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1 Introduction

GRDA performed an investigation of sediment deposition on the Neosho River at multiple locations
to estimate bottom sediment layer thicknesses. The goal of the survey was to determine the volume
of sediment deposited in these areas since the construction of the Pensacola Dam. Historical records
indicate that a delta feature had accumulated in this reach of the system, and GRDA used a sub-
bottom profiler (SBP) to assess deposition thicknesses.

Two methods were used to investigate the sediment accumulation. The first was an SBP survey, and
the second was vibracoring for sediment samples. The SBP survey covered nine transects of the
Neosho River and was completed in January 2022. The vibracore sampling was completed in
February 2022 and included multiple samples at each SBP transect.

An SBP uses sonar pulses to determine depth of a water body. There is an emitter and a receiver on
the SBP head unit, and by measuring the amount of time necessary for the emitted pulse to reach an
object and return to the receiver, the SBP is able to measure the distance the pulse traveled. This
allows the SBP to measure bathymetry, but the pulse is also powerful enough to penetrate a soft
sediment bed, such as clay, silt, and sand before reaching a harder layer. Using the same principles,
the SBP can then estimate the thickness of a soft sediment layer above gravel or bedrock.

Vibracoring uses a motorized head unit to press core tubes into the stream- or lakebed. The
combined weight and vibration of the head unit allows for deeper penetration than simply pressing
the core tube into the bed or relying on gravity coring methods. Once collected, grain size analyses
and other testing can be used to determine sediment properties as a function of depth in the
sediment layers. The cores were used for two purposes: one was to confirm SBP survey information
and evaluate sediment composition; the other was an attempt to determine approximate dates of
deposition through the use of cesium-137 (Cs-137) analysis.

Cs-137 is an isotope that does not occur in nature. It is created by nuclear fission, which humans
began developing in the 1940s. As nuclear weapons testing accelerated, atmospheric Cs-137
increased until a 1963 nuclear test ban treaty. The Cs-137 levels then dropped significantly.
Atmospheric Cs-137 concentrations are well-correlated with Cs-137 concentrations in soil, showing
the same pattern of increase from the 1940s to 1963, then a marked decrease.

Measurement of relative Cs-137 activity in sediment allows researchers to estimate deposition dates
for sediment layers. In areas of continual deposition, Cs-137 analysis will find a pattern of increasing
Cs-137 activity moving deeper in the column until reaching the 1963 layer. Below that layer,
concentrations drop to zero by the 1940s. In disturbed areas or places with non-continuous
deposition, there is usually no clear Cs-137 peak. The combination of SBP, vibracore samples, and Cs-
137 provides insight into the volume, rate, and timeline of sediment deposition in the Neosho River.



2 Study Area

The study area for this survey was the Neosho River between river mile (RM) 125.56 approximately
one mile downstream of Connors Bridge and RM 103.72 approximately two miles below the Elk River
confluence. The survey team collected SBP transects at 9 locations to determine sediment layer
thicknesses (Figure 1). At least two vibracore samples were collected at each transect. In addition,
two additional samples at RM 113.2 for Cs-137 assessment to replicate an earlier USGS (Juracek and
Becker 2009) effort.



Figure 1
Locations of SBP Transects and Sediment Cores Collected by GRDA
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3 Equipment

3.1 Sub-Bottom Profiler

The survey team used a 19-ft vessel to tow an EdgeTech SB-424 towfish (Figure 2). The towfish was
pulled across each of the nine transects on the Neosho River to collect SBP data. The system was
processed onboard using the EdgeTech 3100-P portable sub-bottom topside electronics and
Discover software that displayed and stored data. The reported SB-424 specifications are shown in
Table 1.

Figure 2
EdgeTech 424 Sub-Bottom Profiler Towfish

Note: The EdgeTech SB-424 is a tow vehicle that was pulled across the measured transects. The topside 3100-P portable sub-
bottom profiling system with Discover software is not shown in this image.

Table 1
EdgeTech SB-424 Specifications
EdgeTech SB-424 Characteristics Text
Frequency Range 4-24 kHz
Pulses (user selected) 4-24 kHz, 4-20 kHz, 4-16 kHz
4 cm / 4-24 kHz
Vertical Resolution 6 cm / 4-20 kHz

8 cm/4-16 kHz

. . In coarse calcareous sand —2 m
Penetration (typical) In cl 40
nclay-40m

16° / 4-24 kHz
Beam Width (depends on center frequency) 19°/ 2-20 kHz
23°/2-16 kHz
L-77
Size (cm) W -50
H-34




EdgeTech SB-424 Characteristics Text
Weight (kg) 45
Optimum Tow height 3-5 m above bed
Tow Speed 3-4 knots optimal, 7 knots maximum safe

The data was geolocated using a Differential GPS (DPGS) antenna. Track lines were set to follow cross
sections aligned with the HEC-RAS computer model of the river system as shown in Figure 1.

3.2 Vibracore

The vibracore used for this effort was a Rossfelder P-3 system. The head clamped onto 16-ft clear
ceramic tubes and was lowered to the bed with an electric winch from a vessel-mounted tripod
system (Figure 3). Location data was collected with an RTK-GPS unit onboard the sampling boat.



Figure 3
Vibracore System Used during February 2022 Sample Collection

1
|
|
|




4 Results

41 Sub-Bottom Survey Outputs

The SBP will produce a visual output referred to as a “waterfall” that indicates the distances to
different objects. The most powerful return signal is often the lakebed or streambed, and subsequent
layers are somewhat weaker signals that are still visible in the data. Another type of signal is referred
to as a "multiple,” which is produced by pulses bouncing between the SBP sonar head and the bed,
several times, resulting in a series of nearly parallel lines. An example image collected during the SBP
survey at RM 112.34 showing this is provided in Figure 4. Full images are included in Appendix .



Figure 4
Example SBP Waterfalls showing Layer Transitions and “Multiples”

722 ft PD

722 ft PD

Notes: Waterfall images taken from SBP survey at RM 112.34 (approximately 1.5 miles upstream of Council Hollow)
Lower image is identical to upper, but locations of layer transitions and multiples are highlighted.
Teal line is the layer transition between soft and hard sediments
are "multiples” or secondary reflections




The waterfalls produced during the Neosho River SBP survey showed layer transitions at
approximately 2-3 ft below the bed surface. This indicated a thin layer of soft material over firmer
sediments throughout much of the survey area. The interpretation was confirmed by an SBP expert,
and the representative stated that a majority of the areas surveyed were not characterized by soft
sediment beds (Figure 5).

Figure 5
Interpretation of SBP Survey Results at Stations 4 through 9
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Source: Interpretation of SBP readings; station numbers adjusted from OARS original to reflect GRDA numbers

Figure 5 shows the navigation lines from the field SBP survey. Where a mixture of soft and hard beds
were noted by the SBP expert (for example at transect 9, bottom right), pink outlines were drawn.
Red outlines indicate soft bottom materials (transect 4, top center). Areas not colored were
interpreted to consist of hard bottom sediments.

4.2 Vibracore Analysis

The vibracore pushed core tubes into the riverbed at the locations shown in Figure 6 using 16-foot
coring tubes. These were chosen to align with the SBP survey discussed in Section 4.1 as a means of



confirming interpretation of the results. SBP survey transects are shown in red with their relationship
to the vibracore sample locations.

Figure 6
Locations of Sediment Cores Collected by GRDA
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The vibracoring efforts produced 24 core samples for analysis. The cores were pushed to refusal,
which ranged from 1.5 to 11 feet in the reach above the Elk River (Figure 7). In the lower reservoir,
one core penetrated approximately 12 feet of sediment before refusal. Two cores over 10 feet in
length taken in the delta feature (RM 112.34) were evaluated for Cesium-137 (Cs-137) activity. Cores
shorter than 10 feet or taken from the lower reservoir were analyzed only for grain size distribution
(see Section 3.3). Figure 7 shows the maximum vibracore penetration depths at each site shown in
Figure 6.

Figure 7
Maximum Vibracore Sample Penetration on Neosho River
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Note: GL-1 sample tested for cesium activity by USGS (Juracek and Becker 2009)

The USGS (Juracek and Becker 2009) analyzed sediment Cs-137 levels to determine the approximate
age of sediment in various locations within Grand Lake. The 2008 study collected samples from five
sites, with one located in the region of the delta feature, one near the confluence with the Elk River,
and three others located further downstream in the reservoir (Figure 8). Where USGS data showed a
clear, defined Cs-137 peak, the findings were considered settled.



Figure 8
Locations of Sediment Cores Collected for Cesium Analysis
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Note: Locations of USGS cores taken from Juracek and Becker (2009)




A major goal of sampling was to collect a significantly deeper sample near USGS site GL-1. The USGS
sample was approximately 6 ft, and it was decided that a vibracore sample of approximately 10 ft
would be sufficient to trigger re-evaluation and Cs-137 analysis. Shorter cores would not likely
produce different results from the USGS (2009) study. Cores lower in the basin were not analyzed as
the USGS dataset was sufficiently robust and were not of interest for delta feature analysis. The cores
that met this criteria were 5.1-1 and 5.2-1 as shown in Figure 8.

Sediment cores were subdivided by cutting along the length of the core tube using an electric shear.
Total recovered length was measured and recorded (Figure 9). Plastic spoons were used to mark the
divisions between samples. Cores sent for grain size analyses were divided into 1-ft segments, and
Cs-137 samples into 4-cm increments for laboratory assessment by Teledyne Brown Engineering. The
spoons were then used to scoop samples into a clean container while avoiding the outer 1.5 cm of
the core sample to prevent mixing of material smeared along the sample tube itself. Once used, the
spoons were discarded to avoid contamination of any other samples. Sample containers were
labeled, sealed, and packaged for transport. Because these were for grain size and Cs-137 analysis,
there was no need for preservatives or cooling.

Figure 9
Image of Core 5.1-2 during Processing
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Grain size results showed primarily silts and clays throughout each core. Full results are presented in
Appendix Il. Cs-137 analysis showed no obvious trend in the activity levels. See Appendix Ill for the
laboratory report.



5 Discussion

SBP results indicate a primarily firm bed with limited deposition of softer silts and clays. This suggests
relatively limited deposition of soft cohesive material. However, these results are contingent upon
field sampling to confirm the readings.

The vibracore samples show a thicker sediment deposit which suggests the SBP was not reliably
capturing sediment layer thicknesses. Most likely, the penetration of the SBP signal was limited by a
layer of biotic activity within the surface of the sediment; several core samples had air bubbles in the
top few feet produced by decomposition or other biological activity. This produces readings
indicating a softer, air-filled layer above the firmer silt and clay sediment that would register as a
separate layer during SBP surveying (Aqua Survey 2004, Science Applications International 2001). As
a result, further analyses relied on vibracore sampling rather than SBP results.

Vibracore sampling showed thicker layers of soft sediment deposition, and also provided
opportunity to evaluate Cs-137 trends measured by a USGS study (Juracek and Becker 2009).

USGS analysis showed that Cs-137 peaks were located approximately 3 to 6 feet below the bed
surface (Figure 10). Those peaks represent sediment that was deposited in approximately 1963,
indicating that just 3 to 6 feet of sediment had deposited since 1963 at sites GL-2, -3, -4, and -5
(Figure 8).



Figure 10
Comparisons of Relative Cesium Activity within the USGS Core Samples
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above that layer is assumed to have deposited since the nuclear testing ban.

Source: Figure adapted from Juracek and Becker (2009).

The sample in the delta feature (GL-1) showed no spike in Cs-137. Juracek and Becker (2009)
concluded the sediment they collected was all deposited post-1963. The USGS interpreted this to
indicate that the area was not continually depositional but washes away due to wave action or large
flow events before new sediment redeposits. This follows typical reservoir delta feature evolution,
with surface sediments at the top of the delta feature washing downstream and extending the delta
feature further into the reservoir rather than increasing the top elevation.

During GRDA's vibracore sampling, they repeated the USGS efforts to obtain longer (deeper) cores
and see if a longer sample would capture a characteristic Cs-137 spike that denotes a 1963 sediment
layer. GRDA collected approximately 11-foot cores near site GL-1 (cores 5.1-1 and 5.2-1) and
processed them for Cs-137 analysis. The location of cores 5.1-1 and 5.2-1 are displayed in Figure 8.

GRDA sent 10 samples at equally spaced intervals within each core for Cs-137 evaluation. The results
show a similar pattern to those of the USGS study, with no apparent Cs-137 peak (Figure 11).



Figure 11

Comparisons of Relative Cesium Activity Between USGS Core Sample GL-1 and GRDA Samples
5.1-1 and 5.2-1
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Notes: GL-1 activity levels taken from Juracek and Becker (2009)
The lack of a defined cesium activity peak indicates that all sediment collected in the core was deposited after 1963.

This further suggests that deposition in the top 10 feet of the soil column is all post-1963 and that
the site is not continuously depositional, instead indicating regular mixing of the materials at the top
of the delta feature. These results agree with the USGS (Juracek and Becker 2009) findings that this
location sees regular disturbance and is not continually depositional.
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Appendix |
Waterfall Images from Sub-Bottom Survey
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Grain Size Analysis




Soil and Forage Analysis Lab
WISCONSIN STATE LABORATORY OF HYGIENE
UNIVERSITY OF WISCONSIN-MADISON

4702 University Ave
Madison, WI 53705
(608) 262-4364

http://uwlab.soils.wisc.edu

Anchor QEA, LLC

Date  4/18/2022
Acct # 559106

30 W Mifflin St, Ste 801 Report # 1228
Madison, WI 53713
Comments
Soil Texture Analysis
Sample Number Sample Name SAND SILT Clay Soil
Core Depth (in) % % % Type
1 0-12 9.0 57.0 34 Silty Clay Loam
2 01.1-1 1210 24 9.0 47.0 44 Silty Clay
3 24-36 17.0 41.0 42 Silty Clay.
4 36-48 17.0 39.0 44 Clay
5 0-12 5.0 59.0 36 Silty Clay Loam
6 1210 24 9.0 37.0 54 Clay
7 01.1-2 24-36 9.0 49.0 42 Silty Clay
8 36-48 17.0 43.0 40 Silty Clay
9 48-60 8.0 440 48 Silty Clay
10 60-63 2.0 440 54 Silty Clay
11 0-12 16.0 52.0 32 Silty Clay Loam
12 1210 24 12.0 50.0 38 Silty Clay Loam
13 02.1-1 24 to 36 14.0 42.0 44 Silty Clay
14 36 - 48 5.0 50.0 42 Silty Clay
15 48 - 60 14.0 42.0 44 Silty Clay
16 60 - 63 20.0 42.0 38 Silty Clay Loam
17 0-12 14.0 48.0 38 Silty Clay Loam
18 1210 24 16.0 42.0 42 Silty Clay
19 02.1-2 24 to 36 18.0 42.0 40 Silty Clay
20 36 - 48 14.0 44.0 42 Silty Clay
21 48 - 60 32.0 30.0 38 Silty Clay Loam
22 60-72 18.0 44.0 38 Silty Clay Loam
23 0-12 30.0 34.0 36 Silty Clay Loam
24 03.1-1 1210 24 14.0 48.0 38 Silty Clay Loam
25 1210 24 18.0 42.0 40 Silty Clay
26 24 - 33 30.0 40.0 30 Clay Loam
27 03.1-2 0-12 14.0 52.0 34 Silty Clay Loam
28 24 - 36 16.0 44.0 40 Silty Clay
29 0-12 12.0 52.0 36 Silty Clay Loam
30 04.1-1 12 t0 24 8.0 56.0 36 Silty Clay Loam
31 24 - 36 6.0 56.0 38 Silty Clay Loam
32 36 - 43 6.0 50.0 44 Silty Clay Loam
33 0-12 26.0 54.0 20 Silt Loam




Soil and Forage Analysis Lab

WISCONSIN STATE LABORATORY OF HYGIENE

UNIVERSITY OF WISCONSIN-MADISON

4702 University Ave
Madison, WI 53705

(608) 262-4364
http://uwlab.soils.wisc.edu

Anchor QEA, LLC

Date  4/18/2022
Acct # 559106

30 W Mifflin St, Ste 801 Report # 1228
Madison, WI 53713
Comments
Soil Texture Analysis
Sample Number Sample Name SAND SILT Clay Soil
Core Depth (in) % % % Type

34 1210 24 16.0 56.0 28 Silty Clay Loam
35 24 - 36 16.0 52.0 32 Silty Clay Loam
36 04.2-1 36 - 48 12.0 54.0 34 Silty Clay Loam
37 ' 48 - 60 12.0 54.0 34 Silty Clay Loam
38 60 - 72 14.0 50.0 36 Silty Clay Loam
39 72 -84 8.0 54.0 38 Silty Clay Loam
40 84 - 92 8.0 52.0 40 Silty Clay
41 0-12 8.0 58.0 34 Silty Clay Loam
42 1210 24 8.0 56.0 36 Silty Clay Loam
43 24 - 36 12.0 54.0 34 Silty Clay Loam
44 36 - 48 8.0 58.0 34 Silty Clay Loam
45 05.1-2 48 - 60 9.0 52.0 39 Silty Clay Loam
46 60 -72 9.0 50.0 41 Silty Clay
47 72 - 84 7.0 50.0 43 Silty Clay
48 84 - 96 13.0 48.0 39 Silty Clay Loam
49 96 - 102 18.8 48.0 33 Silty Clay Loam
50 0-12 12.8 50.0 37 Silty Clay Loam
51 1210 24 28.8 44.0 27 Clay Loam
52 24 - 36 16.8 52.0 31 Silty Clay Loam
53 36 - 48 18.8 50.0 31 Silty Clay Loam
54 05.2-2 48 - 60 10.8 48.0 41 Silty Clay
55 60 - 72 8.8 52.0 39 Silty Clay Loam
56 72 - 84 10.8 56.0 33 Silty Clay Loam
57 84 - 96 12.8 50.0 37 Silty Clay Loam
58 96 - 102 10.8 54.0 35 Silty Clay Loam
59 06.1-1 0-12 10.8 52.0 37 Silty Clay Loam
60 0-12 14.8 52.0 33 Silty Clay Loam
61 12 t0 24 8.8 54.0 37 Silty Clay Loam
62 06.2-1 24 - 36 6.8 56.0 37 Silty Clay Loam
63 ' 36 - 48 4.8 58.0 37 Silty Clay Loam
64 48 - 60 4.8 56.0 39 Silty Clay Loam
65 60 - 72 4.8 52.0 43 Silty Clay Loam
66 0-12 6.8 58.0 35 Silty Clay Loam
67 1210 24 4.8 58.0 37 Silty Clay Loam
68 24 - 36 8.8 56.0 35 Silty Clay Loam
69 06.2-2 36 - 48 6.8 58.0 35 Silty Clay Loam
70 48 - 60 4.8 56.0 39 Silty Clay Loam
71 60 - 72 2.8 58.0 39 Silty Clay Loam




Soil and Forage Analysis Lab

WISCONSIN STATE LABORATORY OF HYGIENE

UNIVERSITY OF WISCONSIN-MADISON

4702 University Ave
Madison, WI 53705
(608) 262-4364

http://uwlab.soils.wisc.edu

Anchor QEA, LLC

Date  4/18/2022
Acct # 559106

30 W Mifflin St, Ste 801 Report # 1228
Madison, WI 53713
Comments
Soil Texture Analysis
Sample Number Sample Name SAND SILT Clay Soil
Core Depth (in) % % % Type
72 72 -81 0.8 58.0 41 Silty Clay
73 0-12 0.8 56.0 43 Silty Clay
74 1210 24 0.8 60.0 39 Silty Clay Loam
75 07.1-1 24 - 36 2.8 58.0 39 Silty Clay Loam
76 36 - 48 2.8 54.0 43 Silty Clay
77 48 - 53 18.8 42.0 39 Silty Clay Loam
78 0-12 0.8 60.0 39 Silty Clay Loam
79 1210 24 0.8 58.0 41 Silty Clay
80 24 - 36 0.8 56.0 43 Silty Clay
81 07.2-1 36 - 48 6.8 50.0 43 Silty Clay
82 48 - 60 6.8 48.0 45 Silty Clay
83 60 -72 2.8 46.0 51 Silty Clay
84 72-79 2.8 44.0 53 Silty Clay
85 08.1-1 0-12 4.8 52.0 43 Silty Clay
86 ' 81-93 2.8 40.0 57 Silty Clay
87 08.1-2 0-12 10.8 52.0 37 Silty Clay Loam
88 ' 117 - 129 2.8 34.0 63 Clay Loam
89 08.2-1 0-12 4.8 44.0 51 Silty Clay
90 ' 1210 24 6.8 42.0 51 Silty Clay
91 09.1-1 0-6 12.8 48.0 39 Silty Clay Loam
92 ' 6to 18 40.8 40.0 19 Silty Clay
93 09.1-2 0-12 42.8 36.0 21 Silty Clay
94 0-12 20.8 50.0 29 Clay Loam
95 1210 24 10.8 54.0 35 Silty Clay Loam
96 24 - 36 8.8 54.0 37 Silty Clay Loam
97 GL1-1 36-48 7.0 52.0 41 Silty Clay
98 48-60 9.0 50.0 41 Silty Clay
99 60-72 8.0 52.0 40 Silty Clay
100 72-84 4.0 50.0 46 Silty Clay
101 0-12 16.0 52.0 32 Silty Clay Loam
102 12t0 24 8.0 56.0 36 Silty Clay Loam
103 24-36 10.0 56.0 34 Silty Clay Loam
104 GL1-2 36-48 8.0 52.0 40 Silty Clay
105 48-60 10.0 50.0 40 Silty Clay
106 60-72 4.0 48.0 48 Silty Clay
107 72-84 6.0 42.0 52 Silty Clay
108 84-90 6.0 38.0 56 Clay




Appendix Il
Cesium-137 Analysis Results
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I‘i‘. TELEDYNE
BROWN ENGINEERING, INC.
ATeledyne Technologies Company

2508 Quality Lane
Knoxville, TN 37931-3133

Brent Teske
1201 3rd Ave, Suite 2600
Seattle WA 98101
Case Narrative - 1L95403
ANOO3-3EREGBTESKE-22
03/23/2022 14:01
Sample Receipt

The following sample(s) were received on March 10, 2022 in good condition, unless otherwise noted.

Cross Reference Table

Client ID Laboratory ID Station ID(If applicable)
1;5.2-1 1.95403-1 0-4 CM
8;5.2-1 1.95403-2 28-32 CM
15;5.2-1 1.95403-3 56-60 CM
22;5.2-1 1.95403-4 84-88 CM
29; 5.2-1 1.95403-5 112-116 CM
36;5.2-1 L95403-6 140-144 CM
43; 5.2-1 1.95403-7 168-172 CM
50; 5.2-1 1.95403-8 196-200 CM
57;5.2-1 1.95403-9 224-228 CM
63; 5.2-1 1.95403-10 248-252 CM
64; 5.1-1 1.95403-11 0-4 CM
72;5.1-1 1.95403-12 32-36 CM
80; 5.1-1 1.95403-13 64-68 CM
88;5.1-1 1.95403-14 96-100 CM
96; 5.1-1 1.95403-15 128-132 CM

104; 5.1-1 1.95403-16 160-164 CM
112;5.1-1 1.95403-17 192-196 CM
120; 5.1-1 1.95403-18 224-228 CM
128;5.1-1 L95403-19 256-260 CM
137;5.1-1 1.95403-20 292-296 CM

Sample Analysis

Instrument(s) used for all analyses were in calibration.
Standard solution(s) used in analyses were National Institute of Standards and Technology (NIST) traceable.

Analytical Method Cross Reference Table

Radiological Parameter TBE Knoxville Method Reference Method

Gamma Spectrometry TBE-2007 EPA 901.1

Case Narrative 1 of 2
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I’~‘ TELEDYNE
BROWN ENGINEERING, INC.

ATeledyne Technologies Company

2508 Quality Lane
Knoxville, TN 37931-3133

Case Narrative - 1.95403
ANOO3-3EREGBTESKE-22

03/23/2022 14:01

Special Considerations

Gamma Spectroscopy

Quality Control
Quality control sample(s) analyzed as WG38781, WG38795.

Duplicate Sample
All duplicate result(s) were within acceptance limits, unless otherwise noted. Duplicate(s) were analyzed for the
following sample(s).

Client ID Laboratory ID  QC Sample #
JORDAN COVE W 1.95387-1 WG38781-1
SA-GAM-13E3 1.95392-1 WG38795-1
Certification

This is to certify that Teledyne Brown Engineering - Environmental Services, located at 2508 Quality Lane,
Knoxville, Tennessee, 37931, has analyzed, tested and documented samples as specified in the applicable
purchase order.

This also certifies that requirements of applicable codes, standards and specifications have been fully
met and that any quality assurance documentation which verified conformance to the purchase order

is on file and may be examined upon request.

I hergby certify,that the abpve statements are true and correct.

Keith Jeter
Operations Manager

Case Narrative 2 of 2
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Report of Analysis Y™ TELEDYNE
p 03/23/22 14:01 y BROWN ENGINEERING, INC.
. ATeledyne Technologies Company
L.95403
Brent Teske ANO03-3EREGBTESKE-22
Sample ID: 13 5.2-1 Collect Start: 02/13/2022 13:34 Matrix: Sediment/Silt (§S)
Station:  0-4 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  35.53
LIMS Number: 195403-1
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 1.81E-02 ! 3.95E-02 6.62E-02 pCi/g Dry t 214 g dry ; 02/13/22 13:40 | 03/17/22] 62071 Sec 8} ’ [ No ’ [
Sample ID:  8; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix:  Sediment/Silt (SS)
Sltation: 28-32 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  33.49
LIMS Number: 195403-2
Activity | Uncertainty Run| Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume Units Date Date Time | Units Flag Values
CS-137 2007 3.63E-02 3.00E-02 5.25E-02 pCi/g Dry 323 gdry |02/13/2213:40 | 03/18/22) 64800 See | U ‘ i No 1 ]
Sample ID:  15; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix: Sediment/Silt (SS)
Station:  56-60 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  35.8
LIMS Number: 1.95403-3
Activity |Uncertainty Run| Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 4.54E-02 3.94E-02 4.20E-02 pCi/g Dry 35.7 gdry | 02/13/22 13:40 ﬂ 03/18/22] 64800 Sec U ’ [ Yes ‘ ]
Sample ID: 22; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix: Sediment/Silt (SS)
Station: 84-88 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  36.82
LIMS Number: 195403-4
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Cone 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 3.26E-02 4.89E-02 8.32E-02 pCi/g Dry 26.7 gdry [02/13/2213:40 | 03/17/22] 62056 Sec U [ 1 No ‘ ]
Flag Values . . .
8] =  Compound/Analyte not detected (< MDC) or less than 3 sigma No = Peak not identified in gamma spectrum
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) Yes =Peak identified in gamma spectrum
uU* =  Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma _— . .
High =  Activity concentration exceeds customer reporting value Unless otherwise noted, the analytical results reported
Spec = MDC exceeds customer technical specification are related only to the samples tested in the condition they
L = Low recovery are received by the laboratory.
H =  Highrecovery

Bolded text indicates reportable value.

Page 1 of 5

TBE-ROAO013

MDC - Minimum Detectable Concentration
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Report of Analysis

03/23/22 14:01

’gk‘ TELEDYNE

BROWN ENGINEERING, INC.

ATeledyne Technologies Company

1.95403
Brent Teske ANO003-3EREGBTESKE-22
Sample ID:  29; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix: Sediment/Silt (SS)
Station:  112-116 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  30.69
LIMS Number: 1.95403-5
Activity |Uncertainty » Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOPp# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 2.74E-02 | 3.08E-02 5.19E-02 pCi/g Dry | 30.4 } gdry |02/13/2213:40 | 03/18/22] 64800 Sec U } ’ No | ;
Sample ID:  36; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix: Sediment/Silt (8S)
Station: 140-144 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  41.21
LIMS Number: 195403-6
Activity | Uncertainty Run! Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # | Volume |  Units Date Date | Time | Units Flag Values
CS-137 2007 4.68E-02 3.65E-02 6.43E-02 pCi/g Dry | ) 24.6 gdry |02/13/2213:40 | 03/17/22] 62086 Sec U ‘ 1 No l ]
Sample ID:  43; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix: Sediment/Silt (SS)
Station:  168-172 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  40.14
LIMS Number: L95403-7
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Slgma MDC Units # Volume Units Date Date Time Units Flag Values
CS-137 2007 9.32E-02 3.46E-02 | 4.29B-02 pCi/g Dry 27.4 j gdry |02/13/2213:40 | 03/18/22} 64800 Sec + [ ] Yes ‘
Sample ID:  50; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix:  Sediment/Silt (SS)
Station:  196-200 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  34.07
LIMS Number: L95403-8
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 | 2007 1.19E-01 5.25E-02 6.65E-02 pCi/g Dry [ 45.9 gdry |02/13/2213:40 | 03/18/22] 64800 Sec + 1 l Yes { [

Flag Values

U = Compound/Analyte not detected (< MDC) or less than 3 sigma

+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only)

u* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma
High =  Activity concentration exceeds customer reporting value

Spec =  MDC exceeds customer technical specification

L = Low recovery

H = High recovery

Bolded text indicates reportable value.
Page 2 of 5

TBE-ROA013

No = Peak not identified in gamma spectrum

Yes = Peak identified in gamma spectrum

*+x*x Unless otherwise noted, the analytical results reported
are related only to the samples tested in the condition they

are received by the laboratory.

MDC - Minimum Detectable Concentration
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Report of Analysis AGR™ TELEDYNE
P . y BROWN ENGINEERING, INC.
03/23/22 14:01
) A Teledyne Technologies Company
1.95403
Brent Teske ANO03-3EREGBTESKE-22
Sample ID:  57; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix:  Sediment/Silt (SS)
Station:  224-228 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  27.7
LIMS Number: 1.95403-9
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Cone 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 4.68E-02 3.56E-02 6.08E-02 pCi/g Dry E 31.1 gdry | 02/13/2213:40 | 03/18/22] 64800 Sec U | } No ‘ l
Sample ID:  63; 5.2-1 Collect Start: 02/13/2022 13:34 Matrix: Sediment/Silt (SS)
S‘tat?on: 248-252 CM Collect Stop: 02/13/2022 13:40 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  34.86
LIMS Number: 195403-10
Activity | Uncertainty Run| Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 | 2007 3.53E-02 4.48E-02 7.55E-02 pCi/g Dry . 248 gdry |02/13/2213:40 | 03/17/22] 62078 | Sec | U | [No | |
Sample ID:  64; 5.1-1 Collect Start: 02/13/2022 12:52 Matrix: Sediment/Silt (8S)
Station: 0-4 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  36.13
LIMS Number: L95403-11
Activity |Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume Units Date Date Time | Units Flag Values
CS-137 2007 2.68E-02 3.92E-02 6.46E-02 pCi/g Dry 25.5 g dry \ 02/13/22 13:00 | 03/17/22; 62093 Sec 8] [ ! No i ‘
Sample ID:  72; 5.1-1 Collect Start: 02/13/2022 12:52 Matrix: Sediment/Silt (SS)
Station:  32-36 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  40.9
LIMS Number: 1.95403-12
Activity |Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume | Units Date Date Time | Units Flag Values
CS-137 2007 -1.16E-02 3.62E-02 ] 5.91E-02 pCi/g Dry 269 | gdry | 02/13/2213:00 | 03/17/22] 62081 Sec U ] ] No j l
Flag Values A .
8] = Compound/Analyte not detected (< MDC) or less than 3 sigma No =Peak not identified in gamma spectrum
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) Yes = Peak identified in gamma spectrum
U* =  Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma A . .
High =  Activity concentration exceeds customer reporting value Unless otherwise noted, the analytical results reported
Spec = MDC exceeds customer technical specification are related only to the samples tested in the condition they
L = Low recovery are received by the laboratory.
H =  Highrecovery

Bolded text indicates reportable value.

TBE-ROAO013

Page 3 of 5

MDC - Minimum Detectable Concentration
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Report of Analysis A TELEDYNE
03/23/22 14:01 EE?‘OJVVI\L‘E'N‘GINEERING, INC.
195403
Brent Teske ANO003-3EREGBTESKE-22
Sample ID:  80; 5.1-1 Collect Start: 02/13/2022 12:52 Matrix:  Sediment/Silt (SS)
Station:  64-68 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  29.79
LIMS Number: 195403-13
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 3.94E-02 3.16E-02 5.59E-02 pCi/g Dry 21.4 gdry |02/13/2213:00 | 03/17/22] 62106 Sec U ‘ { No ]
Sample ID: 88; 5.1-1 Collect Start: 02/13/2022 12:52 Matrix:  Sediment/Silt (SS)
Station:  96-100 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  35.63
LIMS Number: L95403-14
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # | Volume | Units Date Date | Time | Units Flag Values
CS-137 2007 1.83E-02 4.36E-02 7.35E-02 pCi/g Dry 41.7 | gdry i 02/13/22 13:00 | 03/18/22] 64800 Sec { U l ’ No } |
Sample ID:  96; 5.1-1 Collect Start: 02/13/2022 12:52 Matrix:  Sediment/Silt (SS)
Station:  128-132 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  35.73
LIMS Number: 195403-15
Activity | Uncertainty Run Aliquet | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 7.64E-02 4.74E-02 | 8.37E-02 pCi/g Dry 273 gdry |02/13/2213:00 | 03/17/22) 62114 Sec U | [ No [ j
Sample ID:  104; 5.1-1 Collect Start: 02/13/2022 12:52 Matrix: Sediment/Silt (SS)
Station:  160-164 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  33.69
LIMS Number: L195403-16
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOr# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 5.08E-02 3.81E-02 4.70E-02 pCi/g Dry | 30 gdry |02/13/2213:00 | 03/18/22] 64800 | Sec | U | [Yes| |
Flag Values . . .
U = Compound/Analyte not detected (< MDC) or less than 3 sigma No = Peak not identified in gamma spectrum

+

U*
High
Spec
L

H

[ I O |

Bolded text indicates reportable value.

TBE-ROAO013

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only)

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma
Activity concentration exceeds customer reporting value
MDC exceeds customer technical specification

Low recovery
High recovery

Page 4 of 5

Yes = Peak identified in gamima spectrum

**4k% UJnless otherwise noted, the analytical results reported
are related only to the samples tested in the condition they

are received by the laboratory.

MDC - Minimum Detectable Concentration
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Report of Analysis A TELEDYNE
03/23/22 14:01 E?‘OJWI\LEN(‘SINEER!NG, INC.
1.95403
Brent Teske ANO003-3EREGBTESKE-22
Sample ID:  112; 5.1~1 Collect Start: 02/13/2022 12:52 Matrix:  Sediment/Silt (SS)
S.tat}on: 192-196 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  34.13
LIMS Number: 195403-17
Activity |Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 6.14E-02 3.75E-02 | 6.51E-02 pCi/g Dry 44.1 | gdry |02/13/2213:00 | 03/18/22) 64800 Sec U [ l No [ [
Sample ID: 1205 5.1-1 Collect Start: 02/13/2022 12:52 Matrix:  Sediment/Silt (SS)
Station:  224-228 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  34.26
LIMS Number: L195403-18
Activity | Uncertainty Run| Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 1.48E-01 5.30E-02 6.01E-02 pCi/g Dry | 23.6 | gdry | 02/13/2213:00 | 03/17/22 62133 Sec + | | Yes ‘
Sample ID:  128; 5.1-1 Collect Start: 02/13/2022 12:52 Matrix: Sediment/Silt (SS)
Stat‘ion: 256-260 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture: 31.74
LIMS Number: L95403-19
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume |  Units Date Date Time | Units Flag Values
CS-137 2007 8.09E-02 5.28E-02 5.56E-02 pCi/lgDry | 49.1 gdry | 02/13/2213:00 | 03/21/22] 63387 Sec + ‘ l Yes ! [
Sample ID:  137; 5.1-1 Collect Start: 02/13/2022 13:00 Matrix: Sediment/Silt (SS)
Station:  292-296 CM Collect Stop: 02/13/2022 13:00 Volume:
Description: Receive Date: 03/10/2022 % Moisture:  33.22
LIMS Number: L195403-20
Activity | Uncertainty Run Aliquot | Aliquot Reference Count Count | Count
Radionuclide SOP# Conc 2 Sigma MDC Units # Volume Units Date Date Time Units Flag Values
CS-137 2007 1.73E-01 5.35E-02 6.11E-02 pCi/g Dry 53.6 | gdry |02/13/2213:00 | 03/21/22] 63423 Sec + \ } Yes t }
Flag Values
) = Compound/Analyte not detected (< MDC) or less than 3 sigma No = Peak not identified in gamma spectrum
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only)
U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma
High =  Activity concentration exceeds customer reporting value
Spec =  MDC exceeds customer technical specification
L =  Low recovery
H = High recovery

Bolded text indicates reportable value.
Page 5 of 5

TBE-ROA013

Yes = Peak identified in gamma spectrum

**x% {Jnless otherwise noted, the analytical results reported
are related only to the samples tested in the condition they

are received by the laboratory.

MDC - Minimum Detectable Concentration
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QC Summary Report for 195403
AN003-3EREGBTESKE-22
03/23/2022 14:01

. TELEDYNE

BROWN ENGINEERING
Everywhereyoulook™

GAMMA
Duplicate Summary
TBE Sample ID Radionuclide Matrix Count Date/Time Original Result DUP Result Units RPD Range Qualifier P/F
WG38781-1 K-40 VA 03/10/2022 12:48 6.561E+00 5.754E+00 pCi/g Wet 13.1 <50 + P
L95387-1
WG38795-1 K-40 AN 03/11/2022 11:21 3.007E+03 3.013E+03 pCikg Wet 0.2 <50 + P
1.95392-1
GAMMA
Associated Samples for WG38781

Sample # Client ID

1.95403-1 1;5.2-1

1.95403-2 8;5.2-1

1.95403-3 15;5.2-1

1.95403-4 22;5.2-1

1.95403-5 29; 5.2-1

1.95403-6 36; 5.2-1

195403-7 43;5.2-1

1.95403-8 50; 5.2-1

1.95403-9 57;5.2-1

195403-10 63; 5.2-1

+ Positive Result

&) Compound/analyte was analyzed, peak not identified and/or not detected above MDC

* < 5 times the MDC are not evaluated

*k Nuclide not detected

¥+  Spiking level <5 times activity

P Pass

F Fail

NE  Notevaluated Page 1
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QC Summary Report for 195403
AN003-3EREGBTESKE-22
03/23/2022 14:01

GAMMA
Associated Samples for WG38795

Sample # Client ID
1.95403-11 64;5.1-1
1.95403-12 72;5.1-1
1.95403-13 80; 5.1-1
1.95403-14 88;5.1-1
1.95403-15 96; 5.1-1
L95403-16 104; 5.1-1
1.95403-17 112;5.1-1
1.95403-18 120; 5.1-1
1.95403-19 128;5.1-1
1.95403-20 137;5.1-1
"

Positive Result

9) Compound/analyte was analyzed, peak not identified and/or not detected above MDC
< 5 times the MDC are not evaluated

*

*% Nuclide not detected

*x%  Spiking level < § times activity
P Pass

F Fail

NE  Notevaluated

GAMMA

TELEDYNE
BROWN ENGINEERING
Everywhereyoulook

Page 2
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P TELEDYNE

ROVYN ENGINEERING
& Trfedyne Technaloy

iy Company

E - Environmental: E

Analysis Request
Chain of Custody

Page 1 of 1

Client name: Anchor QEA

Client address: 1201 3rd Ave, Suite 2600

Seattie, WA 98101

P - 10CFR61, 10CFRS0, Other high level, Lims# L Fhi T
Turn-around-time . 14 days Phone Number 608-616-9450
Purchase order: (for lab use) Cell number:
email; bteske@Anchorgea.com
_ Contact: Brent Teske
T.1. Number Client Sample ID Description Station Collection Date/Time Volume Units | Matrixor Analysis Request
(for lab use) Start Stop type
232022 13341 2032022 13401 88 GELI Sample Prep
2/15/2022 - 13341 2113/2022 13.401 $8 GELI, Sample Prep
15,821 2/13/2022  13:34] 20153/2022 134 SS GELI, Sample Prep
Ezz; 5.2.1 | 2132022 13:34 ss GELI, Sample Prep
29 5.2-1 23tz ‘53:34 SS GELI, Sample Prep
36: 5.2-1 140-144 om 201802022 1334 $S GELl, Sample Prep
143, 5.2-1 Les-172cm % 2N32028 1334 v: 88 GELI, Sample Prep
5(}; §.2-1 _ 196-200¢m | ’ 2013/2022 1834 213/2022 124 3S GEL!, Sample Prep
57,521 , 224228 cm - szﬁi&féézz “““ 1334 2132022 134 - ss GELI, Sample Prep
248-252 om 213/2022 13340 2igiozz 134 S8 GEL|, Sample Prep
M; 501 10-4 cm 232022 2820 2N82022 ’%3:#3@ 8s GEL!, Sample Prep
?2' 5.1-1 132-36 cm 2013/2022 1282] 232022 13000 Ss GELI, Sample Prep
aa- 5.1-1 64%~68 em : | 213022 12:52] 2/13/2022 13.004 $S GEL!, Sample Prep
88; 511 20132022 1250 21132022 33:&8 Ss GEL}, Sample Prep
98' 5.1+1 128182 om 21132008 1282 21312022 130 ) GELI, Sample Prep
%“ 514 2132022 '§:52 2ngizoze S8 GELI, Sample Prep
'212; 5141 7 232020 128 21312022 58 GELI, Sample Prep
120; 541 2raoas 42520 2132022 SS GEL!, Sample Prep
128; 511 v » 21dg002 )\ 2l13/002 S8 GELI, Sample Prep
zeti  eoraceom 2132002 13.00) 2/13/2028 13:00] S8 GELL Sample Prep

Special Instructions:

Relinquished by:

Relinquished by:

Date:

Relinquished by:

Date:

Received by, .

Received by:

Date:

Received by:

Date:

T eledyn"é»Conﬁdi‘é'htia| ; Commercially Sensitive Business Data

195403

15 of 332




TELEDVNE

BROWN ENGINEERING, INC.
ATelsdyne Teshnologies Company

2508 Quality Lane

Knoxville, TN 37931-3133
865-690-6819

General Information

@UO%@#:’ Q6865 o Project Manager: Karli Arterburn

Quote Date: 02/10/2022 Email; Karli. Arterburn@Teledyne.com
Description: 120 Soil Core samples for Cs-137 dating. Phone: (865)934-0371

Client: Anchor QEA Eax:

Address: 1201 3rd Ave, Suite 2600

Seattle, WA 98101 ghup samp'@% to:
| Teiedyne Brown Engineering
2508 Quaiily Lane

Contact: Brent Teske Krioxville, TN 37931
Phone #: (608)616-9450 Ext, Attention: Sample Receiving
Fax #: ‘

Email: bieske@Anchorgea.com

Project Reaulrements

i

Data Deliverable: Level 4 - Full 3Sigma { Estimated Start Date:
Elactronic Deliverable:  EQuis, AQ_EZEDD EDI Anchor QEA CGuote Expiration: 12/31/2022
Regulatory Agency: : Terms: Net 30

Commenis!  Standard turn around time may be exiended uependlr g on how many sample are sent to be analyzed due the
additional step of drying and grinding.

S i Price per Sampie

Matrix Product Code 30 Day TAT

Sedimeni/Silt Gamma '$126.00
Cs-137 0.1 pCifg (extended count)

Sediment/Silt ~taae2t- 5S4 BE
Ph 210 0.1 ‘nf‘i/si

Sediment/Silt Sample Prep $25.00

Drying, grinding, and sieving samples.

Special Considerations
Unless otherwise instructed, batch Laboratory QC will be used and is included in
pricing.

Disclaimer

Receipt of samples from the above referenced project shall constituie acceptance of TBE payments terms of
and acceptance of the Laboratory Terms and Conditions.

Batch QC is included in pricing.
Client specific QC will be billed at the above rate.

Page: 1 of 2
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Teledyne Brown Engineering
03/23/22 14:0 \ v \ \

/23/ 9 Sample Receipt Verification/Variance Report
SR #: SR73957

Client: Anchor QEA, LLC Project #: AN003-3EREGBTESKE-22 LIMS #L95403

Initiated By: KNOXLAB
Init Date: 03/10/22 Receive Date: 03/10/22

Notification of Variance
Person Notified: Contacted By:
Notify Date:
Notify Method:
Notify Comment:

Client Response

Person Responding:

Response Date:
Response Method:

Response Comment:

Criteria Yes No NA Comment

1 Shipping container custody seals present NA
and intact.

2 Sample container custody seals present NA
and intact.

3 Sample containers received in good Y
condition.

4 Chain of custody received with samples. Y

5 All samples listed on chain of custody Y
received.

6 Sample container labels present and Y
legible.

7 Information on container labels Y
correspond with chain of custody.

8 Sample(s) properly preserved. Y

9 Sample(s) appropriate container(s). Y

10 Other. (Describe) NA

For Hazardous Materials Only:

11 Paperwork shows TBE and shippers name, NA
address and phone number.

12 Paperwork shows sample quantity NA
information.

L95403 17 of 332
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03/23/22 09:37 Teledyne Brown Engineering Page: lof3
Internal Chain of Custody

AEREEKRRRKERERR TRk R T hh T hhhkhhkhhhhhhhhhhhhhhhhhhhhhhkkhhhhhhhhhhhkhhhhhdhdhhhihk

Sample # L95403-1 Containernum 1
Prod Analyst
GELT DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
EHIIRIIRERRKIIRRER IRk Ihhhkhkhhhhhhhhhdhhhhhhhhhhhdhhhhhhhhhhhhhhhhhhhhdhhhdhhdk®
Sample # L.95403-2 Containernum 1
Prod Analyst
GELT DH

SAMPLE PREP

Relinguish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
HEKKTKRKRERRRRKR IR KRR IR NIk hhhhkhdkhhhhdhhhhhhhhhhhkkhhhhkhhhhhkdhhhhhkhkhhhhhhhkkhik
Sample # L95403-3 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
KA EKRIREAKTREERRRRRRE AR AN Rk hkhkhhhhhhhhhhhhnhhkhhkkkhhhhkhhhhhhhhhkhdhhhdkhhhhhdhk
Sample # LS55403-4 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinguish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
P R R R R R R R R X R AR R E I X X RIS E R R AR RIS RS RS R LSRR LR E R R R R R LR R R R Rk
Sample # L95403-5 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinguish Date Relinquish By Received By
03/10/2022 00:00 095999 Sample Custodian
EEAERRRRREARRKRRRRNRRR R A AT AT Rk kdkhhhhhhhhhhhhhhhkkhhkhhkhhhhhhhhdhhhhhkhhkhhhdti
Sample # L95403-6 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
P R 2 R R R R R EF X ZXEE ISR SEE S SR RS SSEE RS S R R S R R R R RS EEEESES]
Sample # L95403-7 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinguish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian

X Y XX R 2 2R X2 X X Y R I R R R RS TR SRS RS RS S S SRR R RS AR R R R EEE LR R E R
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03/23/22 09:37 Teledyne Brown Engineering Page: 20£f3
Internal Chain of Custody

ek hhhkkhhhkhhhhhhhdhhkhhhhhhhhkhhhkhkhhkhhhhhhkhhhhhhhhhhhhhhhhhhhkhhhhhrhhhhhhhid

Sample # L95403-8 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinguish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
hhkdkhhkhhhhdhhhhhhhhhhhhhhdhhhhkhkhkhkhhhkhhhhhhhhkhhhhhhkhhhhkhhhhhhhkhhhkhkhkhdhkin
Sample # L95403-9 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
hhhkhdhhdhhhhhhhhhhhhhhhhkdhhkhhhkhhdhhhhhdhhhhhhhhhkhikhhhhhhhhhhhhhhkdhhkhhhkhhhhhkhhhkhhk
Sample # L95403-10 Containernum 1
Prod Analyst
GELT DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
Khkdkhhkhhhhhhhhhkhhhhhhhhhhkhhhhhhhhkkhhhhhkdhhhhhhhhhhhkkhhhhhhhhhhhhhhhhhddhiidk
Sample # L95403-11 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
IR R R Y R R SRS R R SRR SRR TR SRS X R EEEE L EEEEEEREEEEESEEEESEELELEE LRSS
Sample # L95403-12 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinguish By Received By
03/10/2022 00:00 099999 Sample Custodian
I R R R R R E R R R R R RS R RS EERE SRR RS SRS R RS AR IR LR RS R AR EEEREEREEEEE RS RS E LSS
Sample # L95403-13 Containernum 1
Prod Analyst
GELT DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
IR AT XX EX S SRR RIS SRS RS SRS E S SRS SRR RS R AR R R R R R R EE AR EEEEEEELERELESEEESS]
Sample # L95403-14 Containernum 1
Prod Analyst
GELT DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian

X E S XXX SRS XSRS EE SRR RS A R RS SR SRS R R AR SRR R LSRR EEEEE LR LSS
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03/23/22 09:37 Teledyne Brown Engineering Page: 30f3
Internal Chain of Custody

EhhdhhhkhhhhkhkkhrhhhhkRhkhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhkhhhhhhhhrhhhhhhhhrhhhhhhkhd

Sample # L95403-15 Containernum 1
Prod Analyst
GELT DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
Khhhhhhkhhhhkhkhkhhhkhhhhkhhhhhhdhhhhkhhkhhhhhhhhdkhhhhhhhhkhhhhhhhhhhhhhhhhhhhhkhhhkkhdk
Sample # L95403-16 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
[ EEEEEEEEETS AR LSRR LSS EE LR R R EEEE L EREEERE SRR EEEEEREREELESESEERLTEREREEREESEEEESS]
Sample # L95403-17 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
Ahkkbhdkhkhhkhhhhhhhhhhhhkhhhhhhdkhdhhkhhhhkhhhhhhbhhhhhdhhhhhhhhkhhhhhhhhkhtihhhhkrhkhkik
Sample # L.95403-18 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
R X X S R R R R TR RS R R R R SRR R E R R SRR EE AR EE R EREEEREEEREEEREEEEEEEESEESSEREESS]
Sample # L95403-19 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
I EZE RS ESEES SRS EEEEE SRR R R SRR RS RESEREEREREEEEREEEEEEEEEREEEEREEEEESEEEEEESE]
Sample # L.95403-20 Containernum 1
Prod Analyst
GELI DH

SAMPLE PREP

Relinquish Date Relinquish By Received By
03/10/2022 00:00 099999 Sample Custodian
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03/23/22 Teledyne Brown Engineering Page 1 of 4

Internal Chain of Custody
Supplemental Sheet

1.95403
kb hhhkhdhhhdhdhhhhhhhhhhhhhhhhthhhhhhhhhhihkhkhhhhdhhhhhkkhhhhhhhhhhhhhhhhhihidhii®
1.95403-1 ss 1; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliguot GELI DH 03/16/22
Aliguot SAMPLE PREP
Count Room GELI SMC 03/17/22
Khhhhhhhhhhhdhhhhhkhhhhhhhhhhhhkhhhhhhhhhihhhhdhhhhhhhhhhhhhhhhdhkhhhhhhhhhhhhhhhi®k
1.95403-2 ss 8; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/18/22
khkhkhhkhkhkhhhhkhhhhhhhhhhhhhdhhhhhdhhhhhhhhhhhhhkhhhhrhkhhhhhhhhhhhhkhhhdhbhhhkhrikhhhik
L95403-3 ss 15; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/18/22
RS AT AR EEEE R AR AR EE AR R LR R R R AR R R X R R AR EREREEEEE R R EEEY R RS T
L.95403-4 Ss 22; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
%Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/17/22
LR SRS R ER R SRR EESEEEEEEEEEEE RS EREEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEERESEEEEEEEEREREEEZX,]
L.95403-5 ss 29; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/18/22
R R EEEEEEEEEE RS EEEEEEEEEEERREEEEEE RS EREEEEEEEEEREEEEREEEEREEEEEEEEEEEEEEESESERESEXS
L95403-6 sSs 36; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/17/22

L95403 22 of 332



03/23/22 Teledyne Brown Engineering
Internal Chain of Custody
Supplemental Sheet

Page 2 of 4

195403
hhkhkhkkhhhhrkdhhhkkhhdhhhhhhhhhkhhhhkkhhhhhhhhhhhhhkhdhkhkhhhhhhdhhhhhkhrhhhhhhkhhkdrhrhdk
1L95403-7 ss 43; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aligquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/18/22
hhkhkhhkdhhhhhhhhhhhhdhhixhhhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhnhhhhhhhkhkhhhhkhkhhkkkkkk
L95403-8 ss 50; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI sMC 03/18/22
hhkhkhkkhhhhhhdhkhdhhdhhhhdhhhhbhhhhhkhhhhkhhhhhhhdhhhhkhdhkhhkkhhkhhkhhhhhkkhkhhhhkkhhihhkih®
L95403-9 ss 57; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI sMmcC 03/18/22
LE AR AR SRR SRR R R E RS E R RS SRR AR AR EREEE R RS EREEE R AR EERRRREREEREREREELEREEEEEEEE]
1,95403-10 ss 63; 5.2-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
%$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliguot SAMPLE PREP
Count Room GELI sMC 03/17/22
IR AR SRR EEEEEEEREEEEEESEREAREEEEEEEREEEEREREREREREREREEELEREREREEREREEESESEEEEELEESEES]
L95403-11 ss 64; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI sMC 03/17/22
(R xS AR SRS EEEEEEEEEEERREEEEEEEEEEEREEEEERERELELEEEEEEELSERELEEELEEEEEEELELELERES LSS LS ]
L95403-12 ss 72; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI sMmc 03/17/22
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03/23/22 Teledyne Brown Engineering Page 3 of 4

Internal Chain of Custody
Supplemental Sheet

L.95403
hkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhkhhhhkhkhhkhhhhhkhhhkhhdhhhhhhhhhhdhhhkhkhdhhhhhdk
1.95403-13 ss 80; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/17/22
Thhkkhkhhhkhhhkhhhhhhkhhhhhhhhhhhhhhhhhkhhkhhhhkhhhhxhhkhhhhhhhhhhhhhhhhhhhhhkhhdhhhkk
L95403-14 ss 88; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/18/22
KERAKIARKIhhkhdhhhhhhhhhhhhhhhhhhhhkhkhhhhhkhhhhhrkrhhkhhhhhhhhkhhhhkhhhhhrhhhhdkhhhkkhkik
1.95403-15 ss 96; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliguot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/17/22
Fhhhhkhhkdkhhhhhhhkhhhhhhhhhhhhhhhhhhhhhrhhhhhhhhkhkhhhhhhhhhhhhhhhkdhhhhdhhhhhhhhhhhid
L95403-16 ss 104; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/18/22
IR R R R R X R SRR XXX E R R SRR RS R SRR RS S LSRR R R ELEREEREEEEEELEEEREEEE RS
1.95403-17 ss 112; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/18/22
PR X X Y R R R R R S RS R SRR RS R RS AR SRR LSS E A RS R R R R E R EREEEEEEEE S
L.95403-18 ss 120; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/17/22
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03/23/22 v Teledyne Brown Engineering Page 4 of 4

Internal Chain of Custody
Supplemental Sheet

L.95403
Ahhkhhhhhhhhhhhhhidddhhhhrhhhhhhhhhhhhhhhhkhhhikhhdhhhhhhhhhdhhhhhhdhhhhkdhhkkhkhdhdkhhhhkr
1,.95403-19 ss 128; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELT DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELI SMC 03/21/22
khkhhhhhhdhhhhhhdhdhhhhhhhhhkdhhhhhhhhhhhhdhhhhhhkhhhkhkhkhhhhhhhhhhhhikhhhihhhhkkhkkhihs®
L.95403-20 ss 137; 5.1-1
Process step Prod Analyst Date
Login KARTERBURN 03/10/22
$Moisture DH 03/10/22
Aliquot GELI DH 03/16/22
Aliquot SAMPLE PREP
Count Room GELT SMC 03/21/22
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 7-MAR-2022 09:20:18.81

TBEOLl 33-TP20784A HpGe ***x%%% Aquisition Date/Time: 4-MAR-2022 12:08:17.00

LIMS No., Customer Name, Client ID: BKG

Sample ID : 01BG030422MT

Sample Type : PCI

Quantity : 1.00000E+00 TOTAL

Start Channel : 80 Energy Tol : 2.00000
End Channel : 4090 Pk Srch Sens: 5.00000

MDA Multiple 1.30890ELibrary Used: L

IBD

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM
1 1 63.13 415 3905 1.04
2 2 72.70 722 3223 0.95
32 74.95 1455 3213 0.94
4 1 84.62 1018 3868 1.28
5 1 87.37 324 2763 1.20
6 1 92.63 1891 3426 1.16
71 139.75 325 2702 1.00
8 1 143.61 430 3003 1.36
9 1 185.76 1485 3390 1.01
10 1 198.23 404 2434 1.05
11 1 238.72 696 2898 1.13
12 1 295.20 323 2212 1.22
13 1 352.17 748 2455 1.62
14 1 511.16 5839 2717 2.72
15 1 569.91 211 1175 1.6l
l6 1 583 .42 348 1227 1.42
17 1 609.49 657 1206 1.75
18 1 803.17 210 635 1.82
19 1 847.08 640 1123 2.31
20 1 911.71 212 589 1.84
21 1 969.33 91 467 1.88
22 1 1001.51 188 508 2.59
23 1 1120.56 165 486 2.13
24 1 1238.84 160 345 2.21
25 1 1461.58 853 360 2.54
26 1 1764.95 183 279 2.26

Channel

126.

