Version Date: 10/31/2013 Wéstinghouse Electric Company - Nuclear Fuel Print Time: 10:44
Columbia Plant - Product Assurance Chemical Operations

MISC_AQUEOUS_U Analytical Report

Lab Report No. : Date Sampled Enrichment
2020047404 04/14/2020 4.25
EPN No. ! Contract Submitter Sample No,
XCES50 WEST 2
Remarks:
l Parameter] l Units l [Low Specl [ﬁigh Speq L Sub Sample ID & Analysis Results 1
2020047404

‘wesT2
‘URRS |

u pom | 0.03

QC Disposition By: Rickel Murray, 36695
Date and Time: 04/14/20 14:00 Page 1 of 1 Disposition: ACCEPT
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Weight (g) Plant Nominal

Tare {liquid) " 60.85 % U235 by Weight

West 2 1049.25 PPM/U = 0.03 0.03{mgl 4.254 0.001276{mg U-235
7-19 916.45 PPM/U= < 0.01 0.01imgl 4,254 0.000425{mg U-235
T-20 923.05 PPM/U= < 0.01 0.01mgu 4.254 0.000425|mg U-235
Conversion Line 1 Before 1008.48 PPM/U = 250(= 2501 mgu 4.254 10.635}mg U-235
Convarsion Line 2 Before 94429 PPM/U = 110 110{mgU 4.254 4.6794)mg U-235
Conversion Line 3 Before 989,39 PPM/U = 210 210imgy 4.254 8.9334{mg U-235
Conversion Line 4 Before 945.71 PPM/U = 40 40imgl 4,254 1.7016{mg U-235
Conversion Line 1 After 950.16 PPM/U = 8.59 8.59|mgU 4,254 0.365419{mg U-235
Conversion Line 2 After 872.67 PPM/U = 19.6 19.60Imgu 4,254 0.833784{mg U-235
Conversion Line 3 After 817.64 PPM/U = 18.79|= 19.79imgU 4.254 0.841867|mg U-235
Conversion Ling 4 After 58,90 PPM/U = 13.36 13.36{mgU 4.254 0.568334{mg U-235
Scrap Cage Monitor 1032.91 PPM/U = 5.89 5.89imgu 4.254 0.250561|mg U-235
Biosolids - 49,05 PPM/U = 211.1 211.10{mgU 4.254 8.980194|mg U-235
Waterglass cake 153.79 PPM/U = 33784 33794{mgyU 4.254 1437.597|mg U-235
Calcium Fluoride 171.93 PPM/U = 8.96 8.96]mgl 4.254 0.381158{mg U-235

TOTALS| 11983.67 34691.34|mgU 1475.77|mg U'ZEE.J
: 34.69/g U 1.47577 g U-235
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Generic Lab Report4.rpt
Version Date: 10/31/2013

Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Westinghouse Electric Company - Nuclear Fuel Print Time: 10:50
Columbia Plant - Product Assurance Chemical Operations

CALCIUM_FLUORIDE Analytical Report

Lab Report No. Date Sampled Enrichment
2020047844 04/15/2020 4.25
EPN No. Contract Submitter Sample No.
XCES50 Calcium Fluoride

Blend/Lot No.

Remarks:

LWinL IMS # | [ Sample ID | | Parameters & Analysis Results
5 <
ppm

% 2020047844 | Calcium Fluoride 8.96

QCD
Da

sposition By: Laurie Harvey; 35793

te and Time: 04/15/20 10:48 Page 1 of 1 Disposition: ACCEPT
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Gengric Lab Reportd.rpt
Versipn Date: 10/31/2013

v Westinghouse Proprietary Class 2
Westinghouse Electric Company - Nuclear Fuel Print Time: 12:30
Columbia Plant - Product Assurance Chemical Operations

- MISC_SOLID Analytical Report

Print Date:  04/15/2020

Lab Report No.

Date Sampled

Enrichment
2020047950 04/15/2020 4.25
EPN No. Contract Submitter Sample No.
XCES50 D45671 SLUDGE DEWATER
Blend/Lot No. D45671
Remarks: D45671
LWinLlMSﬂ | Sample D _] [ Parameters & Analysis Resulls |
ppm
2020047950  D45671 SLUDGE 211.10
[ nEwaTEe ? ‘;
QC Disposition By: Mark Krissinger, 31766
Date and Time: 04/15/20 12:30 Page 1 of 1 Disposition: ACCEPT
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Generic Lab Report4.rpt

Westinghouse Proprietary Class 2 Print Date:  04/15/2020
Version Date: 10/31/2013

Westinghouse Electric Company - Nuclear Fuel Print Time: 12:02
Columbia Plant - Product Assurance Chemical Operations