145

477

1138

1936

2238

70

.82
150.
169.
175.
185.
279.
287.
371.
396.
.36

590.

703.
1021.
.81
1165.
1217.
1604.
1692.
1821.
.67
2000.

30
62
11
62
71
41
59
50

15
93
45

79
87
75
46
56

96

.80
2475.
2920.
3526.

13
19
47

Smple Date:

Geometry
BKGFILE

Real Time
Live time

Left Pw
124 7
136 18
136 18
166 8
174 6
182 8
277 7
284 8
367 9
393 7
473 9
587 9
698 13

1014 18

1134 10

1161 11

1213 10

1600 10

1683 17

1816 11

1933 9

1996 11

2233 12

2470 11

2913 16

3519 17

OWJJOPOVONOWROUNWREWEREOGORRFO®R WK

4-MAR-2022
01FT082219

NOBKG

2 12:00:21.
2 12:00:00.

Cts/Sec

.92E-03
.34E-03
.73E-03
J71E-03
.50E-03
.75E-03
.50E-03
.9%E-03
.88E-03
.87E-03
.22E-03
.50E-03
.46E-03
.70E-02
.75E-04
.61E-03
.04E-03
.71E-04
.96E-03
.79E-04
.23E-04
.69E-04
.63E-04
.39E-04
.95E-03
.47E-04
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SErr

25.
13.

11.
26.

27.
22.

20.
14.
26.
14.

31.
20.
10.
23.
12.
23.
44 .
24 .
28.
24.

bdb—‘l»—‘Ohbww\l\}\]N[\JLﬂI\)OOr«bOOLﬂCT\HCD[\)OOOON

22.

00

41
00

W

NNNRFRNUTFEFONRBE I WP WNEWOoOE RN

Fit

.09E+00
L42E+00

.47E+00
L23E+00
.00E-01
.80E+00
.91E-01
.30E-01
.48E+00
.40E+00
.69E+00
.66E+00
.65E+00
.53E-01
.58E-01
.81E-01
.08E+00
.65E+00
.40E-01
.61E+00
.49E-01
.45E4+00
.24E+00
.07E+00
.01E+00




Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:

7-MAR-2022 09:20:27.96

TBEOZ2 51-TP42214B HpGe *****%* Aquisition Date/Time: 4-MAR-2022 12:08:17.80

LIMS No., Customer Name, Client ID: BKG

Sample ID : 02BG030422MT

Sample Type : PCI

Quantity .~ : 1.00000E+00 TOTAL

Start Channel .: 80 Energy Tol : 2.00000
End Channel- : 4090 Pk Srch Sens: 5.00000

MDA Multiple 1.30890ELibrary Used: L

IBD

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM
1 3 63.39 658 3038 0.96
2 3 66.35 478 3064 1.06
3 2 72.91 1228 3413 0.98
4 2 74.96 2423 2773 0.88
5 2 .77.05 365 2156 0.70
6 0 84.72 1248 3807 1.31
70 87.14 400 3166 0.85
8 0 292 .65 1789 4082 1.09S
9 0 139.99 341 4092 1.16
10 0 143.91 278 3628 0.87
11 0 185.90 1384 3956 1.05
12 0 238.64 740 2649 0.93
13 0 241 .42 172 2614 1.57
14 0 295.32 459 2381 1.18
15 0 338.08 137 1857 0.87
16 0 351.98 1012 2014 1.24
17 0 511.01 5511 2426 2.55
18 0 583 .44 331 923 1.11
19 0 609.38 790 1182 1.40
20 0 802.76 238 533 2.20
21 0 846.77 508 823 1.67
22 0 911.27 243 662 1.89
23 0 1001.15 99 422 1.23
24 0 1120.55 222 415 1.50
25 0 1460.60 979 340 2.25
26 0 1764.71 276 197 2.10

Channel

111.
.47
130.
.80
139.
154.
159.
170.
265.
273.
358.
464.
469.
.20
.24

692.
1012.
1158.
1210.
1599.
1687.
1817.
1998,
2239.
.55
3535,

117

134

578
664

2923

51

66

00
43
30
39
63
54
03
15
73

22
24
00
21
40
98
80
71
04

80

Smple Date:

Geometry
BKGFILE

Real Time
Live time

Left Pw
-108 13
108 13
126 16
126 16
126 16
151 7
158 6
167 8
262 8
271 7
354 9
461 7
468 7
574 9
661 8
688 10
1004 20
1153 9
1205 11
1595 10
1681 14
1812 13
1994 10
2233 11
2913 19
3529 16

MR R A R DR WR RN IWOAR PO RPN W

4-MAR-2022
02FT082119

NOBKG

2 12:00:27.
2 12:00:00.

Cts/Sec

.05E-03
.21E-03
.69E-03
L12E-02
.69E-03
.78E-03
.85E-03
.28E-03
.58E-03
.29E-03
.41E-03
.43E-03
.97E-04
.13E-03
.35E-04
.69E-03
.55E-02
.53E-03
.66E-03
.10E-03
.35E-03
.13E-03
.57E-04
.03E-03
.53E-03
.28E-03

Q.

13.
18.

18.
22.

32,
6.

12.
49,
19.
55.

17.

19.
12.
22.
40.
19.

13.

SErr

OUVRFRNODONNUAMAORE-JOUROPSWNOIWYEREWYWY

00:00:00.0

07
00

Fit

1.86E+00

3.87E+00
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 7~MAR—2022;O9§20:47.6O
TBEO6 33-TP10S933A HpGe ****%** Aquisition Date/Time: 4-MAR-2022 12:08:18.51

LIMS No., Customer Name, Client ID: BKG

Sample ID : 06BG030422MT Smple Date: 4-MAR-2022 00:00:00.0

Sample Type : PCI _ Geometry : 06FT012721 -
Quantity - : 1.00000E+00 TOTAL BKGFILE . NOBKG - ;¢
Start Channel : 80 Energy Tol : 2.00000 Real Time : 2 12:00:35.23
End Channel . : 4090 Pk Srch Sens: 5.00000 Live time : 2 12:00:00:.00
MDA Multiple : 1.30890ELibrary Used: LIBD :

Peak Evaluation - Identified and Unidentified

Pk It Energy Area  Bkgnd FWHM Channel Left Pw Cts/Sec

$Exrr Fit
1 0 75.01 742 3487 0.94 150.49 148 6 3.44E-03 13.1
2 0 -84 .60 629 3875 1.11 169.64 166 8 2.91E-03 17.6
3 0 92 .64 708 3734 1.10 185.69 182 8 3.28E-03 15.4
4 0 140.03 319 3416 0.94 280.30 277 .8 1.48E-03 32.2
5 0 185.73 1003 3681 1.14 371.52 368 9 4.64E-03 11.3
6 0 198.35 359 3248 1.43 396.72 393 8 1.66E-03 28.0
7 0 238.64 795 2857 1.16 477.14 473 8 3.68E-03 12.2
8 0 295.36 363 2507 1.12 590.37 587 9 1.68E-03 25.4
9 0 352.12 660 2282 1.12 703.67 699 10 3.06E-03 14.1
10 0] 511.00 5491 2729 2.52 1020.80 1013 17 2.54E-02 2.6
11 0 569.88 237 1277 1.26 1138.33 1134 10 1.10E-03 28.9
12 0 583.40 453 1178 1.21 1165.31 1161 10 2.10E-03 14.9
13 0 609.48 607 1354 1.48 1217.38 1213 10 2.81E-03 12.1
14 0 727.50 108 515 1.49 1452.92 1450 6 5.00E-04 34.6
15 0 803.18 206 757 1.76 1603.96 1600 10 9.55E-04 25.9
16 0 847 .01 236 940 1.97 1691.43 1686 11 1.09E-03 26.0
17 0 911.29 479 646 1.83 1819.72 1814 12 2.22E-03 11.6
18 0 969.52 126 648 1.16 1935.93 1930 10 5.82E-04 39.0
19 0 1120.47 261 555 1.16 2237.17 2233 11 1.21E-03 18.5
20 0 1238.80 S0 395 0.84 2473.29 2469 9 4.,15E-04 41.5
21 0 1461.07 1626 449 1.88 2916.79 2909 17 7.53E-03 3.9
22 0 1764.87 295 263 2.01 3522.92 3517 13 1.37E-03 12.7
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:

7-MAR-2022 09:21:11.85

TBEO7 31-TP10768B HpGe ******* Aquisition Date/Time: 4-MAR-2022 12:08:19.02

Sample ID
Sample Type
Quantity

Start Channel
End Channel
MDA Multiple
Peak Evaluation

Pk It Energy

1 3 63.42
2 3 66.33
3 3 72.80
4 3 74.99
5 3 77.17
6 3 84.78
7 3 87.34
8 1  92.67
9 1 139.75
10 1  143.62
11 1  185.74
12 1  198.33
13 1 238.49
14 1  295.12
15 1 338.75
16 1  351.73
17 1 510.78
18 1 569.60
19 1 582.98
20 1 609.23
21 1 802.54
22 1  846.38
23 1 910.84
24 1  968.99
25 1 1120.01
26 1 1460.25
27 1 1727.69
28 1

1763.58

07BG030422MT

PCT

1.00000E+00 TOTAL

80 Energy Tol : 2.00000
4090 Pk Srch Sens: 5.00000

1.30890ELibrary Used: LIBD
- Identified and Unidentified

Area Bkgnd FWHM Channel

482 3069 1.22 126.63
574 3670 1.31 132.45
1584 4219 1.38 145.41
3129 3945 1.31 149.79
455 2809 1.07 154.15
1794 4024 1.57 169.37
530 3003 1.15 174.49
1647 3871 1.30 185.15
329 3405 1.31 279.34
268 3466 1.41 287.09
1207 4104 1.56 371.35
479 3212 1.47 396.54
1156 3370 1.27 476.89
437 2428 0.89 590.18
487 2283 2.14 677.47
935 2937 1.59 703.43
7517 3512 2.98 1021.59
201 1457 1.81 1139.25
749 1371 2.31 1166.03
994 2116 1.84 1218.52
398 1559 2.94 1605.18
581 1449 2.08 1692.87
409 889 2.05 1821.79
273 699 1.99 1938.08
263 613 2.15 2240.11
2023 627 2.44 2920.48
112 531 6.96 3455.19
426 460 3.11 3526.94

Smple Date:

Geometry
BKGFILE

Real Time
Live time

Left Pw
123 14
123 14
141 18
141 18
141 18
162 16
162 16
181 9
276 8
284 8
367 10
393 8
473 9
586 8
673 9
698 12

1012 22

1134 10

1160 11

1213 13

1595 20

1685 16

1816 12

1933 11

2235 11

2909 22

3445 27

3515 24

L UTOR FRNRERARWOWSRNDNUINUIRERE NN N E NN

4 -MAR-2022
07FT082119

NOBKG

2 12:00:23

2 12:00:00.

Cts/Sec

.23E-03
.66E-03
.34E-03
.45E-02
.11E-03
.30E-03
.45E-03
.63E-03
.53E-03
.24E-03
.59E-03
.22E-03
.35E-03
.03E-03
.25E-03
.33E-03
.48E-02
.33E-04
.47E-03
.60E-03
.84E-03
.69E~-03
.89E-03
.27E-03
.22E-03
.36E-03
.19E-04
.O97E-03

SErxr
19.
18.

20.
18.

21.
38.
10.
21.

20.
18.
12.

36.
10.
10.
24 .
15.
15.
19.
19.

57.
14.

wCO\O[\JOO»b[\)\O)—‘MObJOF—‘}—‘UTOUJUTI—J(\JLUOO)bOUWO‘\\]

00

.56

00

Ui -

ul

}—“l—-‘(XJ\'JU'!O‘\m\]\]!'—‘bbl\)UTUTl—'[\)\][\)U)}—J[\)»‘

Fit
.49E+00

.84E-01

.80E-01

.86E+00
.11E-01
L29E-01
.41E-01
.29E-01
.50E+00
.01E+00
.58E4+00
.71E-01
.96E+00
.73E-01
.83E+00
.69E-01
.44E-01
.73E-01
.34E-01
.26E-01
.10E-01
.75E-01
.77E+00
.26E+00
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Analyst:

VAX/VMS TeledYne Brown Eng. Laboratory Gamma Report:
TBEO8 31-TP20610B HpGe #**#*%%*%x Aquisition Date/Time: 4-MAR-2022 12:08:18.05

7-MAR-2022 09:21:29.94

LIMS No., Customer Name, Client ID: BKG

Sample ID
Sample Type
Quantity

Start Channel :

End Channel

MDA Multiple
Peak Evaluation -

Pk It

Energy

11 67.04
2 1 175,63
3 1 85.35
4 1 93.30
5 1 186.46
6 1 199.36
7 1 239.27
8 1 242 .86
g 1 296.01
10 1 338.90
11 1 352.64
12 1 511.45
13 1 583.64
14 1 609.79
15 1 846.97
16 1 911.34
17 1 969.21
18 1 1120.50
189 1 1237.89
20 1 1377.76
21 1 1460.96
22 1 1764.53

Area

394
1335
1032

971

914

291
1199

339

402

201
1082
5343

501

749

353

492

198

205

170

84
1492
338

08BG030422MT

1.00000E+00 TOTAL
Energy Tol
Pk Srch Sens:
1.30890ELibrary Used: LIBD
Identified and Unidentified

Bkgnd

3094
4718
3996
4116
3785
3110
2908
2714
2760
1980
2838
2541
1354
1392
1029
820
650
476
459
238
435
237

FWHM

.09
.82
.41
.21
.19
.36
.21
.35
.75
.30
.21
.85
.63
.64
.78
.91
.48
.73
.47
.64
.99
.98

NFREHEFNMRRFRRRONMERRRRERBEREOR

2.00000
5.00000

Channel

140.
157.
.76
192.
378.
L13
.72
490.
596.
682.
709.
.40
1170.
.41
1695.
.34
1938.
2240.
.81
.32
.97
3522.

176

404
483

1026

1222

1823

2473

2752
2917

22
37

62
42

89
87
39
79
29
08

64
00

24

Smple Date:
Geometry

BKGFILE

Real Time
Live time

Left

138
154
173
188
375
401
480
487
592
679
704
1018
1165
1217
1689
1817
1932
2235
2468
2749
2910
3515

g
g

T = = = i el R
AN ONOR P D RFPREFJWOWOOWOWOWwWWOow-JIN

4-MAR-2022
08FT082019

:  NOBKG :
2 12:01:26.
2 12:00:00.

HOWJWOWWOUNKWNDNOUWOREREURFE RSOGO

Cts/Sec

.83E-03
.18E-03
.78E-03
.49E-03
.23E-03
.35E-03
.55E-03
.57E-03
.86E-03
.32E-04
.01E-03
.47E-02
.32E-03
L4T7E-03
.63E-03
.28E-03
.18E-04
.50E-04
.87E-04
.91E-04
.91E-03
.57E-03
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$Err

22.

11.
12.
12.
33.

27.
25.
38.
10.

14.
10.
20.
13.
25.
21.
26.
34.

e
OR ~JURFRONFWWOUWONUIOOWWoOWOWwW

12.

00

92
00

M dO R RERRERORPOONOWRNWOWOARUGNDNRE

Fit

.60E+00
.85E+00
.53E+0Q0
.06E-01
.12E-01
.84E-01
.13E-01
.71E+00
.46E-01
.19E-0L
.54E+00
.10E+00
.17E-01
.03E-01
.7T7E+00
.14E-0L
.91E+00
.21E+00
.48E+00
.54E-01
.37E-01
.B53E+00




Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBE1l 59-TNS51806A HpGe +**#**x%% Aquisition Date/Time: 4-MAR-2022 12:08:19.72:

I,IMS No., Customer Name, Client ID: BKG

Sample ID : 11BGO30422MT

Sample Type  : PCI

Quantity : 1.00000E+00 TOTAL

Start Channel : 80 Energy Tol : 2.00000
End Channel : 4090 Pk Srch Sens: 4.00000

MDA Multiple 1.30890ELibrary Used: L

IBD

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM
1 0 -46.61 2817 4750 1.13
2 0 53.39 277 2723 1.50
33 63.30 2213 3526 1.19
4 3 66.07 426 4705 1.50
5 7 71.27 718 5839 2.21
6 7 72.95 3478 3686 1.18
7T 75.05 6480 3615 1.21
8 7 77011 484 3044 0.99
9 3 .84 .85 3034 4253 1.45
10 3 87.36 769 2885 0.98
11 0 .92.82 3115 5019 1.35
12 0 139.86 254 3096 1.58
13 © 143 .85 421 3568 1.42
14 O 185.97 1331 4281 1.29
15 0 198.46 324 3229  1.33
16 0 238.88 674 3441 1.36
17 0 295 .53 340 2219 1.11
18 O 352.20 531 2069 1.39
19 0 511.41 7452 3541 2.84
20 0 570.00 175 1182 2.75
21 O 583.45 491 1513 1.42
22 0 609.63 736 2046 1.59
23 0 796.03 82 788 0.93
24 0 803.26 183 864 1.23
25 0 846.93 633 1108 1.64
26 0 911.30 399 827 1.37
27 0 969.73 122 588 2.06
28 0 1120.36 249 710 2.33
29 0 1238.79 183 611 1.21
30 0 1246.46 103 551 5.67
31 0 1461.19 1228 659 2.41
32 0 1556.32 8 232 3.23
33 0 1765.22 188 338 1.79

Channel

91.
105.
125.
.75
141.
144.
148.
152.
168.
173.
.24
.28
286.
370.
395,
.26

589.

702.
1021.
1138.
1165.
1217.
1590.
1604.
1692.
1820.
.53
.72
2475.
2490.
2920.
3110.
3528.

130

184
278

476

1937
2238

85
39
22

15
51
71
82
30
33

26
47
45

53
83
15
30
20
54
22
70
00
71

50
85
19
41
09

Smple Date:
Geometry

BKGFILE

Real Time
Live time

Left

87
103
121
121
136
136
136
136
163
163
179
276
283
366
392
472
586
699

1012
1135
1159
1210
1585
1601
1686
1814
1932
2232
2468
2483
2910
3107
3519

OWWIP OHUWUHNOWWNOWNRWHEFOAORRERWHFNDWREWRHRHERF

4-MAR-2022
11FT112019

NOBKG

2 12:01:41
2.12:00:00

Cts/Sec

.30E-02
.28E-03
.02E-02
.97E-03
.33E-03
.61E-02
.00E-02
.24E-03
.40E-02
.56E-03
.44E-02
.18E-03
.95E-03

.16E-03 .

.50E-03
.12E-03
.57E-03
.46E-03
L45E-02
.11E-04
.27E-03
.41E-03
.78E-04
.49E-04
.93E-03
.84E-03
L63E-04
.15E-03
.47E-04
.79E-04
.68E-03

.73E-05366.

.71E-04

SErr

5.
30.
5.
30.
22.
3.
2.
20.
4,
11.
4
36.
25.
1 9.
30.
16.
24,
16.
2.
36.
16.
13.
65.
30.
11.
16.
38.
24 .
30.
50.
6.

22.

00:00:00.0
.91
.00
Fit

1.62E+00

2.22E+00

1.27E+00
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 7-MAR-2022.09:21:20.77
TBE13 31-TP10727B HpGe ****%%% Aquisition Date/Time: 4-MAR-2022 12:08:20.32

LIMS No., Customer Name, Client ID: BKG

Sample ID : 13BG030422MT Smple Date: 4-MAR-2022 00:00:00.0

Sample Type @ PCI ' Geometry : 13FT012021
Quantity : 1.00000E+00 TOTAL BKGFILE : NOBKG

Start Channel : 80 Energy Tol : 2.00000 Real Time : 2 12:00:44.85
End Channel : 4090 Pk Srch Sens: 5.00000 Live time : 2 12:00:00.00
MDA Multiple : 1.30890ELibrary Used: LIBD

Peak Evaluation - Identified and Unidentfied

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1 1 63.16 313 2283 0.84 126.28 124 6 1.45E-03 24.6 1.48E+00

2 1 -66.52 161 2266 0.86 132.98 131 6 7.46E-04 47.4 1.89E+00

3 10 69.87 548 2728 1.64 139.67 136 22 2.54E-03 17.4 6.33E+00

4 10 72.70 1226 2436 1.13 145.31 136 22 5.68E-03 7.4 ‘

5 10 74 .79 1922 2135 0.93 149.48 136 22 8.90E-03 4.5
6 10 76 .92 583 2529 1.22 153.73 136 22 2.70E-03 15.6

7 6 84 .59 988 2498 1.14 169.03 165 13 4.62E-03 .8.9 1.33E+00

8 6 87.15 458 2063 1.01 174.14 165 13 2.12E-03 1l6.6 .

9 1 92,51 910 2961 1.05 184.84 181 8 4.22E-03 10.8 6.23E+00
10 1 139.94 340 2893 1.15 279.47 276 8 1.57E-03 27.9 2.33E+00
11 1 185.47 880 2796 1.00 370.33 367 8 4.078-03 10.9 2.12E+400
12 1 198.09 312 2689 0.91 395.51 392 8 1.44E-03 29.3 3.21E-01
13 1 238.43 1067 2975 0.96 476.02 471 10 4.94E-03 10.0 1.82E+00
14 1 294 .93 383 1786 1.04 588.78 585 8 1.78E-03 19.7 6.09E-01
15 1 338.34 323 1716 1.52 675.42 671 9 1.50E-03 23.7 1.392E+00
16 1 351.68 827 1763 1.41 702.05 697 10 3.83E-03 10.1 2.45E+00
17 7 510.54 4009 1876 2.45 1019.21 1012 22 1.86E-02 3.0 5.74E+00
18 7 511.58 1345 1338 1.84 1021.29 1012 22 6.23E-03 7.5
19 1 582.92 438 1003 1.65 1163.75 1158 11 2.03E-03 14.8 7.51k-01
20 1 609.06 592 1054 1.34 1215.95 1211 10 2.74E-03 11.1 7.23E-0O1
21 1 726.98 106 566 1.07 1451.49 14459 8 4.93E-04 39.5 8.30E-01
22 1 802.69 188 518 1.59 1602.74 1599 9 8.71E-04 22.9 6.26E-01
23 1 846.28 507 899 2.20 1689.85 1681 15 2.35E-03 13.6 3.67E+00
24 1 911.00 374 590 1.71 1819.16 1813 13 1.73E-03 14.4 1.58E+00
25 1 968.60 122 368 1.24 1934.27 1830 8 5.66E-04 28.8 7.85E-01
26 1 1120.42 215 481 2.02 2237.75 2231 14 9.96E-04 22.9 1.84E+00
27 1 1238.59 94 366 2.04 2474.01 2470 10 4.37E-04 39.2 9.19E-01
28 1 1460.58 1176 365 1.99 2918.02 2909 19 5.44E-03 4.9 7.92E-01
29 1 1764.25 230 193 2.91 3525.67 3518 16 1 9 9.62E-01

.07E-03 14.
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:

7-MAR-2022 09:20:56.91

TBE14 54-TP42603C HpGe ***%**% Aquigition Date/Time: 4-MAR-2022 12:08:18.70

Sample ID - : 14BG0304

22MT
Sample Type  PCI :
Quantity - : 1.00000E+00 TOTAL

Start Channel:: 80
End Channel  : 4090

Pk It Energy Area
1 1 46.72 247
2 1 63.35 215
31 66.31 419
4 2 72.83 749
5 2 74 .97 1531
6 4 84 .75 1162
7 4 87.42 438
g8 1 92.60 787
9 1 139.72 252
10 1 185.77 856
11 1 198.29 217
12 1 238.54 485
13 1 294 .99 302
14 1 351.84 493
15 1 510.87 4330
16 1 583.34 220
17 1 609.22 365
18 1 802.48 105
19 1 846.63 413
20 1 910.82 173
21 1 968.82 107
22 1 1120.02 125
23 1 1460.25 805
24 1 1764.07 129

Energy Tol

Pk Srch Sens:
MDA Multiple : l.3089OELibrary Used: LIBD
Peak Evaluation - Identified and Unidentified

Bkgnd

3283
2126
2855
2222
2192
2462
2760
3197
2685
3051
1497
2733
1396
1267
2104
904
976
645
669
397
426
375
345
251

FWHM

.96
.82
.20
.80
.76
.25
.25
.92
.34
.32
.75
.08
.58
.15
.74
.73
.39
.52
.85
.61
.97
.83
11
.78

NN HRERRNRPFEFDMREREPORPRPOHEEOOREOO

2.00000
5.00000

Channel

90.
123.
129.
142.
147.
166.
172.
182.
276.
368.
394.
.58
587.
701.
.91
1165.
1216.
1603.
1692.
.95
1937.
2240.
2921.
3530.

474

1019

1820

52
83
75
80
09
68
01
38
73
94
01

63
46

05
87
95
37

13
02
67
51

Smple Date: 4-MAR-202200

Geometry : 14FT082119
BKGFILE : NOBKG,

Real Time : 2 12:00:34.29
Live time : 2 12:00:00.00

Left Pw Cts/Sec SErr

88 7 1.14E-03 39.0 1
122 5 9.93E-04 32.9 9
127 7 1.94E-03 21.7 4
139 13 3.47E-03 10.1 5
139 13 7.09E-03 5.3
161 15 5.38E-03 7.7 2
161 15 2.03E-03 21.7
178 9 3.64E-03 13.5 5
273 8 1.17E-03 36.1 1
364 10 3.96E-03 12.6 8
392 5 1.01E-03 27.5 4
470 10 2.24E-03 20.6 9
584 7 1.40E-03 21.2 3
698 8 2.28E-03 13.3 4

1012 20 2.00E-02 3.0 1
1160 10 1.02E-03 26.4 1
1212 10 1.69E-03 16.9 6
1599 12 4.88E-04 49.4 2
1688 13 1.91E-03 13.9 1
1817 9 8.00E-04 22.2 1
1932 11 4.95E-04 39.3 2
2233 12 5.76E-04 32.3 4
2912 18 3.72E-03 6.5 2
3522 16 5.96E-04 28.8 2
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Fit

.96E-01
.28E-01
.07E+00
.25E-01

.18E+00

.64E-01
.04E+00
.93E-01
.94E-01
.76E-01
.42E+00
.31E-01
.17E+00
.63E+00
.38E-01
41E+00
.74E+00
.12E+00
.43E+00
.53E-01
.23E+00
.53E+00




Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBE23 11410 HpGe *****x%%*%x Aquisition Date/Time:

Sample ID

Sample Type -

Quantity

Start Channéi

End Chann
MDA Multi

Pk It

O ~J0 Ul Wi

1
1
1
1
1

OOOOOOOOOOOOOOOOOOI—"}—JOOOOC)OOOO{\)[\JCO@O‘

el
ple

Eﬁergy

46
- 63
66

77
-84

143

198

569
583

803

063

764

.45
.36
.36
74 .

89

.19
.27
87.
92.
112.
139.

30
83
74
66

.70
~185.
.31
204,

238.

241,

295,

299.

351.

511.
.98
.28
609.
669.
727.
.22
860.
911.
962.
001.
.71
120.
460.
.78

77

96
67
07
40
64
95
02

19
42
59

60
19
03
27

25
89

23BG0304
PCI

1.00000E+00 TOTAL
Energy Tol

80
4090

Area

1509
1691
566
1011
1451
511
357
2476
221
419
405
1407
339
152
3300
320
183
256
402
5670
468
958
324
101
147
189
145
213
105
156
276
63
621
103

22MT

Pk Srch Sens:
1.30890FELibrary Used: LIBD
Peak Evaluation - Identified and Unidentified

Bkgnd

4082
2598
3281
2466
2312
3045
2736
3220
2048
2600
2282
2849
2603
1767
1597
1835
1410
2322
1199
2073
1161
1054
1147
593
744
653
546
487
634
437
486
403
258
219

FWHM

.96
.12
.44
.04
.99
.99
.04
.09
.75
.08
.04
.00
.92
.93
.97
.16
.30
.01
.24
.57
.48
.39
.04
.34
.19
.55
.43
.94
.16
.21
.45
.29
.08
.20

FPOHENRFHFRERERERPRPHRORPHERRPO0ORPRORFOORRPEO

2.00000
5.00000

Channel

92.
126.
.72
LT
.36
.52
.57
185.
225.
279.
.26

132
149
154
168
174

287

371.
.39
409.
477 .
481.
590.
598.
.48
1021.
1139.
1166.
1217.
1338.
1454.
1605.
1720.
1822.
1923.
2002.
.34
2240.
2922.
3531.

396

703

2127

95
74

61
39
19

33

67
05
84
42
91

51
42
04
83
32
69
99
81
05
80
34

55
81
86

Smple Date:

Geometzry
BKGFILE

Real Time
Live time

Left Pw
88 10
122 15
122 15
144 15
144 15
165 8
172 7
181 8
223 6
276 8
284 7
367 9
393 8
408 6
473 13
473 13
587 7
594 11
700 7
1014 17
1134 12
1161 11
1214 9
1336 8
1450 10
1601 10
1717 9
1817 11
1917 12
1997 11
2121 13
2237 9
2915 13
3524 12

@NMH\]@&OO\CDO\»&}—‘@N[\JI—‘}-—‘(D}—‘}—*‘\'li—-‘mi—‘}-—‘}—-‘}—‘l—-‘[\)mbb[\)\]m

4-MAR-2022
23FT121020

NOBKG

2 12:00:24
2 12:00:00

Cts/Sec

.99E-03
.83E-03
.62E-03
.68E~-03
.72E-03
.37E-03
.65E-03
.15E-02
.02E-03
.94E-03
.87E-03
.51E~03
.57E-03
.03E-04
.53E-02
.48E-03
.49E-04
.18E-03
.86E-03
.63E-02
.17E-03
.44E-03
.50E-03
.68E-04
.80E-04
.73E-04
.69E-04
.84E-04
.84E-04
.21E-04
.28E-03
.92E-04
.87E-03
.7T7E-04

TErY

W
~J
lb\TO‘\U"le}—‘[\)ber\]Q)O‘\U)()Jb)l—‘O(IDKQO]U"IC\(»){\)G\E—‘U"[U)[\)OLUOU?UJ

7-MAR-2022 09:20:36.66
4-MAR-2022 12:08:18.26

00:00:00.0

.00
.00

Fit

8.72E+00

2.73E+00

1.62E+00
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Initial Calibration
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E & Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

§25 Bottle

Orig. Wt 5.1617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate G/si %err %abn Bqg/Tot G/S Bg/Tot Diff
Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 1006.0 -0.06%
Co-57 271.8d 1221 77.25 85.51% 39.92 34.13 40.0 0.14%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 51.1 0.34%
Hg-203  46.6d 278.2 273 77.30% 156.04 120.62 1438  -7.78%
Sn-113  115.09d 391.7 280 64.90% 190.62 123.72 192.6 1.04%
Sr-85  64.849 514.0 547.9 98.40% 246.02 242.08 2422  -1.55%
Cs-137  30.17y 661.6 330.6 85.12% 171.61 146.07 175.4 2.21%
Y-88  106.65d 898.0 858.7 93.40% 406.22 379.41 393.8 -3.06%
Co-680 527y 1173.2 460.4 100.00% 203.42 203.42 202.8  -0.31%
Co-60 527y 1332.56 460.9 100.00%  203.64 203.64 2074 1.84%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 4016  -0.52%
Eff. Name: 01825121819
Iy
Analyst:  KOJ L1/

(i"\\_v_,,/ S
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBEO1l 33-TP20784A HpGe ****%x* Aquisition Date/Time:

26-DEC-2019 12:04:39.66
18-DEC-2019 12:47:40.18

Client ID: $25 5ML MIXED GAMMA CALIBRATION

LIMS No., Customer Name,

Sample ID : 01525121
Sample Type : STD
Quantity : 1.00000E
Start Channel : 80

End Channel : 4090
MDA Multiple : 4.6600

Pk It Energy Area
1 1 46.45 873
2 1 88.03 16295
3 1 122.06 15462
4 1 136.46 1848
5 1 165.87 10934
6 1 255.13 773
7 1 279.18 3150
8 1 391.74 14953
9 1 513.99 8925

10 1 661.59 36880

11 1 813.93 273

12 1 898.00 18696

13 1 1173.24 27075

14 1 1324.88 289

15 1 1332.54 24528

16 1 1835.98 10624

819

+00 TOTAL
Energy Tol

Pk Srch Sens:
Library Used: CALIBRATION
Peak Evaluation - Identified and Unidentified

Bkgnd

3808
6174
5708
3995
4511
3303
3109
3343
3061
2841
13893
2476
1426

668

764

255

FWHM

NHNVNHREMHREHEPRROOOOH

.00
.91
.93
.93
.98
.28
.14
.21
.24
.41
.86
.63
.85
.56
.96
.33

2.00000
7.00000

Channel

93.

176
244
273
331

2662
3668

40

.45
.42
.18
.91

510.

558,

783.
1027.
1322.
1626,
1794.
2344,
2647.
75
.96

20
24
06
27
13
49
47
43
44

Smble Date:

Geometry
BKGFILE

Real Time
Live time

SEEf

.B3E-01
.74E+00
.95E+00
.00E+01
.60E+00
L43E+00
L 94E+00
.26E+00
.15E+00
.30E+00
71E+00
.46E+00
.89E+00
.68E+00
.67E+00
L29E+00

B RPN WS UTo 110 0~

HWWWNOWDHRPDBREUOUDONDE

1-JUN-2019 12:00:00.0
01825121819
01BGL12719MT

0 02:06:53.02

0 02:06:29.39

Cts/Sec

L15E-01
.L5E+00
.04E+00
L44E-01
L44E+00
.02E-01
.15E-01
.97E+00
.18E+00
.86E+00
.60E-02
L46E+00
.57E+00
.81E-02
.23E+00
.A0E+00

C

o\
=
H
H

Fit

|

.75E+00
L74E-01
.85E+00
.08E~01
.21E+00
.74E+00
.14E+00
.41E+00
.91E-01
.12E-01
.58E+00
.34E+00
.76E+00
.84E-01
.70E+00
.72E+00

fd

[\
HFOWOOANORFRFWWEAOARFRKHEDN

=
BN IR NSO N RN RO W

ONVWVWJTWVWOOAHOUIAWNDN
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Spectrum
Calib Date:
Detector
Fit type
10~
7_
4..
P
e
r
c
a 2-
n
T
E
£
£
i
c
i
e 1-
n
C
Y
L7~
4 -
*
40

MCAO : [NDSCOUNT] TBE0O1$1

26-DEC~2019 12:04

Geometry 01525121819
5th Degree Empirical
XKk &
* Kk * kYK
* * %
L3 * K
X *
* * %
X*
* * k
*
* *X
*
* *
* &
X*
* *
*X
*
* *
*x
*
* K *
*
* %k
X
* *
X
* %
"
*X
* * K
*
*
*
---------------------------------- P PR bed RLCEEER LIy
7é 1é0 2éo 400 700 1000 2000
Energy (keV)
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBEO1 33-TP20784A HpGe ****x** Aquisition Date/Time:

26-DEC-2019 12:05:42.41
18-DEC-2019 12:47:40.18

LIMS No.

Sample I
Sample T
Quantity

, Customer Name,

D
ype

Start Channel

End Chan

MDA Multiple

nel

Peak Evaluation

01525121819
STD

1.00000E+00 TOTAL
Energy Tol

80

4090
4.,6600

Pk Srch Sens:
Library Used: CALIBRATION
Identified and Unidentified

2.00000
7.00000

Smple Date:
Geometry
BKGFILE
Real Time
Live time

Client ID: 825 5ML MIXED GAMMA CALIBRATION

1-JUN-2019 12

0152512181

01BG112719MT

9

0 02:06:53.02
0 02:06:29.39

Pk It Energy Area Bkgnd FWHM Channel " SBELf Cts/Sec %Er
1 1 46 .45 873 3808 1.00 93.40 7.53E-01 1.15E-01 12.
2 1 88.03 16295 6174 0.91 176.45 7.74E+00 2.15E+00 1.
3 1 122.06 15462 5708 0.93 244.42 9.95E+00 2.04E+4+00 1.
4 1 136.46 1848 3995 0.93 273.18 1.00E+01 2.44E-01 6.
5 1 165.87 10934 4511 0.98 331.91 9.60E+00 1.44E+00 1.
6 1 255.13 773 3303 1.28 510.20 7.43E+00 1.02E-01 13
7 1 279.18 3150 3109 1.14 558.24 6.94E+00 4.15E-01 3
8 1 391.74 14953 3343 1.21 783.06 5.26E+00 1.97E+00 1.
9 1 513.99 8925 3061 1.24 1027.27 4.15E+00 1.18E+4+00 1.
10 1 661.59 36880 2841 1.41 1322.13 3.30E+00 4.86E+00 O.
11 1 813.93 273 1389 1.86 1626.49 2.71E+00 3.60E-02 26,
12 1 898.00 18696 2476 1.63 1794.47 2.46E+00 2.46E+00 O.
13 1 1173.24 27075 1426 1.85 2344.43 1.89E+00 3.57E+00 O.
14 1 1324 .88 289 668 2.56 2647.44 1.68E+00 3.81E-02 19.
15 1 1332.54 24528 764 1.96 2662.75 1.67E+00 3.23E+00 O
16 1 1835.98 10624 255 2.33 3668.96 1.29E+00 1.40E+00 1.
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type: :
Uncorrected Decay Corr
~ Nuclide Energy Area %Abn $Eff BQ/TOTAL BQ/TOTAL
02-CD109 88,03 16295 3.72%  7.738E4+00 7.459E+02 1.006E+03
03-CO57 122.06 15462 85.51* 9.946E+00 2.395E+01 3.997E+01
04-CE139 165.85 10934 80.35* 9.601E+00 1.867E+01 5.114E+01
05-HG203 279.20 3150 8l.46* 6.936E+00 7.346E+00 1.439E+02
06-SN113 391.69 14953 64.90* 5,260E+00 5.771E+01 1.926E+02
07-SR85 513.99% 8925 99.27* 4,152E+00 2.853E+01 2.422E+02
08-CS137 661.65 36880 85.12* 3.296E+00 1.732E+02  1.754E+02
09-Y88 898.02 18696 93.40* 2,458E+00 1.073E+02 3.938E+02
10-C060 1173.22 27075 100.00 1.891E+00 1.887E+02 2.028E+02
1332.49 24528 100.00* 1.674E+00 1.930E+02 2.074E+02
12-Y88 1836.01 10624 99.38* 1.287E+00 1.094E+02 4,016E+02

OJOVUJWYWooOnaORFOAAUTONWNN

It

NI HENJUORNRENDR RO W

:00:00.0

Pit

.75E+00
.74E-01
.85E+00
.08E-01
.21E+00
.74E+00
.14E+00
.41E+00
.91E-01
L72E-01
.58E+00
.34E+00
.76E+00
.84E-01
.70E+00
.72E+00

2-8igma
$Error
.45
.54
.07
.30
.29
.28
.22
.89
.38
.39
.08

MR PR RWNNIWNDN
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Flag: "*" = Keyline
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Summary of Nuclide Activity

Sample ID

01525121819

Total number of lines in spectrum
Number of unidentified lines
Number of linesg tentatively identified by NID 11

Nuclide Type

Nuclide
02-CD109S
03-C0O57
04-CE139
05-HG203
06~-5N113
07-8R85
08-C8137
09-Y88
10-C0O60
12-Y88

Total Activity

Grand Total Activity

Flags: "K"
HEII

Hlife

462,
270.
137.
46.
115.
64 .
30.
106.

5.
106.

90D
90D
66D
61D
10D
84D
17Y
65D
27Y
65D

Acquisition date

16
5

Uncorrected Decay Corr

BQ/TOTAL

LA59E+02
L.395E+01
.B67E+01L
.346E+00
L7T71E+01
.853E+01
L732E402
.073E+02
.930E+02
.094E+02

1.465E+03

R ESERNEIRCEEE VN

1.465E+03

Keyline not found
Manually edited

68.75%

Page

Decay Corr 2-Sigma
BQ/TOTAL 2-Sigma Error %Error Flags
1.006E+03 0.025E+03 2.45
3.997E+01 0.101E+01 2.54
5.114E+01 0.157E+01 3.07
1.439E+02 0.105E+02 7.30
1.926E+02 0.044E+02 2.29
2.422E+02 0.079E+02 3.28
1.754E+02 0.021E+02 1.22
3.938E+02 0.074E+02 1.89
2.074E+02 0.029E+02 1.39
4.016E+02 0.084E+02 2.08
2.855E+03
2.855E+03
"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Page

3

Sample ID 01825121819 Acquisition date 18-DEC-2019 12:47:40
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
1 46.45 873 3808 1.00 93.40 90 7 1.15E-01 24.3 7.53E-01
1 136.46 1848 3995 0.93 273.18 269 9 2,44E-01 13.2 1.00E+01
1 255.13 773 3303 1.28 510,20 506 9 1,02E-01 27.7 7.43E+00
1 813.93 273 1389 1.86 1626.49 1622 10 3.60E-02 52.1 2.,71E+00
1 1324.88 288 668 2.56 2647.44 2641 14 3.81E-02 39.7 1.68BE+00
Flagg: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 16
Number of unidentified lines 5
Number of lines tentatively identified by NID 11 68.75%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
02-CD109 462.90D 1.35 7.459E+02 1.006E+03 0.025E4+03 2.45
03-C0O57 270.90D 1.67 2.395E+01 3.997E+01 0.101E+01 2.54
04-CE139 137.66D 2.74 1.867E+01 5.114E+01 0.157E+01 3.07
05-HG203 46.61D 19.6 7.346E+00 1.439E402 0.105E+02 7.30
06-SN113 115.10D 3.34 5.771E+401 1.926E+02 0.044E+02 2.29
07-SR85 64 .84D 8.49 2.853E+01 2.422E+02 0.079E+02 3.28
08-C8137 30.17Y 1.01 1.732E+02 1.754E+02. 0.021E+02 1.22
09-Y88 106.65D 3.67 1.073E+402 3.938E+02 0.074E+02 1.89
10-C060 5.27Y 1.07 1.908E+02 2.051E+02 0.020E+02 0.98
12-Y88 106.65D 3.67 1.0894E+02 4.016E+02 0.084E+02 2.08
Total Activity : 1.463E+03 2.852E+03
Grand Total Activity 1.463E+03 2.852E+403
Flags: "K" = Keyline not found "M" = Manuélly accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
---- Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
02-CD109 1.006E+03 2.464E+01 1.546E401 0.000E+00 65.101
03-CO57 3.997E+01 1.014E+00 6.132E-01 0.000E+00 65.179
04-CE139 5.114E+01 1.570E+00 1.070E+00 0.000E+00 47.778
05-HG203 1.439E+02 1.051E+01 1.033E+01 0.000E+00 13.933
06~-SN113 1.926E+02 4.407E+400 2.722E+00 0.000E+00 70.732
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07-SR85 2.422E+4+02 7.240E+00
08-CS137 1.754E+402 2.138E+00
09-Y88 3.938E+02 7.444E+00
10-C0O60 2.051E+02 2.007E+00
12-Y88 4 .016E+02 8.365E+00
~--- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 -5.914E-01 1.827E+00

.671E+00
.972E-01
.952E+00
.230E-01
.258E+00

N0 W ooWunm

MDA
(RQ/TOTAL)

2.908E+00

.000E+0OC 42

0 L7117
0.000E+00 195.463
0.000E+00 99.670
0.000E+00 249,140
0.000E+00 177.763
MDA error Act /MDA
0.000E+00 -0.203
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A,01825121819 ,12/26/2019 12:05,06/01/2019 12:00, 1.000E+00,S25 5ML MIXED

B, 01525121819 , CALTBRATION ,12/26/2019 12:04,01S825121819
C,02-CD109,YES, 1.006E+03, 2.464E401, 1.546E+01, , 65.101
C,03-C057 ,YES, 3.997E+01, 1.014E+00, 6.132E-01,, 65.179
C,04-CE139,YES, 5.114E+01, 1.570E+00, 1.070E+00,, 47.778
C,05-HG203,YES, 1.439E+02, 1.051E+01, 1.033E+01,, 13.933
C,06-SN113,YES, 1.926E4+02, 4.407E+00, 2.722E+00,, 70.732
C,07-SR85 ,YES, 2.422E+02, 7.940E+00, 5.671E+00,, 42.717
C,08-CS137,YES, 1.754E+02, 2.138E+00, 8.972E-01,, 195.463
C,09-Y88 ,YES, 3.938E+02, 7.444E4+00, 3.952E+00,, 99.670
C,10-C0O60 ,YES, 2.051E+02, 2.007E+00, 8.230E-01,, 249.140
C,12-Y88 ,YES, 4.016E+02, 8.365E+00, 2.259E+00,, 177.763
C,01-AM241,NO , -5.914E-01, 1.827E+00, 2.908E+00,, -0.203
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E & Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

S25 Bottle
Orig. Wt 5.1617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate Glsi %err %abn Bqi/Tot G/S Bq/Tot Diff

Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 1003.0 -0.36%
Co-57 27t.8d 1221 77.25 85.51% 39.92 3413 40.5 1.56%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 50.0 -1.83%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62 149.2  -4.39%
Sn-113  115.09d 391.7 280 64.90% 190.62 123.72 192.7 1.09%
Sr-85  64.849 514.0 547.9 98.40% 246.02 242.08 239.1 -2.81%
Cs-137 3017y 661.6 330.6 85.12% 171.61 146.07 175.3 2.16%
Y-88  106.65d 898.0 858.7 93.40% 408.22 379.41 395.1 -2.74%
Co-60 5.27y 1173.2 460.4 100.00% 203.42 203.42 2086.2 1.37%
Co-60 527y 1332.5 460.9 100.00% 203.64 203.64 204.0 0.17%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 4025  -0.30%

Eff. Name: 02825121819

Analyst:

kod

/
v

s

/

o
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 15:31:26.63
TBEO2 51-TP42214B HpGe **xx*x* Aquisition Date/Time: 18-DEC-2019 18:27:24.76

LLTMS No., Customer Name, Client ID: S25 5ML MIXED GAMMA CALIBRATION

Sample ID : 02525121819 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 02525121819

Quantity : 1.00000E+00 TOTAL BXKGFILE : 02BG112719MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 04:00:55.90

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 04:00:00.00

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Enerqgy Area Bkgnd FWHM Channel $ELL Ctg/Sec %Err Fit
1 0 88.00 37891 11475 0.91 160.79 9.51E+00 2.63E+00 0.8
2 0 122.02 30362 9762 0.98 229.23 1.02E+01 2.11E+00 0.9
3 0 136.42 3890 6454 1.03 258.18 9.85E+00 2.70E-01 4.1
4 0 165.86 18919 7972 1.06 317.42 8.96E+00 1.31E+00 1.2
5 0 255.18 1383 5277 1.23 497.07 6.55E+00 9.60E-02 9.9
6 0 279.23 5403 5694 1.14 545.46 6.07E+00 3.75E-01 3.0
7 0 391.70 24333 5851 1.20 771.69 4.52E+00 1.69E+00 0.9
8 O 514.06 14116 4868 1.28 1017.85 3.52E+00 9.80E-01 1.3
9 0 661.65 58552 5074 1.46 1314.80 2.76E+00 4.07E+00 0.5

10 O 814.01 328 2126 1.39 1621.33 2-25E+00 2.28E-02 25.9

11 O 898.02 29394 4236 1.63 1790.38 2.03E+00 2.04E+00 0.8

12 0 1173.19 42934 2084 1.83 2344.08 1.55E+00 2.98E+00 0.5

13 0 1332.45 37534 1525 1.96 2664.60 1.37E+00 2.61E+00 0.6

14 0 1836.03 16498 472 2.27 3678.18 1.05E+00 1.15E+00 0.9
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Spectrum

Calib Date:
Detector :
Fit type
10-
'7_
P
e
r
c 4 -
e *
n
t
E *
£
f
i
C
i *
e
n
c
Y
2_.
l_

MCAO: [NDSCOUNT] TBE0251
26-DEC-2019 15:31

Geometry 023825121818
5th Degree Empirical
* ok KXk
* K L
*X * &
* X
*
* *
* *
*
*® *
*
*®
* * ¥
*
*
* *
*
*
*
X*
*
*
)
*
X*
*
*
X
*
*
X
*
*
*
X
*
*
X
*
*
*
**
X*
*
—————————————————————————————————————— P
7é léO ZéO 4%0 700 1000 2000

Energy (keV)
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 15:32:31,.22
TBEO2 51-TP42214B HpGe **#*%%%* Aquisition Date/Time: 18-DEC-2019 18:27:24.76

LIMS No., Customer Name, Client ID: 825 5ML MIXED' GAMMA CALIBRATION

Sample ID : 02825121818 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 02525121819

Quantity : 1.00000E+00 TOTAL BKGFILE : 02BG112719MT

Start Channel : 80° Energy Tol : 2.00000 Real Time : 0 04:00:55.90

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 04:00:00.00

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel BEff Ctg/Sec %Brr Fit
1 0 88.00%* 37869 11475 0.91 160.79 9.51E+00 2.63E+00 0.8
2 0 122.02 30362 9762 0.98 229.23 1.02E+01 2.11E+00 0.9
3 0 136.42 3890 6454 1.03 258.18 9.85E+00 2.70E-01 4.1
4 0 165.86 18919 7972 1.06 317.42 8.96E+00 1.31E+00 1.2
5 0 255.18 1383 5277 1.23 497.07 6.55E+00 9.60E-02 9.9
6 0 279.23 5403 5694 1.14 545.46 6.07E+00 3.75E-01 3.0
7 0 391.70 24333 5851 1.20 771.69 4.52E+00 1.69E+00 0.9
8 O 514.06 14116 4868 1.28 1017.85 3.52E+00 9.80E-01 1.3
9 0 661.65 58552 5074 1.46 1314.80 2.76E+00 4.07E+00 0.5
10 O 814 .01 328 2126 1.39 1621.33 2,25E+00 2.28E-02 25.9
11 0 898.02 29394 4236 1.63 1790.38 2.03E+00 2.04E+00 0.8
12 0 1173.19 42934 2084 1.83 2344.08 1.55E+00 2.98E+00 0.5
13 0 1332.45 37534 1525 1.96 2664.60 1.37E+00 2.61E+00 0.6
14 0 1836.03 16498 472 2.27 3678.18 1.05E+00 1.15E+00 0.9
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corxr 2-Sigma
Nuclide Energy Area $Abn $Eff BQ/TOTAL BQ/TOTAL $Erroxr
02-CD109 88.03 37869 3.72*% 9,511E+00 7.433E+02 1.003E+03 1.51
03-CO57 122.06 30362 85.51* 1.015E+01 2.428E+01 4.054E+01 1.74
04-CE139 165.85 18919 80.35% 8.962E+00 1.824E+01 5.003E+01 2.34
05-HG203 279.20 5403 81.46* 6,074E+00 7.583E+00 1.492E+02 5.90
06-SN113 391.69 24333 64.90% 4.516E+00 5.766E+01 1.927E+02 1.82
07-SR85 513.99 14116 99.27* 3.516E+00 2;809E+Ol 2.391E+02 2.63
08-CS137 661.65 58552 85.12* 2.760E+00 1.731E+02 1.753E+02 0.99
09-Y88 898.02 29394 93.40* 2,034E+00 1.074E+02 3.951E+02 1.53
10-C060 1173.22 42934 100.00 1.554E+00 1.9135E+02 2.062E+02 1.08
1332.49 37534 100.00* 1.374E+00 1.898E+02 2.040E+02 1.14
12-Y88 1836.01 16498 99.38* 1.053E+00 1.095E+02 4,.025E+02 1.70

" Flag: "*" = Keyline
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Summary of Nuclide Activity

Sample ID

02525121819

Total number of lines in spectrum

Number of unidentified lines

Acquisitibn date

14
3

Number of lines tentatively identified by NID 11

Nuclide Type

Nuclide
02-CD109%
03-C057
04-CE139
05-HG203
06-8SN113
07-SR85
08-C8137
09-Y88
10-C0O60
12-Y88

Total Activity

Grand Total Activity

Flags: "K"
IIEH

Hiife

462 .
270.
.66D
.61D
115.
. 84D
30.
106.

5.
106.

137
46

64

If

90D
90D

10D

17Y
65D
27Y
65D

Uncorrected Decay Corr
BQ/TOTAL

A N U ST N D

1.

.433E+02
.428E+01
.824E+01
.583E+00
.766E+01
.809E+01
.731E+02
.074E+02
.898E+02
.095E+02

.459E+03

459E+03

Keyline not found
Manually edited

78.57%

i

Page

Decay Corr 2-Sigma
BQ/TOTAL ~ 2-Sigma Error S%Error Flags
1.003E+03 0.015E+03 1.51
4.054E+01 0.070E+01 1.74
5.003E+01 0.117E+01 2.34
1.492E+02 0.08BE+02 5.90
1.927E+02 0.035E+02 1.82
2.391E+02 0.063E+02 2.63
1.753E+02 0.017E+02 0.99%
3.951E+02 0.060E+02 1.53
2.040E+02" 0.023E+02 1.14
4.,025E+02 0.069E+02 1.70
2.852E+03
2.852E+03
"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Unidentified Energy Lines

¥

3

Flags

Page
Sample ID 02825121819 Acquisition date 18-DEC-2019 18:27:24
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff
0 136.42 3890 6454 1.03 258.18 254 9 2.70E-01 8.1 9.85E+00
0] 255.18 1383 5277 1.23 497.07 493 9 9.60E-02 19.7 6.55E+00
0 814.01 328 2126 1.39 1621.33 1618 9 2,28E-02 51.8 2.25E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 14
Number of unidentified lines 3
Nunber of lines tentatively identified by NID 11 78.57%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corx 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error %Error Flags
02-CD109 462.90D 1.35 7.433E+02 1.003E+03 0.015E+03 1.51
03-CO57 270.90D 1.67 2.428E+01 4.054E+01. 0.070E+01 1.74
04-CE139 137.66D 2.74 1.824E+01 5.003E+01 0.117E+01 2.34
05-HG203 46.61D 19.7 7.583E+00 1.492E+02 0.088E+02 5.90
06-SN113 115.10D 3.34 5.766E+01 1.927E+02 0.035E+4+02 1.82
07-SR85 64 .84D 8.51 2.809E+01 2.391E+02 0.063E+02 2.63
08-CsS137 30.17Y 1.01 1.731E+02 1.753E+02 0.017E+02 0.99
09-Y88 106.65D 3.68 1.074E+02 3.951E+02 0.060E+02 1.53
10-C060 5.27Y 1.07 1.909E+02 2.051E+02 0.016E+02 0.78
12-Y88 106.65D 3.68 1.095E+02 4.025E+4+02 0.069E+02 1.70
Total Activity : 1.460E+03 2.853E+03
Grand Total Activity 1.460E+03 2.853E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report

No interference correction performed

Combined Activity-MDA Report

Identified Nuclides

Activity Act error
Nuclide (BQ/TOTAL)
02-CD109 1.003E+03 1.518E+01
03-CO57 4,054E+01 7.037E-01
04-CE13¢ 5.003E+01 1.169E+00
05-HG203 1.492E+02 8.804E+00
06-SN113 1.927E+02 3.513E+00
07-SR85 2.391E+02 6.279E+00
08-CS137 1.753E+4+02 1.735E+00

MDA
(BQ/TOTAL)

.288E+00
.185E-01
.113E-01
.128E+00
.198E+00
.569E+00
.369E-01

RN S e e e o B SN

MDA erxor

oNeNoNoNeNoRo

.000E+00
.000E+00
.000E+0O0
.000E+00
.000E+00
.000E+00
.000E+00

Act /MDA

108.
96.
61.
18.
87.
52.