- MISC_SOLID Analytical Report

Lab Report No. Date Sampled Enrichment
2020046788 04/13/2020 425
EPN No. Contract Submitter Sample No.
: XCES50 D46035 waterglass
Blend/Lot No. D46035
Remarks:  D46035
Min IMS # I L Sample ID ] 1 Parameters & Analysis Resuits ]
""""""" T
u i
_____________________ ]
ppm @
| 2020046788 | D46035 waterglass | 33794 f
]

QC Disposition By: Angenett McFadden, 30204
Date and Time: 04/13/20 15:24 Page 1 of 1

Disposition: ACCEPT
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List of current GEL Certifications as of 13 May 2020

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-20-16
Utah NELAP SC000122020-32
Vermont VT87156
Virginia NELAP 460202
Washington C780




LTR-RAC-20-64
Tc-99 Source Investigation Report
July 30, 2020

Attachment 3

Waste Treatment Area Operable Unit East Lagoon Characterization Summary Report
LTR-RAC-19-97
December 6, 2019
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Westinghouse

Nuclear Fuel

Columbia Fuel Site

5801 Bluff Road

Hopkins, South Carolina 29061

USA
Ms. Kim Kuhn Direct tel:  803-647-3338
Ms. Crystal Rippy Direct fax: 803-695-3964
South Carolina Department of Health and e-mail: parmb@westinghouse.com

Environmental Control (DHEC)
Bureau of Land and Waste Management
Bureau of Water
2600 Bull Street
Columbia, SC 29201
Our ref: LTR-RAC-19-97

Wastewater Treatment Area Opei";ible Unit
East Lagoon Characterization Summary Report December 6, 2019

Dear Ms. Kuhn and Ms. Rippy:

Westinghouse has prepared the following East Lagoon Characterization Summary Report. The East
Lagoon Sludge Characterization Remedial Investigation Work Plan was submitted to SCDHEC on
September 26, 2019, and the results of that sampling effort are reported herein.

Executive Summary

The East Lagoon sampling effort was safely and successfully executed in coordination with SCDHEC
representatives. The goal of the sampling effort was to gain the understanding necessary to plan for the
remediation of the lagoon and determine the appropriate disposal pathway for the lagoon material. The
analytical sample results indicate that: 1) No hazardous waste was identified the lagoon; 2) Critically
Safety controls will not likely be necessary given the low radiological concentrations; and 3) The sludge
may be removed from the lagoon, stabilized and packaged on site, and shipped for offsite disposal
achieving the ultimate goal of East Lagoon closure. In addition the data will be incorporated into future
closure planning activities including soil sampling planned for below the lagoon liner.

Site History and Background

The Westinghouse Columbia Fuel Fabrication Facility (Westinghouse) manufactures commercial nuclear
fuel near Columbia, South Carolina under Nuclear Regulatory Commission (NRC) Special Nuclear
Material (SNM) license SNM-1107. A feature of interest on the site is known as the East Lagoon.

The East Lagoon is a wastewater treatment/settling pond that is approximately 160° x 130’and its operations
are authorized under Westinghouse’s National Pollutant Discharge Elimination System (NPDES) permit.
The lagoon currently receives an average of 20,000 gallons of wastewater per day, primarily from
regeneration water from resin beds with lesser amounts from chemical laboratory sinks, LECO machines,
tank farm containment dike, UT cleaners and furnaces, and the HERMIE strap washing process. The lagoon
has been in service for almost 40 years and historically received other process waste streams containing

radiological elements.

The lagoon is estimated to contain up to approximately 4 feet of chemically and radiologically impacted
sludge and while it was re-lined with 36-mil Hypalon® in the 1981-1982 timeframe the liner is beyond its

© 2019 Westinghouse Electric Company LLC
All Rights Reserved



Page 2 of 13
QOur ref: LTR-RAC-19-97
December 6, 2019

useful life. The possibility of soil impacts under and around the lagoon exists due to leaching. Previous
characterization samples have shown elevated levels of uranium, fluorides, and nitrates in the East Lagoon

Sludge.

Pursuant to the February 26, 2019 DHEC Consent Agreement, Westinghouse has initiated a comprehensive
Remedial Investigation (RI) to evaluate the environmental status of the site as a whole and to determine
what remedial actions are appropriate. The lagoon is within the scope of the RI and denoted as the
Wastewater Treatment Area Operable Unit (OU). The initial RI Work Plan approved by the Department on
June 19, 2019, contains the following description of the Wastewater Treatment Area OU:

Two lined settling ponds (North and South Lagoons), one process wastewater pond (East Lagoon),
a sodium silicate (Waterglass) wastewater treatment process to treat U-contaminated, ammoniated
wastewater from the conversion process, and several storage tanks exist in the Wastewater
Treatment Avea OU... The East Lagoon was last relined in the 1980°s when the Waterglass process
was installed. The liner is constructed of 36-mil Hypalon®. There is a significant quantity of U-
contaminated sludge that has settled in the East Lagoon.

The East Lagoon currently receives non-SNM liquid inputs such as effluent from the Deionized
Water Building and rainwater from containment areas such as the chemical tank farm. The East
Lagoon is monitored for pH and liquid level and is sampled for fluoride, ammonia and Total
Suspended Solids (TSS). Once full, the East Lagoon is pumped to either the North or South Lagoon.
Before the North or South Lagoon is discharged, a four corner sample is taken and analyzed for
pH, TSS, ammonia, fluoride and activity. The East Lagoon also provides extra capacity for
overflow from other lagoons or for containment in the event of a spill or emergency. Past practices
associated with East Lagoon operations included the introduction of materials containing low
level, radiological contamination. Because of these past practices, sediment in the East Lagoon is
contaminated with uranium. Characterization of the East Lagoon sediment is included in this initial

work plan.

Although Westinghouse is still working through the R, it has been determined that the lagoon will be
remediated and closed. Therefore, the site submitted a sampling plan to DHEC which was approved on
October 2, 2019. The plan established methods for obtaining sludge samples for radiological and
chemical analysis to evaluate subsurface conditions of the East Lagoon following its closure. The plan
included characterization of the sludge to determine the method for its safe removal and disposal. This
report contains the results of the sampling and proposed next steps.

Sampling Procedure

The objective of the sampling procedure was to generate sufficient information to determine the presence
or absence of contaminants within the sample media and to evaluate potential remedial actions.

Sludge sampling was designed to follow EPA guidance, as advised in EPA Region 4 Operating Procedure
SESDPROC-200-R3, Sediment Sampling. The East Lagoon sludge was estimated to be up to
approximately 4 feet in depth and covered by a shallow layer of water. Based on this understanding, the
method selected to sample the East Lagoon was to use a Sludge Push Probe, with an internal acetate
sleeve that is capable of collecting sludge in vertical columns.

A systematic grid sampling strategy was selected for sampling. The grid sampling ensured that the sludge
is fully and uniformly represented in the collected data. The East Lagoon was sub-divided into 15
separate grids using east-west and north-south transect lines (Attachment 1, Figure 1). In addition to the
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December 6, 2019

systematic samples, biased samples were also collected at locations where site processes discharge to the
East Lagoon. At locations where the biased samples and systematic samples were co-located, a single
sample location was used for representation of that specific grid and the process inlet. All samples were
analyzed for Uranium, Technesium-99, Fluoride, Nitrate, and Ammonia. In addition, a more extensive
parameter list was analyzed in three samples. The more extensive analyses include the full Toxicity
Characteristic Leaching Parameters (TCLP) list and the TCL/TAL except for pesticides and herbicides (in
both TCLP and TCL) since these parameters are not potentially present in the sludge. The specific

sample grid locations, descriptions, and analytical parameters are provided in Table 1.

Svstomati fG“‘ji.l al‘lnd b‘afizd 1SO-U, Tc-99,
1 100819-01 | 0.5 1 ystematie or 1SChArge oM | ey oride,
and biased Sulfuric Acid Ammonia. Nitrate
Dike Drain. ’
Systematic ?rrlgilca}lgll' l:’,li‘iz‘rin ISO-U, Te-99,
1 (FD) 10081902 | 0.5 1 o hinsed Sulfuris A Fluoride,
. . Ammonia, Nitrate
Dike Drain.
Discharge fom | 15 15 .99,
Still 1 relief, T- :
1187, Selected for | Liuoride;
2 100819-03 | 0.25 1 Biased - Serected 10T Ammonia,
TCLP and .
TCL/TAL Nitrate, TCLP,
. TCL/TAL
analysis.
Systematic f('f)rrlgiicﬁd bé?if)fn ISO-U, Te-99,
3 100819-06 0 2 ystet TEC TOM | by, oride,
and biased T-1110/1111 dike ; .
. Ammonia, Nitrate
drain.
Grid 3 and biased
Systematic for discharge from | ISO-U, Tc-99,
4 100919-01 | 0.5 0.5 ag 1 bincod Lime silo and Fluoride,
nitric acid dike Ammonia, Nitrate
drain.
Grid 4 and biased
for discharge from 1SO-U, Tc-99,
Process sump, .
Systematic | Stll 2 relief, and | Liuoride;
5 100819-04 0 2 . . > Ammonia,
and biased Still 1&2 bottoms. .
Nitrate, TCLP,
Selected for TCLP TCL/TAL
and TCL/TAL
analysis.
Systematic Grid 5 and biased | ISO-U, Tc-99,
6 100919-02 | 0.5 0.5 agd binsed for location of | Fluoride,
bleached liner. Ammonia, Nitrate
Systematic . ISO-U, Te-99,
7 100919-03 1 3 onl Grid 6 Fluoride,
y Ammonia, Nitrate
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Systematic . ISO-U, Tc-99,
8 100919-04 1 3 onl Grid 7 Fluoride,
Y Ammonia, Nitrate
Systematic . ISO-U, Tc-99,
9 100919-05 0.5 35 only Grid 8 Fluoride,
Ammonia, Nitrate
Grid 9 and SO, Te99,
10 10081905 | 0.5 35 (S)zls;emam Zfllﬁfe&f‘%rATLCLP Ammonia,
analysis Nitrate, TCLP,
) TCL/TAL
Systematic . 150U, Te-99,
11 100919-06 1 3 onl Grid 10 Fluoride,
Y Ammonia, Nitrate
Systematic . 130-U, Te-99,
12 100919-07 2 2 only Grid 11 Fluoride,
Ammonia, Nitrate
Systematic . ISO-U, Te-99,
13 100919-08 1.5 2.5 only Grid 12 Fluoride,
Ammonia, Nitrate
Systematic . 1S0-U, Te-99,
14 100919-09 1.5 2.5 only Grid 13 Fluoride,
Ammonia, Nitrate
Systematic . ISO-U, Te-99,
15 100919-10 1.5 2.5 only Grid 14 Fluoride,
Ammonia, Nitrate
Systematic . 150-U, Te-99,
16 100919-11 0.5 0.5 only Grid 15 Fluoride,
Ammonia, Nitrate