237.
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09-Y88 3.951E+02 6.045E+00
10-C060 2.051E+02 1.607E+00
12-Y88 4 ,025E+02 6.851E+00

-—--- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-aM241 ~5.736E-01 7.199E-01

3.245E+00
8.533E-01
1.857E+00

MDA
(BQ/TOTAL)

1.117E+00

i

0.000E+00 121.744
0.000E+00 240.402
0.000E+00 216.801
MDA error Act /MDA
0.000E+00 -0.513
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A,02825121819 ,12/26/2019 15:32,06/01/2019 12:00, 1.000E+00,825 5ML MIXED

B,02525121819 , CALIBRATION ,12/26/2019 15:31,02525121819
C,02-CD109%,YES, 1.003E+03, 1.518E+01, 9.288E+00,, 108.029
C,03-C057 ,YES, 4 .054E+01, 7.037E-01, 4.185E-01,, 96.891
C,04-CE139,YES, 5.003E+01, 1.169E+00, 8.113E-01,, 61.669
C,05-HG203,YES, 1.492E+4+02, 8.804E+00, 8.128E+00,, 18.357
C,06-8N113,YES, 1.927E402, 3.513E+00, 2.198E+00,, 87.654
C,07-SR85 ,YES, 2.391E+02, 6.279E+00, 4.569E+00, , 52.341
C,08-C5137,YES, 1.753E+02, 1.735E+00, 7.369E-01,, 237.891
Cc,09-¥Y88 ,YES, 3.951E+402, 6.,045E+00, 3.245E+00,, 121.744
C,10-C060 ,YES, 2.051E+02, 1.607E+00, 8.533E-01,, 240.402
c,12-Y88 ,YES, 4 .025E+02, 6.851E+00, 1.857E+00,, 216.801
¢,01-AM241,NO , -5.736E-01, 7.199E-01, 1.117E+00,, -0.513

L95403 54 of 332




E & Z 2088-10-1 Mixed Gamma
6/1/19 12:00 PM

S25 Bottle
Orig. Wt 5.1617 Volume 50
WtUsed 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate Gl/si %err %abn Bg/Tot GIS Bqg/Tot Diff

Pb-210 22.26Y 46.6 72.1 4.18% 762.12 31.86
Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 1008.0 0.24%
Co-67 271.8d 122.1 77.25 85.51% 39.92 34.13 40.0 0.29%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 50.8 -0.32%
Hg-203  46.6d 279.2 273 77.30% 166.04 120.62
Sn-113  115.09d 391.7 280 64.90% 180.62 123.72 190.1 -0.28%
Sr-85 64.849 514.0 547.9 98.40% 246.02 242.08
Cs-137  30.17y 661.6 330.6 85.12% 171.81 146.07 173.6 1.16%
Y-88 106.65d 898.0 858.7 93.40% 406.22 379.41 396.4 -2.42%
Co-60 5.27y 1173.2 4604 100.00%  203.42 203.42 2034  -0.01%
Co-60 5.27y 1332.5 460.9 100.00%  203.64 203.64 205.4 0.86%
Y-88 106.65d 1836.0 908 99.38% 403.69 401.19 401.9 -0.44%

Eff. Name: 06525031921

1 Y
Lo By
Analyst:  KOJ 4L’ )

et

Teledyne Confidential; Commercially Sensitive Business Data
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 22-MAR-2021 07:40:38.83
TBEO6 33-TP10933A HpGe *#**x%*% Aquisition Date/Time: 19-MAR-2021 14:45:58.43

LIMS No., Customer Name, Client ID: 825 5ML MIXED GAMMA CALIBRATION

Sample ID : 06525031921 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 06825031921

Quantity : 1.00000E+00 TOTAL BKGFILE : NOBKG

Start Channel : 80 Energy Tol : 2.00000 Real Time : 2 16:43:37.11

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 2 16:39:12.77

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SEEf Cts/Sec %Erx Fit
1 0 46.49 1952 34584 0.92 93.80 9.94E-02 8.39E-03 14.5
2 0 74 .78 1441 47490 0.94 150.37 2.39E+00 6.19E-03 25.2
3 0 88.01 128267 68527 0.97 176.82 3.94E+00 5.51E-01 0.5
4 0 122.05 92059 59957 0.99 244.90 6.23E+00 3.86E-01 0.6
5 0 136.44 11811 51850 1.00 273.67 6.50E+00 5.07E-02 3.6
6 0 165.86 22108 55027 1.10 332.52 6.41E+00 9.50E-02 2.1
7 0 391.75 19042 41769 1.19 784.24 3.50E+00 8.18E-02 2.1
8 O 510.77 4028 39854 2.05 1022.23 2.78E+00 1.73E-02 9.7
9 0 609.07 1127 19831 1.79 1218.80 2.38E+00 4.84E-03 21.8

10 © 661.61 730914 38504 1.41 1323.85 2.21E+00 3.14E+00 0.1

11 0 898.04 19946 33401 1.55 1796.59 1.67E+00 8.57E-02 2.0

12 0 1173.20 485697 20164 1.69 2346.73 1.30E+00 2.09E+00 0.2

13 0 1332.49 437484 6704 1.77 2665.19 1.16E+00 1.88E+00 0.2

14 0 1460.73 1780 2060 2.03 2921.57 1.07E+00 7.65E-03 5.8

15 0 1836.01 11866 1676 2.05 3671.75 9.22E-01 5.10E-02 1.2
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Spectrum MCAO: [NDSCOUNT] TREO651
Calib Date: 22-MAR-2021 07:40
Detector Geometry 06825031921
Fit type 5th Degree Empirical,
P EEEED ¢
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 22-MAR-2021 07:41:45.73
TBEO6 33-TPL0933A HpGe ***¥**x* Aquisition Date/Time: 19-MAR-2021 14:45:58.43

LIMS No., Customer Name, Client ID: S25 5ML MIXED GAMMA CALIBRATICON

Sample ID : 06825031921 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 06525031921

Quantity : 1.00000E+00 TOTAL BKGFILE : NOBKG

Start Channel : 80 Energy Tol : 2.00000 Real Time : 2 16:43:37.11

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 2 16:39:12.77

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SELL Cts/Sec %Err Fit
1 0 46.49 1952 34584 0.92 93.80 9.94E-02 8.39E-03 14.5
2 0 74.78 1441 47490 0.94 150.37 2.39E+00 6.19E-03 25.2
30 88.01 128267 68527 0.97 176.82 3.94E+00 5.51E-01 0.5
4 0 122.05 92059 59957 0.99 244.90 6.23E+00 3.96E-01 0.6
5 0 136.44 11811 51850 1.00 273.67 6.50E+00 5.07E-02 3.6
6 O 165.86 22108 55027 1.10 332.52 6.41E+00 9.50E-02 2.1
7 0 391.75 19042 41769 1.19 784.24 3.50E+00 8.18E-02 2.1
8 O 510.77 4028 39854 2.05 1022.23 2.78E+00 1.73E-02 9.7
9 0 609,07 1127 19831 1.79 1218.80 2.38E+00 4.84E-03 21.8

10 O 661.61 730914 38504 1.41 1323.85 2.21E+00 3.14E+00 0.1

11 0O 898.04 19946 33401 1.55 1796.59 1.67E+00 8.57E-02 2.0

12 0 1173.20 485697 20164 1.69 2346.73 1.30E+00 2.09E+00 0.2

13 0 1332.49 437484 6704 1.77 2665.19 1.16E+4+00 1.88E+00 0.2

14 0 1460.73 1780 2060 2.03 2921.57 1.07E+00 7.65E-03 5.8

15 0 1836.01 11866 1676 2.05 3671.75 9.22E-01 5.10E-02 1.2

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $BEff BQ/TOTAL BQ/TOTAL $Error
02-CD1029 88.03 128267 3.72% 3.936E+00 3.764E+02 1.009E+03 0.95
03-C057 122.06 92055 85.51* 6.230E+00 7.425E+00 4.003E+01 1.19
04-CEL39 165.85 22108 80.35*% 6.,407E+00 1.845E+00 5.080E+01 4,19
06-SN113 391.69 19042 64.90% 3.498E+00 3.604E+00 1.901E+02 4,13
08-C8137 661.65 730914 85.12* 2.215E+00 1.666E+02 1.736E+02 0.26
09-Y88 898.02 19946 93.40* 1.671E+00 ©5.490E+00 3.964E+02 3.93
10-CO60 1173.22 485697 100.00 1.301E+00 1.604E+02 2.034E+02 0.32

1332.49 437484 100.00* 1.160E+00 1.620E+02 2.054E+02 0.31
12-Y88 1836.01 11866 99.38*% 9,216E-01 5.566E+0Q00 4.019E+02 2.47
Flag: "*" = Keyline
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Summary of Nuclide Activity
Sample ID : 06525031921

Total number of lines in spectrum
Number of unidentified lines

1

Number of lines tentatively identified by NID

Nuclide Type

Uncorrected Decay Corr

Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL
02-CD109 462.90D 2.68 3.764E+02 1.009E+03
03-CO57 270.290D 5,39 7.425E+00 4.003E+01
04-CE139 137.66D 27.5 1.845E+00 5.080E+01
06-SN113 115.10D 52.7 3.604E+00 1.901E+02
08-CS137 30.17Y 1.04 1.666E+02 1.736E+02
09-Y88 106.65D 72.2 5.490E+00 3.964E+02
10-C060 5.27Y 1.27 1.620E+02 2.054E+02
12-Y88 106.65D 72.2 5.566E+00 4.019E+402
Total Activity 7.289E+02 2.467E+03
Grand Total Activity : 7.289E+02 2.467E+03
Flags: "K" = Keyline not found "Mr o=

"E" = Manually edited AN

Acquisition date

5
6
9

60.00%

Decay Corr

2-8igma Error
.001E+04
.048E+01
L213E+01
.079E4+02
.005E+02
.156E+4+02
.006E+02
.099E+02

[eNoNeNoNeRoNeNo)

Manually accepted

Page

2-Sigma
$Error Flags
.95

.19

.19

.13

.26

.93

.31

.47

N O WO bd PO

= Nuclide specific abn. limit
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Unidentified Energy Lines 'Pagé : 3
Sample ID 06525031921 Acquisition date 19-MAR-2021 14:45:58
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SELL Flags
0 46 .49 1852 34584 0.92 93.80 92 5 B8.39E-03 29.0 92.94E-02
0 74.78 1441 47490 0.94 150.37 148 7 6.19E-03 50.4 2.39E+00
0 136.44 11811 51850 1.00 273.67 270 9 5.07E-02 7.2 6.50E+00
0 510.77 4028 39854 2.05 1022.23 1017 11 1.73E-02 19.4 2.78E+00
0 609.07 1127 18831 1.79 1218.80 1216 8 4.84E-03 43.6 2.38E+00
0 1460.73 1780 2060 2.03 2%921.57 2915 13 7.65E-03 11.5 1.07E+400
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 15
Number of unidentified lines 6
Number of lines tentatively identified by NID 9 60.00%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
02-CD109 462.90D 2.68 3.764E+02 1.009E+03 0.001E+04 0.95
03-CO0O57 270.90D 5.39 7.425E+00 4 .003E+01 0.048E+01 1.19
04-CE139 137.66D 27.5 1.845E+00 5.080E+01 0.213E+01 4.19
06-5N113 115.10D 52.7 3.604E+00 1.901E+02 0.079E+02 4.13
08-CS137 30.17Y 1.04 1.666E+02 1.736E+02 0.005E+02 0.26
09-Y88 106.65D 72.2 5,490E+00 3.964E+02 0.156E+02 3.93
10-CO60 5.27Y 1.27 1.620E+02 2.054E+02 0.006E+02 0.31
12-Y88 106.65D 72.2 5.566E4+00 4.,019E+02 0.099E+02 2.47
Total Activity : 7.289E+02 2.467E+03
Grand Total Activity 7.289E+02 2.467E+03
Flags: "K" = Keyline not found "™M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
---- Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
02-CD109 1.009E+03 9.567E+00 7.229E4+00 0.000E+00 139.569
03-C057 4.003E+01 4.783E-01 3.829E-01 0.000E+00 104.556
04-CE1389 5.080E+01 2.131E+00 1.982E+00 0.000E+00 25.632
06-SN113 1.901E+02 7.858E+00 8.714E+00 0.000E+00 21.813
08-CS137 1.736E+02 4.566E-01 1.586E-01 0.000E+00 1094.419
09-Y88 3.964E+02 1.558E+01 1.503E+01 0.000E+00 26.383
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10-C0O60 2.054E+02 6.469E-01 1.376E-01 0.000E+00 i492.376
12-v88 4.019E+02 9.945E+00 5.425E4+00 0.000E+00O 74.088

- ==~ Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) Ided (BQ/TOTAL)
01-AM241 7.460E-02 7.931E-01 1.344E+00 0.000E+00 0.056
05-HG203 2.768E+402 1.141E+03 1.805E+03 0.000E+00 0.153
07-SR85 4 .560E+02 9.668E+01 1.427E402 0.000E+00 3.195%
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A,06525031921 ,03/22/2021 07:41,06/01/2019 12:00, l.OOOE+OO,SZé SML MIXED

B,06525031921 , CALIBRATION ,03/22/2021 07:40,06825031921
C,02-CD109,YES, 1.009E+03, 9.567E+00, 7.229E400,, 139.569
C,03-C057 ,YES, 4.003E+01, 4.783E-01, 3.829E-01,, 104.556
C,04-CE139,YES, 5.080E+01, 2.131E+00, 1.982E+00,, 25.632
C,06-SN113,YES, 1.901E+02, 7.858E+00, 8.714E+00, , 21.813
C,08-CS137,YES, 1.736E+02, 4.566E-01, 1.586E-01,, 1094.419
c,09-¥Y88 ,YES, 3.964E+02, 1.558E+01, 1.503E+01,, 26.383
C,10-C060 ,YES, 2.054E+02, 6.469E-01, 1.376E-01,, 1492.376
c,12-Y88 ,YES, 4.,019E+02, 9.945E+00, 5.425E+00, , 74.088
C,01-AM241,NO , 7.460E-02, 7.931E-01, 1.344E400,, 0.056
C,05-HG203,NO , 2.768E+02, 1.141E+403, 1.805E+03,, 0.153
C,07-5R85 ,NO , 4.560E+02, 9.668E+01, 1.427E4+02,, 3.195
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E & Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

S50 Bottle
Orig. Wt 51617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate G/si %err Y%abn Bqg/Tot G/S Bg/Tot Diff
Pb-210 22.28Y 46.6 724 4.18% 762.12 31.86
Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 1008.0  0.14%
Co-57  271.8d 122.1 77.25 85.51% 39.92 34.13 39.9 0.01%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 51.0 0.15%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62
Sn-113  115.09d 391.7 280 64.90% 190.62 123.72 188.8  -0.90%
Sr-856  64.849 514.0 547.9 98.40% 246.02 242.08
Cs-137 3017y 661.6 330.6 85.12% 171.61 146.07 174.9 1.92%
Y-88  106.65d 898.0 858.7 93.40% 406.22 379.41 3916  -3.60%
Co-60 527y 1173.2 460.4 100.00% 203.42 203.42 204.2 0.38%
Co-60 527y 1332.5 460.9 100.00% 203.64 203.64 20561 0.71%
Y-88  106.85d 1836.0 908 89.38% 403.69 401.19 4018 -0.44%
Eff. Name: 06550031621
s 5 A‘Q
Analyst:  KOJ W4T

Teledyne Confidential; Commercially Sensitive Business Data
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 22-MAR-2021 09:44:01.72
TBEO6 33-TP10933A HpGe ****%x** Aquigition Date/Time: 16-MAR-2021 08:49:41.57

LIMS No., Customer Name, Client ID: S50 SML MIXED GAMMA CALIBRATION

Sample ID : 06850031621 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 06550031621

Quantity : 1.00000E+00 TOTAL BKGFILE : NOBKG

Start Channel : 80 Energy Tol : 2.00000 Real Time : 3 07:08:03.15

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 3 07:04:03.86

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec $Err Fit
1 0 46.48 1992 42775 1.15 93.77 1.26E-01 7.00E-03 17.4

2 0 74.90 1912 30566 1.00 150.61 1.68E+00 6.72E-03 13.9

3 10 85.40 6727 89463 2.43 171.60 2.42E+00 2.36E-02 10.8 1.56E+01
4 10 88.01 103303 34137 0.96 176.82 2.58E+00 3.63E-01 0.4

5 0 122.04 72172 54617 0.98 244.87 3.97E+00 2.54E-01 0.7

6 0 136.46 9186 41242 1.06 273.70 4.17E+00 3.23E-02 4.0

7 0 165.87 17944 44649 1.12 332.51 4.17E+00 6.30E-02 2.3

8 0 185.73 1831 37630 1.36 372.23 4.02E+00 6.43E-03 17.7

9 0 391.74 15588 36578 1.25 784.15 2.31E+00 5.48E-02 2.4
10 0 510.95 5205 35452 2.11 1022.50 1.83E+400 1.83E~02 7.1
11 0 661.63 594880 31745 1.41 1323.77 1.46E+00 2.09E+00 0.1

12 0 898.00 16557 26885 1.57 1796.35 1.13E+00 5.82E-02 2.1

13 0 1173.22 412497 19014 1.73 2346.57 8.99E-01 1.45E+00 0.2
14 0 1332.51 372411 5543 1.78 2665.00 8.08E-01 1.31E+00 0.2

15 0 1460.90 2381 1616 2.06 2921.67 7.48E-01 8.37E-03 4.0

16 0 1764.40 424 1111 1.61 3528.32 6.43E-01 1.49E-03 17.4
17 0 1836.00 10002 1215 2.07 3671.44 6.23E-01 3.51E-02 1.3
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Spectrum MCAO: [NDSCOUNT] TBE06S1
Calib Date: 22-MAR-2021 09:44
Detector Geometzry 06550031621
Fit type 5th Degree Empirical
*kk kY
*X kK
* * * k&
* * ok
* kK

X *

* * %k

* X*

* %
* * %
* %
* X
* %
* * k&
X*
1~ K
* * X
*X
P *® K
e * kK
r X*
C *
e *
n
t
E *
f
£
i
c *
i
e
n
c
Y ®
1=
*
*
*
4é 7g 100 2é0 4é0 700 1000 2000
Energy (keV)

L95403 65 of 332




Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 22-MAR-2021 09:48:13.84
TBEO6 33-TP10933A HpGe *#****x*x* Aquisition Date/Time: 16-MAR-2021 08:49:41.57

LIMS No., Customer Name, Client ID: S50 5ML MIXED GAMMA CALIBRATION

Sample ID : 06550031621 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 06S50031621

Quantity . ¢+ 1.00000E+00 TOTAL BKGFILE : NOBKG

Start Channel : 80 Energy Tol : 2.00000 Real Time : 3 07:08:03.15

End Channel 1 4090 Pk Srch Sens: 9.00000 Live time : 3 07:04:03.86

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %

$Erx Fit
1 ¢ 46.48 1992 42775 1.15 93.77 1.26E-01 7.00E~03 17.4
2 0 74.90 1912 30566 1.00 150.61 1.68E+00 6.72E-03 13.9
3 10 85.40 6727 89463 2.43 171.60 2.42E+00 2.36E-02 10.8 1.56E+01
4 10 88.01 103303 34137 0.%6 176.82 2.58E+00 3.63E-01 0.4
5 0 122.04 72172 54617 0.98 244.87 3.97E+00 2.54E-01 0.7
6 0 136.46 9186 41242 1.06 273.70 4.17E400 3.23E-02 4.0
7 0 165.87 17944 44649 1.12 332.51 4.17E+00 6.30E-02 2.3
8 O 185.73 1831 37630 1.36 372.23 4.02E+00 6.43E-03 17.7
9 0 391.74 15588 36578 1.25 784.15 2.31E+00 5.48E-02 2.4
10 O 510.95 5205 35452 2.11 1022.50 1.83E+00 1.83E-02 7.1
110 661.63 594880 31745 1.41 1323.77 1.46E+00 2.09E+00 0.1
12 0O 898.00 16557 26885 1.57 1796.35 1.13E+4+00 5.82E-02 2.1
13 0 1173.22 412497 19014 1.73 2346.57 B8.99E-01 1.45E+00 0.2
14 0 1332.51 372411 5543 1.78 2665.00 8.08E-01 1.31E4+00 0.2
15 0 1460.90 2381 1616 2.06 2921.67 7.48E-01 8.37E-03 4.0
16 0 1764.40 424 1111 1.61 3528.32 6.43E-01 1.4%E-03 17.4
17 0 1836.00 10002 1215 2.07 3671.44 6.23E-01 3.51E-02 1.3
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn SEff BQ/TOTAL BQ/TOTAL ¥Error
02-CD1083 88.03 103303 3.72*% 2.584E+00 3.775E+02 1.008E+03 0.85
03-CO57 122.06 72172 85.51* 3.975E+00 7.460E+00 3.992E+01 1.42
04-CE139 165.85 17544 80.35*%* 4.170E+00 1.881E+00 5.104E+01 4.50
06-8N113 391.69 15588 64.90* 2.315E+00 3.646E+00 1.889E+02 4.71
08-C8137 661.65 594880 85.12*% 1.463E+00 1.679E+02 1.749E+02 0.29
09-Y88 898.02 16557 93.40* 1.127E+00 5.528E+00 3.916E+02 4.14
10-CO60 1173.22 412497 100.00 8.986E-01 1.613E+02 2.042E+02 0.35
1332.49 372411 100.00* 8.076E-01 1.620E+02 2.051E+02 0.34
12-Y88 1836.01 10002 99.38* 6.232E-01 5.674E+00 4.019E+02 2.54
Flag: "*" = Keyline

L95403 66 of 332




Summary of Nuclide Activity : Page : 2

Sample ID : 06850031621 Acquisition date : 16-MAR-2021 08:49:41
Total number of lines in spectrum 17

Number of unidentified lines 8

Number of lines tentatively identified by NID 9 52.94%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error %Error Flags
02-CD109 462.90D 2.67 3.775E+02 1.008E+03 0.009E+03 0.85
03-CO57 270.90D 5.35 7.460E+00 3.992E401 0.057E+01 1.42
04-CE139 137.66D 27.1 1.881lE+00 5.104E401 0.230E4+01 4.50
06-8SN113 115.10D 51.8 3.646E+00 1.889E+402 0.089E4+02 4.71
08-C8137 30.17Y 1.04 1.679E+02 1.749E+02 0.005E+02 0.29
09-Y88 106.65D 70.8 5.528E+400 3.916E+02 0.162E+02 4.14
10-C0O60 5.27Y 1.27 1.620E+02 2.051E+402 0.007E+02 0.34
12-Y88 106.65D 70.8 5.674E+00 4.019E+02 0.102E+02 2.54
Total Activity : 7.316E+02 2.461E+03

Grand Total Activity : 7.316E+02 2.461E+03

Flags: "K" = Keyline not found "M'" = Manually accepted

"E" = Manually edited "A" = Nuclide specific abn. limit
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Page

Unidentified Energy Lines 3
Sample ID 06850031621 Acquisition date 16-MAR-2021 08:49:41
It Energy Area Bkgnd FWHM Channel Left Pw Ctsg/Sec %Err SEff Flags
0 46 .48 1992 42775 1.15 93.77 91 7 7.00E-03 34.7 1.26E-01
0 74.90 1912 30566 1.00 150.61 149 5 6.72E-03 27.8 1.68E+00
10 85.40 6727 89463 2.43 171.60 164 18 2.36E-02 21.6 2.42E+00
0 136.46 9186 41242 1.06 273.70 270 8 3.23E-02 7.9 4.17E+00
0 185.73 1831 37630 1.36 372.23 370 7 6.43E-03 35.4 4.02E+00
0 510.95 5205 35452 2.11 1022.50 1017 11 1.83E-02 14.3 1.83E+00
0 1460.90 2381 1616 2.06 2921.67 2915 13 8.37E-03 8.1 7.48E-01
0 1764.40 424 1111 1.61 3528.32 3522 14 1.49E-03 34.7 6.43E-01
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 17
Number of unidentified lines 8
Number of lines tentatively identified by NID 9 52.94%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error %Error Flags
02-CD109 462.90D 2.67 3.775E+02 1.008E+03 0.009E+03 0.85
03-C0O57 270.90D 5.35 7.460E+00 3.992E+01 0.057E+01 1.42
04-CE139 137.66D 27.1 1.881E+0Q0 5.104E+01 0.230E+01 4.50
06-8SN113 115.10D 51.8 3.646E+00 1.889E+02 0.089E+02 4.71
08-CS137 30.17Y 1.04 1.673E+02 1.749E+02 0.005E+02 0.29
09-Y88 106.65D 70.8 5.528E+00 3.916E402 0.162E+02 4.14
10-CQ60 5.27Y 1.27 1.616E+02 2.047E+02 0.005E+02 0.24
12-Y88 106.65D 70.8 5.674E+00 4,.019E+02 0.102E+402 2.54
Total Activity 7.312E+02 2.460E+03
Grand Total Activity 7.312E+02 2.460E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
---- Identified Nuclides ~----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
Oé—CDlO9 1.008E+03 8.546E+00 8.191E+00 0.000E+00 123.002
03-C0O57 3.992E+01 5.681E-01 4.654E-01 0.000E+00 85.778
04-CE139 5.104E+01 2.298%E+00 2.363E+400 0.000E+00 21.597
06-5SN113 1.889E+02 8.890E+00 9.893E+00 0.000E+0O 19.094
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08-CS137 1.749E+02 5.077E-01
09-Y88 3.916E+02 1.620E+01
10-C0O60 2.047E4+02 5.012E-01
12-Y88 4.019E+02 1.019E+01
--~- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 -4 . 434E-01 7.280E-01
05-HG203 6.524E+02 1.179E+03
07-SR85 5.684E+02 1.104E+02

.849%E-01
.675E+01
.475E-01
.711E400

V= e

MDA
(BQ/TOTAL)

1.230E+4+00
2.003E403
1.632E+02

.000E+00 946 .

0 2272
0.000E+00 23.380
0.000E+00 1387.846
0.000E+00 70.369
MDA error Act /MDA
0.000E+00 ~-0.360
0.000E+00 0.326
0.000E+0O0 3.483

L95403 69 of 332




A,06850031621 ,03/22/2021 09:48,06/01/2019 12:00, 1.000E+00,850 5ML MIXED

B,06S50031621 , CALIBRATION ,03/22/2021 09:44,06850031621
C,02-CD109,YES, 1.008E+03, 8.546E4+00, 8.191E+00,, 123.002
C,03-C057 ,YES, 3.992E+01, 5.681E-01, 4.654E-01, , 85.778
C,04-CE139,YES, 5.104E+01, 2.299E+00, 2.363E+00,, 21.597
C,06~SN113,YES, 1.889E+02, 8.890E+00, 9.893E+00, , 15.094
C,08-C8137,YES, 1.749E+02, 5.077E-01, 1.849E-01,, 946.222
C,09-Y88 ,YES, 3.916E+402, 1.620E+01, 1.675E+01, , 23.380
C,10-C060 ,YES, 2.047E+02, 5.012E-01, 1.475E-01,, 1387.846
c,12-Y88 ,YES, 4.019E+402, 1.019E+01, 5.711E+00,, 70.369
C,01-AM241,NO , -4.,434E~-01, 7.290E-01, 1.230E400,, -0.360
C,05-HG203,NO , 6.524E4+02, 1.179E+03, 2.003E403,, 0.326
C,07-SR85 ,NO , 5.684E+02, 1.104E+02, 1.632E+02,, 3.483
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E & Z 2088-10-1 Mixed Gamma
6/119 12:00 PM

S25 Bottle

Orig. Wt 5.1617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate G/si %err %abn Bg/Tot G/S Bg/Tot Diff
Cd-109 462.9d 88.0 84,75 3.72% 1006.61 37.45 1005.0 -0.16%
Co-57 271.8d 1221 77.25 85.51% 39.92 34,13 40.0 0.14%
Ce-139 137.64d 165.9 92.68 80.35% 50.86 40.95 50.9 -0.05%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62 143.3  -8.17%
Sn-113  115.08d 391.7 280 64.90% 190.62 123.72 191.3 0.35%
Sr-85  64.849 514.0 547.9 98.40% 246,02 242.08 247.8 0.72%
Cs-137  30.17y 661.6 330.6 85.12% 171.61 146.07 173.9 1.34%
Y-88  106.85d 898.0 858.7 83.40% 406.22 379.41 390.3  -3.92%
Co-60 527y 1173.2 460.4 100.00% 203.42 203.42 204.9 0.73%
Co-60 527y 1332.5 460.9 100.00% 203.64 203.64 207.6 1.94%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 4013  -0.59%
Eff. Name: 07525121819
Analyst: KOJ
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 10:27:43.64
TBEQO7 31-TP10768B HpGe *x***%*x Acquisition Date/Time: 18-DEC-2019 14:56:31.96

Client ID: 825 SML, MIXED GAMMA CALIBRATION

LIMS No,.,, Customer Name,

Sample ID
Sample Type
Quantity
Start Channel
End Channel
MDA Multiple

Peak Evaluation -

Pk It Energy

46.
88.
122.
136
165.
255,
279,
391.
514.
661.
898.
1173.
1332.
1836.

WU W

= e R e g

64
05
07

.44

84
21
18
68
00
65
04
22
48
00

07825121
STD
1.00000E
80

4090
4.6600

Area

773
15405
14618

2070
10361
771
3032
14556
9029
36547
18756
28118
25432
11248

819

+00 TOTAL
Energy Tol

Pk Srch Sens:
Library Used: CALIBRATION

Bkgnd

4715
5939
4613
4130
5634
3174
3952
3443
3517
2915
2766
1516

837

356

FWHM

.33
.26
.29
.47
.38
.55
.44
.54
.66
.77
.00
.24
.41
.94

NNNNRRRRPRERERRRH

2.00000
9.00000

Identified and Unidentified

Channel

92.
175.
243 .
272.
331.
509.
557.
782.
.05
1322,
1794.
2344,
2662,
3668.

1027

73
52
53
27
06
71
65
53

19
67
63
88
97

Smple Date:

Geometry
BXGFILE

Real Time
Live time

$Eff

.18E-01
.78E+00
.70E+00
.80E+00
.46E+00
.63E+00
.21E400
.77E+00
.80E+00
.05E+00
.30E+00
.BOE+00
.60E+00
.26E+00

FHEFRPRPDDWWLOIONODXONI

HWWNARERWORNDRERFW

1-JUN-2019 12:00:00.0
07525121819
07BG112719MT

0 02:17:08.44

0 02:16:43.01

Cts/Sec

.A3E-02
.88E+00
.78E+00
.52E-01
.26E+00
.39E-02
.70E-01
.77E+00
.10E+00
468400
L.29E+00
.43E+00
.10E+00
.37E+00

$SErY Fit
1 .52E-01
.87E-01
.83E-01
.05E+00
.03E+00
.09E+00
.54E-01
.82E+00
.478E+00
.17E+00
.67E+00
L22E+00
.02E+01
21E+01

HOORORFRFB®WEOARMO®M
OO ®NUTO®NNWB
S I o I N S TR N R g e S R
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Spectrum

Calib Date:

Detector

Fit type
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MCAO : [NDSCOUNT] TBE0O7S1
26~DEC-2019 10:27

Geometry
5th Degree Empirical
X & * %
* % %k * ¥k
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 10:29:22.88
TBEO7 31-TP10768B HpGe ****%%% Aquisition Date/Time: 18-DEC-2019 14:56:31.96

LIMS No., Customer Name, Client ID: $25 5ML MIXED GAMMA CALIBRATION

Sample ID ¢ 07525121819 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 07825121819

Quantity : 1.00000E+00 TOTAL BKGFILE : 07BG112719MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 02:17:08.44

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 02:16:43.01

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel YEfE Cts/Sec %Err Fit
1 1 46 .64 773 4715 1.33 92,73 7.18E-01 9.43E-02 16.4 7.52E-01
2 1 88.05 15405 5939 1.26 175.52 6.78E+4+00 1.88E+00 1.3 5.87E-01
3 1 122.07 14618 4613 1.29 243.53 8.70E+00 1.78E+00 1.2 6.83E-01
4 1 136.44 2070 4130 1.47 272.27 8.80E+00 2.52E-01 6.2 4.05E+00
5 1 165.84 10361 5634 1.38 331.06 8.46E+00 1.26E+00 1.8 1.03E+00
6 1 255.21 771 3174 1.55 509.71 6.63E+00 9.39E-02 13.6 2.09E+00
7 1 279.18 3032 3952 1.44 557.65 6.21E4+00 3.70E-01 4.5 4.54E-01
8 1 391.68 14556 3443 1.54 782.53 4,77E+00 1.77E+00 1.2 1.82E+00
9 1 514.00 95029 3517 1.66 1027.05 3.80E+00 1.10E+00 1.8 4.47E+00
10 1 661.65 36547 2915 1.77 1322.19 3,05E+00 4.46E+00 0.6 4.17E+00
11 1 898.04 18756 2766 2.00 1794.67 2.30E+00 2.29E+400 1.0 6.67E+00
12 1 1173.22 28118 1516 2.24 2344.63 1.80E+00 3.43E+00 0.7 5.22E+00
13 1 1332.48 25432 837 2.41 2662.88 1.60E+00 3.10E+00 0.7 1.02E+01
14 1 1836.00 11248 356 2.94 3668.97 1.26E+00 1.,37E+00 1.0 1.21E+01
Flag: "*" = Peak area was modified by background subtraction

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn SEff BQ/TOTAL BQ/TOTAL $Error
02-CD109 88.03 15405 3.72% 6.778E+00 7.448E+02 1.005E+03 2.55
03-CO57 122.06 14618 85.51% 8.,701lE+00 2.395E4+01 3.987E4+01 2.41
04-CE139 165.85 10361 80.35*% 8,456E+00 1,859E+01 5.094E+01 3.65
05-HG203 279.20 3032 81.46* 6,215E+00 7.301E+00 1.433E+02 9.06
06-SN113 391.69 14556 64.90*% 4,771E+00 5.,731E+401 1.913E+402 2.31
07-SR85 513.99 9029 99.27* 3.802E+00 2.916E+01 2.478E+02 3.62
08-~CS137 661.65 36547 85.12% 3,048E+00 1.717E+02 1.739E+02 1.24
09-Y88 898,02 18756 93.40*% 2.304E+00 1.063E+02 3.903E+02 1.95
10-C060 1173.22 28118 100.00 1.798E+00 1.S807E+02 2.049E+02 1.37

1332.49 25432 100.00* 1.605E+00 1.S32E+02 2.076E+02 1.39
12-Y88 1836.01 11248 99.38*% 1.263E+00 1.093E+02 4,013E+02 2.07
Flag: "*" = Keyline
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Summary of Nuclide Activity
Sample ID : 07525121819

Total number of lines in spectrum
Number of unidentified lines

Acquisition date

14
3

Number of lines tentatively identified by NID 11

Nuclide Type

Uncorrected Decay Corr

Nuclide Hlife Decay BQ/TOTAL
02-CD109 462.90D 1.35 7.448E+02
03-CO57 270.90D 1.67 2.395E+01
04-CE139 137.66D 2.74 1.859E+01
05-HG203 46.61D 19.6 7.301E+00
06-8N113 115.10D 3.34 5.731E+01
07-SR85 64 .84D 8.50 2.916E+01
08-CS137 30.17Y 1.01 1.717E+02
05-Y88 106.65D 3.67 1.063E+02
10-C0O60 5.27Y 1.07 1.932E+02
12-Y88 106.65D 3.67 1.093E+02
Total Activity : 1.462E+03

Grand Total Activity : 1.462E+03

Flags: "K" = Keyline not found
"E" = Manually edited

78.57%

¥ iop

Page

Decay Corr 2-Sigma
BQ/TOTAL 2-Sigma Error %Error Flags
1.005E+03 0.026E+403 2.55
3.997E401 0.096E+01 2.41
5.094E+01 0.186E+01 3.65
1.433E+02 0.130E+02 9.06
1.913E+02 0.044E+02 2.31
2.478E+02 0.090E+02 3.62
1.739E402 0.022E+02 1.24
3.903E+02 0.076E+02 1.95
2.076E402 0.029E+402 1.39
4.013E+02 0.083E+02 2.07
2.852E+403
2.852E+03
"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Unidentified Energy Lines Page : 3
Sample ID : 07525121819 Acquisition date : 18-DEC-2019 14:56:31

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Exrr SELE Flags

1 46 .64 773 4715 1.33 92.73 89 9 9.43E-02 32.92 7.18E-01

1 136.44 2070 4130 1.47 272,27 267 10 2.52E-01 12.4 8.80E+00

1 255.21 771 3174 1.55 509,71 506 9 9.39E-02 27.3 6.63E+00
Flags: "T" = Tentatively associated

Summary of Nuclide Activity

Total number of lines in spectrum 14
Number of unidentified lines 3
Number of lines tentatively identified by NID 11 78.57%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
02-CD109 462.90D 1.35 7.448E+402 1.005E+03 0.026E+03 2.55
03-~C0O57 270.,90D 1.67 2.395E+401 3.997E+01 0.096E+01 2.41
04-CE139 137.66D 2.74 1,859E+01 5.094E+01 0.186E+01 3.65
05-HG203 46.61D 19.6 7.301E+400 1.433E+02 0.130E4+02 9.06
06-SN113 115.10D 3.34 5.731E+01 1.913E+02 0.044E+02 2.31
07-SR85 64.84D 8.50 2.916E+01 2.478E+02 0.090E+02 3.62
08-CS137 30.,17Y 1.01 1.717E402 1.739E+02 0.022E+02 1.24
09-Y88 106.65D 3.67 1.063E+02 3.903E+402 0.076E+02 1.95
10-CO60 5.27Y 1.07 1.919E+02 2.062E+02 0.020E+02 0.97
12-Y88 106.65D 3.67 1.093E+02 4 .,01l3E402 0.083E+02 2.07
Total Activity : 1.460E+03 2.850E+03
Grand Total Activity : 1.460E+03 2.850E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E'" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
~--- Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
02-CD109 1.005E+403 2.559E+01 1.912E+4+01 0.000E+00 52.567
03-C057 3.997E+01 9.624E-01 7.562E-01 0.000E+00 52.860
04-CE139 5.094E+01 1.861E+00 1.275E+00 0.000E+00 39.947
05-HG203 1.433E+02 1.298E+01 1.199E+01 0.000E+00 11.946
06-SN113 1.913E+02 4.427E+00 3.216E4+00 0.000E+00 59.495
07-SR85 2.478E+4+02 8.982E+00 6.105E+00 0.000E+00 40.592
08~-CS5137 1.739E+02 2.157E+00 1.016E+00 0.000E+00 171.218
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09-Y88 3..903E+02 7.605E+00
10-C0O60 2.062E+02 2.009E+00
12-Y88 4.013E+02 8.294E+00

---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 4 ,223E-01 2.177E+00

4.371E+00
1.090E+00
2.498E+00

MDA
(BQ/TOTAL)

3.537E+00

0.000E+00 89.291

0.000E+00C 189.159
0.000E+00 160.653

MDA error Act /MDA

0.000E+0GO 0.119
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’ 3

A,07525121819 ,12/26/2019 10:29,06/01/2019 12:00, 1.000E+00,S525 5ML MIXED

B, 07825121819 , CALTBRATION ,12/26/2019 10:27,07825121819
C,02-CD109,YES, 1.005E+03, 2.559E+01,  1.912E+01,, 52.567
C,03-C057 ,YES,  3.997E+01, 9.624E-01, 7.562E-01,, 52.860
C,04-CE139, YES, 5.094E+01, 1.861E+00, 1.275E+00,, 39.947
C,05-HG203, YES, 1.433E+02, 1.298E+01, 1.199E+01,, 11.946
C,06-8SN113,YES, 1.913E+02, 4.427E+00,  3.216E+00,, 59,495
C,07-SR85 ,YES,  2.478E+02, 8.982E+00), 6.105E+00,, 40.592
C,08-CS137,YES, 1.739E+02, 2.157E+00, 1.016E+00,, 171.218
C,09-Y88 ,YES, 3.903E+02, 7.605E+00, 4.371E+00,, 89.291
C,10-CO60 ,YES, 2.062E+02, 2.009E+00, 1.090E+00,, 189.159
C,12-Y88 ,YES, 4.013E+02, 8.294E+00, 2.498E+00,, 160.653
C,01-AM241,NO ,  4.223E-01, 2.177E+00,  3.537E+00,, 0.119
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E & Z 2088-10-1 Mixed Gamma
6/1/19 12:00 PM

S25 Bottle

Orig. Wt 5.1617 Volume 50
WtUsed 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate G/si %err %abn Bqg/Tot GIS Bqg/Tot Diff

Cd-109 462.9d 88.0 84.75 3.72% 1008.61 37.45 1008.0 0.14%
Co-57  271.8d 1221 77.25 85.51% 39.92 3413 40.1 0.49%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 50.8 -0.38%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62 146.5  -8.12%
Sn-113  115.09d 391.7 280 64.90% 190.62 123.72 192.2 0.83%
Sr-85  64.849 514.0 547.9 98.40% 246,02 242.08 240.0  -245%
Cs-137  30.17y 661.6 330.6 85.12% 171.61 146.07 175.4 2.21%
Y-88  106.65d 898.0 858.7 93.40% 406.22 379.41 396.8  -2.32%
Co-60 527y 1173.2 460.4 100.00% 203.42 203.42 202.8  -0.31%
Co-60 5.27y 1332.5 460.9 100.00%  203.64 203.64 206.4 1.35%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 402.2  -0.37%

Eff. Name: 08525121919 p
) 4
Analyst: KOJ s ke \

w2 =
aed,
% 3
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:

26-DEC-2019 11:55:49,52

TBEO8 31-TP20610B HpGe ***x*x*x% Aquisition Date/Time: 19-DEC-2019 09:30:14.76

LIMS No., Customer Name,

Sample ID
Sample Type
Quantity

Start Channel

End Channel

MDA Multiple

Peak Evaluation

Pk It Energy
11 46.22
2 1 87.92
3 1 122.05
4 1 136.49
5 1 165.89
6 1 255 .24
7 1 279.23
8 1 391.76
9 1 514.04

10 1 661.65

11 1 898.01

12 1 1173.18

13 1 1332.45

14 1 1836.03

4090
4.6600
Identified and Unidentified

Area

968
16445
15075

2140
10292
566
2924
13449
7815
32506
16369
23661
21386
9422

Client ID:
08525121919

1.00000E+00 TOTAL

Energy Tol
Pk Srch Se

Bkgnd

4222
5243
5614
4042
4634
3634
3581
3344
3136
2608
2548
1206

633

225

ns:

FWHM

.09
.23
.26
.49
.34
.33
.40
.46
.53
.64
.78
.92
.00
.27

I I e N e

2.00000
9.00000
Library Used: CALIBRATION

Channel

100.
183,
251.
280.
339.
517.
565.
789.
1033.
1328.
1800.
2348.
2666.
3671.

32
54
65
46
14
46
32
87
88
41
01
99
73
21

Smple Date:

Geometry
BKGFILE

Real Time
Live time

SEfE

.97E-01
.97E+00
.65E+00
.65E+00
.16E+00
.16E+00
.72E+00
.25E+00
.31E+00
.59E+00
.92E+00
"48E+00
.31E+00
.02E+00

MR DWD T ®mo 0

HNONNFEFWORKWOARENMREREF

S25 5ML MIXED GAMMA CALIBRATION

1-JUN-2019 12:00:00.0
08525121919
08BG112719MT

0 02:22:09.14

0 02:21:40.56

Cts/Sec

.14E-01
.93E+00
L7T7E4+00
.52E-01
.21E+00
.66E-02
.44F-01
.58E+00
.19E-01
.82E+00
.93E+00
.78E+00
.52E+00
.11E+00

$Err Fit
1 .72E-01
.31E+00
.88E-01
.70E+00
.22E-01
.29E+00
.L0E+00
.30E+00
.36E-01
.21E+00
.30E-01
.31E-01
.28E-01
.35E+00

HFOORORRBORARREN
HFddO-TOVUNAWTIOWR R

RFoauoRROoONMRFERORESIDS
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Spectrum
Calib Date:
Detector
Fit type
'7._
4_
P 2=~
e
r
o)
e
n
t
E 1-
f
f
i
C
i LT
e
n
c
Y
.4 -
*
*
L2~
*
40

MCAO: [NDSCOUNT] TBE0S8S1
26-DEC-2019 11:55

5th Degree Empirical

X

Geometry 08525121919
X*
kk*x  kk*X
* k * %
* %k
* %k
* %
X*
* %
*
X*
*
%k
X
*
* k
X
k ok
*
*
X*
*
*
K*
X
* %
* %
X*

*
O U U A B U l
1é0 2éo 400 700 1000 2000

Energy (keV)
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 11:57:03.65
TBEO8 31-TP20610B HpGe ****x*** Aquisition Date/Time: 19-DEC-2019 09:30:14.76

LIMS No., Customer Name, Client ID: S25 SML MIXED GAMMA CALIBRATION

Sample ID : 08825121919 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 08525121919

Quantity : 1.00000E+00 TOTAL BKGFILE : 08BGLl12719MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 02:22:09.14

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 02:21:40.56

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SELf Cts/Sec %Err Fit
1 1 46.22 968 4222 1.09 100.32 7.97E-01 1.14E-01 12.1 7.72E-01
2 1 87.92 16445 5243 1.23 183.54 6.97E+00 1.93E+00 1.1 2.31E+00
3 1 122,05 15075 5614 1.26 251.65 8.65E+00 1.77E+400 1.3 7.88E-01
4 1 136.49 2140 4042 1.49 280.46 B8.65E+00 2.52E-01 6.0 1.70E+00
5 1 165.89 10292 4634 1.34 339.14 8.16E+00 1.21E+00 1.7 9.22E-01
6 1 255.24 566 3634 1.33 517.46 6.16E+00 6.66E-02 20.3 1.29E+400
7 1 279.23 2924 3581 1.40 565.32 5.72E+00 3.44E-01 4.4 1.10E+00
8 1 391.76 13449 3344 1.46 789.87 4.25E+00 1.58E+00 1.2 2.30E+00
9 1 514 .04 7815 3136 1.53 1033.88 3.31E+00 9.1%9E-01 1.9 8.36E-01
10 1 661.65 32506 2608 1.64 1328.41 2.59E+00 3.82E+400 0.7 1.21E+00
11 1 898.01 16369 2548 1.78 1800.01 1.92E+00 1.93E+00 1.0 8.30E-01
12 1 1173.18 23661 1206 1.92 2348.99 1.48E+00 2.78E+00 0.7 5.31E-01
13 1 1332.45 21386 633 2.00 2666.73 1.31E+00 2.52E+00 0.7 6.28E-01
14 1 1836.03 9422 225 2.27 3671.21 1.02E+00 1.11E+00 1.1 1.35E+00
Flag: "*" = Peak area was modified by background subtraction

Nuclide Line Activity Report

Nuclide Type: )
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $Eff BQ/TOTAL BQ/TOTAL $Error
02-CD109 88.03 16445 3.72* 6,973E+00 7.457E+02 1.008E+03 2.29
03-CO57 122.06 15075 85.51* 8.646E+00 2.399E+01 4.011E+01 2.57
04-CE139 165.85 10292 80.35*% B8.164E+00 1.846E+01 5.077E+01 3.30
05-HG203 279.20 2924 81.46* 5,722E+00 7.379E+400 1.465E+02 8.76
06-SN113 391.69 13449 64.90* 4 .254E+00 5.731E+401 1.922E402 2.48
07-SR85 513.99 7815 99.27* 3,306E+00 2.801E+01 2.400E+02 3.83
08-CS137 661.65 32506 85.12*% 2.594E+00 1.732E402 1.754E4+02 1.31
09-Y88 898.02 16369 93.40* 1.918E+00 1.075E+02 3.968E+02 2,09
10-C0O60 1173.22 23661 100.00 1.475E+00 1.887E+02 2.028E+02 1.47

1332.49 21386 100.00* 1.311E+00 1.920E+02 2.064E+02 1.47
12-Y88 1836.01 9422 99.38*% 1.024E+00 1.090E+02 4.022E+02 2.23
Flag: "*" = Keyline
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Summary of Nuclide Activity

Sample ID

08825121919

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NID 11

Nuclide Type

Nuclide
02-CD109
03-C0O57
04-CE139
05-HG203
06-SN113
07-8SR85
08-C8137
09-Y88
10-C060
12-Y88

Total Activity

Grand Total Activity

Flags: "K"
IIEH

Hlife

462.
270,
137.
46.
115.
64 .
30.
106.

5.
106.

]

90D
90D
66D
61D
10D
84D
17Y
65D
27Y
65D

Acquigition date

14
3

Uncorrected Decay Corr

BQ/TOTAL

.457E+02
.399E+01
.846E+01
.379E+00
.731E+01
.801E+01
.T32E402
.075E402
.920E+02
.090E+02

1.462E+03

HMEHERERFEFDDOIEDNDJI

1.462E+03

Keyline not found
Manually edited

78.57%

‘ H

Page

Decay Corr 2-Sigma
BQ/TOTAL 2-Sigma Error %Error Flags
1.008E+03~ 0.023E+03 2.29
4,011E+01 0.103E+401 2.57
5.077E+01 0.168E+401 3.30
1.465E+02 0.128E+02 8.76
1.922E+402 0.048E+02 2.48
2.400E+02 0.092E+02 3.83
1.754E+02 0.023E+02 1.31
3.968E402 0.083E+4+02 2.09
2.064E+02 0.030E+02 1.47
4.022E+02. 0.089E+4+02 2.23
2.858E+03
2.858E+03
"M" = Manually accepted
"AM" = Nuclide specific abn. limit
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Unidentified Energy Lines

Page

3

Sample ID 08825121919 Acquisition date 19-DEC~-2019 09:30:14
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
1 46,22 968 4222 1.09 100.32 97 8 1.14E-01 24.2 7.97E-01
1 136.49 2140 4042 1.49 280,46 276 10 2.52E-01 11.9 8.65E+00
1 255.24 566 3634 1.33 517.46 512 10 6.66E-02 40.6 6.16E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 14
Number of unidentified lines 3
Number of lines tentatively identified by NID 11 78.57%
Nuclide Type
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error %Error Flags
02-CD109 462.90D 1.35 7.457E+02 1.008E+03 0.023E+03 2.29
03-CO57 270.90D 1.67 2.398E+01 4.011E+01 0.103E+01 2.57
04-CE139 137.66D 2.75 1.846E+01 5.077E+01 0.168E+01 3.30
05-HG203 46 .61D 19.8 7.379E+00 1.465E+02- 0.128E+02 8.76
06-SN113 115.10D 3.35 5.731E+01 1.922E+02 0.048E+02 2.48
07-5R85 64 .84D 8.57 2.801E+01 2.400E+02 0.092E+402 3.83
08-CS137 30.17Y 1.01 1.732E+02 1.754E+02 0.023E+02 1.31
09-Y88 106.65D 3.69 1.075E+02 3.968E+02 0.083E+02 2.09
10-CO60 5.27Y 1.08 1.903E+02 2.046E+02 0.021E+02 1.04
12-Y88 106.65D 3,69 1.090E+02 4.022E+02 0.089E+02 2.23
Total Activity : 1.461E+03 2.856E+03
Grand Total Activity : 1.461E+03 2.856E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
--~-~ Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TQTAL)
02-CD109S 1.008E+03 2.311E401 1.822E+01 0.000E+00 55,299
03-CO0O57 4.011E+01 1.031E+00 7.340E-01 0.000E+00 54.648
04-CE138 5.077E+01 1.678E+00 1.305E+400 0.000E+00 38.902
05-HG203 1.465E+02 1.282E+01 1.242E+01 0.000E+00 11.794
06-SN113 1.922E+02 4.763E+00 3.294E+00 0.000E+00 58.358
07-SR85 2.400E+02 9.188E+00 6.549E+00 0.000E+00 36.647
08-CS137 1.754E+02 2.292E+00 1.071E+00 0.000E+0OC 163.721
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09-Y88 3.968E+02 8.278E+00 4.619E+4+00 0.000E+00C 85.910
10-CO60 2.046E+02 2.127E+00 1.090E+00 0.000E+00 187.592
12-Y88 4,022E+02 8.3850E+00 2.374E+00 0.000E+00 169.424

~--~- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA erxror Act /MDA
Nuclide (BQ/TOTAL) Ided (BQ/TOTAL)
01-aM241 6.813E-02 2.018E+00 3.218E+00 0.000E+00C 0.021
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A,08525121919 ,12/26/2019 11:57,06/01/2019 12:00, 1.000E+00,525 5ML MIXED

B,0882512191%9 , CALIBRATION ,12/26/2019 11:55,085825121919
C,02-CD109,YES, 1.008E+03, 2.311E+01, 1.822E+01,, 55.299
C,03-C0O57 ,YES, 4.011E401, 1.031E+00, 7.340E-01, , 54.648
C,04-CE139,YES, 5.077E+01, 1.678E+00, 1.305E+00,, 38.902
C,05-HG203,YES, 1.465E4+02, 1.282E+01, 1.242E+01, , 11.7594
C,06-SN113,YES, 1.922E402, 4.763E+00, 3.294E+00,, 58.358
C,07-SR85 ,YES, 2.400E+02, 9.188E+00, 6.549E+00, , 36.647
C,08-C5137,YES, 1.754E+02, 2.292E+00, 1.071E+00,, 163.721
Cc,05-Y88 ,YES, 3.968E+402, 8.278E+00, 4.619E+00, , 85.910
C,10-CO60 ,YES, 2.046E+02, 2.127E+00, 1.090E+00,, 187.592
C,12-Y88 ,YES, 4.022E+02, 8.950E+00, 2.374E+00,, 169.424
C,01-AM241,NO , 6.813E-02, 2.018E+00, 3.218E+00, , 0.021
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E 8 Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

S50 Bottle

Orig. Wt 5.1617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate Gisi %err %abn BqlTot GIS - Bgl/Tot Diff

Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 1011.0 0.44%
Co-57 271.8d 1221 77.25 85.51% 39.92 34.13 39.7 -0.47%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 517 1.35%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62 145.0  -7.08%
Sn-113  115.08d 391.7 280 64.90% 190.62 123.72 188.9  -0.90%
Sr-85  64.849 514.0 547.9 98.40% 246.02 242.08 246.5 0.19%
Cs-137  30.17y 661.6 330.6 85.12% 171.61 146.07 174.8 1.86%
Y-88  106.65d 898.0 858.7 93.40% 406.22 379.41 3965  -2.64%
Co-60 527y 1173.2 460.4 100.00% 203.42 203.42 2032 -0.11%
Co-60 5.27y 1332.5 460.9 100.00%  203.64 203.64 206.2 1.26%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 402.3  -0.35%

Analyst:
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 11:59:44.02
TBE0O8 31-TP20610B HpGe ***x%%%* Aquisition Date/Time: 19-DEC-2019 14:24:25.59

LIMS No., Customer Name, Client ID: 850 5ML MIXED GAMMA CALIBRATION

Sample ID : 08550121919 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 08550121919

Quantity : 1.00000E+00 TOTAL BKGFILE : 08BGL12719MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 03:30:31.74

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 03:30:00.00

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area  Bkgnd FWHM Channel $BEEf Cts/Sec %Err Fit
1 1 46 .22 1277 5281 1.50 100.46 7.01E-01 1.01E-01 10.6 1.75E+00
2 1 87.92 16596 6858 1.24 183.66 4.74E+00 1.32E+00 1.2 2.05E-01
3 1 122.05 15088 5409 1.26 251.78 5.90E+00 1.20E+400 1.2 5.56E-01
4 1 136.46 2057 5308 1.46 280.53 5.94E+00 1.63E-01 7.2 6.20E-01
5 1 165.590 10778 5471 1.35 339.29 5.68E+00 8.55E-01 1.7 7.49E-01
6 1 255.16 647 3704 1.43 517.41 4.35E+00 5.13E-02 17.4 3.53E-01
7 1 279.24 3024 4125 1.37 565.47 4.05E+00 2.40E-01 4.5 9.44E-01
8 1 391.75 13827 4116 1.45 789.97 3.01E+00 1.10E+00 1.3 2,11E+00
9 1 514.02 83893 4272 1.57 1033.96 2.34E+00 6.66E-01 2.1 4.31E+400
10 1 661.65 34173 2764 1.64 1328.51 1.85E+00 2.71E+00 0.6 1.83E+00
11 1 814.11 316 1342 1.40 1632.71 1.52E+00 2.51E-02 21.5 1.13E+00
12 1 898.01 17482 2500 1.78 1800.10 1.39E+4+00 1.39E+00 1.0 7.35E-01
13 1 1173.18 25897 1364 1.89 2349.07 1.09E+00 2.06E+00 0.7 1.16E+00
14 1 1332.46 23483 689 2.00 2666.79 9.72E-01 1.86E+00 0.7 1.07E+00
15 1 1836.03 10194 166 2.26 3671.21 7.48E-01 8.08E-01 1.0 6.49E-01
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 12:02:28.82
TBEO8 31-TP20610B HpGe ***x%x%% Aquisition Date/Time: 19-DEC-2019 14:24:25.59

LIMS No., Customer Name, Client ID: S50 5ML MIXED GAMMA CALIBRATION

Sample ID : 088501219159 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 08550121919

Quantity : 1.00000E+00 TOTAL BKGFILE : 08BG112719MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 03:30:31.74

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 03:30:00.00

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %Err Fit
1 1 46.22 1277 5281 1.50 100.46 7.01E-01 1.01E-01 10.6 1.75E+00
2 1 87.92 16596 6858 1.24 183.66 4.74E+00 1.32E+00 1.2 2.05E-01
3 1 122,05 15088 5409 1.26 251.78 5.90E+00 1.20E+00 1.2 5.56E-01
4 1 136.46 2057 5308 1.46 280.53 5.94E+00 1.63E-01 7.2 6.20E-01
5 1 165.90 10778 5471 1.35 339.29 5,68E+00 8.55E-01 1.7 7.49E-01
6 1 255.16 647 3704 1.43 517.41 4-35E+00 5.13E-02 17.4 3.53E-01
7 1 279.24 3024 4125 1.37 565.47 4.05E+00 2.40E-01 4.5 9.44E-01
8 1 391.75 13827 4116 1.45 789.97 3.01E+00 1.10E+00 1.3 2.11E+00
9 1 514.02 8393 4272 1.57 1033.96 2.34E+00 6.66E-01 2.1 4.31E+00
10 1 661.65 34173 2764 1.64 1328.51 1.85E+00 2.71E+00 0.6 1.83E+00
11 1 814.11 316 1342 1.40 1632.71 1.52E+00 2.51E-02 21.5 1.13E+00
12 1 898.01 17482 2500 1.78 1800.10 1.39E400 1.39E+400 1.0 7.35E-01
13 1 1173.18 25897 1364 1.89 2349.07 1.09E+400 2.06E+00 0.7 1.16E+00
14 1 1332.46 23483 689 2,00 2666.79 9.72E-01 1.86E+00 0.7 1.07E+00
15 1 1836.03 10194 166 2.26 3671.21 7.48E-01 8.09E-01 1.0 6.49E-01
Flag: "*" = Peak area was modified by background subtraction

. Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area %Abn SEff BQ/TOTAL BQ/TOTAL $¥Error
02-CD109 88.03 16596 3.72*% 4.736E+00 7.477E+02 1.011E+03 2.49
03-CO57 122.06 15088 85.51*% 5.887E+00 2.374E+01 3.973E+01 2.45
04-CE139 165.85 10778 80.35* 5,676E+00 1.876E+01 5.165E+01 3.36
05-HG203 279.20 3024 81.46* 4.047E+00 7.281E+Q0 1.450E+02 8.99
06-SN113 391.69 13827 64.90* 3,007E+00 5.623E+01 1.889E+02 2.56
07-SR85 513.99 8393 99.27* 2.338E+00 2,869E+01 2.465E+02 4.28
08-CS137 661.65 34173 85.12* 1.846E+00 1.726E+02 1.748E+02 1.28
09-Y88 898.02 17482 93.40* 1.389E+00 1.070E+02 3.955E+02 1.96
10-C0O60 1173.22 25897 100.00 1.088E+00 1.8S0E+02 2.032E+02 1.41

1332.49 23483 100.00* 9.718E-01 1.918E+02 2.062E+02 1.41
12-Y88 1836.01 10194 99.38*% 7.480E-01 1.088E+02 4.023E+02 2.08
Flag: "*" = Keyline
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Summary of Nuclide Activity

Sample ID

08550121919

Total number of lines in spectrum

Number of unidentified lines

Acquisition date

15
4

Number of lines tentatively identified by NID 11

Nuclide Type

Nuclide
02-CD109
03-C0Ok87
04-CE139
05-HG203
06-8N113
07-SR85
08-CS137
09-Y88
10-C0O60
12-Y88

Total Activity

Grand Total Activity

Flags: "K"
HEH

Hlife

462.
270.
137.
46.
115.
64 .
30.
106.

5.
106.

90D
90D
66D
61D
10D
84D
17Y
65D
27Y
65D

Uncorrected Decay Corr
BQ/TOTAL

EFRERRNUIRENDG

1.

.477E4+02
.374E+401
.876E+01
.281E+00
.623E+01
.869E+01
.726E402
.070E+02
.918E+02
.088E+02

.463E+03

463E+03

Keyline not found
Manually edited

73.33%

5

Page

Decay Corx 2-Sigma
BQ/TOTAL . 2-Sigma Error %Error Flags
1.011E+403 0.025E+03 2.49
3.973E401 0.097E+01 2.45
5.165E+01 0.174E+01 3.36
1.450E+02 0.130E+02 8.99
1.889E+402 0.048E+02 2.56
2.465E+02 0.106E+02 4.28
1.748E+4+02 0.022E+02 1.28
3.955E+02 0.078E+02 1.96
2.062E+4+02, 0.029E+02 1.41
4.023E+02 0.084E+02 2.08
2.861E4+03
2.861E+03
"M" = Manually accepted
"A" = Nuclide specific abn. limit
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i

3

Flags

Unidentified Energy Lines Page
Sample ID 08850121919 Acquisition date 19~DEC-2019 14:24:25
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff
1 46 .22 1277 5281 1.50 100.46 96 9 1.01E-01 21.3 7.,01E-01
1 136.46 2057 5308 1.46 280.53 275 11 1.63E-01 14.4 5.94E+00
1 255.16 6477 3704 1.43 517.41 514 9 5.13E-02 34.9 4.35E+00
1 814 .11 316 1342 1.40 1632.71 1628 9 2.51E-02 43.1 1.52E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 15
Number of unidentified lines 4
Number of lines tentatively identified by NID 11 73.33%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corx Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
02-CD109 462.90D 1.35 7.477E+02 1.011E+03 0.025E+03 2.49
03-CO57 270.90D 1.67 2.374E+401 3.973E+01 0.097E+01 2.45
04-CE139 137.66D 2.75 1.876E+01 5.165E+01" 0.174E+01 3.36
05-HG203 46.61D 12.9 7.281E+00 1.450E+02 0.130E+02 8.99
06-SN113 115.10D 3.36 5.,623E+401 1.889E+02 0.048E+402 2.56
07-SR85 64,84D 8.59 2.869E+01 2.465E+02 0.106E+02 4.28
08~CS137 30.17Y 1.01 1.726E+02 1.748E+02 0.022E+02 1.28
09-Y88 106.65D 3.70 1.070E+02 3.955E+02 0.078E+402 1.96
10-C060 5.27Y 1.08 1.904E+02 2.047E+02 0.020E+02 1.00
12-Y88 106.65D 3.70 1.088E+02 4.023E+02 0.084E+02 2.08
Total Activity 1.461E+03 2.859E+03"
Grand Total Activity 1.461E+03 2.859E+03
Flagg: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

Interference Report

No interference correction performed

Combined Activity-MDA Report

Nuclide

02-CD109
03-CO057
04-CE139
05-HG203
06-SN113
07-SR85

Identified Nuclides

Activity
(BQ/TOTAL)

NH U W

.011E+03
.973E+01
.165E+01
.450E+02
.889E+02
.465E+02

Act error

MDA
(BQ/TOTAL)

MDA error

.512E+01
.733E-01
.737E+00
.303E+01
.831E+00
.055E+01

OB R 0N

.884E+01
.871E-01
.332E+00
.248E+01
.407E+00
.386E+00

L N

.000E+00
.000E+00Q
.000E+00C
.000E+00
.000E+0Q
.000E+00C

OO OO0 OO

Act /MDA

53.

50
38
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08-CS137 1.748E+02 2.230E+00
09-Y88 3,955E4+02 7.764E+00
10-C060 2.047E+02 2.041E+00
12-Y88 4.023E+02 8.355E+00
---- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 ~-1.459E+00 1.968E+00

.062E+400
.579E+00
.007E+00
.125E+00

SR N

MDA
(BQ/TOTAL)

3.106E+00

0.000E+00 164 .526
0.000E+00 86.362
0.000E+00 203.154
0.000E+00 189.307
MDA error Act /MDA
0.000E+00 -0.470

L95403 93 of 332




A,08550121919 ,12/26/2019 12:02,06/01/2019 12:00, 1.000E+00,850 5ML MIXED

B,08S50121919 , CALIBRATTION ,12/26/2019 11:59,08550121919
C,02-CD109,YES, 1.011E+03, 2.512E+01, 1.884E+01,, 53.628
C,03-C0O57 ,YES, 3.973E+01, 9.733E-01, 7.871E-01,, 50.475
C,04-CE139,YES, 5.165E+01, 1.737E+00, 1.332E+400,, 38.790
C,05-HG203,YES, 1.450E+02, 1.303E+01, 1.248E+01,, 11.620
C,06-SN113,YES, 1.889E+02, 4.831E+00, 3.407E+00, , 55.431
C,07-SR85 ,YES, 2.465E+02, 1.055E+01, 6.386E+00, , 38.593
C,08-CS8S137,YES, 1.748E+02, 2.230E+00, 1.062E400,, 164.526
Cc,09-Y88 ,YES, 3.955E+02, 7.764E+00, 4.579E+00, , 86.362
C,10-C0O60 ,YES, 2.047E+02, 2.041E+00, 1.007E+00,, 203.154
c,12-Y88 ,YES, 4.023E+02, 8.355E+00, 2.125E+00,, 189.307
C,01-AM241,NO , ~-1.459E+00, 1.968E+00, 3.106E+00,, ~0.470
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E & Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

S25 Bottle

Orig. Wt 5.1617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate G/si %err %abn Bqg/Tot GIS Bg/Tot Diff
Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 9936  -1.29%
Co-57 271.8d 122.1 77.25 85.51% 39.92 34.13 421 5.37%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 47.8 -6.25%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62 156.1 0.04%
Sn-113  115.09d 391.7 280 64.90% 190.62 123.72 191.6 0.51%
Sr-85 64,849 514.0 547.9 98.40% 246,02 242.08 248.5 0.19%
Cs-137  30.17y 661.6 330.6 85.12% 171.61 146.07 172.8 0.69%
Y-88  106.65d 898.0 858.7 93.40% 4086.22 379.41 386.9 -4.76%
Co-60 527y 1173.2 460.4 100.00% 203.42 203.42 204.0 0.28%
Co-60 527y 1332.5 460.9 100.00% 203.64 203.64 207.4 1.84%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 4001 -0.89%
Eff. Name: 11525121819
Analyst:  KOJ /7K
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 12:23:32.17
TBE11l 59-TN51806A HpGe *#*****% Aquisition Date/Time: 18-DEC-2019 09:33:11.11

Sample ID : 11525121819 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 11525121819

Quantity : 1.00000E+00 TOTAL BKGFILE : 11BG112719MT

Start Channel : 70 Energy Tol : 2.00000 Real Time : 0 03:11:53.14

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 03:11:03,28

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SELL Cts/Sec %Err Fit
1 0 46.47 35805 13059 1.40 91.92 9.09E+00 3.12E+00 0.9
2 0 88.02 33122 7436 1.42 175.07 1.05E+401 2.89E+00 0.8
3 0 122.04 22326 7271 1.51 243.14 9.,03E+00 1.385E+00 1.1
4 0 136.43 2706 4424 1.36 271.93 8.44E+00 2.36E~-01 5.0
5 0 165.87 11911 5271 1.51 330.83 7.41E+00 1.04E+00 1.5
6 O 199.04 676 4281 1.71 397.18 6.51E+00 5.90E-02 17.9
7 0 255.21 882 3762 1.57 509.58 5.41E+00 7.69E-02 13.5
8 O 279.20 3759 5069 1.56 557.57 ©5.05E+00 3.28E-01 4.3
9 0 391.75 16494 4392 1.66 782.76 3.86E+00 1.44E+00 1.2

10 O 513.92 10151 3822 1.80 1027.19 3.07E+00 8.86E-01 1.7

11 O 661.66 40746 3429 1.88 1322.79 2.45E+00 3.55E+00 0.6

12 0 898.01 20678 3829 2.05 1795.69 1.83E+00 1.80E+00 1.0

13 0 1173.22 31189 1914 2.27 2346.36 1.41E+00 2.72E+00 0.7

14 0 1332.52 27709 1290 2.33 2665.10 1.25E+00 2.42E+00 0.7

15 0 1835.99 11913 387 2.75 3672.54 9.59E-01 1.04E+00 1.0
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 12:24:28.73
TBE1l 59-TNS51806A HpGe *#***%%*x Aquisition Date/Time: 18-DEC-2019 09:33:11.11

LIMS No., Customer Name, Client ID: $25 5ML MIXED GAMMA CALIBRATION

Sample ID : 11525121819 Smple Date: 1-JUN-2018 12:00:00.0
Sample Type : STD Geometry : 11525121819

Quantity : 1.00000E+00 TOTAL BKGFILE : 11BG112719MT

Start Channel : 70 Energy Tol : 2.00000 Real Time : 0 03:11:53.14

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 03:11:03.28

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SELf Cts/Sec %Err Fit

1 0 46 .47%* 35629 13059 1.40 91.92 9.09E+00 3.11E+00 0.9

2 0 88.02% 33070 7436 1,42 175.07 1.05E+01 2.88E+00 0.8

3 0 122.04 22326 7271 1.51 243.14 9.03E+00 1.95E+00 1.1

4 0 136.43 2706 4424 1.36 271.93 8.44E+00 2.36E-01 5.0

5 0 165.87 11911 5271 1.51 330.83 7.41E+00 1.04E+00 1.5

6 0 199.04 676 4281 1.71 397.18 6.51E+00 5.90E-02 17.9

7 0 255.21 882 3762 1.57 509.58 5.41E+00 7.69E-02 13.5

8 0 279.20 3759 5069 1.56 557.57 G5.05E+00 3.28E-01 4.3

9 0 391.75 16494 4392 1.66 782.76 3.86E+00 1.44E+00 1.2

10 0O 513.92 10151 3822 1.80 1027.19 3.07E+00 8.86E-01 1.7

11 © 661.66 40746 3429 1.88 1322.79 2.45E+00 3.55E+4+00 0.6

12 0 898.01 20678 3829 2.05 1795.,69 1.83E+00 1.80E+00 1.0

13 0 1173.22 31189 1914 2.27 2346.36 1.41E+00 2.72E+00 0.7

14 0 1332.52 27709 1290 2.33 2665.10 1+25E+00 2.42E+00 0.7

15 0 1835.99 11913 387 2.75 3672.54 9.59E-01 1.04E+00 1.0
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:

Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn SBfL BQ/TOTAL BQ/TOTAL $Exrror
02-CD109 88.03 33070 3.72* 1.053E+01 7.365E+02 9.936E+02 1.51
03-C057 122.06 22326 85.51% 9.032E+00 2.522E+01 4.206E+01 2.13
04-CE139 165.85 11911 80.35*% 7.407E+00 1.746E401 4.778E+01 3.05
05-HG203 279.20 3759 81.46* 5.,046E+00 7.978E+00 1.561E+4+02 8.67
06-SN113 391.69 16494 64.90% 3.858E+00 5,747E+01 1.916E+02 2.34
07-SR85 513.99 10151 99.27* 3,069E+00 2.807E+01 2.465E+02 3.37
08-Cs137 661.65 40746 85.12*% 2.,447E+00 1.707E+02 1.728E+02 1.19
05-Y88 8398.02 20678 93.40* 1.831E+00 1.055E+02 3.869E+4+02 2,02
10-C0O60 1173.22 31189 100.00 1.413E+00 1.926E+02 2.070E+02 1.35
1332.49 27709 100.00% 1.253E+00 1.93CE+02 2.074E+02 1.36

12-Y88 1836.01 11913 99.38*% 9.586E-01 1.091E+02 4.001E+02 2.07

Flag: "*" = Keyline
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Summary of Nuclide Activity g Page 2
Sample ID : 11825121819 Acquigition date : 18-DEC-2019 09:33:11
Total number of lines in spectrum 15
Number of unidentified lines 4
Number of lines tentatively identified by NID 11 73.33%
Nuclide Type
Uncorrected Decay Corr. Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error %Error Flags
02-CD10S 462.90D 1.35 7.365E+402 9.936E+02 0.150E+402 1.51
03-C057 270.90D 1.67 2.522E+401 4.206E+01 0.090E+01 2.13
04-CE139 137.66D 2.74 1.746E+01 4.778E+01 0.146E+01 3.05
05-HG203 46.61D 19.6 7.978E+00 1.561E+02 0.135E402 8.67
06-SN113 115.10D 3.33 5.747E+01 1.916E+02 0.045E+02 2.34
07-SR85 64 .84D 8.48 2.907E+01 2.465E+02 0.083E+02 3.37
08-CS137 30.17Y 1.01 1.707E+02 1.728E+02 0.021E+02 1.19
05-Y88 106.65D 3.67 1.055E+02 3.869E+02, 0.078E+02 2.02
10-CO60 5.27Y 1.07 1.830E+02 2.074E+02 0.028E+02 1.36
12-Y88 106.65D 3.67 1.091E+02 4.001E+02 0.083E+02 2.07
Total Activity : 1.452E+03 2.845E+03
Grand Total Activity : 1.452E+03 2.845E+03
Flagg: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide sgpecific abn. limit
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Unidentified Energy Lines

Page

%

3

Sample ID 11825121819 Acquisition date 18-DEC-2019 09:33:11
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
0 46.47 35629 13059 1.40 91.92 84 16 3.11E+00 1.8 9.09E+00
0] 136.43 2706 4424 1.36 271.93 267 10 2,36E-01 10.0 8.44E+00
0] 199.04 676 4281 1.71 397.18 393 9 5,90E-02 35.8 6.51E+00
0 255,21 882 3762 1.57 509.58 505 10 7.69%9E-02 26.9 5.41E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 15
Number of unidentified lines 4
Number of lines tentatively identified by NID 11 73.33%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
02-CD109 462.90D 1.35 7.365E+02 9.936E+02 0.150E+402 1.51
03-C057 270.90D 1.67 2.522E+01 4.206E+01" 0.090E+01 2.13
04-CE139 137.66D 2.74 1.746E+01 4.778E+01 0.146E+01 3.05
05-HG203 46.61D 19.6 7.978E+00 1.561E+02 0.135E+02 8.67
06-8N113 115.10D 3.33 5.747E+01 1.916E+02 0.045E+02 2.34
07-SR85 64.84D 8.48 2.907E+01 2.465E4+02 0.083E+02 3.37
08-C8137 30.17Y 1.01 1.707E+02 1.728E+02 0.021E+02 1.19
09-Y88 106.65D 3.67 1.055E+02 3.869E+02 0.078E+02 2,02
10-C0O60 5.27Y 1.07 1.928E+02 2.072E+02 0.020E+02 0.96
12-Y88 106.65D 3.67 1.091E+02 4,001E+402 0.083E+02 2.07
Total Activity 1.452E+03 2.845E+03
Grand Total Activity 1.452E+03 2.845E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E'¥ = Manually edited "A" = Nuclide gpecific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
--~- Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
02-CD109 9.936E+02 1.498E+01 1.082E+01 0.000E+00 91.870
03-C057 4.206E+01 8.978E-01 5.806E-01 0.000E+00 72.446
04-~CE139 4.,778E+01 1.458E+00 1.184E+00 0.000E+00 40.361
05-HG203 1.561E+02 1.354E+01 1.154E+01 0.000E+00 13.51¢9
06-SN113 1.916E+02 4.489E+00 3.055E+00 0.000E+00 62.714
07-5SR85 2.465E+402 8.295E+00 5.803E+00 0.000E+0Q0C 42,472
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08-CS137 1.728E+02 2.055E+00
09-Y88 3.869E+02 7.819E+00
10-C0O80 2.072E4+02 1.985E+00
12-Y88 4. 001E+02 8.273E+00
---- Non-Identified Nuclides ----
Key-Line
Activity X.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 3.178E-01 4.178E-01

.699E-01
.238E+00
.064E+00
.392E+00

[N S N

MDA
(BQ/TOTAL)

7.052E-01

.000E+00 178.

0 192
0.000E+00 91.296
0.000E+00 194 .716
0.000E+00 167.287
MDA error Act /MDA
0.000E+00 0.451

L95403 101 of 332




3

A,11825121819 ,12/26/2019 12:24,06/01/2019 12:00, 1.000E+00,825 5ML MIXED
B,11525121819 , CALTBRATION ,12/26/2019 12:23,11525121819

C,02-CD109,YES, 9.936E+02, 1.498E401, 1.082E+01,, 91.870
C,03-CO57 ,YES, 4.206E+01, 8.978E-01, 5.806E-01,, 72.446
C,04-CE139,YES, 4.778E+01, 1.458E+00, 1.184E+00,, 40.361
C,05-HG203,YES, 1.561E+02, 1.354E+01, 1.154E+01,, 13.519
C,06-SN113,YES, 1.916E+02, 4.489E4+00, 3.055E+00,, 62.714
C,07-SR85 ,YES, 2.465E+02, 8.295E+00, 5.803E4+00,, 42.472
C,08-CS137,YES, 1.728E+02, 2.055E+00, 9.699E-01,, 178.192
Cc,09-Y88 ,YES, 3.869E+02, 7.819E+00, 4.238E+00,, 91.296
C,10-C0O60 ,YES, 2.072E+02, 1.985E+00, 1.064E+00,, 194.716
C,12-Y¥88 ,YES, 4.001E+02, 8.273E+00, 2.392E+00,, 167.287
C,01-AM241,NO , 3.178E-01, 4.178E-01, 7.052E-01, , 0.451
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E & Z 2088-10-1 Mixed Gamma
6/1/19 12:00 PM

S50 Bottle

Orig. Wt 5.1617 Volume 50

Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate Gisi %err %abn Bqg/Tot GIS Bg/Tot Diff

Cd-109 462.9d 88.0 84.75 372% 1006.61 37.45 1006.0 -0.06%
Co-57 271.8d 122.1 77.25 85.51% 39.92 34.13 41.5 3.92%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 48.2 -5.44%
Hg-203  46.8d 279.2 273 77.30% 156.04 120.62 161.2 3.30%
Sn-113  115.09d 3917 280 64.90% 190.62 123.72 195.4 2.51%
Sr-85  64.849 514.0 547.9 98.40% 246.02 242.08 2374  -3.50%
Cs-137 3017y 661.6 330.6 85.12% 171.61 146.07 177.2 3.26%
Y-88  106.65d 898.0 858.7 93.40% 406,22 379.41 401.1 -1.26%
Co-60 5.27y 1173.2 460.4 100.00% 203.42 203.42 205.2 0.87%
Co-60 527y 1332.5 460.9 100.00% 203.64 203.64 203.0 -0.32%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 4032  -0.12%

Eff. Name: 11550121819

/ / s
Analyst: KOJ ffj ¢
—__———&';Te:/"_n P
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 12:13:14.79
TBE1l 59-TN51806A HpGe ***%*%* Aquisition Date/Time: 18-DEC-2019 12:47:43.02

LIMS No., Cugtomer Name, Client ID: S50 5ML MIXED GAMMA CALIBRATION

Sample ID : 11850121819 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 115501218129

Quantity : 1.00000E+00 TOTAL : BKGFILE : 11BG112719MT

Start Channel : 70 Energy Tol : 2.00000 Real Time : 0 03:46:41.61

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 03:45:57.97

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SELf Ctg/Sec %Err Fit
1 0 46.49 28911 9660 1.40 92.06 6.56E+00 2.13E+00 0.9
2 0 75.22 520 6287 0.90 149.55 7.43E+00 3.84E-02 27.0
3 0 88.03 27395 7771 1.41 175.20 7.27E+00 2.02E+00 0.9
4 0 122.05 18602 6243 1.46 243.27 6.46E+00 1.37E+00 1.1
5 0 136.49 2351 4406 1.44 272.17 6.08E+00 1.73E-01 5.7
6 0 165.86 10336 4773 1.52 330.94 5.39E+00 7.62E-01 1.6
7 0 199.23 418 3693 1.51 397.70 4.74E+00 3.09E-02 25.6
8 O 255.31 472 3399 1.11 509.93 3.81E+00 3.48E-02 22.7
9 0 279.10 3299 4526 1.55 557.54 3.63E+4+00 2.43E-01 4.7

10 O 391.72 14071 4008 1.68 782.88 2.73E+00 1.04E+00 1.3

11 O 514.04 8152 3688 1.71 1027.64 2.17E+00 6.01E-01 2.0

12 0 661.64 35340 3260 1.87 1322.97 1.75E+00 2.61E+00 0.6

13 0 898,01 18766 3059 2.00 1795.%0 1.36E+00 1.38E+00 1.0

14 0 1173.19 28107 1699 2.23 2346.47 1.09E+00 2.07E+00 0.7

15 0 1332.49 24977 1153 2.36 2665,17 9.75E-01 1.84E+00 0.7

16 0 1836.01 10864 297 2.57 3672.49 7.34E-01 8.01E-01 1.0
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Spectrum : MCAO: [NDSCOUNT]TBE1131
Calib Date: 26-DEC-2019 12:13

Detector Geometry : 11850121819
FPit type : 5th Degree Empirical
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 12:14:19.85
TBE1l 59-TN51806A HpGe ***%*** Aquisition Date/Time: 18-DEC-2019 12:47:43.02

LIMS No., Customer Name, Client ID: S50 5ML MIXED GAMMA CALIBRATION

Sample ID : 11850121819 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 11550121819

Quantity : 1.00000E+00 TOTAL BKGFILE : 11BG112719MT

Start Channel : 70 Energy Tol : 2.00000 Real Time : 0 03:46:41.61

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 03:45:57.97

MDA Multiple : 4.6600 Library Used: CALIBRATION,

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SEEf Cts/Sec %Err Fit
i 0O 46.49% 28703 9660 1.40 92.06 6.56E+00 2,12E+00 0.9
2 0 75.22% 72 6287 0.90 149.55 7.43E+00 5.31E-031%6.1
3 0 88.03%* 27332 7771 1.41 175.20 7.27E+00 2.02E+00 0.9
4 0 122.05 18602 6243 1.46 243.27 6.46E+00 1.37E+00 1.1
5 0 136.49 2351 4406 1.44 272.17 6.08E+00 1.73E-01 5.7
6 0 165.86 10336 4773 1.52 330.%94 5.39E+00 7.62E-01 1.6
7 0 199.23 418 3693 1.51 397.70 4.74E+00 3.09E-02 25.6
8 0 255.31 472 3399 1.11 509.93 3.91E+00 3.48E-02 22.7
9 O 279.10 3299 4526 1.55 557.54 3,63E+400 2.43E-01 4.7

10 O 391.72 14071 4008 1.68 782.88 2.,73E+00 1.04E+00 1.3

11 O 514.04 8152 3688 1.71 1027.64 2.17E+00 6.01E-01 2.0

12 0 661.64 35340 3260 1.87 1322.97 1.75E+00 2.61E+00 0.6

13 0 898.01 18766 3059 2.00 1795.80 1.36E+00 1.38E+00 1.0

14 0 1173.19 28107 1699 2.23 2346.47 1.09E+00 2.07E4+00 0.7

15 0 1332.4°9 24977 1153 2.36 2665.17 9.75E-01 1.84E+00 0.7

16 0 1836.01 10864 297 2.57 3672.49 7.34E-01 8.01E-01 1.0

Flag: "*" = Peak area was modified by background subtraction

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $Eff BQ/TOTAL BQ/TOTAL %Error
02-CD109 88.03 27332 3.72*% 7.270E+00 7.455E+02 1.006E+03 1.80
03-CO57 122.06 18602 85.51% 6.455E+00 2.486E+01 4,148E+01 2.29
04-CE139 165.85 10336 80.35* §5,393E+00 1+~759E+01 4,819E+01 3.25
05-HG203 279.20 3299 81.46*% 3.633E+00 8.224E+00 1.612E+02 9.32
06-SN113 391.69 14071 64.90* 2,731E+00 5.855E+01 1.954E+402 2.55
07-SR85 513.99 8152 99.27* 2.166E+00 2.796E+01 2.374E+02 3.92
08-CS137 661,65 35340 85.12* 1.,750E+00 1.750E+02 1.772E+02 1.30
09-Y88 898.02 18766 93.40*% 1.357E+00 1.092E+02 4.011E+02 2.03
10~-C060 1173.22 28107 100.00 1.086E+00 1.909E+02 2.052E+02 1.42
1332.49 24977 100.00% 9.,751E-01 1.889E+02 2.030E+02 1.42
12-Y88 1836.01 10864 99.38*% 7.343E-01 1.098E+02 4.032E+02 2.09

L95403 106 of 332




Flag: "*" = Keyline
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Summary of Nuclide Activity

Sample ID

11850121819

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NID 1

Nuclide Type

Nuclide
02-CD109
03-C0O57
04-CE139
05-HG203
06-SN113
07-5SR85
08-CS5137
09-Y88
10-C060
12-Y88

Grand Total Activity

Flags:

IIKII
HEH

Hlife

462

115
64

If

il

. 90D
270.
137.
46 .
.10D
.84D
30.
106.

5.
106.

90D
66D
61D

17Y
65D
27Y
65D

Total Activity

BQ/TOTAL

L455E+02
L486E+01
.759E4+01
.224E+00
.855E+01
L796E+01
.750E+02
.092E+02
.889E+02
.098E+02

1.466E+03

HRRFRERFEDDUOORFDNDI

1.466E+03

Keyline not found
Manually edited

HMII
IIAH

Acquigition date

1

Uncorrected Decay Corr

BQ/TOTAL
.006E+03

.819E+01
.612E+02
.954E+02
.374E+02
CT72E402
.011E+02
.030E+02
.032E+02

2.874E+03

NN Oy QSR R Y N

2.874E+03

1

il

6
5
1

.148E+01"

68.75%

Decay Corr

2-Sigma Error
.018E+03
.095E+01
.157E+01
.150E+02
.050E+02
.093E+02
.023E+02
.081E+02
.029E+02
.084E+02

OO OO OCOOOO0

Manually accepted
Nuclide specific abn.

Page

2-Sigma
$Error Flags
.80
.29
.25
.32
.55
.92
.30
.03
.42
.09

NN WNDWOWWND R

limit
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‘Unidentified Energy Lines

Page 3

Sample ID 11850121819 Acquisition date 18-DEC-2019 12:47:43
It Energy Area Bkgnd FWHM Channel Left Pw Ctg/Sec %Err SELf Flags
0 46.49 28703 9660 1.40 92.06 86 13 2.12E400 1.9 6.56E+00
0 75.22 72 6287 0.90 149.55 146 8 5.31E-03 ***%x* 77 43E400
0 136.49 2351 4406 1.44 272.17 267 10 1.73E-01 11.3 6.08E+00
0 199.23 418 3693 1.51 397.70 395 8 3.09E-02 51.3 4.74E+00
0 255.31 472 3399 1.11 509.93 506 9 3.48E-02 45.5 3.91E+00
Flags: "T" = Tentatively assocciated
Summary of Nuclide Activity
Total number of lines in spectrum 16
Number of unidentified lines 5
Number of lines tentatively identified by NID 11 68.75%
Nuclide Type
Wtd Mean wWtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
02-CD109 462.590D 1.35 7.455E+402 1.006E+03 0.018E+03 1.80
03-CO57 270.90D 1.67 2.486E+01 4.148E+01 0.095E+01 2.29
04-CE139 137.66D 2.74 1.759E+01 4.819E+01- 0.157E+01 3.25
05-HG203 46.61D 19.6 8.224E+00 1.612E402 0.150E+402 9.32
06-SN113 115.10D 3.34 5.855E+01 1.954E4+02 0.050E+02 2.55
07-SR85 64.84D 8.49 2.796E+4+01 2.374E+02 0.093E+02 3.92
08-CS5137 30.17Y 1.01 1.750E+02 1.772E402 0.023E+02 1.30
09-Y88 106.65D 3.67 1.092E+02 4.011E+02 0.081E+02 2.03
10-CO60 5.27Y 1.07 1.89%9E+02 2.041E+02 0.020E+02 1.00
12-Y88 106.65D 3.67 1.098E+02 4.032E+02 0.084E+02 2.09
Total Activity 1.467E+03 2.875E+03.
Grand Total Activity 1.467E+03 2.875E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
---- Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
02-CD109 1.006E+03 1.807E+01 1.322E+01 0.000E+00 76.080
03-CO57 4.148E+01 9.485E-01 6.726E-01 0.000E+00 61.665
04-CE139 4,.819E+401 1.566E+00 1.358E+00 0.000E+00 35.490
05-HG203 1.612E+02 1.503E+01 1.308E+01 0.000E+00 12.319
06-8N113 1.954E+02 4.977E+00 3.498E+00 0.000E+00 55.856
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07-SR85 2.374E+02 9.307E+00
08-Cs137 1.772E+02 2.297E+400
09-Y88 4.011E+02 8.140E+00
10-CO60 2.041E402 2.049E+00
12-Y88 4.032E+02 8.438E+00
---- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 -4 .500E-01 5.041E-01

.023E+00
.100E+00
.509E+00
.112E+00
.376E+00

N N

MDA
(BQ/TOTAL)

8.374E-01

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

[oNeoReleNe]

MDA error

0.000E+00

33
16l.
88.
183.
169.

.813

086
957
540
648

Act /MDA

~-0.
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A,11850121819 ,12/26/2019 12:14,06/01/2019 12:00, 1.000E+00,850 5ML MIXED

B,11850121819 , CALIBRATION ,12/26/2019 12:13,11850121819
C,02-CD109,YES, 1.006E+03, 1.807E+01, 1.322E+01,, 76.080
C,03-C057 ,YES, 4.148E+01, 9.485E-01, 6.726E-01,, 61.665
C,04-CE139,YES, 4.819E+01, 1.566E+00, 1.358E+00,, 35.490
C,05-HG203, YES, 1.612E+02, 1.503E+01, 1.309E+01,, 12.319
C,06-SN113,YES, 1.954E+02, 4,977E+00, 3.498E+00, , 55.856
C,07-SR85 ,YES, 2.374E+02, 9.307E+00, 7.023E+00, , 33.813
C,08-C8137,YES, 1.772E+02, 2.297E+00, 1.100E+00,, 161.086
C,09-Y88 ,YES, 4.011E+02, 8.140E+00, 4.509E+00, , 88.957
C,10-C0O60 ,YES, 2.041E+02, 2.049E+00, 1.112E+00,, 183.540
C,12-Y88 ,YES, 4.032E+02, 8.438E+00, 2.376E+00,, 169.648
C,01-AM241,NO , -4.500E-01, 5.041E-01, 8.374E-01, , -0.537
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E & Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

S25 Bottle
Orig. Wt 5.1617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate G/si %err %abn Bg/Tot G/S Bg/Tot Diff
Pb-210 22.26Y 46.6 72.1 4.18% 762.12 31.86
Cd-109 462.8d 88.0 84.75 3.72% 1006.61 37.45 1006.0 -0.06%
Co-57 271.8d 122.1 77.25 85.51% 39.92 34.13 40.2 0.76%
Ce-139 137.64d 165.9 92.68 80.35% 50.86 40.95 50.5 -0.89%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62
Sn-113  115.09d 391.7 280 64.90% 190.62 123.72 1905  -0.07%
Sr-85  64.849 514.0 547.9 98.40% 246.02 242.08 2450  -0.41%
Cs-137  30.17y 661.6 330.6 85.12% 171.61 146.07 174.3 1.57%
Y-88  106.65d 898.0 858.7 93.40% 406.22 379.41 3928  -3.30%
Co-60 527y 1173.2 4604 100.00% 203.42 203.42 2034  -0.01%
Co-60 5.27y 1332.5 460.9 100.00% 203.64 203.64 206.5 1.40%
Y-88  106.65d 1836.0 808 99.38% 403.69 401.19 401.3  -0.59%
Eff. Name: 13525030421
L7 N
Analyst: KOJ v,u// 7

Teledyne Confidential; Commercially Sensitive Business Data
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 10-MAR-2021 08:32:24.00
TBEL3 31-TP10727B HpGe #***x%%* Aquisition Date/Time: 4-MAR-2021 08:26:35.99

LIMS No., Customer Name, Client ID: S25 BOTTLE 5ML MIXED GAMMA CALIBRATION

Sample ID : 13825030421 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : PCI Geometry : 13525030421

Quantity : 1.00000E+00 TOTAL BKGFILE : NOBKG

Start Channel : 80 Energy Tol : 2.00000 Real Time : 2 07:44:10.81

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 2 07:39:05.39

MDA Multiple : 4.6600 Library Used: CALIBRATION

Peak Evaluation - Identified and Unidentfied

Pk It Energy Area Bkgnd FWHM Channel FRfE Ctsg/Sec %Err Fit
1 1 46.58 4989 51226 0.71 93.19 2.06E-01 2.49E-02 7.7 1.43E+00
2 1 74.96 2858 35428 0.67 149.83 3.49E+00 1.43E-02 10.1 2.59E+00
3 10 85.57 4415 72939 1.67 171.01 5.06E+00 2.20E-02 12.1 3.44E+01
4 10 88.07 154794 33915 0.76 176.01 5.39E+00 7.73E-01 0.3
5 1 122.09 105952 56401 0.79 243.91 7.97E+00 5.29E-01 0.5 2.91E+00
6 1 136.48 13314 45983 0.78 272.65 8.21E4+00 6.65E-02 2.9 4.73E-01
7 1 165.86 25526 49624 0.83 331.30 8.00E+00 1.27E-01 1.7 6.24E-01
8 1 310.50 1311 28512 0.92 620.13 5.27E+00 6.54E-03 20.6 2.48E+00
9 1 391.71 22323 45189 1.05 782.32 4.33E+4+00 1.11E-01 1.9 9.26E-01
10 8 510.92 5205 46624 2.32 1020.48 3.44E+00 2.60E-02 8.9 1.27E+00
11 8 513.91 1724 19763 1.08 1026.44 3.42E+00 8.60E-03 13.3
12 1 661.55 776934 37953 1.32 1321.48 2.72E+00 3.88E+00 0.1 2.25E+01
13 1 897.98 22837 31299 1.57 1794.09 2.03E+00 1.14E-01 1.7 2.35E+00
14 1 1173.32 500545 19886 1.75 2344.81 1.55E+00 2.50E+00 0.2 2.91E+01
15 1 1332.60 447055 7966 1.87 2663.50 1.36E+00 2.23E+00 0.2 3.48E+01
16 1 1460.82 1361 2233 2.07 2920.14 1.25E+00 6.79E-03 7.6 1.11E+00
17 1 1835.93 12509 1930 2.24 3671.32 1.02E+00 6.24E-02 1.2 2.42E+00
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Spectrum MCAO: [NDSCOUNT] TBE13$1
Calib Date: 10-MAR-2021 08:32
Detector Geometry 13525030421
Fit type 5th Degree Empirical '
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 10-MAR-2021 08:33:36.47

TBE13 31-TP10727B HpGe ***x*x%* Aquisition Date/Time:

4-MAR-2021 08:26:3

5.99

Energy Tol

LIMS No., Customer Name,

Sample ID 13825030421
Sample Type PCI

Quantity 1.00000E+00 TOTAL
Start Channel 80

End Channel 4090

MDA Multiple 4.6600

Peak Evaluation -

Pk Srch Sens:
Library Used: CALIBRATION
Identified and Unidentfied

2.00000
9.00000

Smple Date: 1-JUN-2019 12
Geometry 13525030421
BKGFILE 13BG0O30521MT

Real Time
Live time

2 07:44:10.81
2 07:39:05.39

Cts/Sec %Err

Pk It Energy Area Bkgnd FWHM Channel SEff
1 1 46.58 4989 51226 0.71 93.19 2.06E-01 2.49E-02 7.7 1
2 1 74.96% 1332 35428 0.67 149.83 3.49E+4+00 6.65E-03 22.2 2
3 10 85.57% 3228 72939 1.67 171.01 G5.06E+00 1.61E-02 16.7 3
4 10 88.07* 154300 33815 0.76 176.01 5.39E+00 7.70E-01 0.3
5 1 122.09 105952 56401 0.79 243.91 7.97E+00 5.29E-01 0.5 2
6 1 136.48 13314 45983 0.78 272.65 8.21E4+00 6.65E-02 2.9 4
7 1 165.86 25526 49624 0.83 331.30 8.00E+00 1.27E-01 1.7 6
8 1 310.50 1311 28512 0.92 620.13 5.27E+00 6.54E-03 20.6 2
9 1 391.71 22323 45189 1.05 782.32 4.33E+00 1.11E-01 1.9 9
10 8 510.92%* 115 46624 2.32 1020.48 3.44E+00 5.75E-04419.6 1
11 8 513.91 1724 19763 1.08 1026.44 3.42E+00 8.60E-03 13.3
12 1 661.55 776934 37953 1.32 1321.48 2.72E+00 3.88E+00 0.1 2
13 1 897.98 22837 31299 1.57 1794.09 2.03E+00 1.14E-01 1.7 2
14 1 1173.32 500545 19886 1.75 2344.81 1.55E+00 2.50E+00 0.2 2
15 1 1332.60 447055 7966 1.87 2663.50 1.36E+00 2.23E+00 0.2 3
16 1 1460.82%* 252 2233  2.07 2920.14 1.25E+00 1.26E-03 46.5 1
17 1 1835.93 12509 1930 2.24 3671.32 1.02E+00 6.24E-02 1.2 2
Flag: "#" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr
Nuclide Energy Area $Abn SEEE BQ/TOTAL BQ/TOTAL
02-CD109 88.03 154300 3.72* 5.388E+00 3.842E+02 1.006E+03
03-CO57 122.06 105952 85.51* 7.969E+00 7.761E+00 4.022E+01
04-CE139 165.85 25526 80.35* 7.997E+00 1.983E+00 5.051E+01
06~-SN113 391.69 22323 64.90* 4.330E+00 3.965E+00 1.905E+02
07-SR85 513,99 1724 99.27* 3.420E+00 2.534E-01 2.450E+02
08-CS137 661.65 776934 85.12*% 2.722E+00 1.674E+02 1.743E+02
09-Y88 898.02 22837 93.40* 2,029E+00 6.014E+00 3.928E+02
10-CO60 1173.22 500545 100.00 1.549E+00 1.613E+02 2.034E+02
1332.49 447055 100.00* 1.362E+00 1.63BE+02 2.065E+02
12-Y88 1836.01 12509 99.38* 1.023E+00 6.144E+00 4.013E+02

Client ID: S25 BOTTLE 5ML MIXED GAMMA CALIBRATION

:00:00.0

Fit

.43E+00
.59E+00
.44E+4+01

.91E4+00
L73E-01
.24FE-01
.48E+00
L26E-01
.27E4+00

L,25E+01
.35E+00
.91E+01
L48E+01
L11E+00
L42E+00

2-Sigma
$Exrroxr
.63
.02
.39
.81
.51
.25
.37
.31
.31
.41

[\
NOOWOOH WWH O
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Flag: "*" = Keyline
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Summary of Nuclide Activity
13525030421

Sample ID

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID

Nuclide Type

Nuclide
02-CD109
03-C0O57
04-CE139
06-8N113
07-SR85
08-C8137
05-Y88
10-C0O60
12-Y88

Hlife

462

.90D
270.
137.
115.
64.
30.
106.
5.
106.

90D
66D
10D
84D
17Y
65D
27Y
65D

Decay
2.62
5.18
25.5
48.1
967.
1.04
65.3
1.26
65.3

Total Activity

Grand Total Activity

Flags: "K"
IIEH

1

Acqguisition date

17

Uncorrected Decay Corr

BQ/TOTAL

.842E+02
.761E+00
.983E+00
.965E+00
.534E-01
L674E+02
.014E+00
.638E+02
.144E+00

7.415E+02

A O DNDWRFEJW

7.415E+02

Keyline not found
Manually edited

NMII
HA’I

BQ/TOTAL
.006E+03
4.022E+01
5.051E+01
1.905E+02
2. 450E+02
1.743E+02
3
2
4

et

.928E4+02
.065E+02
.013E+02

2.707E+03

2.707E+03

11

10

58.82%

Decay Corr

2-8Sigma Error
.006E+03
.041E+01
L171E+01
.073E+02
.649E+02
.004E+02
.132E402
.006E+02
.097E+02

OO OOOOOCOo

Manually accepted
= Nuclide specific abn. limit

Page

4-MAR-2021 08:26:35

2-Sigma
$Error Flags
.63
.02
.38
.81
.51
.25
.37
.31
L4

[\e]
NOCWOoOOhWWRO
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Unidentified Energy Lines

Page

3

Sample ID 13825030421 Acquisition date 4-MAR-2021 08:26:35
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
1 46 .58 4989 51226 0.71 93.19 90 7 2.49E-02 15.3 2.06E-01
1 74 .96 1332 35428 0.67 149.83 148 5 6.65E-03 44.4 3.4%E+00
10 85.57 3228 72939 1.67 171.01 164 20 1.61E-02 33.4 5.06E+00
1 136.48 13314 45983 0.78 272.65 269 8 6.65E-02 5.8 8.21E400
1 310.50 1311 28512 0.92 620.13 618 6 6.54E~03 41.1 5.27E+400
8 510.92 115 46624 2.32 1020.48 1012 18 5.75E-04 **** 3 44E+00
1 1460.82 252 2233 2,07 2920.14 2914 13 1.26E-03 93.1 1.25E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 17
Number of unidentified lines 7
Number of lines tentatively identified by NID 10 58.82%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife  Decay BQ/TOTAL BQ/TOTAL  2-Sigma Error %Error Flags
02-CD109 462.90D 2.62 3.842E+02 1.006E+03 0.006E+03 0.63
03-CO57 270.90D 5.18 7.761E+00 4.,022E+4+01 0.041E+01 1.02
04-CE139 137.66D 25.5 1.983E+00 5.051E+01 0.171E+01 3.39
06-8N113 115.10D 48.1 3.965E+00 1.905E+02 0.073E+02 3.81
07-SR85 64 .84D 967 . 2.534E-01 2.450E+02 0.649E+02 26 .51
08-CS137 30.17Y 1.04 1.674E+02 1.743E+02 0.004E+02 0.25
09-Y88 106 .65D 65.3 6.014E+00 3.928E+02 0.132E+02 3.37
10-C060 5.27Y 1.26 1.638E+02 2.065E+02 0.006E+02 0.31
12-Y88 106 .65D 65.3 6.144E+00 4.013E+02 0.097E+02 2.41
Total Activity 7.415E+02 2.707E+03
Grand Total Activity 7.415E+02 2.707E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Combined Activity-MDA Report
~--- Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
02-CD109 1.006E+03 6.368E+00 5.037E+4+00 0.000E+0CQ 199.787
03-CO057 4.022E+01 4.086E-01 2.913E-01 0.000E+00 138.061
04-CE139 5.051E+01 1.712E+00 1.505E+00 0.000E+00 33.569
06~SN113 1.905E+402 7.250E+00 6.868E+00 0.000E+00 27.740
07-SR85 2.450E+02 6.495E+01 1.023E+02 0.000E+00 2.394
08-CS137 1.743E+02 4,422E-01 1.464E-01 0.000E+00 1190.429
09-Y88 3.928E+02 1.324E+01 1.260E+01 0.000E+00 31.174
10-C060 2.065E+02 6.499E-01 1.422E-01 0.000E+00 1452.522
12-Y88 4.013E+02 9.652E+00 5.648E+00 0.000E+00 71.048

L95403 118 of 332



---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 -2.898E-01 4.,645E-01
05~-HG203 ~2.264E+02 7.343E+02

MDA
(BQ/TOTAL)

7.886E-01
1.213E+03

MDA error Act /MDA
0.000E+00 -0.368
0.000E+00 -0.187
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A,13525030421 ,03/10/2021 08:33,06/01/2019 12:00, 1.000E+00,S525 BOTTLE 5ML

B,13825030421 , CALTBRATION ,03/10/2021 08:32,13525030421
C,02-CD10%,YES, 1.006E+03, 6.368E+00, 5.037E+00,, 199.787
C,03-C0O57 ,YES, 4.022E+01, 4.086E-01, 2.913E-01,, 138.061
C,04-CEL39,YES, 5.051E+01, 1.712E+00, 1.505E+00,, 33.569
C,06-SN113,YES, 1.905E+02, 7.250E400, 6.868E+00, , 27.740
C,07-SR85 ,YES, 2.450E+02, 6.495E+01, 1.023E+02,, 2.394
C,08-CS137,YES, 1.743E+02, 4.422E-01, 1.464E-01,, 1190.429
c,09-¥Y88 ,YES, 3.928E+02, 1.324E+01, 1.260E+01,, 31.174
C,10-C060 ,YES, 2.065E402, 6.499E-01, 1.422E-01,, 1452.522
¢,12-Y¥88 ,YES, 4.013E+02, 9.652E+00, 5.648E+00, , 71.048
¢,01-AM241,NO , ~2.898E-01, 4.645E-01, 7.886E-01,, -0.368
C,05-HG203,NO , -2.264E+02, 7.343E+02, 1.213E+03,, -0.187
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E & Z 2088-10-1 Mixed Gamma
6/1/19 12:00 PM

S25 Bottle
Orig. Wt 5.1817 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate G/si %err %abn Bg/Tot GIS Bq/Tot Diff
Cd-109 462.8d 88.0 84.75 3.72% 1006.61 37.45 1006.0 -0.06%
Co-57 271.8d 1221 77.25 85.51% 39.92 34.13 39.9 0.04%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 51.1 0.21%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62 146.7  -599%
Sn-113  115.09d 391.7 280 64.90% 190.682 123.72 1902  -0.22%
Sr-85  64.849 514.0 547.9 98.40% 246.02 242.08 2437  -0.94%
Cs-137 3017y 661.6 330.6 85.12% 171.61 146.07 175.7 2.38%
Y-88  106.65d 898.0 858.7 93.40% 406.22 379.41 3937  -3.08%
Co-60  5.27y 1173.2 460.4 100.00%  203.42 203.42 203.1 -0.16%
Co-60  5.27y 1332.5 460.9 100.00%  203.64 203.64 207.0 1.65%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 4019  -0.44%
Eff. Name: 14825121719
Analyst: KOJ
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 10:18:27.43
TBE14 54-TP42603C HpGe **xk*%* Aquisition Date/Time: 17-DEC-2019 17:50:38.86

LIMS No., Customer Name,

Sample ID ¢ 14525121
Sample Type : STD
Quantity : 1.00000E
Start Channel : 80

End Channel : 4090

MDA Multiple : 4.6600

Pk It Energy Area
1 1 46.59 4672
2 1 88.04 35463
3 1 122.05 29780
4 1 136.46 3698
5 1 165.85 19824
6 1 255.11 1157
7 1 279.19 5512
8 1 391.70 24307
9 1 514.00 14414

10 1 661.64 57433

11 1 814.11 540

12 1 898.03 28517

13 1 1173.22 40660

14 4 1325.51 582

15 4 1332.48 36574

16 1 1836.00 15871

Client ID: S25 5ML MIXED GAMMA CALIBRATION

719

+00 TOTAL
Energy Tol

Pk Srch Sens:
Library Used: CALIBRATION
Peak Evaluation - Identified and Unidentified

Bkgnd

6896
10516
8564
7567
6625
5861
6288
6255
5472
5272
2411
4449
2487
1036
668
453

FWHM

NRPFNHHRERERPOOOOOO

.82
.84
.87
.89
.93
.95
.08
.14
.23
.37
.47
.54
.72
.68
.86
.16

2.00000
9.00000

Channel

89.
172.
240.
269.
328.
506.
555.
780.

1024,
1319.
l624.
1792.
2343.
2647.
2661,
3669.

97
85
85
66
42
90
04
03
59
86
82
67
16
85
80
35

Smple Date: 1-JUN-2019 12:
Geometry : 14825121719
BKGFILE : 14BG112719MT

Real Time : 0 04:01:00.29
Live time : 0 04:00:00.00

SEfE Cts/Sec %Err
1.64E+00 3.24E-01 3.3 4
8.86E+00 2.46E+00 0.8 4
1.01E+01 2.07E+00 0.8 4
9.91E+400 2.57E-01 4.7 1
9.15E+00 1.38E+00 1.0 1
6,.71lE+00 8.04E~02 12.3 3
6.21E+00 3.83E-01 3.1 3
4 ,.54E+00 1.69E+00 0.9 2
3.48E+00 1.00E+00 1.4 7
2.70E+00 3.99E+00 0.5 1
2,.18E+00 3.75E-02 17.5 1
1.97E+00 1.98E+00 0.8 1
1.49E+00 2.82E+00 0.6 1
1.32E+00 4.04E-02 13.1 1
1.32E+00 2.54E+00 0.5
1.01E+00 1.10E+00 0.9 1

00:00.0

Fit

.79E+00
.00E+00
.38E+00
.24E+00
.01E+00
L79E-01
.04E+00
.52E+00
.45E+00
.58E+01
.46E+00
.01E+01
.86E401
L27E+01

.15E+01
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Spectrum

Calib Date:

Detector

Fit type
10-
'7_
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MCAQ : [NDSCOUNT] TBE1451
26-DEC-2019 10:18

Geometry
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 26-DEC-2019 10:19:43.49
TBE14 54-TP42603C HpGe **%**** Aquigition Date/Time: 17-DEC-2019 17:50:38.86

LIMS No., Customer Name, Client ID: S25 5ML MIXED GAMMA CALIBRATION

Sample ID : 14525121719 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 14825121719

Quantity : 1.00000E+00 TOTAL BKGFILE : 14BG112719MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : O 04:01:00.29

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 04:00:00.00

MDA Multiple : 4.6600 Library Uged: CALIBRATION

Peak Evaluation - Identified and Unidentified

Pk It Energy . Area Bkgnd FWHM Channel $Eff Cts/Sec %Err Fit
1 1 46 .59 4672 6896 0.82 89.97 1.64E+400 3.24E-01 3.3 4.79E+00
2 1 88 .04 35436 10516 0.84 172.85 8.86E+00 2.46E+4+00 0.8 4.00E+00
3 1 122.05 29780 8564 0.87 240.85 1.01E+01 2.07E+00 0.8 4.38E+00
4 1 136.46 3698 7567 0.89 269,66 9.91E+00 2,57E-01 4.7 1.24E400
5 1 165.85 19824 6625 0.93 328.42 9.15E+00 1.38E+00 1.0 1.01E+00
6 1 255,11 1157 5861 0.95 506.90 6.71E+00 8.04E-02 12.3 3.79E-01
7 1 279.19 5512 6288 1.08 555,04 6.21E+00 3.83E-01 3.1 3.04E+00
8 1 391.70 24307 6255 1.14 780.03 4.54E+00 1.69E+00 0.9 2.52E+00
9 1 514.00 14414 5472 1.23 1024.59 3.48E+00 1.00E+00 1.4 7.45E+00
10 1 661.64 57433 5272 1.37 1319.86 2.70E+00 3.99E+00 0.5 1.58E+01
i1 1 814.11 540 2411 1.47 1624.82 2.18E+00 3.75E-02 17.5 1.46E+00
12 1 898.03 28517 4449 1.54 1792.67 1.97E+00 1.98E+00 0.8 1.01E+01
13 1 1173.22 40660 2487 1.72 2343.16 1.49E+00 2.82E+00 0.6 1.86E+01
14 4 1325.51 582 1036 2.68 2647.85 1,32E+00 4.04E~02 13.1 1.27E+01
15 4 1332.48 36574 668 1.86 2661.80 1.32E+00 2.54E+00 0.5
16 1 1836.00 15871 453 2,16 3669.35 1.01E+00 1.10E+00 0.9 1.15E+01
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn SEff BQ/TOTAL BQ/TOTAL $Error
02-CD109 88.03 35436 3.72% 8.B62E+00 7.464E+02 1.006E+03 1.52
03-CO57 122,06 29780 85.51* 1.009E+01 2.398E+01 3.993E+01 1.65
04-CE139 165,85 19824 80.35* O9.153E+00 1.872E+01 5.107E4+01 2.06
05-HG203 279.20 5512 81.46% 6,208E+00 7.569E+00 1.467E+02 6.21
06-SN113 391.69 24307 64.90% 4.543E+00 5.725E+01 1.902E+02 1.86
07-SR85 513.99 14414 99.27% 3.485E+00 2.,893E+01 2.437E+02 2.75
08-CS137 661.65 57433 85.12*% 2.,700E+00 1.735E+02 1.757E+02 1.01
09-Y88 898.02 28517 893.40* 1.967E+00 1.078E+02 3.937E+4+02 1.58
10~C060 1173.22 40660 100.00 1.494E+00 1.890E+02 2.031E+02 1.14
1332.4°9 36574 100.00* 1.318E+00 1.927E+02 2.070E+02 1.08
12-Y88 1836.01 15871 99.38* 1.008E+00 1.100E+02 4.019E+02 1.73
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Flag: "*" = Keyline
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H B

Summary of Nuclide Activity Page : 2

Sample ID : 14525121719 Acquigition date : 17-DEC-2019 17:50:38
Total number of lines in spectrum 16

Number of unidentified lines 5

Number of lines tentatively identified by NID 11 68.75%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-S8igma

Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error %$Error Flags
02-CD109 462.90D 1.35 7.464E4+02 1.006E+03 0.015E+03 1.52
03-CO57 270.,90D 1.67 2.398E+401 3.993E+01 0.066E+01 1.65
04-CE139 137.66D 2,73 1.872E+01 5.107E+01 0.105E+01 2.06
05~HG203 46.61D 19.4 7.569E+4+00 1.467E+02 0.091E+02 6.21
06-8N113 115.10D 3.32 5.725E+01 1.902E+02 0.035E402 1.86
07-SR85 64 .84D 8.42 2.893E+01 2.437E+02 0.067E+02 2.75
08-CS8137 30.17Y 1.01 1.735E+02 1.757E+02 0.018E+02 1.01
05-Y88 106.65D 3.65 1.078E+02 3.937E+02 0.062E+02 1.58
10-C060 5.27Y 1.07 1.927E+02 2.070E+02 0.022E+02 1.08
12-Y88 106.65D 3.65 1.100E+02 4.019E+02 0.070E+02 1.73
Total Activity 1.467E+03 2.856E+03
Grand Total Activity : 1.467E+03 2.856E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"EM = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Page

‘

3

Sample ID 14825121719 Acquisition date 17-DEC-2019 17:50:38
It Energy ‘Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEEf Flags
1 46.59 4672 6896 0.82 89.97 86 7 3.24E-01 6.6 1.64E+00
1 136.46 3698 7567 0.89 269.66 265 10 2.57E-01 9.4 9.91E+00
1 255,11 1157 5861 0.95 506.90 503 9 8.04E-02 24.6 6.71E+00
1 814.11 540 2411 1.47 1624.82 1620 10 3.75E-02 35.0 2.18E+00
4 1325.51 582 1036 2.68 2647.85 2637 33 4.04E-02 26.2 1.32E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 16
Number of unidentified lines 5
Number of lines tentatively identified by NID 11 68.75%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error %Error Flags
02-CD109 462.80D 1.35 7.464E+02 1.006E+03 0.015E+03 1.52
03-C0O57 270.90D 1.67 2.398E+01 3.993E+01 0.066E+01 1.65
04-CE139 137.66D 2.73 1.872E+01 5.107E+401 0.105E+01 2.06
05-HG203 46,61D 19.4 7.569E+00 1.467E+02 0.091E+02 6.21
06-8N113 115.10D 3.32 5.725E+01 1.902E+02 0.035E+02 1.86
07-SR85 64.84D 8.42 2,893E+01 2.4378402 0.067E+02 2.75
08-CsS137 30.17Y 1.01 1.735E+02 1.757E+02 0.018E+02 1.01
09-Y88 106.65D 3.65 1.078E+02 3.937E4+02 0.062E+02 1.58
10-C0O60 5.27Y 1.07 1.909E+02 2.051E402 0.016E+02 0.79
12-Y88 106.65D 3.65 1.100E+02 4.019E+02 0.070E+02 1.73
Total Activity 1.465E+03 2.854E+03
Grand Total Activity 1.465E+03 2.854E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "AY = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report

Nuclide

02-CD109
03-CO57

04-CE139
05-HG203
06-SN113

Identified Nuclides

Activity

(BQ/TOTAL)

.006E+03
.993E+01
.107E+01
.467E+02
.902E+02

R U1 W

Act error

.533E+01
.577E-01
.051E+00
.105E+00
.544E+00

wWwokroaPR

MDA
(BQ/TOTAL)

N JIJBW

.506E+00
.039E-01
.760E-01
.581E+00
.145E+00

MDA error

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

[eNeNeoNoNe)

Act /MDA

105.
98.
65.
19.
88.