At each location care was taken not to puncture the liner. Sludge depths were recorded in the field
logbook for characterization purposes. Each sample was field screened using beta/gamma sensitive
radiological detectors and a Photo Ionization Detector (PID) prior to packaging the sample.

One sample was collected at each of the 16 identified locations from the East Lagoon. SCDHEC also
collected split samples at a majority of the lagoon sample locations for comparison to the reported
analytical results. A unique sample ID was generated and assigned to each individual sample collected.
Samples were sent to offsite analytical laboratory for analysis of radiological (Iso-U, Tc-99) and chemical
parameters (Fluoride, Nitrate, Ammonia, TCLP, TCL/TAL as appropriate) by the methods described in

Table 2.

Table 2 — Analytical Methods

Iso-U SW6020A 1.0 pCi/g
Tc-99 DOE HASL 300 Tc-02-RC Mod 5.0 pCi/g
Fluoride SW 9056A 0.1 mg/L
Nitrate SW 9056A 0.1 mg/L
Ammonia EPA 350.1 Mod/ SM 4500-NH3 B 0.25 mg/L
Mod
TCL/TAL SW846 8260B/8270B/6010C/7470A Lowest achievable
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TCLP SW 1311/8260B/ <TCLP Limits
8270D/6010C/7470A

* The contract laboratories make every effort to achieve the lowest possible detection limits. However, note
that detection limits will vary based on the moisture content of the sludge samples as well as the chemical
and physical consistency of the sample matrix.

Analytical Laboratory

All samples collected were logged on a Chain of Custody form, stored in a sample cooler, and sealed and
secured when not under the constant supervision of the sampling crew. GEL Laboratories, LLC was
utilized for this project and has National Environmental Laboratory Accreditation Program (NELAP)
certification, as well as all appropriate SCDHEC certifications. The analytical laboratory is capable of
achieving reporting limits appropriate for waste characterization. The laboratory data reports consist of
complete data packages that contain complete documentation of the laboratory data report, and include a
case narrative, descriptions of the analyses performed and the analytical methods used, and well as a
description of the laboratories internal QC review process. All laboratory data was evaluated when the
analytical data package was delivered by the laboratory.

Analytical Sample Results

Review of the analytical sample results have shown that no hazardous waste has been identified.
Furthermore, the samples results show low radiological concentrations that indicate Criticality Safety
controls will likely not be necessary. Analytical sample results show that the East Lagoon sludge may be
removed from the lagoon, stabilized and packaged on site, and shipped for offsite disposal safely and
successfully.

Radiological Sample Results

The full laboratory analytical report is provided in Attachment 2. Radiological results were compared to
the Industrial Use criteria provided in CFFF site procedure RA-443 and are summarized in Table 3.

Table 3 — Industrial Radiological Levels

Uranium - 234 3,310 pCi/g (0.5 ppm) NUREG 1757, Appendix H!
Uranium — 235 39 pCi/g (18 ppm) NUREG 1757, Appendix H!
Uranium — 238 179 pCi/g (553 ppm) NUREG 1757, Appendix H!
Total Uranium 2,933 pCi/g* (1,230 ppm) | NUREG 1757, Appendix H'
Technetium - 99 89,400 pCi/g (5.2 ppm) NUREG 1757, Appendix H!

I'NUREG-1757 Vol. 1, Rev.2 Consolidated Decommissioning Guidance, Appendix H: Memorandum of
Understanding between the Environmental Protection Agency and the Nuclear Regulatory Commission, Final
Report September 2006.

Radiological sample results are provided in units of picocuries (pCi) per gram (g) of sample media.
Sample results that were reported less than the analytical minimum detectible concentration (MDC) are
reported as zero. For comparison to the Industrial use limits provided in Table 3, a sum of fractions
(SOF) approach was used. Meaning that each radioisotope was compared to the action level provided,
and the result was determined as a fraction of the action level. Then all fractions were summed for each
sample. Ifthe SOF was less than or equal to 1.0, the Industrial action level was not exceeded. A SOF
exceeding 1.0 indicates that the sample exceeded the Industrial use action level.
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gical Results

Location #1 100819-01 370 13 45 0
Location #1 (FD) | 100819-02 375 14 49 0
Location #2 100819-03 103 4 15 0
Location #3 100819-06 488 35 62 0
Location #4 100919-01 155 6 21 0
Location #5 100819-04 883 33 126 0
Location #6 100919-02 456 18 59 0
Location #7 100919-03 1,698 69 240 0
Location #8 100919-04 309 12 53 0
Location #9 100919-05 8,086 339 1,296 0
Location #10 100819-05 13,373 565 2,055 0
Location #11 100919-06 10,698 440 1,710 0
Location #12 100919-07 4,466 192 798 0
Location #13 100919-08 4,373 178 783 0
Location #14 100919-09 6,282 246 1,077 0
Location #15 100919-10 15,177 634 2,535 0
Location #16 100919-11 1,045 42 162 164
Waste Profile 101019-01 216 8 57 0

As can be seen from the radiological sample results, most (approximately 69%) of the radiological results
from the East Lagoon are elevated above the Industrial Use action levels and require remediation.
However, targeted or isolated remediation of the lagoon is not practical, and therefore Westinghouse is
proposing to remediate the entire lagoon. Given this approach, the average radiological results of the East
Lagoon, while elevated, do not exceed DOT shipping criteria, or reasonable Waste Acceptance Criteria
(WAC), and are suitable for remediation and offsite disposal.

Furthermore, the results will be used to guide the decision making process, and determine necessary work
controls during remediation planning for both the Health Physics and Environmental groups. Based on
the low U-235 concentration, Criticality Safety controls will likely not be necessary. As the sample
results do show that the lagoon sludge is likely to exceed the Industrial Use action level, care should be
taken during remediation to ensure that worker exposure is minimized. Engineering controls such as the
use of heavy equipment, administrative controls such as dose monitoring, and proper personal protective
equipment (PPE) usage will all be required. The average fissile concentration of the sludge based on the
sample results has been calculated to be approximately 0.1 grams U-235/L or less, with a maximum
anticipated value of approximately 0.5 grams U-235/L or less in isolated areas, and as such extensive
Criticality Safety considerations are not anticipated.

Tc-99 was detected in one lagoon sludge sample, Location #16 in the SW corner of the lagoon. This
single occurrence indicates that Tc-99 is localized in the sludge. Furthermore, Tc-99 at the concentration
detected in Location #16 does not pose any issues for disposal.



Page 7 of 13
Qurref: LTR-RAC-19-97
December 6, 2019

During the characterization sampling event a representative from U.S. Ecology (USE), a potential future
disposal facility, was present to perform stabilization testing on the sludge material. The stabilization
included mixing the sludge material with Calcium Fluoride, and Portland cement to remove any excess
water, and solidify the mixture for packaging, transport, and disposal of site. The Waste profile sample
listed above is a sample of the final mixture suggested by USE and will likely provide a good
representation of the final waste profile characteristics.

Chemical Sample Results

Chemical results were also compared to the Industrial Use criteria provided in CFFF site procedure RA-
443, with the exception of ammonia, which does not have an established action level. The chemical
parameters are summarized in Table 5.

Fluoride 3,100 mg/kg EPA Regional Screening Levels

Nitrate 130,000 mg/kg EPA Regional Screening Levels!
1 USEPA Regional Screening Level, Summary Table, Residential Soit Standard (TR=1E-06, HQ=1),
November 2018

Chemical sample results are provided in units of parts per million (ppm) of sample media. Sample results
that were reported less than the analytical minimum detectible concentration (MDC) are reported as non-
detects (ND).