834
864
808
347
653
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07-SR85 2.437E+02 6.705E+00
08-CS8137 1.757E+02 1.777E+00
09-Y88 3.937E+02 6.236E+00
10-CO60 2,051E+02 1.611E+00
12-¥Y88 4,019E+02 6.973E+00
---- Non-Identified Nuclideg ----
Key-Line
Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-AM241 3.895E-01 8.108E-01

.296E+4+00
.350E-~01
.279E4+00
.845E~01
.890E+00

= o0 W&

MDA
(BQ/TOTAL)

1.321E+00

.000E+00Q
.000E+00
.000E+00
.000E+00Q
.000E+00Q

[eReoNeNoRe]

MDA error

0.000E+00

56
239

.725
.076
120.
299.
212,

049
620
590

Act /MDA

0.

L95403 128 of 332

295




A,14S825121719 ,12/26/2019 10:19,06/01/2019 12:00,  1.000E+00,S25 5ML MIXED

B, 14825121719 , CALIBRATION ,12/26/2019 10:18,14825121719
¢, 02-CD109,YES, 1.006E+03, 1.533E+01, 9.506E+00,, 105.834
C,03-C057 ,YES, 3.993E+01, 6.577E-01, 4.039E-01,, 98.864
C,04-CE139,YES, 5.107E+01, 1.051E+00, 7.760E-01,, 65.808
C,05-HG203, YES, 1.467E+02, 9.105E+00, 7.581E+00, , 19.347
C,06-SN113,YES, 1.902E+02, 3.544E+00, 2.145E+00,, 88.653
C,07-SR85 ,YES, 2.437E+02, 6.705E+00, 4.296E+00,, 56.725
C,08-CS137,YES, 1.757E+02, 1.777E+00,  7.350E-01,, 239.076
C,09-Y88 ,YES, 3.937E+02, 6.236E+00, 3.279E+00,, 120.049
C,10-C0O60 ,YES, 2.051E+02, 1.611E+00, 6.845E-01,, 299.620
C,12-Y88 ,YES, 4.019E+02, 6.973E+00, 1.890E+00,, 212.590
C,01-AM241,NO 3.895E-01, 8.108E-01, 1.321E+00,, 0.295
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E & Z2088-10-1 Mixed Gamma
6/1/19 12:00 PM

S25 Bottle
Orig. Wt 5.1617 Volume 50
Wt Used 4.4184 Aliquot 5.0000 | Certificate Aliquoted Actual Percent
Haif-Life Energy(KeV) ate G/si %err %abn Bg/Tot G/S Bq/Tot Diff
Pb-210 22.268Y 46.6 72.1 4.18% 762.12 31.86 787.2 3.28%
Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 1001.0  -0.56%
Co-57 271.8d 1221 77.25 85.51% 39.92 34.13 40.7 1.84%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 49.9 -2.05%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.82
Sn-113  115.08d 391.7 280 64.90% 190.62 123.72 191.2 0.30%
Sr-85  64.849 514.0 547.9 98.40% 246.02 242.08 262.8 6.82%
Cs-137 3017y 661.6 330.6 85.12% 171.61 146.07 172.9 0.75%
Y-88  106.65d 898.0 858.7 93.40% 406.22 379.41 3922 -3.45%
Co-60 5,27y 1173.2 460.4 100.00%  203.42 203.42 2035 0.04%
Co-60 5.27y 1332.5 460.9 100.00% 203.64 203.64 207.2 1.75%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.18 400.7  -0.74%

Eff. Name: 23525122820

Y / fiff”"’/%s
Analyst:  KOJ ;ﬁ;{f )

/
7 .
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 29-DEC-2020 13:35:55.26
TBE23 03017322 HpGe *#*#*xx%*** Aquisition Date/Time: 28-DEC-2020 18:21:02.51

LIMS No., Customer Name, Client ID: S25 5ML MIXED GAMMA CALIBRATION

Sample ID : 23525122820 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 23825122820

Quantity : 1.00000E+00 TOTAL BKGFILE : 23BG121820MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 19:13:29.87

End Channel : 4090 Pk Srch Sens: 92.00000 Live time : 0 19:11:37.83

MDA Multiple : 4.6600 Library Used: CALIBRATION_ PB

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SEEf Ctg/Sec %Err Fit
1 0 46,53 86419 50241 0.9%92 92.99 4.10E+00 1.25E+4+00 0.6
2 0 88.12 138391 33792 0.84 176.13 1.27E+01 2.00E+00 0.4
3 0 122.12 68998 23643 0.85 244.08 1.26E+4+01 9.99E-01 0.6
4 0 136.52 8600 18857 0.90 272.86 1.20E+01 1.24E-01 3.1
5 0 165.87 16442 17766 1.05 331.53 1.08E+01 2.38E~-01 1.7
6 0 238.50 1672 14948 1.01 476.73 8.50E+00 2.42E-02 12.4
7 0 255.14 919 9890 1.16 509.98 8.10E+00 1.33E-02 16.6
8 0 391.65 15689 19175 1.13 782,93 5.90E+00 2,27E-01 1.9
9 8 510.96 2394 16558 2.57 1021.50 4.76E+00 3.46E-02 11.3 4.72E-01
10 8 513.94 1795 8681 1.18 1027.47 4.74E+00 2.60E-02 9.1
11 0 661.54 371403 14393 1.31 1322.68 3.79E+00 5.38E+00 0.2
12 0 898.01 16812 13215 1.45 17%5.77 2.82E+00 2.43E-01 1.6
13 0 1173.30 247064 7466 1.63 2346.71 2.16E+00 3.58E+00 0.2
14 0 1332.58 223705 3266 1.72 2665.57 1.92E+00 3.24E+400 0.2
15 0 1461.05 254 975 1.45 2922.81 1.78E+00 3.68E-03 24.6
16 0 1835.94 10026 1055 1.99 3673.69 1.55E+00 1.45E-01 1.3
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Spectrum : MCAO: [NDSCOUNT] TBE23S1
Calib Date: 29-DEC-2020 13:35

Detector : TBEL7 Geometry 1 23825122820
Empirical
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 29-DEC-2020 13:41:19.35
TBE23 03017322 HpGe **##x*kx%% Aquigition Date/Time: 28-DEC-2020 18:21:02.51

LIMS No., Customer Name, Client ID: S25 5ML MIXED GAMMA CALIBRATION

Sample ID : 23525122820 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 23525122820

Quantity : 1.00000E+00 TOTAL BKGFILE : 23BG121820MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 19:13:29.87

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 19:11:37.83

MDA Multiple : 4.6600 Library Used: CALIBRATION PB

Peak Evaluation - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SELf Cts/Sec %Err Fit
1 0 46.53% 85939 50241 0.92 92.99 4.10E+00 1.24E+00 0.6
2 0 88.12* 138155 33792 0.84 176.13 1.27E+01 2.00E+00 0.4
3 0 122.12 68998 23643 0.85 244,08 1.26E+01 9.99E-01 0.6
4 0 136.52 8600 18857 0.90 272.86 1.20E+01 1.24E-01 3.1
5 0 165.87 16442 17766 1.05 331.53 1.08E+01 2.38E-01 1.7
6 O 238.50% 202 14948 1.01 476.73 B8.50E+00 2.93E-03103.4
7 0 255.14 919 9890 1.16 509.98 B8.10E+00 1.33E-02 16.6
8 O 3%1.65 15689 19175 1.13 782.93 5.90E+00 2.27E-01 1.9
g 8 510.96%* 546 16558 2.57 1021.50 4.76E+00 7.90E-03 50.2 4,72E-01
10 8 513.94 1795 8681 1.18 1027.47 4.74E+00 2.60E~02 9.1
11 0O 661.54 371403 14393 1.31 1322.68 3,79E+00 5.38E+400 0.2
i2 0 898.01 16812 13215 1.45 1785.77 2.82E+00 2.43E-01 1.6
13 0 1173.30 247064 7466 1.63 2346.71 2.16E+00 3.58E+00 0.2
14 0 1332.58 223705 3266 1.72 2665.57 1.92E+00 3.24E+00 0.2
15 0 1461.05% 53 975 1.45 2922.81 1.78E+00 7.63E-04122.0
16 0 1835.94 10026 1055 1.99 3673.69 1.55E+00 1.45E-01 1.3
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corxr 2-Sigma
Nuclide Energy Area $Abn $Eff BQ/TOTAL BQ/TOTAL %Error
03-PB210 46.50 85939 4.,05* 4.098E+00 7.495E+02 7.872E+4+02 1.26
04-CD109 88.03 138155 3.72% 1.273E+01 4.223E402 1.001E+03 0.74
05-C0O57 122.06 68998 85.51* 1,256E+01 9.296E+00 4.065E+01 1.13
06-CE138 165.85 16442 80.35*% 1,082E+01 2.737E+00 4.992E+01 3.31
08~SN113 391.69 15689 64.90* §5.897E+00 5.932E+400 1.912E+02 3.77
09-SR85 513.89 1795 99.27* 4,736E+00 5.524E-01 2.628E+02 1i8.12
10-CS137 661.65 371403 85.12% 3.787E+00 1.667E+02 1.729E+02 0.36
11-Y88 898.02 16812 93.,40* 2.818E+00 9.244E+00 3.922E+02 3.14
12-CO60 1173.22 247064 100.00 2.163E+00 1.653E+02 2.035E+02 0.43
1332.49 223705 100.00* 1.923E+00 1.684E+02 2.072E+02 0.44
14-Y88 1836.01 10026 99.38* 1.546E+00 9.444E+00 4.007E+02 2.55
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Flag: "*" = Keyline
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Summary of Nuclide Activity Page : 2

Sample ID : 23825122820 Acquisition date : 28-DEC-2020 18:21:02
Total number of lines in spectrum 16

Number of unidentified lines 5

Number of lines tentatively identified by NID 11 68.75%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-8igma Error S%Error Flags
03-PB210 A 22.26Y 1.05 7.495E+02 7.872E+02 0.099E+02 1.26
04-CD109 462.90D 2.37 4.223E+02 1.001E+03 0.007E403 0.74
05-CO057 270.90D 4.37 9.296E+00 4.065E+01 0.046E+01 1.13
06-CE139 137.66D 18.2 2.737E+00 4.992E+01 0.165E+01 3.31
08-SN113 115.10D 32.2 5.932E+00 1.912E+402 0.072E+02 3.77
09~SR85 64.84D 476. 5.524E-01 2.628E+02 0.476E+02 18.12
10-CS137 30.17Y 1.04 1.667E+02 1.729E402 0.006E+02 0.36
11-Y88 106.65D 42.4 9.244E+00 3.922E402 0.123E402 3.14
12-~C060 5.27Y 1.23 1.684E+02 2.072E+02 0.009E+02 0.44
14-Y88 106.65D 42.4 9.444E4+00 4.007E+02 0.102E+02 2.55
Total Activity : 1.544E+03 3.506E+03

Grand Total Activity : 1.544E+03 3.506E+03

Flags: "K" = Keyline not found "M" = Manually accepted

"EY = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Page

3

Sample ID 23825122820 Acquisition date 28-DEC~2020 18:21:02
It  Energy Area  Bkgnd FWHM Channel Left Pw Cts/Sec %Err  %Eff Flags
0 136.52 8600 18857 0.90 272.86 269 9 1.24E-01 6.2 1.20E+01
0 238.50 202 14948 1.01 476.73 474 7 2.93E-03 ***% 8 S50E+00
0 255.14 919 9890 1.16 509.98 508 5 1.33E-02 33.2 8.10E+00
8 510.96 546 16558 2.57 1021.,50 1015 17 7.90E-03 **%* 4 76E+00
0 1461.05 53 975 1.45 2922.81 2917 11 7.63E-04 **%* 1 78E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 16
Number of unidentified lines 5
Number of lines tentatively identified by NID 11 68.75%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
03-PB210 22.26Y 1.05 7.495E+402 7.872E+4+02 0.099E+02 1.26
04-CD109 462.90D 2.37 4.223E+402 1.001E+03 0.007E+03 0.74
05-C057 270.90D 4.37 9.296E+00 4.065E+01 0.046E+01 1.13
06-CE139 137.66D 18.2 2.737E+00 4.992E+4+01 0.165E+01 3.31
08-SN113 115.10D 32.2 5.932E+400 1.912E+02 0.072E+02 3.77
09-SR85 64 .84D 476 . 5.524E-01 2.628E+02 0.476E+02 18.12
10-Cs137 30.17Y 1.04 1.667E+02 1.729E+02 0.006E+02 0.36
11-Y88 106.65D 42.4 9.244E+00 3.922E+02 0.123E+02 3.14
12-~C060 5.27Y 1.23 1.684E+02 2.072E+02 0.009E+0C2 0.44
14-Y88 106.65D 42.4 9.444E+00 4.007E+02 0.102E+02 2.55
Total Activity 1.544E4+03 3.506E+03
Grand Total Activity 1.544E+03 3.506E+03
Flagg: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
---- Identified Nuclides ----
Activity Act error MDA MDA error Act /MDA
Nuclide (BQ/TOTAL) (BQ/TOTAL)
03-PB210 7.872E4+02 9.939E+00 6.075E+00 0.000E+0Q0C 129.589
04-CD109 1.001E+03 7.361E+00 4,462E+00 0.000E+00 224,459
05-C057 4.065E+01 4.593E-01 3.123E-01 0.000E+00 130.166
06-CE139 4,992E+01 1.654E+00 1.537E+00 0.000E+00 32.476
08-SN113 1.912E+02 7.215E4+00 6.389E+00 0.000E+00 29,923
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09-SR85 2.62BE+02 4 .760E4+01
10-CS8137 1.729E+02 6.173E-01
11-Y88 3.922E+02 1.232E+01
12-C060 2.072E+02 9.144E-01
14-Y88 4.,007E+02 1.022E+01
---- Non-Identified Nuclideg ----
Key-Line
Activity K.L. Act error
Nuclide (BQ/TOTAL) Ided
01-CO57 0.000E+0Q0 0.000E+00
02-CE139 -6.502E+01 5,.161E+01
07-HG203 1.778E+02 4 .019E+02

.769E+01
.925E-01
.095E+01
.834E-01
.758E+00

SRR RO

MDA
(BQ/TOTAL)

1.333E+05
8.172E+01
6.518E+02

.000E+00
.000E+00
.000E+0C
.000E+00
.000E+00

OO OO0

MDA error

0.000E+0O0
0.000E+00
0.000E+0C

3.882
898.197
35.833
1129.809
84.219

Act /MDA

0.000
~-0.796
0.273
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A,23825122820 ,12/29/2020 13:41,06/01/2019 12:00, 1.000E+00,525 5ML MIXED

B,23825122820 , CALTBRATION PB ,12/29/2020 13:35,23825122820
C,03-PB210, YES, 7.872E+02, 9.939E+00, 6.075E+00,, 129.589
C,04-CD109, YES, 1.001E+03, 7.361E+00, 4.462E+00,, 224.459
C,05-C057 ,YES, 4.065E+01, 4.593E-01, 3.123E-01,, 130.166
C,06-CE139,YES, 4.992E+01, 1.654E+00, 1.537E+00, , 32.476
C,08-8N113,YES, 1.912E+02, 7.215E+00, 6.389E+00, , 29.923
C,09-SR85 ,YES, 2.628E+02, 4.760E+0L1, 6.769E+01, , 3.882
C,10-CS8137, YES, 1.729E+02, 6.173E-01, 1.925E-01,, 898.197
C,11-Y88 ,YES, 3.922E+02, 1.232E+01, 1.095E+01,, 35.833
C,12-C060 ,YES, 2.072E+02, 9.144E-01, 1.834E-01,, 1129.809
C,14-Y88 ,YES, 4.007E+02, 1.022E+01, 4.758E+00,, 84.219
C,02-CE139,NO , -6.502E+01, 5.161E+01, 8.172E+01, , -0.796
C,07-HG203,NO , 1.778E+02,  4.019E+02, 6.518E+02,, 0.273
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E & Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

3.5L MARINELLI

Orig. Wt 5.1617 Volume 50

Wt Used  4.4184 Aliquot  5.0000 | Certificate Aliquoted Actual Percent
Half-Life Energy(KeV) ate Glsi %err Y%abn Bq/Tot GIS Bg/Tot Diff

Pb-210 22.26Y 46.6 72.1 4.18% 762.12 31.86 765.5 0.44%
Cd-109 462.9d 88.0 84.75 3.72% 1006.61 37.45 1001.0 -0.56%
Co-57  271.8d 1221 77.25 85.51% 39.92 3413 40.0 0.26%
Ce-139 137.64d 165.9 92.68 80.35% 50.96 40.95 50.1 -1.72%
Hg-203  46.6d 279.2 273 77.30% 156.04 120.62 1562.0  -2.59%
Sn-113  115.09d 391.7 280 64.90% 190.62 123.72 195.8 2.72%
Sr-85 64.849 514.0 547.9 98.40% 246.02 242.08 238.1 -3.22%
Cs-137 3017y 661.6 330.6 85.12% 171.61 146.07 175.2 2.09%
Y-88 106.65d 898.0 858.7 93.40% 406.22 379.41 406.9 0.17%
Co-60 5.27y 1173.2 460.4 100.00%  203.42 203.42 204.5 0.53%
Co-60 527y 1332.5 460.9 100.00%  203.64 203.64 202.1 -0.76%
Y-88  106.65d 1836.0 908 99.38% 403.69 401.19 4026  -027%
Eff. Name: 1135L1203 .5 A1
Analyst:  KOJ
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Sec. Review: Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 4-DEC-2019 09:55:50.82
TBELL 31-TP20610B HpGe #*+*#%*x*x%* Aquisition Date/Time: 3-DEC-2019 18:03:23.85

LIMS No., Customer Name, Client ID: 3.5L SML MIXED GAMMA CALIBRATION

Sample ID : 1135L120319 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type ¢ STD Geometry : 1135L120319
Quantity : 1.00000E+00 TOTAL BKGFILE : 11BG112719MT
Start Channel : 70 Energy Tol : 2.00000 Real Time : 0 12:01:18.85
End Channel : 4090 Pk Srch Seng: 7.00000 Live time : 0 12:00:00.00
MDA Multiple : 4.6600 Library Used: CALIBRATION .
Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %Err Fit
i 0 46.47 23288 21494 1.43 91.94 1.72E+00 5.3%E-01 1.4
2 0 75.04 1490 15930 1.23 149.12 2.30E+4+00 3.45E-02 13.7
3 0 88.06 29119 272%4 1.39 175.19 2.37E+00 6.74E-01 1.3
4 0 122.08 21359 20676 1.44 243.27 2.,32E+00 4.94E-01 1.5
5 O 136.54 2384 13793 1.56 272.23 2.25E+00 5.52E-02 8.8
6 0 165.90 14266 165563 1.51 330.98 2.09E+00 3.30E-01 1.9
7 0 255,18 1030 9324 1.66 509.68 1.63E+00 2.38E-02 17.2
8 O 279.20 5197 9831 1.56 557.74 1.53E+00 1.20E-01 3.9
9 0 391.73 21490 7663 1.62 782.96 1.,20E+00 4.97E-01 1.1
10 O 514 .03 13669 7212 1.68 1027.72 9.73E-01 3.16E-01 1.6
11 O 661.65 51118 5928 1.78 1323.12 8.,03E-01 1.18E+00 0.6
12 0 814.14 464 3039 1.73 1628.27 6.88E-01 1.07E-02 24.2
13 0 898.00 31453 5022 1.96 1796.07 6.40E-01 7.28E-01 0.8
14 0 1173.15 43501 2652 2.15 2346.60 5.26E-01 1.01E+00 0.6
15 2 1325.,28 508 896 2.75 2650.95 4.81E-01 1.17E-02 11.8 2.07E+01
le 2 1332.48 39138 949 2.38 2665.36 4.79E-01 9.06E-01 0.5
17 0 1460.95 307 999 1.89 2922.36 4.47E-01 7.11E-03 23.7
18 O 1836.04 19366 460 2.67 3672.67 3.74E-01 4.48E-01 0.8
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Spectrum
Calib Date:

Detector
Fit type
2__
*
*
P *
e
r
c
e
1
t 1-
B
f
£
i
C
i
e
n 7=
C
Y
4 -

MCAO: [NDSCOUNT] TBE1151
4~-DEC-2019 09:55:

Geometry
5th Degree Empirical
IR CERED
* % )k
* *k
* *
* X *
* *
* *
) *
X *
* *
*
* X
*
*
*
*
X
_______________________ [__-_______
7é 1é0 200 400

Enerqgy (keV)

1135L1203153

700 1000 2000
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Sec. Review: Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 4-DEC-2019 10:00:37 .78
TBEL1l 31-TP20610B HpGe ******* Aquisition Date/Time: 3-DEC-2019 18:03:23.85

LIMS No., Customer Name, Client ID: 3.5L 5ML MIXED GAMMA CALIBRATION

Sample ID : 1135L120319 Smple Date: 1-JUN-2019 12:00:00.0
Sample Type : STD Geometry : 1135L120319
Quantity : 1.00000E+00 TOTAL BKGFILE ¢ 11BG112715SMT
Start Channel : 70 Energy Tol : 2.00000 Real Time : 0 12:01:18.85
End Channel : 4090 Pk Srch Sens: 7.00000 Live time : 0 12:00:00.00
MDA Multiple : 4.6600 Library Used: CALIBRATION PB
Pk It Enerqgy Area Bkgnd FWHM Channel $Eff Cts/Sec %Err Fit
1 0 46.47% 22623 21494 1.43 91.94 1.72E+00 5.24E-01 1.4
2 0 75.04%* 61 15930 1.23 149.12 2.30E+400 1.41E-03338.5
3 0 88.06%* 28919 27294 1.39 175.19 2.37E+00 6.69E-01 1.3
4 0 122.08 21359 20676 1.44 243.27 2.32E+400 4.94E-01 1.5
5 0 136.54 2384 13793 1.56 272.23 2.25E+00 5.52E-02 8.8
6 0 165.90 14266 16553 1.51 330.98 2.09E+00 3.30E-01 1.9
7 0 255.18 1030 9324 1.66 509.68 1.63E+00 2.38E-02 17.2
8 0 279.20 5197 9831 1.56 557.74 1.53E+00 1.20E-01 3.9
9 0 391.73 21490 7663 1.62 782,96 1.20E+00 4.97E-01 1.1
10 O 514.03 13669 7212 1.68 1027.72 9.73E-01 3.16E-01 1.6
11 0 661.65 51118 5928 1.78 1323.12 8.03E-01 1.18E+00 0.6
12 0 814.14 464 3039 1.73 1628.27 6.88E-01 1.07E-02 24.2
13 0 898.00 31453 5022 1.96 1796.07 6.40E-01 7.28E-01 0.8
14 0 1173.15 43501 2652 2.15 2346.60 5.26E-01 1.01E+00 0.6
15 2 1325.28 508 896 2.75 2650.95 4.81E-01 1.17E-02 11.8 2.07E+01
16 2 1332.48 39138 949 2.38 2665.36 4.79E-01 9.06E-01 0.5
17 0 1460.95% 58 999 1.89 2922.36 4.47E-01 1.35E-03126.9
18 0 1836.04 19366 460 2.67 3672.67 3.74E-01 4.48E-01 0.8
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area ¥Abn SEff BQ/TOTAL BQ/TOTAL $Error
03-PB210 46.50 22623 4,.05*% 1,716E+00 7.535E+02 7. 65b1E402 2.87
04-CD109 88.03 28919 3.72*% 2.,374E+00 7.582E+02 1.001E+03 2,52
05-C0O57 122.06 21359 85.51* 2.323E+00 2.490E+01 4.002E+01 2.95
06-CE139 165.85 14266 80.35*% 2,088E+00 1.96BE+01 5.009E+01 3.88
07-HG203 279,20 5197 81.46* 1.533E+00 9.633E+00 1.520E+402 7.89
08-SN113 391.69 21490 64.90* 1,197E+00 ©6.405E+01 1.958E+02 2.20
09-SR85 513.99 13669 99.27* 9.725E-01 3.277E+01 2.381E+02 3.11
10-CS137 661.65 51118 85.12* 8.027E-01 1.732E+02 1.752E+02 1.12
11-Y88 898.02 31453 93.40* 6.397E-01 1.219E+02 4.069E+02 1.55
12-C060 1173.22 43501 100.00 5.263E-01 1.913E+02 2.,045E+02 1.12
1332.49 39138 100.00* 4.793E-01 1.890E+02 2.921E402 1.07
14-Y88 1836.01 19366 99.38% 3,741E-01 1,206E+02 4.026E+02 1.57
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Flag: "*" = Keyline
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Summary of Nuclide Activity
Sample ID : 1135L120319

Total number of lines in sgpectrum 18
Number of unidentified lines 6
Number of lines tentatively identified by NID 12

Nuclide Type

Acquisition date

66.67%

Page

3-DEC-2019 18:03:23

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay BQ/TOTAL BQ/TOTAL 2-Sigma Error %Error Flags
03-PB210 22.26Y 1.02 7.535E+02 7.655E+02 0.220E+02 2.87
04-CD10S 462.90D 1.32 7.582E+02 1.001E+03 0.025E403 2.52
05-C0O57 270.90D 1.61 2.490E+01 4,002E+01 0.118E+01 2.95
06-CE139 137.66D 2.54 1.968E+01 5.009E+01 0.194E+01 3.88
07-HG203 46.61D 15.8 9.633E+00 1.520E+02 0.120E+4+02 7.89
08-SN113 115.10D 3.06 6.405E+01 1.958E+02 0.043E+02 2.20
09-SR85 64 .84D 7.26 3.277E+01 2.381E+02 0.074E402 3.11
10-CS8137 30.17Y 1.01 1.732E+02 1.752E+02. 0.020E+"2 1.12
11-Y88 106.65D 3.34 1,219E+02 4.069E+02 0.062E+02 1.55
12-C060 5.27Y 1.07 1.890E+02 2.021E+02 0.022E402 1.07
14-Y88 106 .65D 3.34 1.206E+402 4.026E+02 0.063kE+02 1.57
Total Activity : 2.267E+03 3.629E+03
Grand Total Activity : 2.267E+03 3.629E+03
Flags: "K" = Keyline not found "M" = Manually accepted
: "E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines Page : 3

Sample ID : 11351,120319 Acquisition date : 3-DEC-2019 18:03:23
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SELf Flags
0 75.04 61 15930 1.23 149.12 147 6 1.41E-03 x%%* 2.30E+00

0 136.54 2384 13793 1.56 272.23 268 8 5.52E-02 17.6 2.25E+00

0 255.18 1030 9324 1.66 509.68 506 9 2,38E-02 34.4 1.63E+00

0 814.14 464 3039 1.73 1628.27 1622 12 1.07E-02 48.5 6.88E-01

2 1325.28 508 896 2.75 2650.95 2646 31 1.17E-02 23.5 4.81E-01

0 1460.95 58 999 1.89 2922.36 2915 16 1.35E-03 =*** 4 47E-01
Flagg: "T" = Tentatively associated
Summary of Nuclide Activity

Total number of lines in spectrum 18

Number of unidentified lines 6

Number of lines tentatively identified by NID 12

(9}
o)}
N
~1
o\@

Nuclide Type ;
Wtd Mean Wtd Mean
vancorrected vDecay *Copx:: =

",’,Nucllde i it
03-PB210 "22° 26Y

sg

1 7 0 27
04-CD109 462,90D 1.32 7.582E+02 1.001E+03 0.025E+03 2.
05~-C0O57 270.90D 1.61 2.490E+01 4.002E+01 0.118E+01L 2.
06~CE139 137.66D 2.54 1.968E+01 5.009E+01 0.19%4E+01 3.
07-HG203 46.61D 15.8 9.633E+00 1.520E+02 0.120E+02 7.
08~SN113 115.10D 3.06 6,405E+01 1.958E+02 0.042134+02 2.
09-SR85 64 .84D 7.26 3.277E+01 2.381lE+02 0.074E+02 3.
10-CS137 30.17Y 1.01 1.732E+02 1.752E402 0.020E+" 1 1.
11-Y88 106.65D 3.34 1.219E+02 4 .069E+02 0.063E+Q2 1.
12-C0O60 5.27Y 1.07 1.901E+02 2.032E+4+02 0.016E+02 0.
14-~Y88 106.65D 3.34 1.206E+02 4.026E+02 0.0635+02 1.
Total Activity : 2.268E+03 3.630E+03
Grand Total Activity : 2.268E+03 3.630E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E'" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
No interference correction performed
Combined Activity-MDA Report
---- Identified Nuclides ----
SRR ortis RS IR A Attt "Aé‘t":"iv‘:l:‘ty A R AC t‘ errorv;‘: EHUROR SRS :.-:__,MDA i e MDA e I‘Or : Act /MDA jatienits
Nuclide (BQ/TOTAL) (BQ/TOTAL)
03-PB210 7.655E+02 2.196E+4+01 1.954E+01 © 0.000E+00 39,183
04-CD10S 1.001E+03 2.527E+01 2.310E+01 0.000E+00 43.332
05-CO57 4,002E+01 1.180KE+00 1.105E+00 0,000E+00 36.208
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06-CE139
07-HG203
08~5N113
05-3SR85
10-CS137
11-Y88
12-C060
14-Y88

---- Non-Identified Nuclides

Nuclide

01-CO57
02-CE139

,O00%E+01
.520E+02
.958E+02
.381E+02
.752E4+02
.069E4+02
.032E+02
.026E402

AN N N L

Key-Line

Activity K.L.
(BQ/TOTAL)

1.806E+03
9.777E+00

.942E400
.199E+01
.310E+00
.394E+400
.965E+00
.288E+00
.570E+00
.308E+00

o N W G R S

Act error

7.032E+01
9.876E+00

.895E+00
L279E+01
.265E+00
.020E+00
.015E+00
.608E+00
.111E-01
.591E+00

HOWR WP

MDA

(BQ/TOTAL)

1.295E+02
1.669E+01

.000E+00
.000E+00
.00GE+00
.CO0E+0Q
.000E+00
.000E+00
.000E+0QO
.000E+00

L~

[eNeoBeNeNoRe Nod

MDA error

0.000E+0OC
0.000E+00

26.

11

253

438

.879
59.
39.

172.

112.

285.

960
550
707
764
814

.009

Act /MDA

13.
0.
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A,11351,120319 ,12/04/2019 10:00,06/01/2019 12:00, 1.000E+00, 3,51, 5ML, MIXED

B,1135L120319 , CALTBRATION PB ,12/04/2018 09:55,1135L120319
C,03-PB210,YES, 7.655E+02, 2.196E+01, 1.954E+01,, 39.183

C,04-CD109,YES, 1.001E+03, 2.527B+01, 2.310E+01,, 43.332

C,05-C0O57 ,YES, 4.002E+01, 1.180E+00, 1.105E+00,, 36.208

C,06-CEL139,YES, 5.009E+01, 1.942E+00, 1.895E+00,, 26.438 ,
G, 07-HG203,YES; ~ 1:520E402; - - L1+ L99E+0L - L RT9E4+0Ly =T Lo8TQ = mvrmmmm s oms s
C,08-8N113,YES, 1.958E+02, 4.310E+00, 3.265E+00, , 59.960

C,09-5R85 ,YES, 2.381E+02, 7.394E+00, 6.020E+00,, 39.550

C,10-CS137,YES, 1.752E+02, 1.965E+00, 1.015E+00,, 172.707

C¢,11-Y88 ,YES, 4.069E+02, 6.288E+00, 3.608E4+00,, 112.764

C,12-C060 ,YES, 2.032E+02, 1.570E+00, 7.111E-01,, 285,814

C,14-Y88 ,YES, 4.026E+02, 6.308E+00, 1.581E400,, 253.009

Cc,01-C057 ,NO , 1.806E+03, 7.032E+401, 1.295E+02,, 13.951

C,02-CEL39,NO , 9.777E+00, 9.876E+00, 1.669E+01,, 0.586

L95403 147 of 332




Daily Source and Background
Checks
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QA filename
Parameter Name

Start/End Dates

Lower/Upper Lmts:

@

NWWRE T O3

X
XX
XXX X
X
2665~
10-21

DKBlOO:[GAMMA.QUALITY]NEW_TBEOl_QC.QAF;l
PSCENTRD
1-0CT-2021 08:41 through 23-MAR-2022 00:00

2660.00 through 2670.00

A e R T R ———

X

XX
XX
X
X

XXX
X
XX

(Centroid-1332)

X
X
X
X
X
X
X
XX X
X
X X
X X X
X X XX XX X
X XX XXXX
X X XX X
X X
X X XX
X X X
X XX X
X X
XX X
X X XX

XX XX

X X XX

XX X

X
2660-—~~~~—~-~————-—-——-—~——I ——————————————————————————————————————————
12-21 2-22

Measurement Date/Time
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QA filename : DKB10O: [GAMMA.QUALITY]NEW TBEO1l QC.QAF;1

Parameter Name : PSFWHM-1332 (FWHM-1332)
Start/End Dates 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmts: 1 70000 through 2.50000
2.4~
X
2.2~ X X X
X XX X X X X
X X X X XX X
X XX X X X X XXX X X X
F XX X X XX X X X X X X X XX X X
W X ; XX X X XX X X XX X X X X
H X X X X X XXX X X X X XX X X X
M X X X X X X X XX X X X XX X XX X X X
- X X X XX X X X X XX X
1 X X
3 X X X X
3
2
2 -
1.8-
10-21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBEOl QC.QAF;1

Parameter Name : NCLWTMEAN-CO60 (Co-60)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Mean +4- Std Dev : 462.666 +- 6.27386 (1.36 %)
—————————————————————————————————————————————————————————————————— 381G
480-
X
X
—————————————————————————————————————————————————————————————————— 251G
X X X X
X X X XX
X X
X
470~ X X X X X X
XX X XX
X X X X
X X XX X
X X X X
X X X X X X
X X XX X X X X X
X X X X X X
C XX X X X X
O K mm e - XKemmmm oo = X--X---~~- DD e e i MEAN
- X X X X
6 X X X X X X X
0 460~ X X X
X X X X X X X X X X
X X X X
X X X X
X X X X
X
X
X X X X
X X X
XX X X
450- X
—————————————————————————————————————————————————— Kemmmmee oo m = - - = 251G
X
X X
—————————————————————————————————————————————————————————————————— 381G
10l21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates

Lower/Upper Lmtg: 1.

3.5-

3._
B
a
C
k
g
¥
o) 2.5- X
u
n
d X
R
a XX
t X X X X
e X X X X X XX X X

XXX X X X X X X XXX XX X X X X
X X X X XX X XX XX X X X XX X X XX
X X X X X X X X X XX XX X XX
X XX X X X XXX XXXXX XX X X X XX XX
2- X X X X XX
X X X X X X X X
X
X
X
R i adiad e
10-21 12-21 2-22

DKB100: [GAMMA.QUALITY] TBEOL BKG QC.QAF;1
BACKRATE (Background Rate)

1-0CT~-2021 08:57 through 23-MAR-2022 00:00
50000 through 3.50000

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBEOl QC.QAF;1

Parametexr Name : PSCENTRD-59 (Centroid-59)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmts: 118.500 through 120.500
120.5~
120~
‘ X
cC X XXX X
e XXXXXX X X X X X X X X
n X XX X X XXX X X XX X X X XX
t X X XXXXXXX X XX X X X X X X XXX X XX X  XXXX X
r 119.5- X X X XX X XX X XX X X XX XX
o) X XX X XX X XXXXX X
i XXX X X XX X
d X X
5
9
119-
Ld8 L Bimmm = = m e e o
10-21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY] TBEO2 BKG QC.QAF;1

Parameter Name : BACKRATE (Background Rate)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmts: 0.000000E+00 through 3.50000
—————————————————————————————————————————————————————————————————— Up
3 -
X X
X
X X X X
X XX X X X X X X
X X XX X X X X X X X X

B X X X X X X X
a X X X X X X X X X X XX X X X X XX
C 2- X XX X XXX X X X X X X X
k XX X X XX XX X XX X X X X X
g X X X X X X XX X X X
r X X X X XX X XXX X X XX
O X X X X
u X X X
n X
d
R
a
t
e

1-

LR i el R LOW

10-21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBEO2 QC.QAF;1

Parameter Name : PSCENTRD (Centroid-1332)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Lower/Upper Lmts: 2660.00 through 2670.00

26T 0 m m = m mm oo e e e e e e e e e e e — —— o

X
XX X X
X XX XXXX X
XXXX
XX
XX X
XXXX
XX X
X
XX
X XXXX XX
XX X X XX
XX X
X
XXXXX

C XX
e X X
n X X
t XXXX X XXXX X
r X XX X XXX XX
O 2665~ X X
i
d
- X
1 X
3
3
2

2660——~~——~—-—————————————--]——————~————————~——————I ———————————————————

10121 12-21 2-22

Measurement Date/Time
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OA filename : DKB100: [GAMMA.QUALITY]NEW TBEO2 QC.QAF;1

Parameter Name : PSFWHM-1332 (FWHM-1332)
Start/End Dates 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Lower/Upper Lmts: l 50000 through 2.40000
2.4~
—————————————————————————————————————————————————————————————————— UP
2.2~
X
X X
X X X X X X
X X X X
X X X X X
X X X
X X X X X X X X X X X X
X X X X X XX X X
X X X X XX X X X X XX XX
F 2~ X X X X X XX XX X X X X
W X XX X X X X X X X X
H X XX X X X X X X X X
M XX X X X
- X XX X X X
1 X
3 X
3 X X
2 X X X X
X
X X
X
1.8-
X
1.6-
—————————————————————————————————————————————————————————————————— LOW
e e e e oo l ___________________________________________
10[21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBEO2 QC.QAF;1

Parameter Name : NCLWTMEAN-CO60 {Co-60)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Mean +- Std Dev : 455,948 +- 7.03561 (1.54 %)
480~
—————————————————————————————————————————————————————————————————— 3S5IG
X X
X X
L e et i AX-mmmm oo e 251G
X X
X
X
X
X
X X X
X X
X X X X X X
X X X X X X
X X X XX X X
460-X XX X X
X X X X X
X X X XX
C X XX X X X X X
o T R D e i G X-=-==-=-=-- X-eXeom o= MEAN
- X X X X X X X
6 X X X X
0 X X X X X X X
X X
X X X X X X
450~ X X X
X X X X X XX
X X X X
X
X
X X
———————————————————————————————————————————————————— Kemmmw e e e =X - - = 28TG
440~
X
X X
——————————————————————————————————————————————————————————————————— 381G
S | _________________________________________
1ol21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100O: [GAMMA.QUALITY]NEW TBEO6 QC.QAF;1

Parameter Name : PSCENTRD (Centroid-1332)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Lower/Upper Lmtsg: 2659.00 through 2670.00
B N T P up
C X X
e XX
n X X XX
t 2665~ X
r X
O X
i
d XXXX
- XX X X
1 X
3 XXX X
3 X
2 X X
X X X
X
XXX X
XXX X X X
XX X X X
X XX X X X XXX
XX X X X X X X
X X X X X X X X
X X XX X
X XXX X XX X
X X X
XX X XXXX
2660- XX X X
XX
X
~—~~—————-———-——-—————~~——-——————~~———-—~———~~I ————————————————————— LOW
10-21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBEO6 QC.QAF;1
Parameter Name : PSFWHM-1332 (FWHM-1332)

Start/End Dates : 1-0CT-2021 08:57 through 23~MAR-2022 00:00
Lower/Upper Lmts: 1.40000 through 2.05000

2_.
X
X X
X
X X X X X X
X X
X X X X X X
X X XX X X X X X
X X X X X X X X
X X X X X
X X XX X X X
X X X XX X X X
X X XX X X X X X X X
1.8- XXX X X X X X
X X X X X X X X X X
X X X XX X
F X X X
W X X X X X X
H X X X
M X X X X X
- X X X X X
1 X X
3 X
3 X X
2 X X
X
X X
1.6-
X
1.4»—--~-~-~~--~~~—-—--—-—-—————-————-———~-——---——I ———————————————————
1ol21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates

Mean +-
560~
C
O
6 .
0 540 -
520-
10

DKB100: [GAMMA.QUALITY]NEW TBEO6 QC.QAF;1

NCLWTMEAN-CO60 (Co-60)
1-0CT-2021 08:57 through 23-MAR-2022 00:00
std Dev 543.576 +- 9.55063 (1.76 %)
—————————————————————————————————————————————————————————————————— 3SIG
X
X X
X
———————————————————————————————————————————————————————————————————— 281G
X
X X
X X X X
X X X
X X X X X
X X
X
X X X X X XX
X XX X X X X X
X X XX X X X X X
X X XXX X X X X
X X X X X X X X X
X X X X X X
X X X X X
X XX X X X X X X X X |
R CE CHSI, JHp———— Kmmmmmmmm e Kmmmmmmmm o e MEAN
X X X X XX
X X X X
X X
X X X
X X X X
X X X
X
X
X X
X X X
X X
X
———————————————————————————————————————————————————————————————————— 281G
—————————————————————————————————————————————————————————————————— 381G
____________________________________________ | o
E21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY] TBEO6 BKG QC.QAF;1

Parameter Name : BACKRATE (Background Rate)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Loweyr/Upper Lmtsg: 0.000000E+00 through 3.50000
—————————————————————————————————————————————————————————————————— Up
3-
X
X X X X X X X X
X XX X X X X X X X X X
XX X X X XX X X XXX X XX X X X X XX X X XX XX X XX
X XX XX X X X X X XXXX X X XX X X X
B X X XX X XX X X X XX X X X X X
a X X X X X X X
C 2- X
I
g9
r
o
u
n
d
R
a
t
e
1-
e e T LOW
10-21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBEO7 QC.QAF;1

Parameter Name : PSCENTRD (Centroid-1332)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmts: 2660.00 through 2670.00
——————————————————————————————————————————————————————————————————— up
X
XXXX X
X X X
XX X
X XXXX
X XX
X
X XX
XX XXX
X X X
X X
X
X X
C XXX X
e XX
n X XX X X
t X XX X X XXXX
r X X XX
O 2665- X X X XXXX
i XXX
d X X
- X X X XX XXX
1 XX XX X X
3 XX X X X X
3 X X XX
2 X XX
X X
XX
——————-______‘_—____-___I —————————————————————————————————————————— LOW
10-21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:

3.5-------~---~
3~
F X
W X X
H X
M X X
- X X X
1 XXXX
3 XX
3 X
2 X
X
2.5-
2 ___________
10-21

DKB100: [GAMMA.QUALITY]NEW TBEO7 QC.QAF;1

PSFWHM-1332 (FWHM-1332)

1-0CT-2021 08:41 through 23-MAR-2022 00:00
2.00000 through 3.50000

X
X
XXX
X
X
XX
X X X X X XX X X X X
X X XX X XXX X X X X XX
X X XXX X XX X XXXX XX X X X X XXX
XXXX XX X X XX X X X X X X
X X X X XX XX XX X X X X
X X XX X XX
X X X X X
X
12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates
Mean +- Std Dev

490-------m"--
X
X
X
480-
X
X
X
X
X
X
X

O __________
6 X
0 X
460-
450-
10-21

DKB100: [GAMMA . QUALITY]NEW TBEO7 QC.QAF;1
NCLWTMEAN-CO60 (Co-60)

1-0CT-2021 08:41 through 23-MAR-2022 00:00
468.955 +- 7.11591 (1.52 %)

———————————————————————————————————————————————————————— 381G
X
——————— X mmm e X e e e - 281G
X X X
X X X
X X
X X X X
X X
X X X
X XX X X
X X X X XX X
X X X X X
X X X
X XX X X X X
XX XX X X X
X XXX X X X X
X X X X X
X X X X X X X
———————— X-mmmmmmm e X m e e X e e o Xmm ==X mmmm = - o= —X-X-- -~ MEAN
X XX
X X X
X
X X
X X X X X
X X X
X
X
X
X
X
X
———————————————————————————————————————————————————————— 281G
X
———————————————————————————————————————————————————————— 381G
___________________________________ [
12-21 2-22
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmtg:

X

@

A Q
N
I

Q3 o O RW

o

®

X X X XXXX
XX XX X X X X XXXX X X X X

DKB100: [GAMMA.QUALITY] TBE0O7 BKG QC.QAF;1

BACKRATE (Background Rate)

1-0CT-2021 08:57 through 23-MAR-2022 00:00

0.000000E+00 through 3.50000

X X

X X XXX X XX XX XX X X XXX
X XX XX X XX X XX

X X X

X X X X

X

XXX XX X XX X XX X

X

Measurement Date/Time

X X
X X X
X X X
X XX X
X
2-22

X

X

XX

X

X
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBEO8 QC.QAF;1

Parameter Name : PSCENTRD (Centroid-1332)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Lower/Upper Lmts: 2660.00 through 2671.00
2670-
X X
XXXX X
C X
e X
n XXX
t X XX
r X X
@) X X
i X
d 2665-
1 X
3 X X
3 X X X
2 X XX X X
X X
X XX XX XXX
X X X XX
X X XX X
X XX X XX X X X X X
X X X X
XX X XX XX
X X X X X X
X X X X X X
XX X X
X X X XXXX
XX X X X
X X X
X
X
2660——————-——————————————————~—————————————————————[ ————————————————————
10-21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:

DKB100: [GAMMA.QUALITY]NEW TBEO8 QC.QAF;1

PSFWHM-1332 (FWHM-1332)

1-0CT-2021 08:57 through 23-MAR-2022 00:00
1.70000 through 2.40000

A i e Up
2.2~
X
X
X X
X XX
X X X X X X
F X X X X X X XX
W X X X X X X
H X XX X X X X X X X X XX
M XX X X X X X XXX X X X X X X
- X X XX X XX X XXX X
1 X X XX XXX X X X X X X XX X X
3 X X X X X X X XXX XX X
3 2- XX X X XX
2 X X X XX X X
X X X X X
1.8~
—————————————————————————————————————————————————————————————————— LOW
10-21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates
Mean +- 8Std Dev

490w
____X _____
X
480 - X
X
X X
XX
X
470 -
C X
O ___________
6
0 X
460 -
X
X
X
450-
10-21

DKB100: [GAMMA.QUALITY]NEW TBEO08 QC.QAF;1
NCLWTMEAN-CO60 (Co-60)

1-0CT-2021 08:57 through 23-MAR-2022 00:00
467.622 +- 7.71396 (1.65 %)