Table 6 — East Lagoon Chemical Results

Location #1 100819-01 246 9.0 1720
Location #1

(FD) 100819-02 202 5.5 1010
Location #2 100819-03 454 7.5 325
Location #3 100819-06 46.0 1.9 197
Location #4 100919-01 58.8 <MDC 71.3
Location #5 100819-04 127 71.4 248
Location #6 100919-02 121 <MDC 397
Location #7 100919-03 87.8 2.1 755
Location #8 100919-04 1.9 343 227
Location #9 100919-05 2.2 302 533
Location #10 100819-05 <MDC 600 721
Location #11 100919-06 <MDC 700 663
Location #12 100919-07 <MDC 479 193
Location #13 100919-08 <MDC 285 423
Location #14 100919-09 <MDC 363 636
Location #15 100919-10 2.4 330 755
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Location #16 100919-11 50.3 2.5 58.0
Waste Profile 101019-01 86.6 46.8 72.0

As can be seen from the chemical sample results, all of the chemical results from the East Lagoon are
below the Industrial Use action levels, and are consistent with past sample results collected from the
lagoon indicating no significant changes over time. These results do not adversely impact the plan to
remediate the East Lagoon, and dispose of the lagoon sludge at an off-site facility.

TCLP /TCL / VOC Sample Results

Three locations were identified for a more in-depth chemical analysis. These sample results are provided
in units of micrograms (ug) per kilogram (Kg) for total sample concentrations, or milligrams (mg) per
Liter (L) for TCLP sample concentrations since TCLP analyzes the liquid extract derived from the TCLP
extraction process. Sample results that were reported less than the analytical minimum detectible
concentration (MDC) are reported as non-detects (ND), and only those parameters with at least one
positive result per sample are reported. See the full analytical report provided in Attachment 2 for all
laboratory analytical parameters.

TCLP results support the conclusion that the East Lagoon sludge is non-hazardous. Only three of the
TCLP constituents were detected, all at concentrations well below hazardous levels.

Table 7 — TCLP Results

TCLP Metal As Rec. | Barium
| Chromium mg/L 5.0 <MDC <MDC 0.01
Selenium - - mg/L 1.0 0.13 0.15 0.13

Total concentration levels were also analyzed by the laboratory. Total concentration results are useful in
understanding what constituents are present in the lagoon. However, since no hazardous leaching was
determined by the TCLP results, there is no concern with elevated total concentration results relative to
sludge disposal. However, the data will be used to design soil sampling that will be conducted following
removal of the East Lagoon liner.

Table 8 — Total Concentration Results

<MDC

Mercury 17 917

Aluminum ug/Kg 964,000 18,800,000 6,900,000
Antimony ug/Kg 1,880 <MDC 70,700
Arsenic ug/Kg <MDC <MDC 3,140
Barium ug/Kg 396,000 3,820,000 908,000

Beryllium ug/Kg <MDC <MDC 1,620
Cadmium ug/Kg <MDC 5,800 56,700
Calcium ug/Kg | 151,000,000 | 792,000,000 | 301,000,000

Chromium ug/Kg 25,900 87,500 381,000
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Cobalt ug/Kg 903 9,900 9,150
Copper ug/Kg 7,330 176,000 325,000
Fron ug/Ke | 1,530,000 | 24,200,000 | 7,870,000
Lead ug/Kg 5,850 45,700 538,000
Magnesium ug/Kg 9,440,000 20,800,000 3,930,000
Manganese ug/Kg 48,600 184,000 94,800
Nickel ug/Kg 48,400 119,000 213,000
Potassium ug/Kg 158,000 7,970,000 1,710,000
Selenium ug/Kg 3,200 27,600 3,060
Silver ug/Kg | 11,100 39,500 64,300
Sodium ug/Kg 2,590,000 5,730,000 7,680,000
Vanadium ug/Kg 2,990 38,700 13,100
. | Zinc ug/Ke | 207000 | 1,380,000 | 2,260,000
Benzo(a)anthracene ug/Kg <MDC 1,750 <MDC
. Benzo(a)pyrene ug/Kg <MDC <MDC 1,450
Benzo(a)fluoranthene | ug/Kg <MDC 1,920 1,500
Benzo(ghi)perylene ug/Kg <MDC 2,430 2,430
Carbazole ug/Kg <MDC <MDC 1,640
Chrysene ug/Kg <MDC 1,440 <MDC
Di-n-butyl phthalate ug/Kg <MDC 3,540 <MDC
Di-n-octyl phthalate ug/Kg <MDC <MDC 4,720
Fluoranthene ug/Kg <MDC 2,670 5,010
Indeno(1,2,3-cd)pyrene | ug/Kg <MDC <MDC 1,540
Phenanthrene ug/Kg <MDC <MDC 2,100
Pyrene ug/Kg <MDC 1,840 3,370
bis(2- <MDC
Ethylhexyl)phthalate ug/Kg 16,300 59,700
2-Butanone ug/Kg 49.50 <MDC <MDC
Acetone ug/Kg 1,800 2,540 <MDC
Carbon disulfide ug/Kg 24.70 12.40 1,110
Chloroform ug/Kg 6.92 <MDC <MDC
Methylene chloride ug/Kg 23.80 24.20 <MDC
Styrene ug/Kg 3.02 <MDC 286
Toluene ug/Kg <MDC <MDC 426
cis-1,2- <MDC <MDC
Dichloroethylene ug/Kg 1,910
m,p-Xylenes ug/Kg <MDC <MDC 538
| Xylene ug/Kg <MDC <MDC 262