————————————————————————————————————————————————————————— 351G
X
X X ’
1 e e 251G
X
X X
X X
X X X
XX X
X X
X X X
X XX X X X
X XX X
X XX X X X X
X X X X
X X
X X X X X X
~~~~~~ D G e P\ 4 2V
XX X X X X
X X X X X X
X X X XX
X X X X X
X
X X X
X X
X X X
X X X X
X X X X
X
X X X
X
X
X X
X XX
———————————————————————————————————————————————————————— 251G
~—————~—————————————————~———————————I ——————————————————— 351G
l2l21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY] TBE0O8 BKG QC.QAF;1

Parameter Name : BACKRATE (Background Rate)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmtsg: 0.000000E+00 through 3.50000
—————————————————————————————————————————————————————————————————— up
3M
X X
X X X X
X X X X XX X X XX X XX X X X X
X XX XX XXX X X XX XXX X XX X X XX XX XX X X

B XXX X XX X XXX XX X XX X XX X XXX XX XXXX X
a X X XX X X XXX X X XX X XXX
C 2~ X X
k
g
r
o
u
n
d
R
a
t
e

l,.

——————————————————————————————————————————————————————————————————— LOW

10-21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates

Lower/Upper Lmts:

2670-------~
X
X
C X X
e XXX
n X X
t X
r
O 2665-
i
ad
1
3
3
2
2660~-~--~---
10-21

DKB100: [GAMMA.QUALITY]NEW TBE1l QC.QAF;1

PSCENTRD (Centroid-1332)

1-0CT-2021 08:57 through 23-MAR-2022 00:00
2660.00 through 2670.00

X
X
XXX
X
X X
XX X X X
XX XXXX
X X X
X X
X X
X XX X X
X X
XX XXKXXK
X X
X X X
XXX
X XX XX X
X X X X X X
X X XX
XX XX
XX X X X
X XX
X
X
X XX X
X XX X
XX
___________________________________________ X_.__....__..-__.N__n
_________________ T
12-21 2-22
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBE1l QC.QAF;1

Parameter Name : PSFWHM-1332 (FWHM-1332)
Start/End Dates 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Lower/Upper Lmts: 1. 50000 through 2.60000
.5-
X
X XX
X X X X
X XX X X X XX X
X X X X XX X X
X X XX X X X X
X X X X X X
X X X X XX X XX X X X X X XXX
X X XX X X X X X X
X X X X X X X XXXX X X X X X
X X X X X X X X X
F X X X X X X X X X X X X
W X X X X XX
H X X X X
M X X XX X X
- X X
1 2- XX X X X
3
3 X X
2 X
'5—————‘_—_—_——______“-___I ———————————————————————————————————————————
lOl2l 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBE1l QC.QAF;1

Parameter Name : NCLWTMEAN-CO60 (Co-60)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Mean +- Std Dev : 480.605 +- 7.84103 (1.63 %)
—————————————————————————————————————————————————————————————————— 3SIG
X
500~
X XX
X
——————————————————— e I e IS S M A €
X X X
X X X X
X X X
X X X X X
X X X X
X X X
X X XX X X X X X
X X X X X X X X
X X X X X
X X X X
X X X X X X
X XX X XX X X X
C X X X X
o |- -=-- D D e D O e il XKoo e o = X-=-X-=-=-=-- MEAN
- 480- X X X X X
6 X X X X X X
0 X X X X X X
X X X X
X X X X X X
X X X X
X X X
X X
X X X X
X
X X
X X X X
X X X
—————————————————————————————————————————————————————————————————— 251G
460 - X
————————————————————————————————————————————————————————————————————— 391G
o e e e e e [ _________________________________________
1ol21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates

BACKRATE

Lower/Upper Lmts: 0.000000E+00 through 4.00000

4_
3_
X X
X
X X
X X
X X X

B X XX X X XX
a X XX X X
c
k
g
r
O 2=
u
n
d
R
a
t
e

1..

"[ _________________

10-21

12-21
Measurement Date/Time

DKBlOO:[GAMMA.QUALITY]TBElluBKG_QC.QAF;l
(Background Rate)
1-0CT-2021 08:41 through 23-MAR-2022 00:00

X X X
X
X X
XX X
X XX X X X X
X X
X X X X X
XX
X
X
X X X
X
2-22

X

XXX
X X

X

X

XXX

L95403 173 of 332

X




QA filename : DKB100: [GAMMA.QUALITY]NEW TBE1ll QC.QAF;1

Parameter Name : PSCENTRD-59 (Centroid-59)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Lower/Upper Lmts: 117.000 through 121.000

121-

—————————————————————————————————————————————————————————————————— up

120~
C
e
n
t
r 119-
o
1
d
5
9

X
118-XXXXXX XX X
X XXXXX X
X X XXX X
X XXXXXXX XXXX XX X X XX XXX
XXX XX XX X XX X X X X X XX X XXX
XX XX X XX XXXX X XX
XXXXXX X
X XX
I B e il LOW
B { _________________________________________
10-21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:

DKBlOO:[GAMMA.QUALITY}NEW_TBE13_QC.QAF;1

PSCENTRD-59 (Centroid-59)

1-0CT-2021 08:57 through 23-MAR-2022 00:00
118.500 through 120.500

120.5-

—————————————————————————————————————————————————————————————————— up
120-
X
X XX
c X X X X
e X XX X X X X X
n X X X X X X X
t XX X X XX X X
r 119.5- XX X X X X
o) X X X X
i X X X X XX X X
d X X X X X X X X
- X X X X X XXX X XX
5 XX X X X X
9 X X X X
X X X X X
XX X X X X X X
XX X X X X X
X X X
X X X X
X
119~ X
X
X
XX X
XX X
X
X
X
X
118 5~-————**—~———-——---——--—I——————-——---—————~~~——I ——————————————————— LOW
lOlZI 12-21 2-22
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QA filename : DKB100: [GAMMA.QUALITY]TBE13 BKG QC.QAF;1

Parameter Name : BACKRATE (Background Rate)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmts: 1.00000 through 4.00000
e e e up
3 -
B
a
c
k
g
T
O
u
n
d
R
a
t
e X
2- X
X X X X X X
XX X X XXXX X X X X X X X X XX X X X
X X X X XX XX XX XX X XX XX XX X XX X XXXXXX X
X XX XX X X XX X X X X X XX X X X X XXXX X
X X X XXXX XX X X X
XX X X X X
1———~~-—~——-—~—~-——»-~—~——-————————-~-——-———-———] ——————————————————— LOW
10-21 12-21 2-22
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:

DKB100: [GAMMA.QUALITY]NEW TBE13 QC.QAF;1

PSCENTRD (Centroid-1332)

1-0CT-2021 08:57 through 23-MAR-2022 00:00
2660.00 through 2670.00

2B T 0 = e e e
XX X X
C XXXXKX X XXX X X
e X X X X XXX
n X
t
r
O  2665-
i
d
1
3
3 X
2 XX X
XX
X X
X XX
X X X X
X X X XX X XXX
XX X XX XX
XX XXXX
X X
X X XXX
X X X XX
X X X XX
X XXXX X X
XXXX
X X
266O~——~———~—»—-—~———————~——I ———————————————————————————————————————————
10-21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:

o
X
X
X
XX X
X X X
XX
XX X
1.9- X XX X
X
F
W
H
M 1.8-
1
3
3
2
1.7-
T.6-mmmmmm e
10-21

DKB100: [GAMMA.QUALITY]NEW TBE13 QC.QAF;1

PSFWHM-1332 (FWHM-1332)

1-0CT-2021 08:57 through 23-MAR-2022 00:00
1.60000 through 2.00000

X
X
X X X X XX X
X X X X X X X
X X X X X
X X X X XX
XX X X X X
XX X XX = XX XX X X X

X X X X X X X X X X X
X X X X X X

X X X X

X XXX X X X X X X X

X X X X X
X X X X

X X X X
X X
X
X X
X
______________ [
12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBE13 QC.QAF;1

Parameter Name : NCLWITMEAN-CO60 (Co-60)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Mean +- Std Dev : 468.570 +- 8.25776 (1.76 %)
—————————————————————————————————————————————————————————————————— 351G
X X
X X X
X
X X X
X X X X
—————————————————————————————————————————————————————————————————— 251G
X X
X X X
X X X X
480- X X X X X X
X X X X X X X
XX X X X X X
X X X X X X X X X X XX
X X X X X XX
X X X X X
X X X X X X X
X X X X X X
X X X X X X
C X X X XX XX X XX
O i G e X-==-=== Xemmm == XX-==mm = - D el Kemmm e e = MEAN
- X X X X X X X X
6 X
0 X X X X X
X
X X X X
460~
X
——————————————————————————————————————————————————————————————————— 251G
———————————————————————————————————————————————————————————————————— 3SIG
440-
|
N ‘ ______________________ ‘ ___________________
10l21 12-21 2-~22
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QA filename

Parameter Name

Start/End Dates

Lower/Upper Lmts:
2670

@

T3S0

DWW QO R

2665~

DKB100: [GAMMA.QUALITY]NEW TBE14 QC.QAF;1

PSCENTRD (Centroid-1332)
1-0CT-2021 08:41 through 23-MAR-202
2660.00 through 2670.00

2 00:00

XXX
X X X
XX
XX X X
XX
XX = XXXX
X X
X X X
X X X X
X XX
X XX
X X X
X X X X XX
X X X
XX XXXX
XX X XXX
X XX X X
X X X X XXX
X XXX X XX
X XX X
X
XXX
X X XX
X X
X
X
X
266O«~——-——————————-~——~————I————-———-—~—~—~———————I ———————————————————
12-21 2-22

Measurement Date/Time
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QA filename : DKB100O: [GAMMA.QUALITY]NEW TBE1l4 QC.QAF;1

Parameter Name : PSFWHM-1332 (FWHM-1332)
Start/End Datesg : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmts: 1.60000 through 2.50000
——————————————————————————————————————————————————————————————————— UP
2.4-
2.2-
F
W
H
M
1
3 2-
3
2 X
X X X
X X X X X
X X X X X X X X
X X XX X XX X XX X X X X X ,
X X X X X X X X X X X X XX X X XX X
X X X X X X XX X X XX XX X X X
XXX XX X X X X X XX X X X X XX X X
X X X X X X X X XX X XX
1.8- X X X X X X X X X X
X X
X
X
L R it e LOW
10-21 12-21 2-22
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBE14 QC.QAF;1

Parameter Name : NCLWTMEAN-CO60 (Co-60)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Mean +- 3Std Dev : 524.852 +- 8.11129 (1.55 %)
—————————————————————————————————————————————————————————————————— 381G
X
X
X X
——————————————————————————————————————————————————————————————————— 281G
540-
X X
X XX X
X X X X
X X X X X X X XX X
X X XX
X X X X X X X
X X X X X
X XX X X X X X
X X
X X X X X X X XX X X
X X XX XX X X
X X X X X
C X X X X
O XX X X X X
N L D T Xemmm = D XK-=----- X- MEAN
6 X X X X
0 X X X X X
XX X X X X X X
520- X
X X X X
X X
X X
X X X
X
X
——————————————————————————————————————————————————————————————————— 281G
X
O R e 3SIG
|
10-21 12-21 2-22

Measurement Date/Time
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QA filename : DKB10O: [GAMMA.QUALITY] TBE14 BKG QC.QAF;1

Parameter Name : BACKRATE (Background Rate)
Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00
Lower/Upper Lmts: 0.000000E+00 through 3.50000
3~
B
a
c 2 -
k
g X
r X X X X
0 X X X X X XX X X X X X X
u X XX XXXX XX X XX X X X X XXX X X XX X X XXXX
n X XXXX X X XXXXX XXX X X X X XX X XX X XX XXX
d X XX X XX X X XX X XXX X X X X
X X X
R X
a
t
e
1-
O—] —————————————————————————————————————————————————————————————————
10-21 12-21 2-22
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBE23 QC.QAF;1

Parameter Name : PSCENTRD (Centroid-1332)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Lower/Upper Lmts: 2660.00 through 2670.00
R
X
X
X X XX X XXX X X XXX X X
XX X XXXXXXX X XX KXXK KXXKXXXXXXX X X X XX XXXXXXXXXX
c XXX X XX X X X XX XX XX X X XX XXXX X X XX
e X X X X
n
t
r
O 2665~
i
d
1
3
3
2
2660—}~~*~————————~~—~-——-——I—-—~———————~—~~~~~~——~I ———————————————————
10-21 12-21 2-22

Measurement Date/Time
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QA filename
Parameter Name
Start/End Dates

DKB100: [GAMMA.QUALITY]NEW TBE23 QC.QAF;1
PSFWHM-1332 (FWHM-1332)
1-0CT-2021 08:41 through 23-MAR-2022 00:00

Lower/Upper Lmts: 1.50000 through 2.00000

2,_
—————————————————————————————————————————————————————————————————— UpP
1.9-
X
X
X
X X X
1.8- X X
X
F X X X X
W X X X X X X X X
H X X X X
M X X X X X X X
- X X X X X X X X
1 X X X X
3 X X X X X X X X X X
3 X X X XX X X X XXX
2 1.7- X X X XX X X X XX
X X X XX X X X
X X X X X XXX X X X
X X X XXX X X
X X
X X X X X X X X
X X
X
X X X X X
X X X
X
1.6- X XX
X
1 5—-——————»——~~——~—~———-—~E--———-~~—~~—~~—~———-~'I ——————————————————— LOW
1oi21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]NEW TBE23 QC.QAF;1

Parameter Name : NCLWTMEAN-CO60 (Co-60)
Start/End Dates : 1-0CT-2021 08:41 through 23-MAR-2022 00:00
Mean +- Std Dev : 453,245 +- 9.00635 (1.99 %)
QB0 = m e e e e e — o — e 351G
X X
X X
X
X X
X X X
——————————————————————————————— Xrmmrmmrer e mre e e = XX - - - ==X 251G
X X X X XX X
X X X X X X X X X
X X X X X X X X
X XX X
X XX X X X X
X X X X X XX X X
X X X X X X
XX X X X X XX
X X X X X X XXX X
460~ X X X X X X X X X
X X XX X
X X X X X XX X X X
X X X
X X X X X X
C X X X X X X
o] X X X X
e i e Kommm e e MEAN
6 X X
0 X
X
X
440-
X
X
—————————————————————————————————————————————————————————————————— 281G
—————————————————————————————————————————————————————————————————— 3S5IG
e e e e l _________________________________________
10-21 12-21 2-22

Measurement Date/Time
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QA filename : DKB100: [GAMMA.QUALITY]TBE23 BKG QC.QAF;1

Parameter Name : BACKRATE (Background Rate)

Start/End Dates : 1-0CT-2021 08:57 through 23-MAR-2022 00:00

Lower/Upper Lmts: 0.000000E+00 through 3.50000

—————————————————————————————————————————————————————————————————— Up

3~

B

a

C 2- X

k X X X X X X X X X X

g X X XX X X XX X X X XX X X X XX

r XX X X X X XXXXX X X X X X XX XXXX X XX X XXX XXXXX XXX

o X XX X X X XX XX XX X X XX X XX X X X XX

u X X XX XX X XX X X

n

d

R

a

t

e
1-
e LOW
10-21 12-21 2-22

Measurement Date/Time
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Sample and QC Raw Data
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j—

Analysﬁ%

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 18-MAR-2022 08:06:57.99
TBEOL1 33-TP20784A HpGe ***+**** Aquisition Date/Time: 17-MAR-2022 14:52:09.25

LIMS No., Customer Name, Client ID: 1L95403-1 SS ANCHOR QEA

Sample ID 01L95403-1 Smple Date: 13-FEB-2022 13:37:00.
Sample Type SS Geometry 01525121819

Quantity 2.14000E+01 g Dry BKGFILE 01BG030422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 17:14:38.71

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:14:30.86

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluati - Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %Err Fit
1 3 74 .88%* 211 1427 0.77 150.30 5.72E+00 3.39E-03 31.4 9.12E+00
2 3 77.11 575 1303 0.82 154.75 6.11E+00 9.27E-03 10.2
301 87.32% 263 1190 1.12 175.15 7.65E+00 4.24E-03 24.0 9.79E-01
4 1 92.81* 477 1876 1.62 186.13 8.29E+00 7.69E-03 19.4 7.74E+00
5 1 185.83%* 398 1411 1.38 372.03 9.12E+00 6.41E-03 20.7 1.43E+00
6 4 238.61% 1904 774 1.13 477.52 7.80E4+00 3.07E-02 3.8 1.93E+400
7 4 241.56 677 1146 1.86 483.41 7.73E+00 1.09E-02 11.7
8 1 295.13%* 737 834 1.24 590.49 6.64E+00 1.19E-02 8.7 1.00E+00
9 1 338.21 466 869 1.55 676.59 5.95E+00 7.51E-03 13.1 5.31E-01
10 1 351.90% 1167 1076 1.40 703.94 5.76E+00 1.88E-02 7.4 1.77E+00
11 1 510.80% 273 925 2.66 1021.56 4.18E+00 4.40E-03 35.4 1.53E+00
12 1 583.02%* 577 534 1.46 1165.93 3.71E+00 9.30E-03 10.0 9.72E-01
13 1 609.10%* 828 613 1.47 1218.05 3.56E+00. 1.33E-02 7.5 9.67E-01
14 1 910.89%* 402 366 1.73 1821.39 2.42E+4+00 6.48E-03 12.4 7.36E-01
15 1 968.88%* 275 180 1.92 1937.32 2.28E+00 4.43E-03 11.8 2.11E+00
le 1 1120.33%* 185 215 1.98 2240.15 1.98E+00 2.97E-03 19.3 2.00E+00
17 1 1460.59%* 1097 257 2.27 2920.55 1.54E+00 1.77E-02 5.0 1.30E+00
18 1 1764 .45« 157 67 2.89 3528.27 1.32E+00 2.53E-03 16.5 1.38E+00
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-8igma
Nuclide Energy Area $Abn $Eff pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1097 10.67* 1.540E+00 1.358E+01 1.358E+01 10.02
BIr-214 609.31 828 46.30 3.560E+00 1.022E+00 1.022E+00 15.01
1120.29 185 15.10* 1.978E+00 1.258E+00 1.258E+00 38.62
1764 .49 157 15.80 1.323E+00 1.531E+00 1.531E+00 32.92
RA~226 186.21 398 3.28* 9.116E+00 2.706E+00 2.706E+00 41.32
RA-228 93.35 477 3.50 8.292E+00 3.344E+00 3.380E+00 38.78
969.11 275 16.60* 2.281lE+00 1.476E+00 1.492E+00 23.69
TH-234 63.29 ~---=--- 3.80* 3.510E+00 ~----- Line Not Found ------
92.60 477 5.41 8.292E+00 2.164E+00 2.164E+00 38.78
U-235 143.76 ------ 10.50* 9.986E+00 ------ Line Not Found ------

L95403 189 of 332



Nuclide
Nuclide
TL-208
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

rlag:

Mok i

185.71 398
205.31 --=-~---

Type: NATURAL
Energy Area
583.17 577
238.63 1904
295.21 737
351.92 1167
911.21 402

Type: natural
Energy Area
835.50 ------
911.07 402

= Keyline

4.70
54.00
4.70

FAbn
30.25%*
44 . 60%*
19.20
37.20%*
27.70%*

$Abn
1.75
27.70%

@ W W

NUOTOY g W

.656E+00
.116E+00
.614E+00

$Eff

.705E+00
.796E+00
.641E+00
.756E+00
. 424E+00

SEff

.638E+00
.424E+00

1.644E-01

Line Not Found

1.644E-01

Line Not Found

Uncorrected Decay Corr

pCi/g Dry
1.048E+00
.114E+00
.175E+00
.109E+00
.219E+00

B

pCi/g Dry
.082E+00
.151E+00
.176E+00
.109E+00
.219E+00

R e = S

Uncorrected Decay Corr

pCi/g Dry

1.219E+00

pCi/g Dry

Line Not Found

1.232E+00
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2-Sigma
¥Error
20.07

17.45
14.7¢6
24 .84

2-3Sigma
$Error




Page : 2

Summary of Nuclide Activity

Sample ID 01LS5403-1 Acguisition date 17-MAR-2022 14:52:09
Total number of lines in spectrum 18

Number of unidentified lines 6

Number of lines tentatively identified by NID 12 66.67%

Nuclide Type
Uncorrected Decay Corr

Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.358E+01 1.358E+01 0.136E+01 10.02
BI-214 1600.00Y 1.00 1.258E+00 1.258E+00 0.486E+00 38.62
RA-226 1600.00Y 1.00 2.706E+00 2.706E+00 1.118E+00 41.32
RA-228 5.75Y 1.01 1.476E+00 1.492E+00 0.354E+00 23.69
TH-234 4.47E+09Y 1.00 2.164E+00 2.164E+00 0.839E+00 38.78 K
U-235 7.04E+08Y 1.00 1.644E-01 1.644E-01 0.679E-01 41.32 K
Total Activity : 2.135E+01 2.136E+01
Nuclide Type NATURAL
‘ Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
TL-208 1.91Y 1.03 1.048E+00 1.082E+00 0.217E+00 20.07
PB~-212 1.91Y 1.03 1.114E+00 1.151E+00 0.086E+00 7.50
PB-214 1600.00Y 1.00 1.109E+00 1.109E+00 0.164E+00 14.76
TH-232 1.41E+10Y 1.00 1.219E+00 1.218E+00 0.303E+00 24 .84
Total Activity : 4.490E+00 4.561E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.219E+00 1.232E+00 0.306E+00 24 .84
Total Activity 1.219E+00 1.232E+00
Grand Total Activity 2.706E+01 2.715E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Acguisition date

18

Sample ID 01L95403-1
It Energy Area Bkgnd FWHM Channel Left
3 74 .88 211 1427 0.77 150.30 147
3 77.11 575 1303 0.82 154.75 147
1 87.32 263 11%0 1.12 175.15 173
4 241 .56 677 1146 1.86 483.41 470
1 338.21 466 868 1.55 676.59 671
1 510.80 273 925 2.66 1021.56 1013
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum
Number of unidentified lines
Number of linesg tentatively identified by NID
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corxr
Nuclide Hlife Decay pCi/g Dry pCi/g Dry
K~-40 1.28E+09Y 1.00 1.358E+01 1.358E+01
BI-214 1600.00Y 1.00 1.081E+00 1.081E400
RA-226 1600.00Y 1.00 2.706E+00 2.706E+00
RA-228 5.75Y 1.01 1.476E+0QO0 1.492E+00
Total Activity 1.884E+01 1.886E+01
Nuclide Type NATURAL
wtd Mean Wtd Mean
Uncorrected Decay Corr
Nuclide Hlife Decay pCi/g Dry pCi/g Dry
TL-208 1.91Y 1.03 1.048E+00 1.082E+00
PB-212 1.91Y 1.03 1.114E+00 1.151E+00
PB-214 1600.00Y 1.00 1.135E+00 1.135E+400
TH-232 1.41E+10Y 1.00 1.21%E+00 1.219E+400
Total Activity 4.516E+00 4 .587E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr
Nuclide Hlife Decay pCi/g Dry pCi/g Dry
AC-228 5.75Y 1.01 1.21%E+00 1.232E+4+00
Total Activity 1.219E+00 1.232E400
Grand Total Activity 2.458E+01 2.468E+01
Flagg: "K' = Keyline not found "M =
"E" = Manually edited A
Interference Report

No interference correction performed

Pw

11
11

20

11
20

12

=g oW

2-Sigma Error

2-Sigma Error

2-Sigma Error

Cts/Sec

.39E-03
L27E-03
.24E-03
.09E-02
.51E-03
.40E-03

66.67

Decay Corr

0.136E+01
0.140E+00
1.118E+00
0.354E+00

Decay Corr
0.217E+00
.086E+00

0
0.128E+00
0.303E+00

Decay Corr

0.306E+00

Manually accepted
= Nuclide specific abn.

62.
20.
47.
23.
26.
70.

$Err

O = W

Page

SELL

.72E+00
.11E+400
.65E+00
.73E+00
.95E+00
.18E+00

CESNO2 RN AR RO N2

2-Sigma

3

17-MAR-2022 14:52:09

Flags

$Error Flags

10.
12.
41.
23.

02
99
32
69

2-8igma

sError Flags

20.07
7.50
11.27
24 .84

2-Sigma

$Error Flags

24 .84

limit
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Combined Activity-MDA Report

---- Identified Nuclides

Nuclide

K-40

TL-208
PB-212
BI-214
PB-~-214
RA-226
AC-228
RA-228
TH-232

Activity

(pCi/g Dry)

N S

.358E+01
.082E+400
.151E4+00
.081E+00
.135E+00
.706E+00
.232E400
L492E+00
.219E+00

W wwPE e ooNP

Act error

.360E4+00
L172E-01
.629E-02
.405E-01
.280E-01
.118E+00
.061E-01
.535E-01
.028E-01

-~~~ Non-Identified Nuclideg ----

Nuclide

CO-60
CS-137
LA-138
BI-212
PA-234M
TH-234
U-235
U-238

Key-Line

Activity K.L.
(pCi/g Dry) Ided

.373E-02
.809E-02
.311E-02
.532E+00
.786E+00
.169E-01
.268E-02
.786E+00

U1 = 01U oYW

Act error

.376E-02
.945E-02
.369E-02
.193E-01
.066E+00
.833E4+00
.156E-01
.066E+00

(pCi/g Dry)

ST S S N R )

(pCi/g Dry)

~N W N JWE O

MDA

.965E-01
.791E-01
L.237E-02
.700E-01
.114E-01
.017E+00
.313E-01
.220E-01
.289E-01

MDA

.376E-02
.620E-02
.021E-01
.377E-01
.426E+00
.692E+00
.086E-01
.426E+00

MDA error

OO OO OCOoOoOOo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00C
.000E+00C
.000E+00

MDA error

OO0 OO0

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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19,
6.
13
2.
10.
2.

Ul W Ul

493
043

. 967

301
190
661

.327
.536
. 326

Act /MDA

L322
273
.128
.634
.375
.118
. 203
. 375




A,01LS95403-1
B,011L.95403~1

C,K-40
C,TL-208
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,CO-60
C,CS-137
C,LA-138
C,BI-212

C, PA-234M

C,TH-234
C,U-235
C,U-238

, YES,
, YES,
, YES,
, YES,
 YES,
, YES,
, YES,
, YES,
, YES,
I]-\TO ’
NO
 NO
,NO
NO
INO I
,NO
II\.}'O '

§

VO WNRERERNORERRENDEBPRE PR

,03/18/2022 08:

, NORMK

.358E+01,
.082E+00,
.151E+00,
.081E+00,
.135E+00,
.706E+00,
.232E+00,
.492E+00,
.219E+00,
.373E-02,
.809E-02,
.311E-02,
.532E+00,
.786E+00,
.169E-01,
.268E-02,
.786E+00,

NPTl W wwwpPRr P2 oNDBE

06,02/13/2022 13:37,
,11/17/2021 15:33,01S25121819

.360E+00,
.172E-01,
L629E-02,
.405E-01,
.280E-01,
.118E+00,
.061E-01,
.535E-01,
.028E-01,
.376E-02,
.945E-02,
.369E-02,
.193E-01,
.066E+00,
.833E+00,
.156E-01,
.066E+00,

WD TORFREAAINE NS00

.965E-01, ,
.791E-01, ,
.237E-02,,
.700E-01, ,
.114E-01, ,
.017E+00, ,
.313E-01, ,
.220E-01,,
.289E-01,,
.376E-02, ,
.620E-02,,
.021E-01, ,
.377E-01, ,
L426E+00,
L692E+00,
.086E-01,
L426E+00,

-~ o~ o~ 0~

2.140E+01,L95403~-1 SS AN

19.

6.
13.
.301
.190
.661
.327
.536
.326
.322
L2773
.128
.634
.375
.118
.203
.375

Y
O N

|

i

OO OO OOOUTWUIN

|

493
043
967
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 19-MAR-2022 05:31:28.83

TBEO2 51-TP42214B HpGe *****xx* Aquisition Date/Time:

Client ID: L95403-2 SS ANCHOR QEA

LIMS No.,

Sample ID
Sample Type
Quantity
Start Channel
End Channel
MDA Multiple
Peak Evaluation

Customer Name,

021.95403-2

S5

3.23000E+01 g Dry
Energy Tol

80
40
4.

90
6600

Pk Srch Sens:
Library Used: NORMK

2.00000
9.00000

Identified and Unidentified

Smple Date:
Geometry
BKGFILE
Real Time
Live time

18-MAR-2022 11:31:04.83

13-FEB-2022 13:37:00.
02525121819

02BG030422MT

0 18:00:10.93
0 18:00:00.00

Pk It Energy Area Bkgnd FWHM Channel SEffL Cts/Sec %Err
1 0 63.14%* 192 2312 1.04 111.02 6.08E+00 2.96E-03 48.5
2 0 77.11* 1313 1760 0.91 139.12 8.44E+00 2.03E-02 6.1
3 5 87.14%* 821 1801 1.34 159.30 9.45E+00 1.27E-02 10.3
4 5 89.80 547 15117 1.23 164.65 9.63E+00 8.44E-03 12.6
5 5 92.78%* 728 1650 1.38 170.64 9.81E+4+00 1.12E-02 12.2
6 0 185.87* 512 1786 1.01 357.95 8.34E+00 7.91E-03 18.0
7 0 209.21 329 1246 0.85 404.92 7.66E+00 5.07E-03 19.4
8 5 238.60%* 2652 959 1.02 464.07 6.92E4+00 4.09E-02 2.9
9 5 241.60%* 582 1326 1.51 470.11 6.85E+00 8.99E-03 13.2
10 0 295.07%* 770 1200 1.14 577.70 5.79E+00 1.19E-02 10.4
11 0 338.33% 524 776 0.96 664.75 5.15E+00 8.08E-03 11.2
12 0 351.86* 1260 875 1.18 691.97 4.97E+00 1.94E-02 6.0
13 0 463.02 212 460 1.25 915.68 3.88E+00 3.27E-03 19.6
14 0 510.88* 373 859 2.20 1011.99 3.54E+00 5.75E-03 24.8
15 0 583.03%* 787 493 1.30 1157.19 3.12E+00 1.22E-02 7.4
16 0 609.14* 897 681 1.38 1209.74 2.99E+00 1.38E-02 7.9
17 0 727.15 227 252 2.04 1447.24 2.51E+00 3.50E-03 14.8
18 0 911.06% 545 363 1.65 1817.39 2.00E+00 8.41E-03 9.6
19 0 968.83 334 170 1.71 1933.64 1.88E+00 5.16E-03 9.2
20 0 1120.05* 202 261 1.99 2238.04 1.63E+00 3.12E-03 21.3
21 0 1460.37* 1549 116 2.20 2923.10 1.26E+00 2.39E-02 3.3
22 0 1764.20% 132 55 2.07 3534.78 1.08E+00 2.03E-03 17.6
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr
Nuclide Energy Area $Abn SEff pCi/g Dry pCi/g Dry
K-40 1460.81 1549 10.67* 1.263E+00 1.484E+01 1.484E+01
BI-214 609.31 897 46.30 2.991E+00 8.362E-01 8.362E-01
1120.29 202 15.10*% 1.627E+00 1.064E+00 1.064E+00
1764 .49 132 15.890 1.083E+00 9.930E-01 9.931E-01
RA-226 186.21 512 3.28% 8.336E+00 2.420E+00 2.420E+00
RA-228 93.35 728 3.50 9.805E+00 2.739E4+00 2.769E+00

Fit

1.92E+401

2.70E+00

2-Sigma
$Error

15.
42.69
35.26
35.95
24 .34

79
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TH-234

U-235

Nuclide
Nuclide
TL,-208
BI-212
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

969.11 334
63.29 192
92.60 728

143.76 ------

163.35 ~~---~

185.71 512

205.31  ------

Type: NATURAL

Energy Area

583.17 787

727.17 227

238.63 2652

295.21 770

351.92 1260

911.21 545

Type: natural

Energy Area

835.50 ------

911.07 545

"k = Keyline

16.60%*
3.80%
5.41

10.50%*
4.70

54.00
4.70

%Abn
30.25%*
7.56%
44 ,60%*
19.20
37.20%*
27.70*

%$Abn
1.75
27.70%*

~J W W\WOoONnH

N UTOYN W

.883E+00
.076E+00
.B05E+00
.647E+00
.042E+00
.336E4+00
.767E4+00

SEff

.120E+00
.514E+00
.915E+00
. 795E+00
.970E4+00
.005E+00

SELff

.188E+00
.005E+00

1.381E+00
1.073E+00
1.772E+00

1.470E-01

1.396E+00
1.073E+00
1.772E+00

Line Not Found
Line Not Found

1.470E-01

Line Not Found

Uncorrected Decay Corr

pCi/g Dry
1.077E+00
.539%9E+00
.110E+00
.941E-01
.797E-01
.267E+00

o

pCi/g Dry
.114E+00
.590E+00
.147E4+00
L. 942E-01
.797E-01
.267E+00

00 R

Uncorrected Decay Corr

pCi/g Dry

1.267E+00

pCi/g Dry

Line Not Found

1.281E+00
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Summary of Nuclide Activity
02L95403-2

Sample ID

Total number of lines in spectrum

Number of unidentified lines
Number of lines tentatively identified by NID

Nuclide Type :

Nuclide
K-40
BRI-214
RA-226
RA-228
TH-234
U-235

Nuclide

Nuclide
TL-208
BI-212
PB-212
PBR-214
TH-232

Nuclide

Nuclide
AC-228

Grand Total Activity

Flags:

NRY =
nEn =

Hlife

1.28E+09Y

1600:00Y
1600.00Y
5.75Y

4.47E+09Y
7.04E+08Y

Total Activity

Total Activity

Total Activity

Decay

Nl

.00
.00
.00
.01
.00
.00

Type : NATURAL
Hlife Decay
1.91Y 1.03
1.91Y 1.03
1.91Y 1.03

1600.00Y 1.00

1.41E410Y 1.00

Type natural
Hlife Decay
5.75Y 1.01

Acquisition date

22

Uncorrected Decay Corr
pCi/g Dry

.484E+01
.064E+00
.420E4+00
.381E+00
.073E400
.470E-01

L093E+01

pCi/g Dry

.484E+01
.064E+00
.420E+00
.396E+00
.073E+00
.470E-01

.094E+01

Uncorrected Decay Corr
pCi/g Dry

.077E+00
.539E+4+00
.110E+00
.797E-01
.267E+00

.874E4+00

pCi/g Dry

.114E+00
.590E+00
.147E+00
.797E-01
.267E+00

.998E+00

Uncorrected Decay Corr
pCi/g Dry

1.

1.

2.

267E+00

267E4+00

807E+01

Keyline not found
Manually edited

pCi/g Dry

1.

1.

2

IIMH
HAH

281E+00

281E+00

.822E+01

il

14

63.64%.

Decay Corx

2-8igma Error

0.
.454E+00
.870E+00
.256E+4+00
.039E+00
.528E-01

OB O OO

09%9E+01

Decay Corr

2-Sigma Error

0.
.471E+00
.067E+00
.063E-01
.242E+00

O OO

165E+00

Decay Corr

2-8igma Error
0.

245E+00

Manually accepted
= Nuclide specific abn.

Page

2-8igma

$Error Flags

6.69
42.69
35.95
18.36
96.91
35.95

2-Sigma

$Error Flags

14.83
29.59

5.82
12.09
19.12

2-Sigma

$Error Flags

19.12

limit
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3

Flags

Unidentified Energy Lines Page
Sample ID 02L95403-2 Acquisition date 18-MAR-2022 11:31:04
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SELf
0 77 .11 1313 1760 0.91 139.12 137 6 2.03E-02 12.2 8.44E+00
5 87.14 821 1801 1.34 159.30 149 29 1.27E-02 20.7 9.45E+00
5 89.80 547 1511 1.23 led4 .65 149 29 8.44E-03 25.3 9.63E+00
0 209.21 329 1246 0.85 404 .92 402 8 5.07E-03 38.7 7.66E+00
5 241.60 582 1326 1.51 470.11 459 16 8.99E-03 26.3 6.85E+00
0 338.33 524 776 0.96 664.75 661 8 8.08E-03 22.3 5.15E+00
0 463.02 212 460 1.25 915.68 912 9 3.27E-03 39.1 3.88E+00
0 510.88 373 859 2.20 1011.99 1003 18 5.75E-03 49.7 3.54E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 22
Number of unidentified lines 8
Number of lines tentatively identified by NID 14 63.64
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E4+09Y 1.00 1.484E+01 1.484E+01 0.099E+01 6.69
BI-214 1600.00Y 1.00 8.700E-01 8.701E~-01 1.192E-01 13.70
RA-226 1600.00Y 1.00 2.420E+00 2.420E+00 0.870E+00 35.95
RA-228 5.75Y 1.01 1.381E+00 1.396E+00 0.256E+00 18.36
TH-234 4.47E+09Y 1.00 1.073E+00 1.073E+00 1.039E+400 96 .91
Total Activity 2.059E+01 2.060E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error S%Error Flags
TL-208 1.91Y 1.03 1.077E+00 1.114E+00 0.165E+00 14.83
BI-212 1.91Y 1.03 1.539E+00 1.590E+00 0.471E+00 29.59
PB-212 1.91Y 1.03 1.110E+00 1.147E+00 0.067E+00 5.82
PBR-214 1600.00Y 1.00 8.832E-01 8.833E-01 0.924E-01 10.46
TH-232 1.41E+10Y 1.00 1.267E+00 1.267E+00 0.242E4+00 19.12
Total Activity 5.877E+00 6.002E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corx Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.267E+00 1.281E+00 0.245E400 19.12
Total Activity 1.267E+00 1.281E+00
Grand Total Activity 2.773E+01 2.789E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E'" = Manually edited "A" = Nuclide specific abn. limit
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Interference Repdrt

No interference correction performed

Combined Activity-MDA Report

---- Tdentified Nuclides ----

Nuclide

K-40

TL-208
BI-212
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232
TH-234

Activity Act error
(pCi/g Dry)

1.484E+01 9.933E-01
1.114E+00 1.652E-01
1.590E+00 4.705E-01
1.147E+00 6.672E-02
8.701E-01 1.192E-01
8.833E-01 9.235E-02
2.420E+00 8.700E-01
1.281E+00 2.450E-01
1.396E+00 2.563E-01
1.267E400 2.423E-01
1.073E+00 1.039E+00

~--- Non-Identified Nuclides ----

Nuclide

CO-60
Cs5-137
LA-138
PA-234M
U-235
U-238

Key-Line

Activity K.L. Act error

(pCi/g Dry) Ided

9.394E-03 3.120E-02
3.628E-02 2.996E-02
2.455E-02 4.447E-02
-6.569E-01 3.770E400
1.716E-01 1.494E-01
6.569E-01 3.770E+00

(pCi/g Dry)

WP WEJJWo Ul =k

(pCi/g Dry)

U U -Jur

MDA

.345E-01
.200E-01
.317E-01
.172E-02
L.223E-01
.771E-02
.375E-01
.565E-01
L.292E-01
.548E-01
.231E-01

MDA

.256E-02
.245E-02
.582E-02
.480E4+00
.211E-01
.480E4+00

MDA error

OO OO OO0 OO0

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0Q

MDA error

loNoNeoReoNeNo]

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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Act /MDA

167
L2717
.991
.580
.699
.366
.281
.189
241
.188
162

-

}..J
0o R 0 W N DN

Act /MDA

179
.692
.324
.120
.776
.120

O OO OO0




A, 02L95403-2
B,02L95403-2
, YES,
,YES,
,YES,
,YES,
,YES,
,YES,
,YES,
,YES,
,YES,
, YES,
,YES,

C,K-40
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,TH-234
C,C0-60
C,CS-137
C,LA-138

C,PA-234M

C,U-235
C,U-238

, NO
, NO
, NO
, NO
, NO
, NO

’

/
I3
1

!

i

,03/19/2022 05:

, NORMK

O ONWWOURREREND®RE B

.484E+01,
.114E+00,
.590E+00,
.147E+00,
.701E-01,
.833E-01,
.420E+00,
.281E+00,
.396E+00,
.267E+00,
.073E+00,
.394E-03,
.628E-02,
.455E-02,
.569E-01,
.716E-01,
.569E-01,

WHEWEeENDWRENNDNDOWE O W

31,02/13/2022 13:37,
,08/20/2021 05:25,02525121819

.933E-01,
.652E-01,
.705E-01,
.672E-02,
.192E-01,
.235E-02,
.700E-01,
L450E-01,
.563E-01,
.423E-01,
.039E+00,
.120E-02,
.996E-02,
L447E-02,
.770E+00,
L494E-01,
.770E+00,

TN UTJUVTUTORE WEJJWO U R

.345E-01,
.200E-01,
.317E-01,
.172E-02,
.223E-01,
.771E-02,
.375E-01,
.565E-01,
.292E-01,
.548E-01,
.231E-01,
.256E-02,
.245E-02,
.582E-02,
.480E+00,
.211E-01,
.480E+00,

7

!

!

I

I

7

!

~ o~ =~~~

34

18

=
=

OO OO OOK Wd 0w

t

3.230E+01,L95453—2 5SS AN

167
9.
2.

277
991

.590
2.
.366
.281
.189
.241
.188
.162
.179
.692
.324
.120
.776
.120

699
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LIMS No.,

Sample ID
Sample Type

Quantity

Start Channel

End Channel

MDA Multiple

Peak Evaluatio

Cugstomer Name,

141.9

S8

5403-3

3.57000E+01 g Dry
Energy Tol
Pk Srch Sens:

80

:-4090

4.66

00

2.00000
9.00000

Library Used: NORMK
- TIdentified and Unidentified

Client ID: L95403-3 SS ANCHOR QEA

Smple Date:
Geometry
BKGFILE
Real Time
Live time

13-FEB-2022 13:37:00.
14525121719

14BG030422MT

0 18:00:12.89
0 18:00:00.00

Pk It Energy Area Bkgnd FWHM Channel $Eff Cts/Sec $Err
1 4 74 .94% 514 1425 0.77 147.04 7.23E+00 7.93E-03 13.1
2 4 77.16 1220 1116 0.81 151.49 7.57E+00 1.88E-02 5.2
3 6 84 .40%* 86 1467 1.20 165.98 8.49E+00 1.33E-03 83.9
4 6 87.22% 351 1067 0.84 171.63 8.78E+00 5.41E-03 17.3
5 5 89,95 405 660 0.96 177.08 9.03E+00 6.26E-03 10.2
6 5 92.89% 633 1312 1.40 182.98 9.26E+00 9.77E-03 12.1
7 1 185.97%* 515 1260 1.21 369.32 . 8.55E+00 7.94E-03 15.4
8 1 209.31 303 1062 1.13 416.06 7.87E+00 4.68E-03 20.2
9 6 238.65% 2289 709 0.99 474.81 7.10E+00 3.53E-02 3.1
10 6 241.46 580 1021 1.64 480.43 7.03E+00 8.95E-03 12.0
11 1 295.22% 637 671 1.05 588.08 ©5.91E+00 9.83E-03 8.7
12 1 338.32 497 692 0.97 674.39 5.22E+00 7.66E-03 10.5
13 1 351.92%* 1000 669 1.21 701.63 5.03E+00 1.54E-02 6.2
14 1 510.90* 159 724 2.55 1019.97 3.51E+00 2.45E-03 52.0
15 1 583.16%* 604 381 1.27 1164.68 3.07E+00 S9.31E-03 7.9
16 1 609.27% 749 483 1.44 1216.97 2.94E+00 1.16E-02 7.6
17 1 661.51 89 376 1.07 1321.59 2.70E+00 1.38E-03 43.4
18 1 727.61 110 336 1.79 1454.00 2.45E+00 1.70E-03 35.0
19 1 911.10%* 464 245 1.81 1821.50 1.94E+00 7.15E-03 9.3
20 1 968.94%* 190 363 1.57 1937.38 1.82E+00 2.93E-03 .22.3
21 1 1120.28%* 77 209 1.41 2240.54 1.57E+00 1.19E-03 41.1
22 1 1460.65%* 1273 168 1.92 2922.47 1.21E+00 1.97E-02 4.0
23 1 1764.31* 140 67 2.36 3530.99 1.04E+00 2.16E-03 18.1
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr
Nuclide Energy Area $Abn $Eff pCi/g Dry pCi/g Dry
K-40 1460.81 1273 10.67* 1.210E+00 1.152E+01 1.152E+01
C5-137 661.66 89 85.12*% 2.701E+00 4.535E-02 4.544FE-02
BI-214 609.31 749 46.30 2.937E+00 6.436E-01 6.436E-01
1120.29 77 15.10* 1.565E+00 3.816k-01 3.81l6E-01
1764 .49 140 15.80 1.037E+00 9.986E-01 9.986E-01

=

N =

AN NSO WOo
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Fit
.30E+00
L4T7E+00
.67E+00

.40E+00
41E+00
.12E+00

.43E-01
L49E-01
L22E-01
.16E+00
.15E+00
.84E+00
.13E+00
.16E+00
L72E-01
.07E+00
.34E+00
.71E+00
.67E-01

2-Sigma

$Error
8.00
86.79
15.21
82.12
36.28




RA-226
RA-228

TH-234

U-235

Nuclide
Nuclide
TL-208
RBI-212
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

186.21

93.35

969.11

63.29 -~
92.60
143.76 -~
163.35 -~

185.71

205.31 -~

Type:

NATURAL

Energy
583 .17
727.17
238.63
2985.21
351.92
911.21

Type:

natural

Energy

835.50

911.07

k= Keyline

Area
604
110

2289
637

1000
464

.28%*
.50
.60%
.80%*
.41
.50%
.70
.00
.70

$Abn

30.
.56*
.60%*
19.
37.
.70%*

44

27

25%

20
20%*

$Abn

1.
L70%

27

75

~J 0C W W WUl WO

P Uu g W

N

.546E+00
.263E+00
.818E+00
.083E+00
.263E4+00
.757E+00
L.227E400
.546E4+00
.978E+00

SELE

.071E4+00
.448E+00
.096E+00
.908E+00
.027E+00
.938E+00

SBEff

.121E+00
.938E+4+00

.303E-01

146E+00

.145E+00 2.

.281E+00 2.306E+00
.363E-01 7.444E-01
---- Line Not Found
.476E+00 1.476E+00

Line Not Found
Line Not Found
1.
Line Not Found

303E-01

Uncorrected Decay Corr
pCi/g Dry

pCi/g Dry

7.
.959E-01
.448E-01
.561E-01
.246E-01
.009E+00

= o0y oy

591E-01

7

Y OY 0D

.846E-01
.193E-01
.732E-01
.561E-01
.246E-01
.009E+00

Uncorrected Decay Corr
pCi/g Dry

pCi/g Dry

1.

009E+00

Line Not Found

1.020E+400
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2-Sigma

$Exrror
15.85
69.95
6.21
17.47
12.43
18.63

2-Sigma
$Error




Summary of Nuclide Activity
Sample ID 141.95403-3

Total number of lines in spectrum 23

Number of unidentified lines 9

Number of lines tentatively identified by NID 14
Nuclide Type

Uncorrected Decay Corr

Nuclide Hlife Decay pCi/g Dry pCi/g Dry
K-40 1.28E+09Y 1.00 1.152E+401 1.152E+01
CS-137 30.07Y 1.00 4.535E-02 4.544E-02
BI-214 1600.00Y 1.00 3.81l6E-01 3.816E-01
RA-226 1600.00Y 1.00 2.145E+00 2.146E+00
RA-228 5.75Y 1.01 7.363E-01 7.444E-01
TH-234 4.47E+09Y 1.00 1.476E+00 1.476E+00
U-235 7.04E+08Y 1.00 1.303E-01 1.303E-01
Total Activity 1.643E+401 1.644E+01

Nuclide Type NATURAL
Uncorrected Decay Corr
Nuclide Hlife Decay pCi/g Dry pCi/g Dry
TL-208 1.91Y 1.03 7.581E-01 7.846E~-01
BI-212 1.91Y 1.03 6.959E-01 7.193E-01
PB-212 1.91Y 1.03 8.448E-01 8.732E-01
PB-214 1600.00Y 1.00 6.246E-01 6.246E-01
TH-232 1.41E+10Y 1.00 1.009E+00 1.009E+00
Total Activity : 3.933E+00 4.011E+00

Nuclide Type natural
Uncorrected Decay Corr
Nuclide Hlife Decay pCi/g Dry pCi/g Dry
AC-228 5.75Y 1.01 1.009E+400 1.020E+00
Total Activity 1.009E+00 1.020E+400
Grand Total Activity 2.138E+01 2.147E+01

Flags: "K" = Keyline not found "Mt =
"E'" = Manually edited A

Acqgulisition date

ﬁpage

60.87%

Decay Corr

2-8igma Error

0.
.944E-02
.134E-01
.659E+00
.326E-01
.357E+00
.400E-01

OO W o WwWWw

092E+01

Decay Corr

2-8igma Error

1.
.031E-01
.542E-01
.777E-01
.188E+00

O O o U

Decay Corr
2-Sigma Error
0.

244E-01

190E+00

Manually accepted
= Nuclide specific abn.

2-Sigma
$Error Flags
8.00

86.79

82.12

30.70

44 .67

24.21 K
30.70 . K

2-Sigma
$Error Flags
15.85

69.95

6.21

12.43

18.63

2-Sigma
$Error Flags
18.63

limit
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Unidentified Energy Lines Page : 3

Sample ID 141.95403-3 Acguisition date 18-MAR-2022 11:13:46
It Energy Area Bkgnd FWHM Channel Left Pw Ctg/Sec %Err SEff Flags
4 74 .94 514 1425 0.77 147.04 144 11 7.93E-03 26.2 7.23E+00
4 77.16 1220 1116 0.81 151.49 144 11 1.88E-02 10.3 7.57E+00
6 84.40 86 1467 1.20 165.98 161 15 1.33E-03 **** 8 ,49E400
6 87.22 351 1067 0.84 171.63 161 15 5.41E-03 34.5 8.78E+00
5 89.95 405 660 0.96 177.08 175 15 6.26E-03 20.4 9.03E+00
1 209.31 303 1062 1.13 416.06 412 9 4.68E-03 40.4 7.87E+00
6 241 .46 580 1021 1.64 480.43 470 21 8.95E-03 24.1 7.03E+00
1 338.32 497 692 0.97 674.39 670 9 7.66E-03 21.0 5.22E+00
1 510.90 159 724 2.55 1019.97 1012 17 2.45E-03 ***%x 3 51E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 23
Number of unidentified lines 9
Number of lines tentatively identified by NID 14 60.87%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corxr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.152E+01 1.152E+401 0.092E+01 8.00
C5-137 30.07Y 1.00 4.535E-02 4 .544E-02 3.944E-02 86.79
BI-214 1600.00Y 1.00 6.439E-01 6.439E-01 0.905E-01 14.05
RA-226 1600.00Y 1.00 2.145E+00 2.146E4+00 0.659E+00 30.70
RA-228 5.75Y 1.01 7.363E-01 7.444E-01 3.326E-01 44 .67
Total Activity 1.509E+01 1.510E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 7.591E-01 7.846E-01 1.244E-01 15.85
BI-212 1.91Y 1.03 6.959E-01 7.193E-01 5.031E-01 69.95
PB-212 1.91Y 1.03 8.448E-01 8.732E-01 0.542E-01 6.21
PB-214 1600.00Y 1.00 6.345E-01 6.345E-01 0.643E-01 10.13
TH-232 1.41E+10Y 1.00 1.009E+GO 1.008E+00 0.188E+00 18.63
Total Activity 3.943E+00 4.020E+00
Nuclide Type natural
wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error S%Error Flags
AC-228 5.75Y 1.01 1.009E+00 1.020E+00 0.190E+00 18.63
Total Activity 1.009E+00 1.020E+00
Grand Total Activity 2.004E+4+01 2.014E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"EN = "A" = Nuclide specific abn. limit

Manually edited
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Interference Report

No interference correction performed

Combined Activity-MDA Report

~--~ Identified Nuclidesg ----

Activity Act error
Nuclide (pCi/g Dry)
K-40. 1.152E+01 9.220E-01
CS-137 4.544FE-02 3.944E-02
TL-208 7.846E~-01 1.244E-01
BI-212 7.193E~01 5.031E-01
PB-212 8.732E-01 5.424E-02
BI-214 6.439E-01 9.046E-02
PB-214 6.345E-01 6.430E-02
RA-226 2.146E+00 6.587E-01
AC-228 1.020E+00 1.901E-01
RA-228 7.444FK-01 3.326E-01
TH-232 1.008E+00 1.880E-01

---- Non-Identified Nuclides

Key-Line

Activity K.L.

Act error

Nuclide (pCi/g Dry) Ided

CO-60 ~-9.852E-03 2.792E-02
LA-138 2.089E~02 3.731E-02
PA-234M 2.587E+00 2.831E+00
TH-234 3.381E-01 6.488E~01
U-235 9.583E-02 9.860E-02
U-238 2.587E+00 2.831E+00

(pCi/g Dry)

R UT O WD DD

(pCi/g Dry)

B 0 i o)

MDA

.250E-01
.199E-02
.120E-01
.996E-01
.816E-02
.255E-01
.623E-02
.670E-01
L412E-01
.472E-01
.397E-01

MDA

.553E-02
.434E-02
.845E+00
.629E-01
.676E-01
.845E+00

MDA error

OO OO OOOO0o

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00Q

MDA error

[N oNoReReRe)

.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00

195403 205 0f 332 -

Act /MDA

WO = 00+ 3 3

N d W

.108
.082
.003
.440
.133
.978
.581
.784
. 225
.012
.224

Act /MDA

oo O OO0

.216
.325
.534
.351
.572
.534




A,14L95403-3
B,14L.95403-3
,YES,
, YES,
,YES,
, YES,
, YES,
,YES,
,YES,
, YES,
, YES,
,YES,
, YES,

C,K-40
C,C8-137
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,Co-60

C,LA-138

C,PA-234M

C,TH-234
C,U-235
C,U-238

, NO
,NO
,NO
, NO
, NO
,NO

)

!
I
!

I

NWWNNDWOURJFEDNOOO-J~JdR

,03/19/2022 05:

, NORMK

.152E+01,
.544E-02,
.846E-01,
.193E-01,
.732E-01,
L439E-01,
.345E-01,
.146E+00,
.020E+00,
L444E-01,
.009E+00,
.852E-03,
.089E-02,
.587E+00,
.381E-01,
.583E-02,
.587E+00,

NOAOANMNWNDHWEREOO WU UL WO

14,02/13/2022 13:37,
,08/11/2021 12:59,14825121719

.220E-01,
.944E-02,
.244E-01,
.031E-01,
L424E-02,
.046E-02,
.430E-02,
.587E-01,
.901E-01,
.326E-01,
.880E-01,
.792E-02,
.731E-02,
.831E+00,
.488E-01,
.860E-02,
.831E+00,

B RPOD DR EHENRE U WR D DD

.250E-01,
.199E-02,
.120E-01,
.996E-01,
.816E-02,
.255E-01,
L623E-02,
.670E-01,
L412E-01,
L472E-01,
.397E-01,
.553E-02,
.434E-02,
.845E+00,
L629E-01,
L676E-01,
.845E+00),

I
I3
’
'

7
I
’

I

1

!

27.
.082
.003
.440
.133
.978
.581
. 784
.225
.012
.224
.216
.325
.534
.351
.572
.534

—

OO OO0 ONWJIWWwWE Wk 3

H

=

3.570E+01,L95403-3 SS AN

108
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 18-MAR-2022 08:07:09.71
TBE1l 59-TN51806A HpGe ****x** Aquisition Date/Time: 17-MAR-2022 14:52:09.62

LIMS No., Customer Name, Client ID: L95403-4 SS ANCHOR QEA

Sample ID 111,95403-4 Smple Date: 13-FEB-2022 13:37:00.
Sample Type S5 Geometry 11525121819

Quantity 2.67000E+01 g Drvy BKGFILE 11BGO30422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 17:14:46.96

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:14:15.60

MDA Multiple 4.6600 Library Used: NORMK
Peak Evaluation - Identified and Unidentified

& /

Pk It Energy Area Bkgnd FWHM Channel SELL Cts/Sec %Err Fit
10 46.48*%* 483 2243 1.10 91.58 9.08E+00 7.78E-03 22.0
2 0 63.39% 207 2438 1.09 125.39 1.09E+01 3.33E-03 47.7
3 0 77.39% 1096 2306 1.00 153.39 1.09E+01 1.77E-02 8.3
4 2 84 .71%* 283 1987 1.41 168.02 1.07E+01 4.55E-03 32.9 2.18E+00
5 2 87.29% 487 1529 1.08 173.17 1.06E+4+01 7.85E-03 15.0
6 2 90.16 356 1218 1.13 178.%1 1.04E+401 5.73E-03 15.2 4.19E+00
72 92.88%* 556 1910 1.43 184.35 1.03E+01 8.96E-03 17.8
8 O 186.12%* 293 1817 1.33 370.78 6.83E400 4.72E-03 31.3
9 4 238.87%* 1875 1050 1.41 476.24 5.68E+00 3.02E-02 4.2 1.77E+00
10 4 2471.82 644 1445 1.79 482.15 G5.63E+00 1.04E-02 12.9
11 0 295.37% 699 1105 1.42 589.22 4.83E+00 1.13E-02 10.3
12 0 338.34 426 1036 1.42 675.13 4.34E+00 6.87E-03 15.4
13 0 352.26% 1403 1048 1.43 702.95 4.20E+00 2.26E-02 5.8
14 O 511.35% 383 1107 2.59 1021.04 3.08E+00 6.17E-03 29.2
15 0 583.60%* 507 652 1.60 1165.49 2.74E+00 8.16E-03 12.5
16 O 609.66% 1052 728 1.54 1217.60 2.64E+00 1.69E-02 7.2
17 0O 911.62%* 425 316 1.92 1821.36 1.80E+00 6.86E-03 11.5
18 0O 969.56%* 252 245 2.00 1937.18 1.70E+00 4.06E-03 14.8
19 0 1120.74%* 219 334 2.67 2239.48 1.48E+00 3.53E-03 22.5
20 0 1461.39%* 1265 209 1.96 2920.59 1.15E+00 2.04E-02 4.6
21 0 1765.21% 214 133 2.21 3528.07 9.86E-01 3.45E-03 16.9
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn $ELf pCi/g Dry pCi/g Dry $*Brror
K-40 1460.81 1265 10.67* 1.152E+00 1.678E+01 1.678E+4+01 9.26
BI-214 609.31 1052 46.30 2.637E+00 1.405E+400 1.405E400 14 .43
1120.29 219 15.10* 1.476E+00 1.601E+00 1.601E+00 44.98
1764 .49 214 15.80 9.865E-01 2.239E+00 2.239E4+00 33.82
RA-226 186.21 293 3.28*% 6.828E+00 2.132E+00 2.132E400 62.56
RA-228 93.35 556 3.50 1.033E+01 2.508E+00 2.535E4+00 35.59
969.11 252 16.60* 1.700E+00 1.458E+00 1.473E+00 29.61
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TH-234

Nuclide
Nuclide
TI.-208
PB-212
PBR-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

N

Type:

63.29
92.60

NATURAL

Energy
583.17
238.63
295.21
351.92

911.

Type:

21

natural

Energy

835.50

911.07

= Keyline

207
556

Area
507
1875
699
1403
425

3.
5.

80*
41

%Abn

30.
44 .
19.
37.
27.

25%*
60%*
20

20%
70%*

TAbn

1.
27.

75
70%*

i

R D U N

.086E+01
.033E+01

SEff

.743E+00
.683E+00
.831E+00
.204E+00
.804E+00

SEff

.963E+00
.804E+00

8.
1.

176E-01
623E+00

8.
1.

176E-01

623E+00

Uncorrected Decay Corr
pCi/g Dry

B

.958E-01
.207E+00
.229E+00
.464E+00
.389E+00

pCi/g Dry

1

.028E+4+00
1.246E+00
1.
1
1

229E+00

.464E+00
.388E+00

Uncorrected Decay Corr
pCi/g Dry

1.

389E+00

pCi/g Dry

Line Not Found
1.

403E+00
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95.47
35.59

2-Sigma
FError
24 .92
8.43
20.66
11.63
22.92

2-Sigma
$Error
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Summary of Nuclide Activity

Sample ID

111.95403-4

Total number of lines in spectrum
Number of unidentified lines

Number

Nuclide

Nuclide
K-40
BI-214
RA-226
RA-228
TH-234

Nuclide

Nuclide
TL-208
PR-212
PR-214
TH-232

Nuclide

Nuclide
AC-228

of lines tentatively identified by NID

Type

Hlife
1.28E+09Y
1600.00Y
1600.00Y
5.75Y

4. 47E4+09Y

Decay

.00
.00
.01
.00

o e

Total Activity

Type NATURAL
Hlife Decay
1.91Y 1.03
1.91Y% 1.03

1600.00Y 1.00

1.41E+10Y 1.00

Total Activity

Type natural
Hlife Decay
5.75Y 1.01

Total Activity

Grand Total Activity

Flags:

RN =
nE

Acquisition date

21

Uncorrected Decay Corr

pCi/g Dry
1.678E+01
1.601E+00
2.132E+00
1.458E+00
8.176E-01

2.279E+01

pCi/g Dry
1.678E+01
1.601E+00
2.132E400
1.473E+00
8.176E-01

2.281E+01

Uncorrected Decay Corx

pCi/g Dry
9.958E~-01
1.207E+00
1.464E+00
1.388E+00

5.055E+00

pCi/g Dry
1.028E+00
1.246E+00
1.464E+00
1.389E+00

5.127E+400

Uncorrected Decay Corr

pCi/g Dry
1.389E+00

1.389E+00

2.923E+01

Keyline not found
= Manually edited

HMII
HAH

pCi/g Dry
1.403E+00

1.403E+00

2.934E+01

il

13

61.90

Decay Corr

2-Sigma Error

.155E+01
.720E+00
.334E+00
.436E+00
.805E-01

~NJ O OO

Decay Corr

2-8igma Error

0.256E+4+00
0.105E+00
0.170E+00
0.318E+00

Decay Corr

2-Sigma Error

0.322E+00

Manually accepted
= Nuclide sgpecific abn.

Page

17-MAR-2022 14:52:09

o
3

2-Sigma
9.26

44 .98
62.56

29.61
95.47

2-Sigma
24 .92
8.43

11.63
22.92

2-Sigma

22.92

limit
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$Exrror Flags
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*Error Flags



Page

Unidentified Energy Lines 3
Sample ID 11L.95403-4 Acquigition date 17-MAR-2022 14:52:09
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $%$Err SEff Flags
0 46.48 483 2243 1.10 91.59 86 11 7.78E-03 44.1 9.09E+00
0 77.39 1096 2306 1.00 153.39 151 6 1.77B-02 1l6.5 1.09E+01
2 84 .71 283 1987 1.41 168.02 163 14 4.55E-03 65.9 1.07E+01
2 87.29 487 1529 1.08 173.17 163 14 7.85E-03 29.9 1.06E+01
2 90.16 356 1218 1.13 178.91 177 14 5.73E-03 30.5 1.04E+01
4 241.82 644 1445 1.79 482.15 468 21 1.04E-02 25.8 5.63E+00
0 338.34 426 1036 1.42 675.13 670 11 6.87E-03 30.7 4.34E+00
0 511.35 383 1107 2.59 1021.04 1012 22 6.17E-03 58.5 3.08E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 21
Number of unidentified lines 8
Number of lines tentatively identified by NID 13 61.90%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.678E+01 1.678E+01 0.155E+01 9.26
BI-214. 1600.00Y 1.00 1.470EB+00 1.470E+00 0.189E+00 12.85
RA-226 1600.00Y 1.00 2.132E+00 2.132E+00 1.334E+400 62.56
RA-228 5.75Y 1.01 1.458E+00 1.473E+00 0.436E+00 29.61
TH-234 4.47E+09Y 1.00 8.176E-01 8.176E-01 7.805E-01 95.47
Total Activity 2.266E+01 2.268E+01
Nuclide Type NATURAL
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL~-208 1.91Y 1.03 9.958E-01 1.028E+00 0.256E+00 24.92
PB-212 1.91Y 1.03 1.207E+00 1.246E4+00 0.105E+00 8.43
PB-214 1600.00Y 1.00 1.391E+00 1.391E+00 0.141E+00 10.16
TH-232 1.41E+10Y 1.00 1.389E+00 1.389E+00 0.318E+00 22.92
Total Activity 4.982E+00 5.054E+00
Nuclide Type natural
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.389E+00 1.403E+00 0.322E+00 22.92
Total Activity 1.389E+00 1.403E+00
Grand Total Activity 2.903E+01 2.913E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E'" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
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No interference correction performed

Combined Activity-MDA Report

~--- Tdentified Nuclideg ----

; Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/g Dry) (pCi/g Dry)
K-40 1.678E+01 1.555E+00 7.497E-01 0.000E+00 22.385
TL-208 1.028E+00 2.563E-01 2.157E-01 0.000E+00 4.768
PB-212 1.246E+00 1.050E-01 1.043E-01 0.000E+00 11.943
BI-214 1.470E+00 1.890E-01 5.569E-01 0.000E+00 2.640
PB-214 1.391E+00 1.414E-01 1.444E-01 0.000E+00 9.635
RA-226 2.132E+00 1.334E+00 1.296E+00 0.000E+00 1.644
AC-~228 1.403E+00 3.216E-01 2.754E-01 0.000E+00 5.096
RA-228 1.473E+00 4.363E~-01 5.049E-01 0.000E+00 2.918
TH-232 1.389E+00 3.182E-01 2.725E-01 0.000E+00 5.095
TH-234 8.176E~-01 7.805E-01 7.981E-01 0.000E+0O 1.024
---- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act erxror MDA MDA error Act /MDA
Nuclide (pCi/g Dry) Ided (pCi/g Dry)
CO-60 6.016E-02 5.007E-02 8.966E-02 0.00CE+00 0.671
CcS-137 3.262E-02 4.891E-02 8.317E-02 0.000E+00 0.392
LA-138 1.077E-02 6.984E-02 1.232E-01 0.000E+00 0.087
BI-212 1.629E+00 6.298E-01 1.127E+00 0.000E+00 1.445
PA-234M 8.169E+00 5.190E+00 9.382E+00 0.000E+00 0.871
U-~-235 -1.355E-01 2.442E-01 3.662E-01 0.000E+00 -0.370
U-238 8.169E+00 5.190E+00 9.382E+00 0.000E+00 0.871
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A,11L95403-4
B,111L.95403-4

C,K-40
C,TL-208
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,TH-234
C,CO-60
C,C8-137
C,LA-138
C,BI-212

C,PA-234M

C,U-235
c,U-238

, YES,
, YES,
,YES,
YES,
,YES,
,YES,
,YES,
, YES,
, YES,
, YES,
NO -,
,NO -,
,NO '
' NO -,
/NO l
NO -,
/NO !

QR 00 WO R RN R

,03/18/2022 08
, NORMK

.678E+01,
.028E+00,
.246E+00,
.470E+00,
.391E+00),
.132E+00,
.403E+00,
.473E+00,
.389E+00,
.176E-01,
.016E-02,
.262E-02,
.077E-02,
.629E+00,
.169E+00,
.355E-01,
.169E+00,

UUNUTO D UT WD W RN

:07,02/13/2022 13:37,

2.670E+01,L95403-4 $SS AN

,02/10/2022 09:58,115825121819

.555E+00,
.563E-01,
.050E-01,
.890E-01,
L414E-01,
.334E+00),
.216E-01,
.363E-01,
.182E-01,
.805E-01,
.007E-02,
.891E-02,
.984E-02,
.298E-01,
.190E+00,
L442E-01,
.190E+00,

7.
.157E-01, ,
.043E-01, ,
.569E-01, ,
.444FE-01, ,

OWWOREREFEFOOINUNKRRBREORDND

497E-01, ,

.296E+00,
.754E-01,
.049E-01,
.725E-01,
.981E-01, ,
.966E-02, ,
.317E-02,,
.232E-01, ,
.127E+00, ,
.382E+00, ,
.662E-01, ,
.382E+00, ,

22

[
=

1

OO O, OCOOoCH UNU W

.385
4.,
. 943
. 640
.635
.644
.096
.918
.095
.024
.671
.392
.087
.445
.871
.370
.871

768
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19-MAR-2022 05:14:38.90
18-MAR-2022 11:13:56.06

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBE13 31-TP10727B HpGe ****x%*x Aquisition Date/Time:

LIMS No., Customer Name, Client ID: 1.,95403-5 3S ANCHOR QEA

Sample ID 13L95403-5 Smple Date: 13-FEB-2022 13:37:00.
Sample Type SIS Geometry 133825030421

Quantity 3.04000E+01 g Dry BKGFILE 13BG030422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 18:00:15.23

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 18:00:00.00

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluation - Identified and Unidentfied

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %Err Fit
1 1 74.95% 168 1533 0.71 149.81 3.49E+00 2.59E-03 42.9 8.98E+00
2 1 77.15% 482 1120 0.84 154.19 3.83E+00 7.43E-03 13.5 3.92E+00
3 1 84 .51% 162 1375 1.36 168.88 4.91E+00 2.51E-03 44.6 4.02E+00
4 1 87.30%* 285 1007 0.90 174.44 5.29E+4+00 4.40E-03 20.5 3.30E+00
5 1 92.71%* 430 1292 1.18 185.24 5.95E+400 6.63E-03 17.1 6.73E-01
6 1 185.74% 446 1395 1.29 370.86 7.62E+00 6.89E-03 17.9 2.76E+00
7 1 209.10 242 1084 1.02 417.49 7.11E+00 3.73E-03 24.4 6.71E-01
8 6 238 .51« 2079 669 0.97 476.18 6.49E+00 3.21E-02 3.4 9.37E-01
9 6 241.47 614 1108 1.68 482.07 6.43E+400 9.48E-03 11.9
10 1 295.06%* 663 880 1.10 589.04 5.49E+00 1.02E-02 10.0 1.48E+00
11 1 299.84 206 673 1.12 598.57 5.42E+00 3.18E-03 22.8 1.26E+00
12 1 338.19% 489 785 1.32 675.12 4.91E+00 7.55E-03 13.0 1.55E+00
13 1 351.72% 1065 730 1.10 702.14 4.75E+00 1.64E-02 6.3 9.47E-01
14 1 510.66* 575 887 2.59 1019.47 3.44E+00 8.87E-03 15.7 1.83E+00
15 1 582.96%* 634 326 1.38 1163.84 3.06E+00 9.79E-03 7.5 1.37E+00
16 1 609.03~* 804 497 1.42 1215.89 2.94E+00 1.24E-02 7.2 4.52E-01
17 1 727.16%* 113 297 1.29 1451.85 2.49E+00 1.74E-03 32.2 6.32E+00
18 1 910.89%* 466 323 1.72 1818.95 2.00E+00 7.19E-0C3 10.9 1.16E400
19 1 968.80%* 272 270 2.12 1934.68 1.88E+00 4.19E-03 14.9 1.54E+00
20 1 1120.29%* 139 166 1.92 2237.48 1.62E+00 2.14E-03 23.3 8.96E-01
21 1 1460.47%* 1242 142 1.97 2917.78 1.25E+00 1.92E-02 4.2 9.22E-01
22 1 1763.91* 149 63 2.14 3524.99 1.05E+00 2.29E-03 16.7 1.38E+00
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area %Abn $Eff pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1242 10.67* 1.246E+00 1.282E+01 1.282E+01 8.31
BI-214 609.31 804 46.30 2.937E+00 8.115E-01 8.116E-01 14.41
1120.29 139 15.10* 1.623E+00 7.773E-01 7.773E-01 46.62
1764 .49 149 15.80 1.054E+00 1.224E+00 1.224E+00 33.33
RA-226 186.21 446 3.28*% 7.616E+00 2.451E+00 2.451E+400 35.88
RA-228 93.35 430 3.50 5.952E+00 2.832E+00 2.863E+00 34.29
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TH-234

U-235

Nuclide
Nuclide
TL-208
BRI-212
PBR-212
PR-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

%N

969.11 272
63.29 ~-----
92.60 430

143.76 ------

163.35 ~------

185.71 446

205.31  ------

Type: NATURAL

Energy Area

583.17 634

727.17 113

238.63 2079

295.21 663

351.92 1065

911.21 466

Type: natural

Energy Area

835.50 ~-----

911.07 466

= Keyline

.60%
.80%*
.41
.50%
.70
.00
.70

$Abn

30.
.56*
.60*
19.
37.
L70%

44

27

25%

20
20%*

$Abn

1.
27.

75
70%*

~J ~J 0 Ul

N UToOY N W

[\

.881E+00
.737E+00
.952E+00
.228E+00
.037E+00
.616E+00
.191E+00

$ELf

.056E+00
.491E+00
.489E+00
.494E+00
.746E+00
.001E+0O0

SELfL

.179E+00
.001E+00Q

1.

1.

1.

193E+00
---- Line Not Found
832E+00 1.832E+00

489E-01

1.206E+00

Line Not Found
Line Not Found
1.
Line Not Found

489E-01

Uncorrected Decay Corr
pCi/g Dry

pCi/g Dry

9.
.203E-01
.854E-01
.620E-01
L279E-01
.154E+00

00 O

416E-01

= 00 K 0\

.732E-01
.479E-01
.019E+00
.621E-01
.279E-01
.154E+00

Uncorrected Decay Corr
pCi/g Dry

1.

154E+00

pCi/g Dry

Line Not Found
1.

166E+00
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Summary of Nuclide Activity

Sample ID 13L95403-5 Acqguisition date
Total number of lines in spectrum 22
Number of unidentified lines 9

Number of lines tentatively identified by NID 13
Nuclide Type

Uncorrected Decay Corr

Nuclide Hlife Decay pCi/g Dry pCi/g Dry
K-40 1.28E+09Y 1.00 1.282E+01 1.282E401
BI-214 1600.00Y 1.00 7.773E-01 7.773E-01
RA-226 1600.00Y 1.00 2.451E400 2.451E+00
RA-228 5.75Y 1.01 1.193E+400 1.206E+00
TH-234 4.47E+09Y 1.00 1.832E+00 1.832E+00
U-235 7.04E+08Y 1.00 1.489E-01 1.489E-01
Total Activity 1.922E+01 1.923E+01

Nuclide Type NATURAL
Uncorrected Decay Corr
Nuclide Hlife Decay pCi/g Dry pCi/g Dry
TL-208 1.91Y 1.03 9.416E-01 9.732E-01
BI-212 1.91Y 1.03 8.203E-01 8.479E-01
PB-212 1.91Y 1.03 9.8545-01 1.019E+00
PB-214 1600.00Y 1.00 8.279E-01 8.279E-01
TH-232 1.41E+10Y 1.00 1.154E+00 1.154E+00
Total Activity 4.729E+00 4.821E+00

Nuclide Type natural
Uncorrected Decay Corr
Nuclide Hlife Decay pCi/g Dry pCi/g Dry
AC-228 5.75Y 1.01 1.154E+00 1.166E+00
Total Activity 1.154E+00 1.166E+00
Grand Total Activity 2.510E+01 2.522E+01

Flags: "K" Keyline not found M =
"E" = Manually edited AN

59.09%

Decay Corr

2-Sigma Error

0.106E+01
.624E-01
.879E+00
.360E+00
.628E+00
.534E-01

OO O oW

Decay Corr

2-Sigma Error

1.463E-01
.467E-01
.070E+00
.042E-01
.252E+00

o o WU

Decay Corr

2-Sigma Error

0.254E+00

Manually accepted
= Nuclide specific abn.

Page

2-Sigma
$Error Flags

8.31
46.62
35.88
29.88
34.29
35.88

2-Sigma

$Error Flags

15.04
64.48

6.88
12.58
21.81

K

2-Sigma
$Error Flags
21.81

limit
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3

Flags

Unidentified Energy Lines Page
Sample ID 13L.95403-5 Acguisition date 18-MAR-2022 11:13:56
It Energy Area Bkgnd FWHM Channel Left Pw Ctg/Sec %Err SELE
1 74 .95 168 1533 0.71 149.81 147 6 2.59E-03 85.7 3.49E+400
1 77.15 482 1120 0.84 154.19 153 6 7.43E-03 27.0 3.83E+00
1 84 .51 le2 1375 1.36 168.88 165 8 2.51E-03 89.1 4.91E+00
1 87.30 285 1007 0.90 174 .44 172 6 4.40E-03 41.0 5.29E+00
1 209.10 242 1084 1.02 417.49 414 8 3.73E-03 48.7 7.11E+00
6 241 .47 614 1108 1.68 482.07 470 18 9.48E-03 23.7 6.43E+00
1 299.84 206 673 1.12 598.57 595 8 3.18E-03 45.6 5.42E+00
1 338.19 489 785 1.32 675.12 670 11 7.55E-03 26.1 4.91E+400
1 510.66 575 887 2.59 1019.47 1012 19 8.87E-03 31.5 3.44E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 22
Number of unidentified lines
Number of lines tentatively identified by NID 13 59.09%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.282E4+01 1.282E+01 0.106E+01 8.31
BI-214 1600.00Y 1.00 8.371E-01 8.371E-01 1.074E-01 12.83
RA-226 1600.00Y 1.00 2.451E+00 2.451E+00 0.879E+00 35.88
RA-228 5.75Y 1.01 1.193E+400 1.206E+00 0.360E+00 29.88
Total Activity 1.730E+01 1.731E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 9.416E-01 9.732E-01 1.463E-01 15.04
BI-212 1.91Y 1.03 8.203E-01 8.479E-01 5.467E-01 64 .48
PB-212 1.91Y 1.03 9.854E-01 1.019E+00 0.070E+00 6.88
PB-214 1600.00Y 1.00 8.370E-01 8.370E~-01 0.891E-01 10.65
TH-232 1.41E+10Y 1.00 1.154E+00 1.154E+00 0.252E+00 21.81
Total Activity 4.738E+00 4 .830E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-3igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.154E+00 1.166E+00 0.254E+400 21.81
Total Activity 1.154E+00 1.166E+00
Grand Total Activity 2.319E+01 2.331E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E'" = Manually edited "A" = Nuclide specific abn. limit
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Interference Report

No interference correction performed

Combined Activity-MDA Report

---- Identified Nuclides

Nuclide

K-40

TL-208
BI-212
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232

Activity

(pCi/g Dry)

PR BN 0000 0O

.282E4+01
L.732E-01
.479E-01
.019E+00
.371E-01
.370E-01
.451E+00
.166E+00
.206E+00
.154E+00

NWdh oo JU -

Act error

.065E+00
.463E-01
.467E-01
.004E-02
.074E-01
.915E-02
.794E-01
.543E-01
.605E-01
.515E-01

-~~~ Non-Identified Nuclides ----

Key-Line

Nuclide

CO-60
Cs-137
LA-138
PA-234M
TH-234
U-235
U-238

Activity K.L.
(pCi/g Dry) Ided

.218E-03
.739E-02
.998E-04
.694E+00
.048E-02
.177E-01
.694E4+00

W R W WWw

Act error

.143E-02
.084E-02
.726E-02
.267E+00
.816E+00
.302E-01
.267E+00

(pCi/g Dry)

W 00 WwWul ul e

(pCi/g Dry)

LI N U3 U1 Ul

MDA

.820E-01
.243E-01
.457E-01
.823E-02
.417E-01
.110E-02
.004E-01
.692E-01
.356E-01
.674E-01

MDA

.206E-02
.192E-02
.836E-02
.601E+00
.663E+00
.101E-01
.601E+QO0

MDA error

O OO OO OO OoOoO0o

.000E+0Q0
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0QO0
.000E+00

MDA error

OO OO OO0

.000E+0QO0
.000E+0QO0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0O
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Act /MDA

N

-

}_‘\
AN WO WONJIEFE I3

.597
.829
.554
.492
.450
.321
.499
. 892
. 595
.891

Act /MDA

.100
.528
.009
.481
.008
.560
.481




A,13L95403-5
B,131.95403-5

C,K-40
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,C0-60
C,CS-137
C,LA-138

C,PA-234M

C,TH-234
c,U-235
C,U-238

,YES,
, YES,
, YES,
, YES,
,YES,
, YES,
, YES,
,YES,
, YES,
,YES,
INO 7
/NO ’
NO
INO I
,NO 7
/NO -,
,NO -,

N NNOAONDUTHERFERPDNDOORE WO

,03/19/2022 05:

, NORMK

1.
.732E-01,
.479E-01,
.019E+00,
.371E-01,
.370E-01,
.451E+00,
.166E+00,
.206E+00,
.154E+00,
.218E-03,
.739E-02,
.998E-04,
.694E+00,
.048E-02,
.177E-01,
.694E+00,

282E+01,

WEREFEWDWWNWNoDPE 0P R

14,02/13/2022 13:37,
,03/22/2021 07:43,13525030421

.065E+00,
.463E-01,
.467E-01,
.004E-02,
.074E-01,
.915E-02,
.794E-01,
.543E-01,
.605E-01,
.515E-01,
.143E-02,
.084E-02,
.726E-02,
.267E+00),
.816E+00,
.302E-01,
.267E+00,

NN U UTHE W 300 WU ol e

.820E-01, ,
.243E-01, ,
.457E-01, ,
.823E-02,,
.417E-01, ,
.110E-02,,
.004E-01, ,
.692E-01, ,
.356E-01, ,
.674E-01, ,
.206E-02,
.192E-02,
.836E-02,
.601E+00),
.663E+00,
.101E-01,
.601E+00,

N~ =~ =~~~

3.04OE+01,L95403—5 SS AN

26.
7.
1.

17
2

10.
3
6.
3
6.

-0.
0.

-0
0

-0.
0
0.

597
829
554

.492
. 450

321

.499

892

.595

891
100
528

.009
.481

008

.560

481
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Analyst%:;X"‘yt

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 18-MAR-2022 08:07:05.12
TBEO2 51-TP42214B HpGe **#***** Aquisition Date/Time: 17-MAR-2022 14:52:09.95

LIMS No., Customer Name, Client ID: L95403-6 SS ANCHOR QEA

Sample ID 02L.95403-6 Smple Date: 13-FEB-2022 13:37:00.
Sample Type 5SS Geometry 02525121819

Quantity 2.46000E+01 g Dry BKGFILE 02BG030422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 17:14:54.85

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:14:45.89

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluation

;dentified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel SELf Cts/Sec %Err
1 0 74.83%* 135 1788 0.90 134.52 8.13E+00 2.18E-03 57.3
2 0 77.17%* 821 1377 0.79 139.23 8.44E+4+00 1.32E-02 8.5
3 5 87.18* 311 1193 0.95 159.38 9.45E+4+00 5.01E-03 20.4
4 0 92.93% 387 1470 1.37 170.95 9.81lE+00 6.24E-03 21.4
5 0 185.90%* 358 1442 1.10 358.02 8.33E+00 5.77E-03 23.9
6 0 209.36 273 1023 1.03 405.22 7.66E+00 4.40E-03 22.0
7 5 238.61%* 1891 616 1.00 464.09 6.92E+00 3.05E-02 3.5
8 5 241.71* 574 1004 1.76 470.32 6.84E+00 9.24E-03 13.4
9 0 269.95 201 751 1.15 527.14 6.25E+00 3.24E-03 25.5
10 O 295.08% 591 903 1.07 577.71 5.79E+00 9.52E-03 11.7
11 0 338.19%* 388 659 1.22 664.47 5.15E+00 6.24E-03 14.2
12 0 .351.88%* 916 903 1.17 692.02 4.97E+00 1.47E-02 8.3
13 0 583.21% 491 442 1.45 1157.54 3.12E+00 7.91E-03 10.7
14 O 609 .21% 758 432 1.43 1209.87 2.99E+00 1.22E-02 7.5
15 0 727 .26 16l 276 1.51 1447.45 2.51E+00 2.59E-03 22.1
16 0O 911.13%* 406 166 1.62 1817.52 2.00E+00 6.54E-03 9.4
17 0 968.88 238 201 1.34 1933.74 1.88E+00 3.84E-03 13.2
18 0 1120.28% 149 187 1.79 2238.50 1.63E+00 2.41E-03 22.4
19 0 1460.44%* 1037 128 2.10 2923.24 1.26E+00 1.67E-02 4.5
20 0 1764.31* 115 93 2.13 3535.00 1.08E+00 1.85E-03 25.0
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr
Nuclide Energy Area $Abn $Eff pCi/g Dry pCi/g Dry
K-40 1460.81 1037 10.67* 1.263E+00 1.362E+01 1.362E+01
BI-214 609.31 758 46.30 2.990E400 9.685E-01 9.685E-01
1120.29 149 15.10* 1.627E+00 1.076E+00 1.076E+00
1764 .49 115 15.80 1.083E+00 1.186E+00 1.186E+00
RA-226 186.21 358 3.28* 8.335E+00 2.320E+00 2.320E4+00
RA-228 93.35 387 3.50 9.813E+00 1.995E+00 2.016E+00
969.11 238 16.60* 1.883E+400 1.349E+00 1.363E+00
TH-234 63.29 ~-e--- 3.80*% 6.106E+00 ~------ Line Not Found

Fit

3.50E+00

1.17E+00

2-Sigma
$Error
9.07
15.09
44 .71
50.01
47.88
42.89
26.42
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U-235

Nuclide
Nuclide
TL-208
RI-212
PR-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

o 0

92.60 387
143.76 ~-----
163.35 ~------
185.71 358
205.31 -~ r--

Type: NATURAL
Energy Area
583.17 491
727,17 16l
238.63 1891
295.21 591
351.92 916
911.21 406

Type: natural
Energy Area
835.50 ~------
911.07 406

= Keyline

5.41
10.50%
4.70
54 .00
4.70

%Abn
30.25%*
7.56%
44 .60%
19.20
37.20%
27.70%*

$Abn
1.75
27.70%

[s.eBANe IR\ RN}

N UT YN W

[\

.813E+00
.647E+00
.042E+00
.335E+00
.767E+00

$SEff

.119E+00
.514E+00
.915E+00
.795E+00
.970E+00
.004E+00

SELf

.188E+00
.004E+00

1.291E+00

1.409E-01

1.291E+00

Line Not Found
Line Not Found

1.409E-01

Line Not Found

Uncorrected Decay Corr

pCi/g Dry
9.211E-01
1.499E+00
.085E+00
.400E-01
.763E-01
.294E+00

o0

pCi/g Dry
9.512E-01
.548E+00
L121E+00
L401E-01
.763E-01
.294E+00

oW R

Uncorrected Decay Corr

pCi/g Dry

1.294E+00

pCi/g Dry

Line Not Found

1.308E+00
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2-Sigma
YErroxr
21.45
44 .18

23.41
16.53
18.73

2-Sigma
SError




Summary of Nuclide Activity

Sample ID

02L.95403-6

Total number of lines in spectrum
Number of unidentified lines

Acguisition date

2

0
"

Page

17-MAR-2022 14:52:09

Number of lines tentatively identified by NID 13 65.00%
Nuclide Type
Uncorrected Decay Corr Decay Corr 2-38igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%$Error Flags
K-40 1.28E409Y 1.00 1.362E+01 1.362E+01 0.124E401 9.07
BI-214 1600.00Y 1.00 1.076E+00 1.076E+00 0.481E+00 44 .71
RA-226 1600.00Y 1.00 2.320E+00 2.320E+00 1.111E4+00 47.88
RA-228 5.75Y 1.01 1.349E+00 1.363E+00 0.360E+4+00 26.42
TH-234 4.47E+09Y 1.00 1.291E+00 1.2981E+00 0.554E+00 42.89 K
U-235 7.04E+08Y 1.00 1.409E-01 1.408E-01 0.675E-01 47.88 K
Total Activity 1.979E+01 1.981E+01
Nuclide Type NATURAL
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 9.211E-01 9.512E-01 2.040E-01 21.45
BI-212 1.91Y 1.03 1.499E+00 1.548E+00 0.684E+00 44.18
PE-212 1.91Y 1.03 1.085E+00 1.121E+00 0.078E+00 6.94
PB-214 1600.00Y 1.00 8.763E-01 8.763E-01 1.448E-01 16.53
TH-232 1.41E+10Y 1.00 1.294E+00 1.294E+00 0.242E+00 18.73
Total Activity 5.676E+00 5.790E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.294E+00 1.308E+00 0.245E+4+00 18.73
Total Activity 1.294E+00 1.308E+00
Grand Total Activity 2.676E+01 2.691E+01
Flags: "K" = Keyline not found "M" = Manually accepted

"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines Page 3
Sample ID 021.95403-6 Acquisition date 17-MAR-2022 14:52:009
It Energy Area Bkgnd FWHM Channel Left Pw Ctsg/Sec %Err $SEff Flags
0 74 .83 135 1788 0.90 134.52 132 6 2.18E-03 **x* 8 13E+00
0 77 .17 821 1377 0.79 139.23 137 6 1.32E-02 17.0 8.44E+4+00
5 87.18 311 1183 0.95 159.38 150 14 5.01E-03 40.8 9.45E+00
0 209.36 273 1023 1.03 405.22 401 9 4.40E-03 44.1 7.66E+00
5 241.71 574 1004 1.76 470.32 458 18 9.24E-03 26.8 6.84E+00
0 269.95 201 751 1.15 527.14 523 9 3.24E-03 51.0 6.25E+00
0 338.19 388 659 1.22 664.47 661 9 6.24E-03 28.4 5.15E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 20
Number of unidentified lines 7
Number of lines tentatively identified by NID 13 65.00%
Nuclide Type
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
K-40 1.28E+09Y 1.00 1.362E+4+01 1.362E+01 0.124E+01 9.07
BI-214 1600.00Y 1.00 9.885E-01 9.886E-01 1.361E-01 13.77
RA-226 1600.00Y 1.00 2.320E+4+00 2.320E+00 1.111E+00 47.88
RA-228 5.75Y 1.01 1.349E+00 1.363E+00 0.360E+00 26.42
Total Activity 1.828E+01 1.829E+01
Nuclide Type NATURAL
wtd Mean Wwtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 9.211E-01 9.512E-01 2.040E-01 21.45
BI-212 1.91Y 1.03 1.489E+400 1.548E+00 0.684E+00 44.18
PB-212 1.91Y 1.03 1.085E+00 1.121E+00 0.078E+00 6.94
PB-214 1600.00Y 1.00 8.956E-01 8.956E-01 1.210E-01 13.51
TH-232 1.41E+10Y 1.00 1.294E+00 1.294E+00 0.242E+00 18.73
Total Activity 5.695E+00 5.809E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.294E4+00 1.308E+00 0.245E+00 18.73
Total Activity 1.294E+00 1.308E+00
Grand Total Activity 2.526E+01 2.541E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

Interference Report

L95403 222 of 332




No interference correction performed

Combined Activity-MDA Report

-~-- Identified Nuclides ----

Activity Act error
Nuclide (pCi/g Dry)
K-40 1.362E+01 1.235E+400
TL-208 9.512E-01 2.040E-01
BI-212 1.548E+00 6.840E-01
PB-212 1.121E+00 7.772E-02
BT-214 9.886E-01 1.361E-01
PB-214 8.956E-01 1.210E-01
RA-226 2.320E+00 1.111E+00
AC-228 1.308E+00 2.449E-01
RA-228 1.363E+00 3.602E-01
TH-232 1.294E+00 2.423E-01

-~-- Non-Identified Nuclides

Key-Line

Activity K.L.

Act error

Nuclide (pCi/g Dry) Ided

CO-60 1.763E~-02 3.839E-02
CS5-137 4.681E-02 3.647E-02
LA-138 -3.180E-03 5.866E~02
PA~234M -1.989E-01 4.702E+00
TH-234 8.234E-01 8.431E-01
U-235 6.684E-02 1.804E-01
U-238 -1.989E-01 4.,702E+00

(pCi/g Dry)

HWREOR®JOHFEO

(pCi/g Dry)

AN E OO

MDA

.431E-01
.581E-01
.866E-01
.368E-02
.472E-01
.017E-01
.559E-01
.978E-01
.263E-01
.957E-01

MDA

.545E-02
.431E-02
.605E-02
.806E+00
.250E+00
.553E-01
.806E+00

MDA error

O C O OO OCOoOOoCo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00

MDA error

oNeoNoRoNeoNoNe]

.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00Q
.000E+00
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Act /MDA

[\

AP O oo YR

.176
.017
. 255
.210
.210
.809
711
.611
.178
.610

Act /MDA

.269
.728
033
.029
.659
.262
.029




A, 02L.95403-6
B,02L95403-6
,YES,
, YES,
, YES,
, YES,
, YES,
, YES,
, YES,
,YES,
,YES,
, YES,

C,K-40

C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
¢, CO-60
C,C8-137
C,LA-138

C,PA-234M

C,TH-234
C,U-235
C,U-238

, NO
, NO
, NO
, NO
, NO
, NO
, NO

1

!
+
’
7

l

,03/18/2022 08
, NORMK

R W R R0 e

.362E+01,
.512E-01,
.548E+00,
.121E+00,
.886E-01,
.956E-01,
.320E+00),
.308E+00,
.363E+00,
.294E+00),
.763E-02,
.681E-02,
.180E-03,
.989E-01,
.234E-01,
.684E-02,
.989E-01,

PP O TTWUWNWNNRERREREJIO N

:07,02/13/2022 13:37,

2.460E4+01,1L95403-6 SS AN

,08/20/2021 05:25,02325121819

.235E+00),
.040E-01,
.840E-01,
.772E-02,
.361E-01,
.210E-01,
.111E+00,
.449E-01,
.602E-01,
L423E-01,
.839E-02,
.647E-02,
.866E-02,
.702E+00,
L431E-01,
.804E-01,
.702E+00,

ANPEFOOTOWHNOAR W O PJOH O

L431E-01,,
.581E-01,,
.866E-01,,
.368E-02,,
.472E-01, ,
.017E-01,,
.559E-01, ,
.978E-01, ,
.263E-01,,
.957E-01, ,
.545E-02, ,
.431E-02,,
.605E-02,,
.806E+00,
.250E+00,
.553E-01,
.806E+00,

21.

6.
.255
.210
.210
.809
711
.611
.178
.610
. 269
.728
.033
.029
.659
.262
.029

=
[\

OO OO OOObPONNWM

|

i
(@]

176
017
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-~

Analystgﬁmwmgxf

S

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 19-MAR-2022 05:14:14.39
TBE23 11410 HpGe *#******x*x* Aquisition Date/Time: 18-MAR-2022 11:13:49.13

LIMS No., Customer Name, Client ID: 1L95403-7 SS ANCHOR QEA

Sample ID : 23L,95403-7 Smple Date: 13-FEB-2022 13:37:00.
Sample Type ¢ SS Geometry : 23525122820

Quantity : 2.74000E+01 g Dry BKGFILE : 23BG030422MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 18:00:09.18

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 18:00:00.00

MDA Multiple : 4.6600 Library Used: NORMK

Peak Evaluation

o

- Identified and Unidentified

Pk It Energy Area Bkgnd FWHM Channel $ELf Cts/Sec %Err Fit
1 0 46.42% 42 1950 0.94 93.11 4.06E+00 6.53E-04216.6
2 0 63.08%* 277 1786 0.93 126.41 9.27E+00 4.28E-03 30.0
303 74.76% 1237 1305 0.84 149.75 1.15E+01 1.91E-02 5.8 2.31E+00
4 3 77.07%* 1909 1241 0.83 154.37 1.18E+01 2.95E-02 4.0
5 3 84 .08%* 403 1332 1.24 168.38 1.25E+01 6.23E-03 17.6 4.83E+00
6 3 87.18%* 933 1294 1.25 174.58 1.27E+01 1.44E-02 7.7
7 3 89.81 667 1253 1.10 179.84 1.28E+01 1.03E-02 9.7
8 3 92.68%* 912 1382 1.26 185.58 1.29E+01 1.41E-02 9.3
9 0 128.88 238 962 0.77 257.94 1.23E+01 3.68E-03 21.6
10 0 185.83* 666 1666 1.14 371.79 1.01E+01 1.03E-02 14.0
11 0O 209.18 287 1050 1.07 418.46 9.31E+00 4.43E-03 20.4
12 4 238.,48%* 3023 703 0.98 477.05 8.50E+00 4.67E-02 2.6 1.07E+00
13 4 241 .36%* 697 983 1.55 482.79 8.43E+00 1.08E-02 10.9
14 0 270.16 314 823 1.23 540.39 7.78E+4+00 4.85E-03 17.4
15 0 295.09* 771 885 0.93 590.24 7.29E+00 1.19E-02 8.3
16 0 299.57%* 96 732 0.96 599.19 7.21E+400 1.49E-03 58.4
17 0 327.72 158 601 1.00 655.50 6.75E+00 2.44E-03 27.0
18 O 338.27 740 841 1.05 676.59 6.59E+00 1.14E-02 8.4
19 0 351.69%* 1521 723 1.14 703.44 6.40E+00 2.35E-02 4.4
20 O 462.66 221 392 1.24 925.39 5.17E+00 3.41E-03 16.9
21 0 510.59%* 315 850 2.12 1021.28 4.76E+4+00 4.86E-03 28.7
22 0 582.91~* 880 351 1.38 1165.98 4.25E+400 1.36E-02 6.0
23 0 608.96% 1084 668 1.11 1218.10 4.08E4+00 1.67E-02 6.2
24 0 661.23 197 352 0.84 1322.72 3.79E+00 3.04E-03 18.6
25 0 726.92% 209 319 1.56 1454.19 3.47E+00 3.23E-03 19.7
26 0 859.91+* 137 315 0.75 1720.44 2.94E+00 2.11E-03 30.8
27 0 910.70%* 681 218 1.70 1822.15 2.78E+00 1.05E-02 6.0
28 O 968.60 447 187 1.45 1938.09 2.61E+00 6.90E-03 7.4
29 0 1119.66%* 240 304 1.88 2240.68 2.26E4+00 3.70E-03 17.8
30 0 1459.97%* 1852 135 1.75 2922.75 1.78E+00 3.01E-02 2.8
31 0 1763.28%* le8 74 1.73 3531.11 1.57E+00 2.59E-03 14.2
Flag: "*" = Peak area was modified by background subtraction

Nuclide Line Activity Report
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Nuclide Type:

Nuclide
K-40
CS~137
BRI-214

RA-226
RA-228

TH-234

Nuclide
Nuclide
TL-208
BI-212
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

Energy
1460.81
661.66
609.31
1120.29
1764 .49
186.21

93.35

969.11

Type:

63.29
92.60

NATURAL

Energy
583.17
727.17
238.63

295

.21

351.92
911.21

Type:

natural

Energy

835.50

911.07

"k = Keyline

Area
1952
197
1084
240
168
666
912
4477
277
912

Area
880
209

3023
771

1521
681

$Abn

L6T7*
L12%
.30
.10%
.80
.28%
.50
.60%*
.80%*
.41

TAbn

30.
.56%
.60%
19.
37.
27.

44

2b6%*

20
20%*
70*

$Abn

1.
27.

75
T0%*

HONRE RPN W

N Oy ~J 0 W

SELf

.781E+00
.789E+00
.085E+00
.263E+00
.574E+00
.008E+01
.290E+01
.613E+00
.271E+00
.290E+01

$SEff

.247E+00
.466E+00
.500E+00
.294E+00
.403E+00
.7T79E+00

SEff

.027E+00
.779E+00

Uncorrected Decay Corr
pCi/g Dry

Pl WWwRE R oWwR

.564E+01
L297E-02
L727E-01
.069E+00
.028E+00
.068E+00
.077E+00
.570E+00
.198E+00
.990E+00

pCi/g Dry

PR R WWE R oW

.564E+01
.317E-02
.728E-01
.069E+00
.028E+00
.068E+00
.111E+00
.587E4+00
.198E+00
.990E+00

Uncorrected Decay Corr
pCi/g Dry

20 00 b2 b

.043E+00
.217E+00
.214E+00
.384E-01
L717E-01
.346E+00

pCi/g Dry

=0 e

.078E+00
.257E+00
.255E+00
.384E-01
L717E-01
.346E+00

Uncorrected Decay Corr
pCi/g Dry

1.

346E+00

pCi/g Dry

Line Not Found
1.

361E+00
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2-Sigma

$Error
5.59
37.156
12.44
35.60
28.32
28.07
18.52
14.89
60.06
18.52

2-Sigma

$Error
12.09
39.44
5.30
16.56
8.83
12.03

2-Sigma
SError

12.03




Summary of Nuclide Activity Page : 2

Sample ID 231,95403-7 Acqguisition date 18-MAR-2022 11:13:49
Total number of lines in gspectrum 31
Number of unidentified lines 16

Number of lines tentatively identified by NID 15 48.39%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%Error Flags
K-40 1.28E+09Y 1.00 1.564E+01 1.564E+01 0.087E+01 5.59
Cs-137 30.07Y 1.00 9.297E-02 9.317E-02 3.461E-02 37.15
BI-214 1600.00Y 1.00 1.06%E+00 1.069E+00 0.381E+00 35.60
RA-226 1600.00Y 1.00 3.068E+00 3.068E+00 0.861E+00 28.07
RA-228 5.75Y 1.01 1.570E+00 1.587E+00 0.236E+00 14.89
TH-234 4.47E+09Y 1.00 1.198E+4+00 1.198E+00 0.720E+00 60.06
Total Activity 2.263E+01 2.265E+01
Nuclide Type NATURAL
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 1.043E+400 1.078E+00 0.130E+00 12.09
BI-212 1.91Y 1.03 1.217E+00 1.257E+00 0.496E+00 39.44
PB-212 1.91Y 1.03 1.214E+00 1.255E+00 0.066E+00 5.30
PB-214 1600.00Y 1.00 9.717E-01 9.717E-01 0.858E-01 8.83
TH-232 1.41E+10Y 1.00 1.346E+00 1.346E+00 0.162E+00 12.03
Total Activity : 5.791E+00 5.907E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.346E+00 1.361E+00 0.164E+00 12.03
Total Activity 1.346E+00 1.361E+00
Grand Total Activity 2.977E+01 2.992E+01
Flags: "K" = Keyline not found "M" = Manually accepted

"E" = Manually edited "A" = Nuclide specific abn. limit
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3

Flags

Unidentified Energy Lines
Sample ID 231,95403-7 Acquisition date 18-MAR-2022 11:13:49
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff
0 46.42 42 1950 0.94 93.11 90 9 6.53E-04 **** 4 06E+00
3 74 .76 1237 1305 0.84 149.75 143 16 1.91E-02 11.6 1.15E+01
3 77.07 1909 1241 0.83 154.37 143 16 2.95E-02 8.0 1.18E+01
3 84.08 403 1332 1.24 168.38 165 27 6.23E-03 35.2 1.25E+01
3 87.18 933 1294 1.25 174.58 165 27 1.44E-02 15.5 1.27E+01
3 89.81 667 1253 1.10 179.84 165 27 1.03E-02 19.4 1.28E+01
0 128.88 238 962 0.77 257.94 255 6 3.68E-03 43.2 1.23E+01
0 209.18 287 1050 1.07 418.46 415 8 4.43E-03 40.9 9.31E+00
4 241.36 697 983 1.55 482.79 470 22 1.08E-02 21.9 8.43E+00
0 270.16 314 8§23 1.23 540.39 536 9 4.85E-03 34.7 7.78E+00
0 299.57 96 732  0.96 599.19 586 8 1.49E-03 #***% 7 21E+4+00
0 327.72 158 601 1.00 655.50 652 7 2.44FE-03 54.0 6.75E+00
0 338.27 740 841 1.05 676.59 672 11 1.14E-02 16.9 6.59E+00
0 462.66 221 392 1.24 925.39 921 8 3.41E-03 33.9 5L5.17E+00
0 510.59 315 850 2.12 1021.28 1014 18 4.86E-03 57.4 4.76E+00
0 859.91 137 315 0.75 1720.44 1714 14 2.11E-03 61.6 2.94E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 31
Number of unidentified lines 16
Number of lines tentatively identified by NID 15 48.39%
Nuclide Type
wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
K~-40 1.28E+09Y 1.00 1.564E+01 1.564E+01 0.087E+01 5.59
CsS-137 30.07Y 1.00 9.297E-02 9.317E-02 3.461E-02 37.15
BI-214 1600.00Y 1.00 9.035E-01 9.035E-01 0.983E-01 10.88
RA-226 1600.00Y 1.00 3.068E+00 3.068E+00 0.861E+00 28.07
RA-228 5.75Y 1.01 1.570E+00 1.587E+00 0.236E+00 14.89
TH-234 4.47E+09Y 1.00 1.198E+00 1.198E+00 0.720E+00 60.06
Total Activity : 2.247E+01 2.249E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 1.043E+00 1.078E+00 0.130E+00 12.09
BI-212 1.91Y 1.03 1.217E+00 1.257E+00 0.496E+00 39.44
PB-212 1.91Y 1.03 1.214E+00 1.255E+00 0.066E+00 5.30
PB-214 1600.00Y 1.00 9.349E-01 9.349E-01 0.730E-01 7.81
TH-232 1.41E+10Y 1.00 1.346E+00 1.346E+00 0.162E+00 12.03
Total Activity : 5.754E+00 5.871E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.346E+00 1.361E+00 0.164E+00 12.03
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Total Activity 1.346E+00 1.361E+00
Grand Total Activity 2.957E+01 2.972E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

Interference Report

No interference correction performed

Combined Activity-MDA Report

Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/g Dry) (pCi/g Dry)
K-40 1.564E+01 8.734E-01 4 .145E-01 0.000E+00 37.724
CsS-137 9.317E-02 3.461E-02 4.288E-02 0.000E4+00 2.173
TI.-208 1.078E+00 1.303E-01 1.048E-01 0.000E+00 10.282
BI-212 1.257E+00 4.959E-01 4.693E-01 0.000E+00 2.680
PB-212 1.255E+00 6.645E-02 5.560E-02 0.000E+00 22.565
BI-214 9.035E-01 9.831E-02 2.985E-01 0.000E+00 3.027
PB-214 9.349E-01 7.297E-02 7.113E-02 0.000E+0O0 13.143
RA-226 3.068E+00 8.611E-01 6.701E-01 0.000E+00 4.578
AC-228 1.361E+00 1.637E-01 1.403E-01 0.000E+00 9.700
RA-228 1.587E+00 2.363E-01 2.383E-01 0.000E+00 6.661
TH-232 1.346E+00 1.619E-01 1.422E-01 0.000E+4+00 9.462
TH-234 1.198E+00 7.196E-01 7.470E-01 0.000E+00 1.604
---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/g Dry) Ided (pCi/g Dry)
CO-60 1.861E-02 2.722E-02 4.885E-02 0.000E+0O0 0.381
LA-138 1.714E-02 3.851E-02 6.854E-02 0.000E+00 0.250
PA-234M 1.181E+00 3.132E+00 4.945E+00 0.000E+00 0.239
U-235 -8.097E-03 1.265E-01 1.908E~01 0.000E+00 -0.042
U-238 1.181E+00 3.132E+00 4,945E+00 0.000E+00 0.239
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A, 231L95403-7
B,23L95403-7
, YES,
, YES,
, YES,
, YES,
, YES,
, YES,
, YES,
,YES,
, YES,
,YES,
,YES,
, YES,

C,K-40

C,Cs-137
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C, TH-232
C,TH-234
C,CO-60
C,LA-138

C,PA-234M

C,U-235
C,U-238

, NO
,NO
,NO
, NO
, NO

200 = B B b b WD W0 O R RO

,03/19/2022 05
, NORMK

|-
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.861E-02,
.714E-02,
.181E+00,
.097E-03,
.181E+00,

WHE WWNONSIFENMOJOUO WO

:14,02/13/2022 13:37,

2.740E+01,L95403~7 SS AN

,03/07/2022 09:36,23525122820

.734E-01,
L461E-02,
.303E-01,
.959E-01,
.645E-02,
.831E-02,
.297E-02,
L611E-01,
.637E-01,
.363E-01,
L619E-01,
.196E-01,
.722E-02,
.851E-02,
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.265E-01,
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10.

2.
.565
3.
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.578
.700
.661
.462
.604
.381
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 19-MAR-2022 05:14:26.27

TBEO6 33-TP10933A HpGe ****xxx* Aquisition Date/Time:

18-MAR-2022 11:13:49.45

13-FEB-2022 13:37:00.

Fit

5.11E+4+00

2.25E+00

2-Sigma
¥Erroxr
7.95
44 .30
16.82
37.74
46 .30
41.91
102.80

LIMS No., Customer Name, Client ID: L95403-8 SS ANCHOR QEA
Sample ID 06L.95403-8 Smple Date:
Sample Type S8 Geometry 06550031621
Quantity 4.59000E+01 g Dry BKGFILE 06BG030422MT
Start Channel 80 Energy Tol 2.00000 Real Time 0 18:00:12.15
End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 18:00:00.00
MDA Multiple 4.6600 Library Used: NORMK
Peak Evaluation - Identified and Unidentified
Pk It Energy Area Bkgnd FWHM Channel SELL Cts/Sec %Err
1 3 74 .92%* 454 1273 1.06 150.31 1.68E+00 7.01E-03 15.2
2 3 77.10 625 1236 1.00 154.66 1.84E+00 9.64E-03 9.9
3 0 87.11 210 1268 0.87 174.65 2.53E+00 3.25E-03 27.7
4 0 93.31* 187 2211 1.46 187.03 2.90E+00 2.89E-03 51.4
5 0 186.07% 396 1545 1.27 372.19 4.02E+00 6.11E-03 21.0
6 4 238.76% 2290 962 1.15 477.39 3.48E+00 3.53E-02 3.4
74 241.80 604 1482 1.77 483.45 3.45E+00 9.32E-03 14.2
8 0 295 .34% 646 1167 1.10 5%90.32 2.95E+00 S9.97E-03 11.9
9 0 338.41 535 975 1.18 676.30 2.63E+00 8.26E-03 11.7
10 0O 351.99* 1086 990 1.15 703.42 2.54E+00 1.68E-02 7.1
11 0 511.11+* 352 908 2.31 1021.03 1.83E+00 5.44E-03 26.2
12 0 583.21+* 817 662 1.39 1164.93 1.63E+00 1.26E-02 8.4
13 0 609.49%* 765 672 1.31 1217.38 1.57E+00 1.18E-02 8.4
14 0O 661.98 162 347 0.98 1322.15 1.46E+00 2.50E-03 22.2
15 0 727.60% 131 329 1.33 1453.11 1.35E+00 2.02E-03 28.3
16 0O 911.63%* 388 457 1.51 1820.40 1.11E+00 5.98E-03 13.9
17 0 969.98%* 193 419 1.50 1936.85 1.06E+00 2.97E-03 24.6
18 0 1120.59% 220 258 1.55 2237.40 9.34E-01 3.39E-03 18.9
19 0 1461.35% 1298 127 1.90 2917.36 7.48E-01 2.00E-02 4.0
20 0 1765.29% 120 89 2.15 3523.76 6.42E-01 1.86E-03 23.1
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr
Nuclide Energy Area $Abn $Eff pCi/g Dry pCi/g Dry
K-40 1460.81 1298 10.67* 7.481E-01 1.478E+01 1.478E+01
CS-137 661.66 162 85.12* 1.462E+00 1.183E-01 1.186E-01
BI-214 609.31 765 46.30 1.570E400 9.557E-01 9.558E-01
1120.29 220 15.10* 9.340E-01 1.417E+00 1.417E+00
1764 .49 120 15.80 6.424E-01 1.078E+00 1.078E+00
RA-226 186.21 396 3.28* 4.017E+00 2.731E+00 2.731E+00
RA-228 93.35 187 3.50 2.901E4+00 1.676E+00 1.695E+00
969.11 193 16.60* 1.055E+00 9.886E-01 1.010E+00

49.26
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TH-234

U-235

Nuclide
Nuclide
TL-208
BT-212
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

"ok N

63.29 -~-----
92.60 187
143.76 ------
163.35 ------
185.71 396
205.31 ~-~---

Type: NATURAL
Energy Area
583.17 817
727.17 131
238.63 2290
295.21 646
351.92 1086
911.21 388

Type: natural
Energy Area
835.50 ------
911.07 388

= Keyline

.80%
.41
.50%
.70
.00
.70

$Abn

30.
.56*
.60%*
19.
37.
27.

44

25*

20
20%*
70%

$Abn

1.
27.

75
T0%*

Wb b DN

PO WRE R

.696E-01
.901E+00
.209E+00
.183E+00
.017E+00Q
.827E+00

SEff

.632E+00
.348E+00
.477E+00
.951E+00
.542E+00
.112E+00

SEff

.198E+00
.112E+00

1.

1.

084E+00

659E-01

Line Not Found
1.
Line Not Found
Line Not Found
1.
Line Not Found

084E+00

659E-01

Uncorrected Decay Corr
pCi/g Dry

e el S

.504E+00
.168E+00
.342E+00
.036E+00
.044E+00
.144E+00

pCi/g Dry

1.
.209E+00
.387E+00
.036E+00
.044E+00
.144E+00

B R

555E+00

Uncorrected Decay Corr
pCi/g Dry

1.

144E+00

pCi/g Dry

Line Not Found
1.

157E+00
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16.75
56.52

23.78
14.29
27.74

2-Sigma
$Error




Summary of Nuclide Activity

Page : 2
Sample ID 06L95403-8 Acguisition date 18-MAR-2022 11:13:49
- Total number of lines in spectrum 20
Number of unidentified lines 6

Number of lines tentatively identified by NID 14 70.00%

Nuclide Type
Uncorrected Decay Corx

Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
K-40 1.28E+09Y 1.00 1.478E+01 1.478E+01 0.117E+01 7.95
CS-137 30.07Y 1.00 1.183E-01 1.186E-01 0.525E-01 44 .30
BI-214 1600.00Y 1.00 1.417E+00 1.417E+00 0.535E+00 37.74
RA-226 1600.00Y 1.00 2.731E400 2.731E+00 1.144E+00 41.91
RA-228 5.75Y 1.01 9.986E-01 1.010E+00 0.497E+00 49.26
TH-234 4.47E+09Y 1.00 1.084E+00 1.084E+00 1.115E+00 102.80 K
U-235 7.04E+08Y 1.00 1.659E-01 1.659E-01 0.695E-01 41.91 K
Total Activity 2.129E+01 2.130E+01
Nuclide Type NATURAL
Uncorrected Decay Corxr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
TL-208 1.91Y% 1.03 1.504E+00 1.555E+00 0.260E+00 16.75
BI-212 1.91Y 1.03 1.169E+00 1.209E+00 0.683E+00 56.52
PBR-212 1.91Y 1.03 1.342E+00 1.387E+00 0.094E+00 6.78
PB-214 1600.00Y 1.00 1.044E+00 1.044E+00 0.149E+00 14.29
TH-232 1.41E+10Y 1.00 1.144E+00 1.144E+00 0.317E+00 27.74
Total Activity : 6.204E4+00 6.338E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
AC-228 5.75Y 1.01 1.144E+00 1.157E+4+00 0.321E+00 27.74
Total Activity 1.144E+00 1.157E+00
Grand Total Activity 2.864E+01 2.880E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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3

Flags

Unidentified Energy Lines ?age
Sample ID 061.95403-8 Acquigition date 18-MAR-2022 11:13:49
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err $Eff
3 74 .92 454 1273 1.06 150.31 143 16 7.01E-03 30.4 1.68E+00
3 77.10 625 1236 1.00 154.66 143 16 9.64E-03 19.7 1.84E+00
0 87.11 210 1268 0.87 174.65 173 6 3.25E-03 55.4 2.53E+400
4 241.80 604 1482 1.77 483.45 470 19 9.32E-03 28.4 3.45E+00
0 338.41 535 975 1.18 676.30 672 10 8.26E-03 23.4 2.63B+00
0 511.11 352 908 2.31 1021.03 1013 17 5.44E-03 52.4 1.83E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 20
Number of unidentified lines 6
Number of lines tentatively identified by NID 14 70.00
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-S8igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
K-40 1.28E+09Y 1.00 1.478E+01 1.478E+01 0.117E+01 7.95
Cs-137 30.07Y 1.00 1.183E-01 1.186E-01 0.525E-01 44 .30
BT-214 1600.00Y 1.00 1.001E+00 1.001E+00 0.147E4+00 14.69
RA-226 1600.00Y 1.00 2.731E+4+00 2.731E4+00 1.144E+00 41.91
RA-228 5.75Y 1.01 9.986E-01 1.010E+00 0.497E+00 49.26
Total Activity : 1.962E+01 1.964E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%$Error Flags
TL-208 1.91Y 1.03 1.504E+00 1.555E+400 0.260E+00 16.75
BI-212 1.91Y 1.03 1.169E+00 1.209E+00 0.683E+00 56.52
PB-212 1.91Y 1.03 1.342E+00 1.387E+00 0.094E+00 6.78
PB-214 1600.00Y 1.00 1.042E+00 1.042E+00 0.128E+00 12.25
TH-232 1.41E+1Q0Y 1.00 1.144E+00 1.144KE+00 0.317E+00 27 .74
Total Activity : 6.202E+00 6.336E+00
Nuclide Type natural
wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
AC-228 5.75Y 1.01 1.144E4+00 1.157E+00 0.321E+00 27 .74
Total Activity 1.144E+00 1.157E+00
Grand Total Activity 2.697E+01 2.713E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
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No interference correction performed

Combined Activity-MDA Report

-~--- TIdentified Nuclides ----

Activity Act error
Nuclide (pCi/g Dry)
K-40 1.478E+01 1.174E+00
CS-137 1.186E-01 5.253E-02
TL-208 1.555E+00 2.604E-01
BT-212 1.209E+00 6.830E-01
PB-212 1.387E+00 9.398E-02
BI-214 1.001E+00 1.471E-01
PB-214 1.042E400 1.276E-01
RA-226 2.731E+00 1.144E+00
AC-228 1.157E+00 3.208E-01
RA-228 1.010E+00 4.974E-01
TH-232 1.144E+00 3.173E-01

-~-- Non-Identified Nuclides

Key-Line

Activity K.L.

Act error

Nuclide (pCi/g Dry) Ided

CO-60 4.897E-02 4.137E-02
LA-138 2.065E~-03 5.691E-02
PA-234M 2.378E+00 4.473E+00
TH-234 -9.429E-02 2.785E+00
U-235 1.180E-01 2.077E-01
U-238 2.378E+00 4.473E4+00

(pCi/g Dry)

N+ NBRE BP0 OO

(pCi/g Dry)

N W 30

MDA

.392E-01
.648E-02
.831E-01
.377E-01
.960E-02
.066E-01
.197E-01
.113E+00
.349E-01
.351E-01
.324E-01

MDA

.332E-02
.494E-02
.478E+00
.609E+00
.376E-01
.478E+00

MDA error

S OO OoOCOOC oo

.000E+00
.000E+00
.000E+00C
.000E+00
.000E+00
.000E+0Q0
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00C

MDA error

O OO OO0

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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Act /MDA

NN ONDUOTE 0O W

1=y

.114
. 784
.494
.443
.480
.463
. 704
.454
. 925
.321
. 924

Act /MDA

i
O OO O OCOo

.668
.022
.318
.020
.349
.318




A,06L95403-8
B,061,95403-8
,YES,
,YES,
,YES,
,YES,
, YES,
,YES,
, YES,
, YES,
,YES,
,YES,
,YES,

C,K-40
C,CS-137
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,CO-60

C,LA-138

C,PA-234M

C,TH-234
C,U-235
C,U-238

, NO
, NO
, NO
, NO
, NO
, NO

,03/19/2022 05:

, NORMK

N R ONNB PN R R e

.478E+01,
.186E-01,
.555E+00,
.209E+00),
.387E+00),
.001E+00,
.042E+00),
.731E+00,
.157E+00),
.010E+00),
.144E+00),
.897E-02,
.065E-03,
.378E+00,
L429E-02,
.180E-01,
.378E+00,

DO ODSWAWRPERER OGN U R

14,02/13/2022 13:37,
,10/29/2021 09:14,06850031621

.174E+00,
.253E-02,
.604E-01,
.830E-01,
.398E-02,
.471E-01,
.276E-01,
.144E+00,
.208E-01,
.974E-01,
.173E-01,
.137E-02,
.691E-02,
.473E+00,
.785E+00,
.077E-01,
L473E+00,

NWd JOUINPENRERSO0OORON

.392E-01,
.648E-02,
.831E-01,
.377E-01,
.960E-02,
.066E-01,
.197E-01,
.113E+00,
.349E-01,
.351E-01,
.324E-01,
.332E-02,
.494E-02,
.478E+00,
.609E+00,
.376E-01,
L478E+00,

!
!
14
’
7
1

1

2

-

O OO OO ORNPRNOGWDDNULEF K

3.
. 784
. 494
. 443
.480
.463
.704
.454
. 925
.321
.924
.668
.022
.318
.020
.349
.318

4.59OE+01,L95403—8 SS AN

114
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBEO7 31-TP10768B HpGe ***x*** Aquisition Date/Time:

Client ID: L95403-9 SS ANCHOR QEA

LIMS No.,

Sample ID
Sample Type
Quantity

Start Channel
End Channel

MDA Multiple
Peak Evaluation

Customer Name,

07L95403-9
SS

3.11000E+01 g Dry

80
4090
4.6600

Energy Tol
Pk Srch Sens:
Library Used: NORMK

- Identified and Unidentified

2.00000
9.00000

Smple Date:
Geometry
BKGFILE
Real Time
Live time

19-MAR-2022 05:14:44.84
18-MAR-2022 11:13:49.76

13-FEB-2022 13:37:00.

07525121819

07BG030422MT
0 18:00:26.81
0 18:00:00.00

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %Err Fit
1 1 93.05* 320 2700 1.89 185.91 7.28E+00 4.93E-03 34.7 2.51E+00