As can be seen from the TCLP and Total Concentration sample results, all of the chemical results from
the East Lagoon are below Hazardous Waste levels and are consistent with past sample results collected
from the lagoon indicating no significant change over time. These results do not adversely impact the
plan to remediate the East Lagoon and dispose of the lagoon sludge at an off-site facility. However, as




Page 10 of 13
Our ref: LTR-RAC-19-97
December 6, 2019

noted above, these results will be useful for the future environmental evaluation that will occur after the
East Lagoon has been removed from service.

Additional Sampling

One sample was collected that was not specifically prescribed by the East Lagoon characterization
sampling plan. A VOC sample was collected from the Calcium Fluoride material that was used in the
USEI waste stabilization testing. This sample, 100919-12, did not demonstrate any volatile
characteristics; however, Acetone was detected below RCRA Universal Treatment Standard limits, likely
a laboratory contaminant, as it is not an expected Contaminant of Potential Concern (COPC) at the

Columbia facility.

While this one sample result does not demonstrate any VOC contamination, it is recommended that
approximately 5-10 samples be collected from various points on the remaining Calcium Fluoride pile to
ensure that it is suitable for future incorporation into the waste stream.

Deviations
As stated in the Characterization sampling plan provided in Attachment 1:

“Deviations from the requirements specified in this plan must be authorized by the Environmental
Manager and documented in the field logbook to allow recreation of the modified process.”

Several minor deviations from the written plan were determined to be necessary, however none of the
deviations had any effect on the quality or the integrity of the data collected. These deviations were
discussed between the sampling crew, the Environmental Manager, and the Department regulators
observing the sampling in advance of taking any actions in the field. Deviations were recorded in the
recorded field notes provided in Attachment 3, and are reported here as follows:

1) Section 5.1 of the sample plan stated to collect approximately 1 liter of sludge for analysis from
each location, however after contacting the analytical laboratory, it was determined that only 125
ml of sludge was needed per sample location for radiological and chemical analysis (with the
exception of TCLP sample locations, which require more volume). Therefore, only the laboratory
supplied 125 ml sample jars were used for sample collection (with the exception of TCLP samples).

2) Section 5.4.1 of the sample plan directed sampling to be performed on the top 2 feet of sludge
present in the lagoon, and to collect a separate sample from any remaining material below the top
2 feet. However, upon the initiation of sampling it quickly became apparent that the sludge in the
lagoon is quite fluid, and separating the material into layers was not a practical goal. After
discussion with SCDHEC, it was agreed that only a single composite sample would be collected at
each location.

3) Section 4.0 of the sample plan stated that a Field Blank (FB) sample should be collected at each
location where VOC sample collection was performed. After sampling began, the field crew had
determined that it was most practical to set up one sampling area, and to collect each sludge sample
from the lagoon, then bring the sample to the sample preparation area for evaluation and packaging.
Furthermore, all VOC samples were to be collected on the same day. This practice was discussed
with SCDHEC, and it was agreed that due to this practice, it was only necessary to collect one FB
sample. Additionally, as VOC sample collection was limited to one day, only one Rinsate Blank
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sample was collected at the end of the first day of sampling. Rinsate blank sampling is for VOCs
only, and VOC samples from the lagoon were only collected on the first day.

4) While attempting to collect a sample in the center of the pond, the Sediment Sample Push Probe
with an internal acetate liner became dislodged from the extension handle in use at the time, and
the sample probe fell into the lagoon where it was determined to be irretrievable. Therefore, sample
collection continued using a PVC pipe, with one open end, and one threaded end capable of sealing
shut. Samples were collected by driving the PVC pipe into the sludge, and sealing the open end to
create a vacuum lock. The PVC pipe was then placed over the sample collection bowl, and the seal
was slowly opened to allow the sludge contained inside to transfer to the bowl. The PVC pipe was
decontaminated in accordance with the directions in Section 5.2 of the sample plan before sample
collection at the next location.

Quality Control

To ensure the validity of the data from the characterization sampling, four types of field QC samples were
collected and submitted to the analytical laboratory for analysis:

Field Duplicate (FD) samples - One FD sample was collected and was identified such that project
personnel could identify the duplicate but submitted “blind” to the laboratory with two different
sample identifiers (IDs).

The FD samples was analyzed for the same parameters as the primary sample. The FD sample
was analyzed and reported to be within 10% of the parent sample, and the results are determined
to be acceptable and within the expected typical variable range of environmental samples.

Field Blank (FB) samples — One FB samples was collected during sampling for Target
Compound List/Target Analyte List (TCL/TAL) samples as specified below. The FB samples
was analyzed for the EPA’s TCL of volatile organic compounds (VOCs). The FB sample
consisted of deionized (DI) water poured directly into sample vials contemporaneous with
collection of the TCL/TAL samples.

Commercially available DI water was used for the FB sample. The sample results do show some
positive results for minerals that are typically expected in most water samples, indicating that the
DI water used was not laboratory grade. However, the metals and minerals identified in the FB
sample are only identified in trace quantities, and do not pose any interference with the COPCs
from the East Lagoon. Additionally, no volatile compounds were identified in the FB sample.

Rinsate Blank (RB) samples — One RB sample was collected each day sampling equipment was
reused in the field and field cleaned per the specifications in Section 5.2. RB samples were
collected from the final rinse of the sampling equipment after the cleaning procedure has been

performed.

The RB sample was analyzed for the list of parameters being tested that day. The RB sample was
collected by pouring DI water over the decontaminated sample bowl, and then collecting the DI
water into sample containers for analysis. The RB sample results demonstrate the same trace
minerals and metals that were identified in the FB sample, as well as trace quantities of other
contaminants. However, all of the reported quantities are slightly above the laboratory detection
limit, but well below the reporting limit, indicating that these trace quantities are estimated
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values, and can be considered insignificant. Therefore no potential for environmental cross
contamination is suspected.

Trip Blanks (TB) samples - A TB packaged in VOC sample vials was provided by the laboratory.
The sample vials were taken to the site in sample coolers and returned to the laboratory
unopened.

The TB samples were tested for TCL VOCs. No positive detections were reported by the
laboratory, indicating that there is no potential for environmental cross contamination.

In addition to field QC samples, the analytical laboratory conducted internal QC procedures specific to
each analytical method to evaluate analytical accuracy and precision relative to the sample matrices.
Examples of laboratory QC samples include Matrix Spike (MS) and Matrix Spike Duplicate (MSD)
samples, Laboratory Control Samples (LCS), and internal duplicate samples.

All sample data provided in the analytical laboratory report satisfactorily met the acceptance criteria
specified in the analytical methods and procedures for initial calibration, continuing calibration,
instrument controls and process controls where applicable, with some minor exceptions. These
exceptions are provided in the case narrative of the laboratory reports provided in Attachment 2, and have
been reviewed by the CFFF Environmental Staff. All exceptions have been determined appropriate, and
therefore the laboratory analytical results are deemed valid. Some samples were noted to be analyzed
beyond analytical holding time, while others were noted to be out of temperature tolerance. Despite these
conditions, the laboratory analytical data is still useful for the intended purpose of determining disposal
criteria, and future work planning. All analytical methods were performed under NELAP certification,
and the analysis has met all of the requirements of the NELAC standard.

Final Summary

The purpose of the East Lagoon Characterization Survey Plan was to acquire sufficient radiological and
chemical characterization data in support of plans to remediate the lagoon. To that end, additional
sampling of the lagoon sludge was required to gain additional understanding into the potential disposal
alternatives, as well as possible future Criticality Safety, Health Physics, and Health and Safety controls.
All radiological and chemical laboratory data was reviewed and found to be acceptable for their intended
use. All QC procedures were followed, and the data collected found to be of sufficient quality, that the
results may be considered accurate.

The data collected during characterization is sufficient to classify the sludge for off-site disposal and to
support the development of remediation plans to support the timely closure of the East Lagoon.
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Sincerely,

Nancy Parr

Environmental Protection Manager
Westinghouse Electric Company LLC
803.647.3338

Report reviewed by:

om LT

Thomas Hutto, P.G.
GEL Engineering, LLC

Attachments:

Attachment 1 — Wastewater Treatment Area Operable Unit East Lagoon Sludge Characterization
Remedial Investigation Work Plan Addendum 2, Revision 1, Dated September 26, 2019

Attachment 2 — GEL Analytical Laboratory Results

Attachment 3 — Field Notes



	Tc-99 Investigation Summary Report_7-30-2020_FINAL
	LTR-RAC-19-97 East Lagoon Sludge Characterization Report