2 1 185.76% 574 1962 2.10 371.39 8.06E+00 8.86E-03 17.5 3.28E+00
3 3 238.53* 2464 1502 1.83 476.97 6.95E+00 3.80E-02 4.0 2.47E+00
4 3 241 .55 622 1583 1.99 483.02 6.89E+00 9.60E-03 15.1
5 1 295.09%* 750 1487 1.89 590.13 5.96E+00 1.16E-02 11.8 7.19E-01
6 1 338.11%* 445 1355 1.82 676.19 5.37E+00 6.87E-03 19.4 3.46E+00
701 351.80%* 1276 1377 2.00 703.58 5.20E+00 1.97E-02 7.5 1.44E+00
g8 1 510.78%* 301 1349 3.28 1021.59 3.82E+00 4.64E-03 40.0 2.05E+4+00
9 1 582.94* 749 778 2.54 1165.93 3.41E+00 1.16E-02 9.8 3.71E+00
10 1 609.11* 931 1021 2.34 1218.29 3.28E+00 1.44E-02° 9.7 3.12E+400
11 1 910.55% 493 525 2.24 1821.20 2.27E+400 7.60E-03 12.9 8.50E-01
12 1 968.71%* 249 446 2.38 1937.52 2.15E+00 3.84E-03 21.7 1.34E+00
131 1459.84%* 1589 307 3.10 2919.65 1.49E+400 2.45E-02 4.5 2.60E+400
14 1 1763.15% 198 98 3.39 3526.08 1.29E+00 3.06E-03 18.6 2.13E+0Q0
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corxr 2-Sigma
Nuclide Energy Area $Abn SELE pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1589 10.67* 1.486E+00 1.344E+01 1.344E+01 9.02
BI-214 609.31 931 46.30 3.281E+00 8.219E-01 8.220E-01 19.34
1120.29  -~----- 15.10* 1.875E4+00 ~------ Line Not Found ------
1764 .49 198 15.80 1.294E+00 1.299%9E+00 1.299E+00 37.24
RA-226 186.21 574 3.28* 8.057E+00 2.913E+00 2.913E+00 34.98
RA-228 93.35 320 3.50 7.276E+00 1.684E+00 1.702E+00 69.46
969.11 249 16.60% 2.147E+00 9.357E-01 9.460E-01 43,45
Nuclide Type: NATURAL
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn $Eff pCi/g Dry pCi/g Dry $Error
TL-208 583.17 749 30.25*% 3.410E+00 9.733E-01 1.006E+00 19.61
PB-212 238.63 2464 44 .60* 6.948E+00 1.066E+00 1.102E+00 7.95
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PB-214 295.21 750

351.92 1276
TH-232 911.21 493
Nuclide Type: natural
Nuclide Energy Area
AC-228 835.50 ------

911.07 493
Flag: "*" = Keyline

19.20
37.20%
27.70%*

%¥Abn
1.75
27.70%*

[S2 03]

N

8.789E-01

.962E4+00 8.789E-01 23.68
.201E+00 8.845E-01 8.845E-01 15.08
L274E+00 1.049E+00 1.049E+00 25.77
Uncorrected Decay Corr 2-Sigma
$Eff pCi/g Dry pCi/g Dry $Error
.464E4+00 ------ Line Not Found ------
.274E+00 1.049E+00 1.060E+00 25.77
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Summary of Nuclide Activity Page : 2

Sample ID 071.95403-9 Acquisition date 18-MAR-2022 11:13:49
Total number of lines in spectrum 14
Number of unidentified lines 3
Number of lines tentatively identified by NID 11 78.57%
Nuclide Type
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%$Error Flags
K-40 1.28E+09Y 1.00 1.344E+01 1.344E+401 0.121E+01 9.02
BI-214 1600.00Y 1.00 8.219E-01 8.220E-01 1.589E-01 19.34 K
RA-226 1600.00Y 1.00 2.913E+00 2.913E+00 1.019E+00 34.98
RA-228 5.75Y 1.01 9.357E-01 9.460E-01 4.111E-01 43 .45
Total Activity 1.811E+01 1.813E+01
Nuclide Type NATURAL
Uncorrected Decay Corr Decay Corr 2-8Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error S%$Error Flags
TL-208 1.91Y 1.03 9.733E-01 1.006E+00 0.197E+00 19.61
PB-212 1.91Y 1.03 1.066E+4+00 1.102E+00 0.088E+00 7.95
PB-214 1600.00Y 1.00 8.845E-01 8.845E-01 1.334E-01 15.08
TH-232 1.41E+10Y 1.00 1.049E+00 1.049E+00 0.270E+00 25.77
Total Activity : 3.973E+00 4.041E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.049E+400 1.060E+00 0.273E+00 25.77
Total Activity 1.049E+00 1.060E+00
Grand Total Activity 2.314E+01 2.323E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Page : 3

Sample ID 07L95403-9 Acquisition date 18-MAR-2022 11:13:49
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
3 241 .55 622 1583 1.99 483.02 469 21 9.60E-03 30.3 6.89E+00
1 - 338.11 445 1355 1.82 676.19 670 14 6.87E-03 38.7 5.37E+00
1 510.78 301 1349 3.28 1021.59 1011 23 4.64E-03 79.9 3.82E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 14
Number of unidentified lines 3
Number of lines tentatively identified by NID 11 78.57%
Nuclide Type
wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.344E+01 1.344FE+01 0.121E+01 9.02
BI-214 1600.00Y 1.00 8.684E-01 8.684E-01 1.510E-01 17.39
RA-226 1600.00Y 1.00 2.913E+00 2.913E+00 1.019E+00 34.98
RA-228 5.75Y 1.01 1.016E+00 1.028E+00 0.388E+00 37.79
Total Activity 1.824E+01 1.825E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 5.733E-01 1.006E+00 0.197E+00 19.61
PB-212 1.91Y 1.03 1.066E+00 1.102E+00 0.088E+00 7.95
PB-214 1600.00Y 1.00 8.828E-01 8.829E-01 1.123E-01 12.72
TH-232 1.41E+10Y 1.00 1.049E+00 1.049E+00 0.270E+00 25.77
Total Activity 3.971E+00 4.040E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.049E+00 1.060E+00 0.273E+00 25.77
Total Activity 1.049E+00 1.060E+00
Grand Total Activity 2.326E+01 2.335E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

Interference

Report

No interference correction performed

Combined Activity-MDA Report
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---- Identified Nuclides

Nuclide

K-40

TL-208
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232

(pCi/g Dry)

Activity

N = SN Ao I e I SRS

.344E+01
.006E+00
.102E4+00
.684E-01
.829E-01
.913E+00
.060E+00
.028E+4+00
.049E4+00

N W N R R @R

Act error

L.212E+00
.973E-01
.760E-02
.510E-01
.123E-01
.019E+00
L732E-01
.883E-01
.702E-01

-~~~ Non-Identified Nuclides ----

Nuclide

CO-60
C8-137
LA-138
BI-212
PA-234M
TH-234
U-235
U-238

i

W UTW R R

Key-Line

Activity K.L.
(pCi/g Dry)Ided

.882E-02
.678E-02
.692E-02
.094E400
.917E4+00
.189E-01
.392E-01
.917E4+00

W WPk WwWww

Act error

.556E-02
.5b57E-02
.040E-02
.479E-01
L722E+00
.512E+00
.947E-01
L722E400

(pCi/g Dry)

R WP ooowuUlJdek WU,

(pCi/g Dry)

NN OYI 0O U

MDA

.273E-01
.581E-01
.159E-02
.283E-01
.748E-02
.913E-01
.865E-01
.753E-01
.845E-01

MDA

.902E-02
.081E-02
.515E-02
.845E-01
.399E+00
.242E+00
.834E-01
.399E+00

MDA error

[oNoNoBoNoNeoNeNeRe]

.000E+00
.000E+00
.000E+00
.000E+0Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MDA error

oNoBoBoNoNeNGRE®]

.000E+00
.000E+00
.000E+00
.000E+0Q
.000E+00
.000E+00
.000E+00
.000E+00
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.496
.363
.394
.644
. 057
.268
.685
.738
.684

Act /MDA

i

OO OO OO0

.319
.769
.199
.395
612
231
.491
.612




A,07L95403-9
B,07L95403-9

C,K-40
C,TL-208
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,CO-60
C,C0S8-137
C,LA-138
C,BI-212

C, PA-234M

C,TH-234
C,U-235
C,U-238

. YES,
, YES,
;YES,
, YES,
. YES,
, YES,
, YES,
,YES,
, YES,
INO !
/1\]'O !
/NO -,
INO 1
+NO -,
+NO -,
NO
NO

Wk UT W R R R R 2 DD 00 00 B b b

,03/19/2022 05:

, NORMK

.344E+01,
.006E+00,
.102E+00,
.684E-01,
.829E-01,
.913E+00,
.060E+00,
.028E+00,
.049E+00,
.882E-02,
.678E-02,
L692E-02,
.094E+00,
.917E+00,
.189E-01,
.392E-01,
.917E+00,

WHRRPRWRUITWWNDWNORERBP R R

14,02/13/2022 13:37,
,08/12/2021 14:20,07525121819

.212E+00,
.973E-01,
.760E-02,
.510E-01,
.123E-01,
.019E+00,
.732E-01,
.883E-01,
.702E-01,
.556E-02,
.557E-02,
.040E-02,
.479E-01,
.722E+00,
.512E+00,
.947E-01,
.722E+00,

ONNMNOAJOOUTERE WH WUl JdF Ul

.273E-01,
.581E-01,
.159E-02,
.283E-01,
.748E-02,
.913E-01,
.865E-01,
.753E-01,
.845E-01,
.902E-02,
.081E-02,
.515E-02,
.845E-01,
.399E+00,
.242E+00,
.834E-01,
.399E+00,

7
I3
r
7
7
!
!
7
7
!
'
t
!
’
’
7
!

2

5

[
2]

i

OO OO OOOUINUTWWYE

3.110E+01,L95403-9 SS AN

.496
6.
.394
. 644
.057
.268
.685
.738
.684
.319
.769
.199
.395
.612
231
.491
.612

363
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 18-MAR-2022 08:07:13.85
TBEO7 31-TP10768B HpGe ******* Aquigition Date/Time: 17-MAR-2022 14:52:10.17

Sample ID 07L95403-10 Smple Date: 13-FEB-2022 13:37:00.
Sample Type S5 Geometry 07525121819

Quantity 2.48000E+01 g Dry BKGFILE 07BG030422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 17:14:57.54

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:14:38.09

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluation - Identified and Unidentified

%nergy

Pk It Area Bkgnd FWHM Channel SEff Cts/Sec %Err Fit
1 2 74.,94% 334 1726 1.41 149.692 5.05E+00 5.37E-03 27.3 1.07E+01
2 2 77 .17%* 742 1857 1.42 154.15 5.39E+00 1.20E-02 12.5
301 185.81%* 442 2050 2.10 371.49 8.06E+00 7.12E-03 24.1 9.47E-01
4 1 238.51%* 1395 2061 1.44 476.92 6.95E+00 2.25E-02 7.3 1.72E+00
5 1 295.15%* 575 1221 1.73 590.24 5.96E+00 9.27E-03 13.7 2.15E+00
6 1 338.09%* 381 1275 1.99 676.14 5.37E+00 6.13E-03 21.8 1.09E+00
7 1 351.74%* 1141 1486 1.94 703.46 5.20E+00 1.84E-02 9.0 2.41E+00
g8 1 582.82%* 638 736 2.50 1165.69 3.41E+00 1.03E-02 11.3 2.38E+00
9 1 608.94% 958 693 2.14 1217.95 3.28E+00 1.54E-02 7.5 1.36E+4+00
10 1 910.69%* 420 430 2.11 1821.49 2.27E+00 6.76E-03 12.9 9.00E-01
11 1 968 .53%* 183 532 2.17 1%937.17 2.15E+00 2.95E-03 32.4 1.02E+00
12 1 1459.91~%* 1084 347 2.81 2919.80 1.49E+00 1.75E-02 6.0 1.68E+00
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area %$Abn $SEff pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1084 10.67* 1.486E+00 1.201E+01 1.201E+01 12.05
RA-226 186.21 442 3.28*% 8.056E+00 2.935E+00 2.935E+00 48.13
RA-228 93.35 ~----- 3.50 7.303E+00 ------ Line Not Found ------
969.11 183 16.60*% 2.147E+00 9.021E-01 9.118E-01 64 .89
Nuclide Type: NATURAL
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn SELf pCi/g Dry pCi/g Dry $Error
TL-208 583.17 638 30.25*% 3.410E+00 1.085E+00 1.121E+00 22.56
PR-212 238.63 1395 44 .60* 6.949E+00 7.900E-01 8.159E-01 14 .65
PB-214 295.21 575 19.20 5.962E+00 8.826E-01 8.827E-01 27 .41
351.92 1141 37.20% 5.202E+00 1.035E+00 1.035E+00 18.09
TH-232 911.21 420 27.70% 2.274E+00 1.169E+00 1.169E+00 25.71
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Nuclide Type: natural

Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn SEff pCi/g Dry pCi/g Dry $Error
AC-228 835.50 ------~ 1.75 2.464E+00 --=~-~ Line Not Found ------
911.07 420 27.70*%  2.274E+00 1.169E+00 1.182E+00 25.71
Flag: "*" = Keyline
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Summary of Nuclide Activity
07L95403-10

Sample ID

Total number of lines in spectrum

Number of unidentified lines
of lines tentatively identified by NID

Number

Nuclide

Nuclide
K-40
RA-226
RA-228

Nuclide

Nuclide
TL-208
PB-212
PB-214
TH-232

Nuclide

Nuclide
AC-228

Type

Hlife

1.28E+409Y

1600.00Y
5.75Y

Decay
1.00
1.00
1.01

Total Activity

Type NATURAL
Hlife Decay
1.91Y 1.03
1.91Y 1.03

1600.00Y 1.00

1.41E+10Y 1.00

Total Activity

Type natural
Hlife Decay
5.75Y 1.01

Total Activity

Grand Total Activity

Flags:

RN =
HEN =

Uncorrected
pCi/g Dry

201E+01
935E+00
021E-01

584E+01

Uncorrected
pCi/g Dry

.085E+00
.900E-01
.035E+00
.169E+00

.080E+00

Uncorrected
pCi/g Dry

1.

1.

2.

169E+00

169E+00

109E+01

Keyline not found
Manually edited

Acguisition date

1

Decay Corr
pCi/g Dry

.201E+01
.935E+00
.118E-01

.585E+01

Decay Corr
pCi/g Dry

.121E+00
.159E-01
.035E400
.169E+00

.141E4+00

Decay Corr
pCi/g Dry

1.

1.

2.

HMH
HAH

182E+00

182E+00

118E+01

Il

2
3
9

Page : 2

17-MAR-2022 14:52:10

75.00%

Decay Corr 2-Sigma

2-Sigma Error %Error Flags
0.145E+01 12.05
1.413E+00 48.13
5.917E-01 64.89

Decay Corr 2-Sigma

2-Sigma Error S%Error Flags
0.253E+00 22.56
1.195E-01 14.65
0.187E+00 18.09
0.301E+00 25.71

Decay Corr 2-Sigma

2-Sigma Error %Error Flags
0.304E+00 25.71

Manually accepted
= Nuclide specific abn.

limit
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Unidentified Energy Lines
Sample ID : 07L385403-10

Page : 3
Acguisition date : 17-MAR-2022 14:52:10

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %$Erry SEff Flags
2 74 .94 334 1726 1.41 149.69 142 22 5.37E-03 54.5 5.05E+00

2 77.17 742 1857 1.42 154.15 142 22 1.20E-02 25.0 5.39E+00

1 338.09 381 1275 1.99 676.14 669 14 6.13E-03 43.6 5.37E+00

1 608.94 958 693 2.14 1217.95 1211 14 1.54E-02 15.0 3.28E+00 T
Flags: "T" = Tentatively associated

Summary of Nuclide Activity

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified

Nuclide Type

wWtd Mean
Uncorrected
Nuclide Hlife Decay ©pCi/g Dry
K-40 1.28E+09Y 1.00 1.201E+401
RA-226 1600.00Y 1.00 2.935E+00
RA-228 5.75Y 1.01 9.021E-01
Total Activity : 1.584E+01
Nuclide Type : NATURAL
wtd Mean
Uncorrected
Nuclide Hlife Decay pCi/g Dry
TL-208 1.91Y 1.03 1.085E+00
PB-212 1.91Y 1.03 7.900E-01
PB-214 1600.00Y 1.00 9.780E-01
TH-232 1.41E+10Y 1.00 1.16%9E+00
Total Activity : 4.023E+00
Nuclide Type : natural
Wtd Mean
Uncorrected
Nuclide Hlife Decay pCi/g Dry
AC-228 5.75Y 1.01 1.169E+00
Total Activity : 1.169E+00
Grand Total Activity : 2.104E+01
Flags: "K" = Keyline not found
"E" = Manually edited

Interference Report

No interference correction performed

Combined Activity-MDA Report

12
3
by NID 9 75.00%
Wtd Mean
Decay Corr Decay Corr 2-Sigma
pCi/g Dry 2-Sigma Error %Error Flags
1.201E+01 0.145E+01 12.05
2.935E+00 1.413E+00 48.13
9.118E-01 5.917E-01 64.89
1.585E+01
wtd Mean
Decay Corr Decay Corr 2-Sigma
pCi/g Dry 2-Sigma Error $%$Error Flags
1.121E+00 0.253E+00 22.56
8.159E-01 1.195E-01 14.65
9.780E-01 1.481E-01 15.14
1.169E+00 0.301E+00C 25.71
4.084E+00
Wtd Mean
Decay Corr Decay Corr 2-Sigma
pCi/g Dry 2-Sigma Error $Error Flags
1.182E+00 0.304E+00 25.71
1.182E+400
2.112E+01
"M" = Manually accepted
"A" = Nuclide specific abn. limit
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-~~~ Tdentified Nuclides

Nuclide

K-40

TL-208
PB-212
PB-214
RA-226
AC-228
RA-228
TH-232

--~-- Non-Identified Nuclides

Nuclide

CO-60
Cs5-137
LA-138
BI-212
BI-214
PA-234M
TH-234
U-235
U-238

(pCi/g Dry)

!

i

RO PP WW

I

Activity

N SRV Sy

.201E+01
.121E+400
.159E-01
.780E-01
.935E+00
.182E+400
.118E-01
.169E400

Key-Line

Activity K.L.
(pCi/g Dry) Ided

.353E-02
.526E-02
L229E-02
.268E+4+00
L221E4+00
.341E+00
.950E-01
.388E-03
.341E+4+00

WU WERBNDRE

B DD UT oY

Act error

.446E+00
.528E-01
.195E-01
.481E-01
.413E400
.039E-01
.917E-01
.007E-01

Act error

.306E-02
.476E-02
.669E-02
.593E-01
.013E-01
.587E+00
.878E+00
.391E-01
.587E+0Q0

(pCi/g Drvy)

NB NP B0

(pCi/g Dry)

NN WND IO WVWE IO

MDA

.847E-01
.908E-01
.214E-01
.225E-01
.110E+00
.316E-01
.541E-01
.291E-01

MDA

.657E-02
.550E-02
.118E-01
.779E-01
.781E-01
.997E+00
.749E+00
.511E-01
.997E+00

MDA error

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

OO COC OO0

MDA erroxr

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

loNeoNeoRoReNeRORG RG]
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Act /MDA

.536
.870
L1722
.986
.644
.105
.008
.104

U ol a0 U

Act /MDA

i

.504
.467
.110
.297
.800
.793
.180
. 004
. 793

1

OO OO OQOO




A,07L95403-10
B,07L95403-10
, YES,
, YES,
, YES,
,YES,
, YES,
, YES,
, YES,
, YES,

C,K-40
C,TL-208
C,PB-212
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,C0-60
C,CS-137
C,LA-138
C,BI-212
C,BI-214

C,PA-234M

C,TH-234
C,U-235
C,U-238

, NO
, NO
, NO
, NO
, NO
, NO
,NO
, NO
, NO

'

/
14
1
/
!
’
’
1

AR B O RFRWWEWORENDWE

,03/18/2022 08:

, NORMK

.201E+01,
.121E+00,
.159E-01,
.780E-01,
.935E+00,
.182E+00,
.118E-01,
.169E+00,
.353E-02,
.526E-02,
.229E-02,
.268E+00,
.221E+00,
.341E+00,
.950E-01,
.388E-03,
.341E+00,

BB D U oD D WUTWE N

07,02/13/2022 13:37,
,08/12/2021 14:20,07825121819

.446E+00,
.528E-01,
.195E-01,
.481E-01,
L413E+00,
.039E-01,
.917E-01,
.007E-01,
.306E-02,
L476E-02,
.669E-02,
.593E-01,
.013E-01,
.587E+00,
.878E+00,
.391E-01,
.587E+00,

STWNDNJ0O0OWURE NP RO

.847E-01,
.909E-01,
.214E-01,
.225E-01,
.110E+00,
.316E-01,
.541E-01,
.291E-01,
.657E-02,
.550E-02,
.118E-01,
.779E-01,
.781E-01,
.997E+00,
.749E+00,
.511E-01,
.997E+00,

’
’
’
'
'
'
!

7

1

1
7
’
!
7
7
/
’

17.
.870
722
. 986
.644
.105
.008
.104
.504
.467
.110
.297
.800
.793
.180
.004
.793

§

C OO RFOOCOUNUINJIONWU

t

2.480E+401,L95403-10 SS A

536
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBE14 54-TP42603C HpGe ***%%%+% Aguisition Date/Time:

18-MAR-2022 08:07:27.64
17-MAR-2022 14:52:10.82

LIMS No., Customer Name, Client ID: L95403-11 S8 ANCHOR QEA

Sample ID 141,95403-11 Smple Date: 13-FEB-2022 12:56:00.
Sample Type SS Geometry 14525121719

Quantity 2.55000E+01 g Dry BKGFILE 14BG030422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 17:15:04.54

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:14:52.79

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluati

./

/

Pk It Energy
11 74.90%
2 1 77.18
3 4 84 .52%
4 4 87.19%
5 1 92.95%
6 1 185.84%
77 238.61%*
8 7 241 .66
9 1 295.,19%

10 1 338.26

11 1 351.98%*

12 1 510.90%

13 1 583.03%

14 1 609.24%

15 1 911.05%*

16 1 969.00%*

17 1 1120.00%*

18 1 1460.58*

19 1 1764.08%*

Flag: ft %0

Area Bkgnd FWHM
369 1557 0.74
911 1328 0.84

33 1210 1.25
310 913 0.89
627 1687 1.77
377 1366 1.15

1770 595 1.05
607 1004 1.90
574 856 0.98
387 581 1.16

1002 667 1.17

81 736  2.47
465 413  1.37
766 365 1.32
313 214 1.70
206 177 1.81
217 120 2.71

1000 72 2.02

79 87 2.07

Nuclide Line Activity Report

Nuclide Type:

Nuclide Energy Area %Abn
K-40 1460.81 1000 10.67%
BI-214 609.31 766 46.30
1120.29 217 15.10%

1764.49 79 15.80
RA-226 186.21 377 3.28%*
RA-228 93.35 627 3.50
969.11 206 16.60%
TH-234 63.29 ------ 3.80%
92.60 627 5.41

O Ul W0 N R

Identified and Unidentified

Channel

1l46.
151.
166.
171,

183

474

588
674

1le4

1216

2922

SELf

95
52
21
55

.08
369.
.74
480.
.03
.27

701.
1019.
.42
.92
1821.
1937.
2239.
.33
3530.

07

83

73
98

40
49
98

53

L211E+400
. 937E+00

.566E+00
.037E+00
.550E+00
L267E+00
.817E+00
.083E+00
.267E+00

SEff

L22E+00
.57E+4+00
.51E+00
.78E+00
.27E+00
.55E+00
.10E+0Q0
.02E+0Q0
.91E+00
.22E+00
.03E+00
.51E+00
.07E+00
.94E+00
.94E4+00
.82E+00
.57E4+00
.21E400
.04E+00

Ho RN W W U003~ 00 0000

FHEEWWUl-E JdR OO NDO RS U U

Cts/Sec %Err

.94E-03 19.4 1
.47E-02 7.1 1
.29E-04202.9 1
.99E-03 18.3

.01E-02 14.7 4
.07E-03 22.4 2
.85E-02 3.7 2
.78E-03 12.4

L25E-03 11.7 1
L.23E-03 12.3 1
.61E-02 6.3 1
.31E-03101.9 1
.48E-03 10.9 1
.23E-02 6.9 9
.05E-03 11.6 5
.32E-03 15.7 1
.49E-03 13.8 1
.61E-02 4.3 1
.27E-03 32.4 1

= Peak area was modified by background subtraction

Uncorrected Decay Corr

pCi/g Dry
.321E+01
.608E-01
.564E+00
.218E-01
.292E+00
.299E+00
.166E+00C

.134E+00

pCi/g Dry
.321E+01
.609E-01
.564E+00
.219E-01
L292E+00
.335E+4+00
.179E+00

W o O

Line Not Found

2.134E+00
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Fit

.06E+01
.49E+01
.98E+00

LATE+00
.73E+00
.87E+00

.37E+00
.74E+00
.20E+00
.46E+00
.06E+00
LA2E-01
H51E-01
.30E+00
.34E+00
.45E+00
.30E+00

2-Sigma

$Error
8.55
13.72

27.
64 .
.80
.39

44
29

31.

70
79

43



U~235

Nuclide Type: NATURAL

Nuclide
TL-208
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

143.
163.
185.
205.

Energy

583
238.
295
351.
911.

Type:

.17

63

.21

92
21

natural

Energy

835.
911.

50
07

nxi = Keyline

Area
465
1770
574
1002
313

10

54

.50%
.70
.00
.70

$Abn

30.
44 .
19.
37.
27.

25%*
60%
20
20%
70 %

%$Abn

1.
27.

75
70%*

~1 0 W O

U1 0 g W

. 757E400
L.227E+00
.550E+00
.978E+00

SEff

.071E+00
.097E+00
.908E+00
L027E+00
.938E+00

SELE

.121E+00
.938E+00

1.

392E-01

Line Not Foundr
Line Not Found
1.
Line Not Found

392E-01

Uncorrected Decay Corr
pCi/g Dry

8

.539E-01
9.548E-01
8.642E-01
9.

9.964E-01

150E-01

pCi/g Dry

8.
.860E-01
.642E-01
.150E-01
.964E-01

W WO W

818E-01

Uncorrected Decay Corr
pCi/g Dry

9.

964E-01

pCi/g Dry

Liine Not Found
1.

007E+00

2-Sigma

$Exrror
21.82
7.32
23.31
12.67
23.28

2-Sigma
$Error

23.28
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Page : 2
17-MAR-2022 14:52:10

Summary of Nuclide Activity
Sample ID 14L95403-11 Acquisition date
Total number of lines in spectrum 19
Number of unidentified lines 7
Number of lines tentatively identified by NID 12 63.16%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.321E+01 1.321E+01 0.113E+01 8.55

BI-214 1600.00Y 1.00 1.564E+00 1.564E+00 0.433E+00 27.70

RA-226 1600.00Y 1.00 2.292E+00 2.292E+00 1.027E+G0 44.80

RA-228 5.75Y 1.01 1.166E+00 1.179E+00 0.371E+00 31.43

TH-234 4.47E+09Y 1.00 2.134E+400 2.134E+00 0.627E+00 29.39

U-235 7.04E+08Y 1.00 1.392E-01 1.392E-01 0.624E-01 44.80

Total Activity : 2.051E+01 2.052E+01
Nuclide Type NATURAL
Uncorrected Decay Corry Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%Error Flags
TL~208 1.91Y 1.03 8.539E-01 8.818E-01 1.925E-01 21.82
PB-212 1.91Y 1.03 9.548E-01 9.860E-01 0.722E-01 7.32
PB-214 1600.00Y 1.00 9.150E-01 9.150E-01 1.15%E-01 12.67
TH-232 1.41E+10Y 1.00 9.964E-01 9.964E-01 2.320E-01 23.28
Total Activity : 3.720E+00 3.779E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%Error Flags
AC-228 5.75Y 1.01 9.964E-01 1.007E+00 0.235E+00 23.28
Total Activity 9.964E-01 1.007E+00
Grand Total Activity 2.522E+01 2.531E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Pége : 3

Sample ID 14L.95403-11 Acquisition date 17-MAR~-2022 14:52:10
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SELff Flags
1 74.90 369 1557 0.74 146.95 144 6 5.94E-03 38.9 7.22E+00
1 77.18 911 1328 0.84 151.52 149 6 1.47E-02 14.3 7.57E+00
4 84 .52 33 1210 1.25 166.21 162 14 5.29E-04 **** 8 51E+00
4 87.19 310 913 0.89 171.55 162 14 4.99E-03 36.5 8.78E+00
7 241.66 607 1004 1.90 480.83 470 17 9.78E-03 24.8 7.02E+00
1 338.26 387 581 1.16 674.27 669 9 6.23E-03 24.6 5.22E+00
1 510.90 81 736  2.47 1019.98 1013 18 1.31E-03 **** 3 G51E4+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 19
Number of unidentified lines 7
Number of lines tentatively identified by NID 12 63.16%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.321E+01 1.321E+01 0.113E+01 8.55
BI-214 1600.00Y 1.00 1.002E+00 1.002E+00 0.123E+00 12.25
RA-226 1600.00Y 1.00 2.292E+00 2.292E+00 1.027E4+00 44 .80
RA-228 5.75Y 1.01 1.166E+00 1.179E+00 0.371E+00 31.43
Total Activity 1.767E+01 1.768E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 8.539E-01 8.818E-01 1.925E-01 21.82
PB-212 1.91Y 1.03 9.548E-01 9.860E-01 0.722E-01 7.32
PB-214 1600.00Y 1.00 9.024E-01 9.024E-01 1.005E-01 11.14
TH-232 1.41E+10Y 1.00 9.964E-01 9.964E-01 2.320E-01 23.28
Total Activity 3.707E+00 3.767E+00
Nuclide Type natural
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 9.964E-01 1.007E+00 0.235E+00 23.28
Total Activity 9.964E-01 1.007E+00
Grand Total Activity 2.237E+01 2.246E+01
Flags: "K'" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report
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No interference correction performed

Combined Activity-MDA Report

-=-~- TIdentified Nuclides ----

Nuclide

K-40

TL-208
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232

Activity Act error
(pCi/g Dry)

1.321E+01 1.129E+00
8.818E-01 1.925E-01
9.860E-01 7.222E-02
1.002E+00 1.227E-01
9.024E-01 1.005E-01
2.292E+00 1.027E+00
1.007E+00 2.345E-01
1.179E+00 3.705E-01
9.964E-01 2.320E-01

~-~- Non-Identified Nuclides ----

Nuclide

CO-60
CS5-137
LA-138
BI-212
PA-234M
TH-234
U-235
U-238

Key-Line

Activity K.L. Act error

(pCi/g Dry) Ided

3.210E-03 3.552E-02
2.678E-02 3.921E-02
4.274E-03 5.562E-02
7.248E-01 4.450E-01
4 .230E+00 3.951E+00
1.237E+00 8.768E-01
2.024E-01 1.314E-01
4 .230E+00 3.951E+00

(pCi/g Dry)

=W W0 oy U

(pCi/g Dry)

AN E O JW0WO U

MDA

.472E-01
.457E-01
.547E-02
.151E-01
.283E-02
.700E-01
.956E-01
.937E-01
.936E-01

MDA

.883E-02
.457E-02
.262E-02
.943E-01
.830E+00
.328E+00
.267E-01
.830E+00

MDA error

OO OO0 OO oo

.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MDA error

OO OO OO Oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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Act /MDA

24.143

6.054
15.060

2.414
9.721
2.977
5.149
2.994
5.148

Act /MDA

. 055
.415
.046
. 913
. 619
.932
. 893
.619

oNoBoBoNoNGNGNG]




A,14L95403-11
B,14L95403-11
,YES,
,YES,
, YES,
, YES,
,YES,
,YES,
, YES,
, YES,
, YES,

C,K-40
C,TL-208
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,Co-60
C,CS-137
C,LA-138
C,BI-212

C,PA-234M

C,TH-234
C,U0-235
C,U-238

, NO
,NO
,NO
,NO
, NO
, NO
, NO
, NO

!
1
4
!

BRI NDNWORRENDOR O o

,03/18/2022 08
. NORMK

.321E+01,
.818E-01,
.860E-01,
.002E+00,
.024E-01,
.292E+00,
.007E+00,
.179E+00,
.964E-01,
.210E-03,
.678E-02,
.274E-03,
.248E-01,
.230E+00,
.237E+00,
.024E-01,
.230E+00,

WP OWPUTWWNDWNRREREJIRER

:07,02/13/2022 12:56,

2.550E+01,1,95403-11 SS A

,08/11/2021 12:59,14825121719

.129E+00,
.925E-01,
.222E-02,
.227E-01,
.005E-01,
.027E+00,
.345E-01,
.705E-01,
.320E-01,
.552E-02,
.921E-02,
.562E-02,
.450E-01,
.951E+00),
.768E-01,
.314E-01,
L951E+00,

aAONRFEFOJVWOAUIREWERE JOUPRrOEFE WU,

.472E-01,
.457E-01,
.547E-02,
.151E-01,
.283E-02,
.700E-01,
.956E-01,
.937E-01,
.936E-01,
.883E-02,
.457E-02,
.262E-02,
.943E-01,
.830E+00,
.328E+00,
.267E-01,
.830E+00,

r
1
r
r
!

!

~ o~~~ S NN~ -

7

!

24.
6.

et
(92}

OO COOOCOCUINUINW

N

143
054

.060
.414
721
L9717
.149
. 994
.148
. 055
.415
.046
.913
.619
.932
.893
.619
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LIMS No., Customer Name, Client ID: 1.95403-12 SS ANCHOR QEA

Sample T
Sample T
Quantity
Start Ch
End Chan
MDA Mult
Peak Eva

Pk It

W o 30 Ul Wb

R N el e

[T

Flag:

Nuclide

Nuclide

Nuclide
K-40
BI-214

RA-226

Nuclide

Nuclide
TL-208
PR-212
PBR-214

2.00000
9.00000

Channel

156.
176.

70
06
192.
377.95
483.37
596.
709.
1026.
1170.
1222.30
1823.20
2239.36
2918.17
3523.

58

25
30
20
55

35

Smple Date
Geometry
BKGFILE
Real Time
Live time

SELL

.38E+00
.66E4+00
.47E+00
.69E+00
.48E+00
.45E+00
.68E+00
.32E+00
.93E+00
.81E+00
.89E+00
.54E+00
.21E+00
.05E+00

HEPERPRPRNDDNDWSEOOTN T30 U

.

RN R R UT R UTUTW W W N D W

13-FEB-2022 12:56:00.

0852512191

08BG030422MT

9

0 17:15:07.49
0 17:14:41.40

L25E-Q6 %k %%
.21E-04249.
.33E-03 55.
.97E-04356.
.48E-03 34.
.87E-03 27.
.20E-03 20.
.39E-04265.
.83E-03 42.
.61E-03 19.
.87E-04126.
.67E-03 31.
.91E-03 22.
.54E-03 23,

" = Peak area was modified by background subtraction

D : 08L95403-12
ype 5S
2.69000E+01 g Dry
annel 80 Energy Tol
nel 4090 Pk Srch Sens:
iple 4.6600 Library Used: NORMK
luation - Identified and Unidentified
/// § L
Energy Area Bkgnd FWHM
75.30%* 0 1522 0.94
85.00%* 26 1059 1.20
93.28%* 144 1413 1.76
186.23%* 25 1589 1.23
239.09~* 216 1213 1.27
295.70%* 240 866 1.43
352.39%* 323 716  1.71
511.35%* 33 825 2.77
583.77%* 113 404 1.92
609.73% 348 623 1.9¢6
911.27~* 30 219 2.03
1120.18%* 104 159 2.86
1461.06%* 181 118 2.33
1765.09% 96 32 2.63
Line Activity Report

Type:

Energy
1460.81
609.31
1120.29
1764 .49
186.21

Type:

Energy
583.17
238.63
295.21
351.92

NATURAL

Area
181
348
104

96
25

Area
113
216
240
323

%Abn
10.67%
46 .30
15.10%
15.80

3.28%*

%Abn
30.256%
44 ,60%*
195.20
37.20%

NP VR

01T O N

SEff

.209E+00
.808E+00
.542E+00
.049E+00
.690E+00

SEff

.929E4+00
.480E+00
.452E+00
.679E+00

Uncorrected Decay Corr

pCi/g Dry
.266E+00
.337E-01
.201E-01
.355E-01
.581E-01

O ST N

pCi/g Dry
.266E+00
.337E-01
.201E-01
.3585E-01
.582E-01

[ Sl NO NEN R\

Uncorrected Decay Corr

pCi/g Dry
2.070E-01
1.210E-01
3.714E-01
3.001E-01

pCi/g Dry
2.138E-01
250E-01
714E-01

1.
3.
3.001E-01
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Cts/Sec $Err

*

7

B wwooOwoHUIouU oW

PR R RN R R 000 W

Fit

.70E+00
.89E+00
.71E+00
.92E-01
.91E-01
.37E-01
L42E4+00
.7TTE+00
L42E+00
.14E+00
.A5E+00
.97E+00
.51E+00
.23E+00

2-Sigma
$Error
44,52
38.08
62.58
46.79

713.77

2-Sigma
$Exrror
85.66
69.07
53.91
40.92




TH-232 911.21 30

Nuclide Type: natural

Nuclide Energy Area
AC-228 835.50 ~------

911.07 30
Flag: "*" = Keyline

27.70%

$Abn
1.75
27.70%

=N

.890E+00

SELL

.061E+00
.890E+00

9.349E-02

9.349E-02

Uncorrected Decay Corr

pCi/g Dry

pCi/g Dry

------ Line Not Found

9.349E-02

9.450E-02
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253,55

2-Sigma
$Error




Summary of Nuclide Activity Pagé : 2

Sample ID 08L95403-12 Acgquisition date 17-MAR-2022 14:52:11
Total number of lines in spectrum 14
Number of unidentified lines 3
Number of lines tentatively identified by NID 11 78.57%
Nuclide Type
Uncorrected Decay Cory Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 2.266E+00 2.266E+00 1.009E+00 44 .52
BI-214 1600.00Y 1.00  7.201E-01 7.201E-01 4.507E-01 62.58
RA-226 1600.00Y 1.00 1.581E-01 1.582E-01 11.29E-01 713.77
Total Activity 3.144E+00 3.144E4+00
Nuclide Type NATURAL
Uncorrected Decay Corxy Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error S$Error Flags
TL-208 1.91Y 1.03 2.070E-01 2.138E-01 1.831E-01 85.66
PB-212 1.91Y 1.03 1.210E-01 1.250E~-01 0.863E-01 69.07
PB-214 1600.00Y 1.00 3.001E-01 3.001E-01 1.228E-01 40.92
TH-232 1.41E+10Y 1.00 9.349E-02 9.349E-02 23.70E-02 253.55
Total Activity 7.216E-01 7.324E-01
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 9.349E-02 9.450E-02 23.96E-02 253.55
Total Activity 9.349E-02 9.450E-02
Grand Total Activity 3.959E+00 3.971E+00
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Paée : 3

Sample ID 08L95403-12 Acquisition date 17-MAR-2022 14:52:11
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SELL Flags
1 75.30 0 1522 0.94 156.70 153 7 3.25E-Q06 **** 5 38E+00
1 85.00 26 1059 1.20 176.06 173 7 4.21E-04 **x** ¢ G66E+00
1 93.28 144 1413 1.76 192.58 188 10 2.33E-03 **** 7 47E+00 T
1 511.35 33 825 2.77 1026.20 1017 19 5.39E-04 **x* 3 32E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 14
Number of unidentified lines 3
Number of lines tentatively identified by NID 11 78.57%
Nuclide Type
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%$Error Flags
K-40 1.28E+09Y 1.00 2.266E+00 2.266E+4+00 1.008E+00 44 .52
BI-214 1600.00Y 1.00 5.197E-01 5.197E-01 1.462E-01 28.12
RA-226 1600.00Y 1.00 1.581E-01 1.582E-01 11.29E-01 713.77
Total Activity : 2.944E+00 2.944E+00
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
TL-208 1.91Y 1.03 2.070E-01 2.138E-01 1.831E-01 85.66
PB-212 1.91Y 1.03 1.210E-01 1.250E-01 0.863E-01 69.07
PB-214 1600.00Y 1.00 3.196E-01 3.196E-01 1.047E-01 32.75
TH-232 1.41E+10Y 1.00 9.349E-02 9.349E-02 23.70E-02 253.55
Total Activity 7.411E-01 7.519E-01
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
AC-228 5.75Y 1.01 9.349E-02 9.450E-02 23.96E-02 253.55
Total Activity 9.349E-02 9.450E-02
Grand Total Activity 3.778E+00 3.790E+00
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report

No interference correction performed

Combined Activity-MDA Report
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--~-- Identified Nuclides

Nuclide

K-40

TL-208
PB-212
BI-214
PB-214
RA-226
AC-228
TH-232

Activity Act error
(pCi/g Dry)

2.266E+00 1.009E+00
2.138E-01 1.831E-01
1.250E-01 8.633E-02
5.197E-01 1.462E-01
3.196E-01 1.047E-01
1.582E~-01 1.129E+00
9.450E-02 2.396E-01
9.349E-02 2.370E-01

---- Non-Identified Nuclidesg -~~~

Nuclide

CO-60
CsS-137
LA-138
BI-212
RA-228
PA-234M
TH-234
U-235
U-238

Key-Line

Activity K.L. Act error

(pCi/g Dry) Ided

3.182E-02 3.506E-02
-1.163E-02 3.622E-02
1.051E-02 5.619E-02
2.862E-01 4.534E-01
-2.899E-02 2.950E-01
3.390E4+00 3.971E+00
-2.814E-01 1.237E+00
1.243E-03 1.636E-01
3.390E+400 3.971E+00

(pCi/g Dry)

PR OURDS IR,

(pCi/g Dry)

AN BEPE O S JOUTe

MDA

.480E-01
.656E-01
L.932E-02
.251E-01
.076E-01
.285E-01
.974E-01
.963E-01

MDA

.168E-02
.912E-02
.391E-02
.651E-01
.197E-01
.704E+00
.962E+00
.739E-01
.704E+00

MDA error

OO OO OO oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q
.000E+00
.000E+00
.000E+00

MDA error

OO OO0 Oo O oo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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Act /MDA

.135
.291
.576
.223
971
.170
479
.476

S OO NP P

Act /MDA

. 516
187
112
.374
.069
.506
.143
. 005
.506

!

[

1
OO COOOC oo




A,08L95403-12
B,08L95403-12
,YES,
,YES,
, YES,
, YES,
,YES,
,YES,
, YES,
, YES,

C,K-40
C,TL-208
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,TH-232
C,C0-60
C,CS8-137
C,LA-138
C,BI-212
C,RA-228

C,PA-234M

C,TH-234
C,U-235
C,U-238

, NO
, NO
, NO
, NO
, NO
, NO
,NO
, NO
, NO

r

r

/

i

WHEMDWNDNEFERPRPWOOUEREWUOIRDNDND

,03/18/2022 08:

, NORMK

.266E+00,
.138E-01,
.250E-01,
.197E-01,
.196E-01,
.582E-01,
.450E-02,
.349E-02,
.182E-02,
.163E-02,
.051E-02,
.862E-01,
.899E-02,
.390E+00,
.814E-01,
\243E-03,
.390E+00,

WERP WD UWWNNRF P PR R

07,02/13/2022 12:56,
,11/17/2021 15:23,08825121919

.009E+00,
.831E-01,
.633E-02,
L462E-01,
.047E-01,
.129E+00,
.396E-01,
.370E-01,
.506E-02,
.622E-02,
.619E-02,
.534E-01,
.950E-01,
.971E+00,
.237E+00,
L636E-01,
.971E+00),

AN JOUOREPE ORI,

.480E-01,
.656E-01,
.932E-02,
.251E-01,
.076E-01,
.285E-01,
.974E-01,
L963E-01,
.168E-02,
.912E-02,
.391E-02,
.651E-01,
.197E-01,
.704E+00,
.962E+00,
.739E-01,
.704E+00,

’

’

!

~ o~ o~~~ N~

1

1

’

7

/

OO OO OO OOO OO ON M i

i

2.690E+01,1.95403-12 SS A

.135
.291
.576
L2223
.971
.170
.479
.476
.516
.197
112
.374
.069
.506
.143
. 005
.506
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 18-MAR-2022 08:07:41.69
TBE23 11410 HpGe ***x**%x%* Aquisition Date/Time: 17-MAR-2

LIMS No.

, Customer Name,

Sample ID
Sample Type

Quantity

Start Channel
End Channel

MDA Multiple

23L95403-13

SS

2.14000E+01 g Dry

80 Energy Tol : 2.00000
4090 Pk Srch Sens: 9.00000

4.6600 Library Used: NORMK

Peak Evaluation - Identified and Unidentified

Client ID: L95403-13 SS ANCHOR QEA

Smple Date:
Geometry
BKGFILE
Real Time
Live time

022 14:52:11.98

13-FEB-2022 12:56:00.
23525122820
23BG030422MT

0 17:15:14.38

0 17:15:06.03

Pk It Energy Area Bkgnd FWHM Channel $Eff Cts/Sec %Err Fit
1 0O 46.13% 334 1859 0.95 92.54 3.97E+00 5.37E-03 28.5
2 0 63.27% 58 1627 0.92 126.80 9.32E+00 9.27E-04135.9
3 2 74 .78% 1054 1050 0.89 149.79 1.15E+01 1.70E-02 6.2 2.89E+00
4 2 77.04% 1551 941 0.86 154.31 1.18E+01 2.50E-02 4.5
5 0 84 . 11% 202 1061 1.09 168.45 1.25E+01 3.26E-03 30.4
6 0 86.94% 444 1414 1.07 174.10 1.27E+01 7.15E-03 16.0
7 0 92.72% 538 1446 1.25 185.65 1.29E+01 8.66E-03 15.1
8 O 185.76%* 559 1309 1.19 371.64 1.01E+01 9.00E~-03 14.7
9 0 209.11 303 734 1.12 418.33 9.31E+400 4.88E-03 16.0
10 &6 238.48%* 2220 666 0.99 477.04 8.50E+00 3.57E-02 3.3 1.71E+00
11 6 241 .49% 619 957 1.67 483.07 8.42E+00 9.97E-03 12.2
12 0 270.19 224 888 1.47 540.45 7.78E+4+00 3.61E-03 25.8
13 0 295.04~* 778 777 1.10 590.15 7.29E+4+00 1.25E-02 8.0
.14 O 338.11 536 784 1.00 676.27 6.60E+00 8.64E-03 11.0
15 0 351.70%* 1265 606 1.18 703.45 6.40E+00 2.04E-02 4.9
16 0 462.59 134 383 1.09 925.26 5.17E+00 2.15E-03 26.8
17 0 510.83% 411 733 1.95 1021.76 4.76E+4+00 6.62E-03 21.4
18 O 582.92%* 614 453 1.17 1166.00 4.25E+00 9.89E-03 9.1
19 O 608.94%* 1010 479 1.26 1218.06 4.08E+00 1.63E-02 5.5
20 0 727.08% 213 338 1.20 1454.52 3.47E+00 3.44E-03 20.6
21 0 860.33% 91 194 1.40 1721.27 2.94E+00 1.47E-03 34.3
22 0 910.82%* 388 231 1.51 1822.37 2.78E+00 6.25E-03 9.9
23 0 968.43 306 209 1.60 1937.75 2.61E+4+00 4.93E-03 10.8
24 0 1119.94* 170 174 1.37 2241.24 2.26E+00 2.74E-03 18.0
25 0 1459.93%* 1420 115 1.94 2922.68 1.78E+00 2.29E-02 3.3
26 0 1763.21* 224 54 2.32 3530.%96 1.57E+00 3.61E-03 10.7
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area %Abn $Eff pCi/g Dry pCi/g Dry FError
K-40 1460.81 1420 10.67* 1.781lE+00 1.520E+01 1.520E+01 6.68
BI-214 609.31 1010 46.30 4.085E+00 1.086E+00 1.086E+00 11.05
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1120.29 170
1764 .49 224
RA-226 186.21 559
RA-228 93.35 538
969.11 306
TH-234 63.29 58
92.60 538
Nuclide Type: NATURAL
Nuclide Energy Area
TL-208 583.17 614
BI-212 727.17 213
PB-212 238.63 2220
PB-214 295.21 778
351.92 1265
TH-232 911.21 388
Nuclide Type: natural
Nuclide Energy Area
AC-228 835.50 -~-----~
911.07 388
Flag: "*" = Keyline

.10*
.80
.28%
.50
.60%
.80%
.41

$Abn

30.
.56%
.60%
19.
.20%
27.

44

37

25%*

20

70%*

$Abn

1.
27.

75
70%*

HONRE RPN

N OY~I 0 W

(o8

.263E400
.574E4+00
.008E+01
L.290E+01
.613E+00
.319E+00
.290E+01

SEff

.247E+00
.465E+00
.500E+00
.295E+00
.403E+00
.779E+00

SEff

.027E+00
.779E4+00

PWENWR e

.014E+QO0
.834E+00
L437E+00
L422E400
.434E+00
.308E-01
.567E+00

B W DD W

.014E+00
.834E+00
.438E+00
.448E+00
.450E+00
.308E-01
.567E+00

Uncorrected Decay Corr
pCi/g Dry

HFRREP RO

.719E-01
.657E+00
.191E+00
.129E+4+00
.080E+00
.025E400

pCi/g Dry

1.
.711E4+00
.230E+00
.129E+00
.080E+00
.025E+00

e N

004E+0QC0

Uncorrected Decay Corx
pCi/g Dry

1.

025E+00

pCi/g Dry

Line Not Found
1.

037E+00
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35.92
21.33
29.43
30.24
21.58
271.77
30.24

2-Sigma
¥Error
18.24
41 .17
6.60
16.03
9.75
19.84

2-Sigma
$Error




Summary of Nuclide Activity

Sample ID

23L,95403-13

Total number of lines in spectrum

Number of unidentified lines

Acquisition date

26
12

Number of lines tentatively identified by NID 14

Nuclide

Nuclide
K-40
BRI-214
RA-226
RA-228
TH-234

Nuclide

Nuclide
TL-208
BI-212
PR-212
PB-214
TH-232

Nuclide

Nuclide
AC-228

Grand Total Activity

Flags:

nR
nEn =

Type

Hlife

1.28E+09Y

1600.00Y
1600.00Y
5.75Y

4.47E+09Y

Total Activity

Total Activity

Total Activity

Decay

R = S

.00
.00
.00
.01
.00

Type NATURAL
Hlife Decay
1.91Y 1.03
1.91Y 1.03
1.91Y 1.03

1600.00Y 1.00

1.41E+10Y 1.00

Type natural
Hlife Decay
5.75Y 1.01

Uncorrected Decay Corr
pCi/g Dry

.520E+01
.014E+00
.437E+00
.434E+00
.308E-01

.142E+01

pCi/g Dry

.520E+01
.014E+00
.438E+00
.450E+00
.308E-01

.143E+01

Uncorrected Decay Corr
pCi/g Dry

.719E-01
.657E+00
.191E+00
.080E+00
.025E+00

.925E+00

pCi/g Dry

.004E+00
.711E+00
.230E+00
.080E+00
.025E+00

.050E+00

Uncorrected Decay Corr
pCi/g Dry

1.

1.

2

025E+00

025E+00

.837E+01

= Keyline not found
Manually edited

pCi/g Dry

1.

1.

2.

IIMH
HAH

037E+00

037E+00

852E+01

11

53.85%

Decay Corr

2-Sigma Error

0.
.364E+00
.012E+00
.313E+00
.989E-01

[ceN el N e}

101E+01

Decay Corr

2-Sigma Error

0.
.704E+00
.081E+00
.105E+00
.203E+00

OO OO

183E+00

Decay Corr

2-Sigma Error
0.

206E+00

Manually accepted
= Nuclide specific abn.

Page

2-Sigma

$Error Flags

6.68
35.92
29.43
21.58

271.77

2-Sigma

sError Flags

18.24
41.17
6.60
9.75
19.84

2-Sigma

sExrror Flags

19.84

limit
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Page : 3

Unidentified Energy Lines
Sample ID 231,95403-13 Acguisition date 17-MAR-2022 14:52:11
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
0 46.13 334 1859 0.95 92.54 87 11 5.37E-03 57.1 3.97E+00
2 74.78 1054 1050 0.89 149.79 144 21 1.70E-02 12.3 1.15E+01
2 77.04 1551 941 0.86 154.31 144 21 2.50E-02 8.9 1.18E+01
0 84 .11 202 1061 1.09 168.45 166 6 3.26E-03 60.9 1.25E+01
0 86.94 444 1414 1.07 174.10 172 7 7.15E-03 32.0 1.27E+01
0 209.11 303 734 1.12 418.33 415 7 4.88E-03 31.9 9.31E+00
6 241.49 619 957 1.67 483.07 472 17 9.97E-03 24.5 8.42E+00
0 270.19 224 888 1.47 540.45 535 10 3.61E-03 51.6 7.78E+00
0 338.11 536 784 1.00 676.27 671 11 8.64E-03 22.0 6.60E+00
0 462.59 134 3283 1.09 925.26 922 8 2.15E-03 53.6 5.17E+00
0 510.83 411 733 1.85 1021.76 1014 19 6.62E-03 42.7 4.76E+00
0 860.33 91 194 1.40 1721.27 1717 10 1.47E-03 68.5 2.94E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 26
Number of unidentified lines 12
Number of lines tentatively identified by NID 14 53.85%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corxr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.520E+01 1.520E+01 0.101E+01 6.68
BI-214 1600.00Y 1.00 1.078E+00 1.079E+00 0.114E+00 10.57
RA-226 1600.00Y 1.00 3.437E+00 3.438E+00 1.012E+00 29.43
RA-228 5.75Y 1.01 1.434E+00 1.450E+00 0.313E+00 21.58
TH-234 4.47E+09Y 1.00 3.308E-01 3.308E-01 8.989E-01 271.77
Total Activity : 2.148E+01 2.150E+01
Nuclide Type NATURAL
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL,-208 1.91Y 1.03 9.719E-01 1.004E+00 0.183E+00 18.24
BI-212 1.91Y 1.03 1.657E+00 1.711E+00 0.704E+00 41.17
PB~212 1.91Y 1.03 1.191E+00 1.230E+00 0.081E+00 6.60
PB~-214 1600.00Y 1.00 1.093E+00 1.093E+00 0.091E+00 8.33
TH-232 1.41E+10Y 1.00 1.025E+00 1.025E+00 0.203E+00 19.84
Total Activity : 5.938E+00 6.063E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.025E+00 1.037E+00 0.206E+00 19.84
Total Activity 1.025E+00 1.037E+00
Grand Total Activity 2.844E+01 2.860E+01
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Flags: "K" = Keyline not found M Manually accepted

"E" = Manually edited "A" = Nuclide specific abn. limit

Interference Report
No interference correction performed
Combined Activity-MDA Report
---- Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/g Dry) (pCi/g Dxvy)
K-40 1.520E+01 1.015E+00 4.,903E-01 0.000E+00Q 31.003
TL-208 1.004E+00 1.830E-01 1.441E-01 0.000E+0C 6.966
BI-212 1.711E+00 7.044E-01 5.815E-01 0.000E+00 2.942
pPB-212 1.230E+00 8.120E-02 7.032E-02 0.00CE+00 17.491
BI-214 1.079E+00 1.140E-01 3.550E-01 0.00CE+0O0 3.039
PB-214 1.093E+00 9.105E-02 9.142E-02 0.000E+0O0 11.951
RA-226 3.438E+00 1.012E+00 8.055E-01 0.000E+00 4.267
AC-228 1.037E+00 2.057E-01 1.835E-01 0.000E+00 5.649
RA-228 1.450E+00 3.128E-01 2.869E-01 0.000E+00 5.054
TH-232 1.025E+00 2.035E-01 1.723E-01 0.000E+00 5.951
TH-234 3.308E-01 8.989E-01 9.145E-01 0.000E+00 0.362
---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/g Dry) Ided (pCi/g Dry)
CO-60 1.518E-02 3.319E-02 5.925E-02 0.000E+00 0.256
cS-137 3.936E-02 3.155E-02 5.589E-02 0.000E+00 0.704
LA-138 1.418E-02 4.498E-02 8.022E-02 0.000E+00 0.177
PA-~234M -1.230E+00 3.940E+00 6.019E+00 0.000E+00 ~0.204
U-235 -9.843E-02 1.595E-01 2.368E-01 0.000E+00 -0.416
U-238 -1.230E+00 3.940E+00 6.019E+00 0.000E+00 -0.204
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A,231,95403-13
B,231,95403-13
,YES,
,YES,
,YES,
,YES,
,YES,
, YES,
,YES,
,YES,
,YES,
,YES,
,YES,

C,K-40
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,TH-234
C,C0-60
C,CS-137
C,LA-138

C,PA-234M

C,U-235
C,U-238

, NO
, NO
, NO
,NO
, NO
, NO

,03/18/2022 08
, NORMK

P WREWRER P WE R R R

{ 3 !
U I

.520E+01,
.004E+00,
.711E+00,
.230E+00,
.079E+00,
.093E+00,
L438E+00,
.037E+00,
.450E+00,
.025E+00,
.308E-01,
.518E-02,
.936E-02,
L418E-02,
.230E+00,
.843E-02,
.230E+00,

Wk WPkrbWWwOoNDWNNREROUHOJIRPERE

:07,02/13/2022 12:56,

2.140E+01,L95403~-13 SS A

,03/07/2022 09:36,235825122820

.015E+00,
.830E-01,
.044E-01,
.120E-02,
.140E-01,
.105E-02,
.012E+00,
.057E-01,
.128E-01,
.035E-01,
.989E-01,
.319E-02,
.155E-02,
.498E-02,
.940E+0Q0,
.595E-01,
.940E+00,

AN UTUTWRHENRE WW-JU

.903E-01,
L441E-01,
.815E-01,
.032E-02,
.550E-01,
.142E-02,
.055E-01,
.835E-01,
.869E-01,
.723E-01,
.145E-01,
.925E-02,
.589E-02,
.022E-02,
.019E+00,
.368E-01,
.019E+00,

7
7
1
r
!
1
!
!
!

!
!
!

!

1
7
7
!

31
6

.003
. 966
L9472
.491
.039
.951
.267
.649
.054
.951
. 362
.256
.704
177
.204
.416
.204
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 19-MAR-2022 05:14:47.09

TBE1l 59-TN51806A HpGe ****xx** Aquisition Date/Time: 18-MAR-2022 11:13:52.41

LIMS No., Customer Name, Client ID: 1L95403-14 SS ANCHOR QEA

Sample ID 11L.95403-14 Smple Date: 13-FEB-2022 12:56:00.
Sample Type S8 Geometry 11850121819

Quantity : 4.17000E+01 g Dry BKGFILE 11BG030422MT

Start Channel : 80 Energy Tol 2.00000 Real Time 0 18:00:32.57

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 18:00:00.00

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluation - Identified and Unidentified

Energy

Pk It Area Bkgnd FWHM Channel SELE Cts/Sec %Err Fit
1 0 46.49%* 680 2219 1.14 91.61 6.56E+00 1.05E-02 15.9
2 0 63.36% 275 2084 1.33 125.34 7.37E+00 4.25E-03 33.0
3 0 77.36% 1294 2679 1.07 153.33 7.42E+00 2.00E-02 7.9
4 3 84 .68%* 329 1666 1.55 167.97 7.33E+00 5.07E-03 26.2 1.67E+00
5 3 87.36%* 507 1494 1.05 173.31 7.28E+00 7.82E-03 14.4
6 0 92.95% 645 2202 1.42 184.50 7.17E+00 9.95E-03 16.6
7 0 185.96%* 405 2097 1.46 370.45 4.98E+00 6.25E~-03 25.5
g8 0 209.46 219 1285 1.42 417.44 4.56E+00 3.38E-03 29.1
9 3 238.86% 2671 1055 1.35 476.22 4.12E+00 4.12E-02 3.2 1.97E+00
10 3 241.79 735 1432 1.84 482.08 4.08E+00 1.13E-02 11.6
11 0 295 .32% 722 1271 1.44 589.12 3.47E+00 1.11E-02 11.2
12 0 338.60 509 1047 1.16 675.65 3.09E+00 7.86E-03 12.7
13 0 352.13* 1402 1159 1.54 702.69 2.99E+00 2.16E-02 6.3
14 O 511.27% 350 1045 2.56 1020.88 2.18E+00 5.40E-03 31.1
15 0 583.49% 664 548 1.56 1165.29 1.95E+00 1.02E-02 9.0
16 0O 609.72% 842 823 1.50 1217.72 1.87E+00 1.30E-02 9.1
17 0 727.75 198 459 1.51 1453.72 1.62E+00 3.05E-03 23.5
18. 0 846.,88% 98 409 1.80 1691.90 1.42E+00 1.52E-03 53.2
19 0 911.39%* 4390 359 2.04 1820.89 1.34E+00 7.57E-03 10.6
20 O 969.61%* 295 412 1.56 1937.29 1.27E+00 4.55E-03 17.0
21 0 1121.43%* 137 352 2.04 2240.85 1.13E+00 2.12E-03 34.3
22 0 1461.37% 1456 293 2.27 2920.56 9.01E-01 2.25E-02 4.5
23 0 1765.80* 134 108 1.61 3529.25 7.61E-01 2.07E-03 22.8
Flag: "+#" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn $SEff pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1456 10.67* 9.006E-01 1.515E+01 1.515E+01 9.01
BI-214 608.31 842 46.30 1.875E+00 9.706E-01 9.706E-01 18.20
1120.29 137 15.10* 1.128E+00 8.076E-01 8.076E-01 68.63
1764 .49 134 15.80 7.611E-01 1.113E+00 1.113E+00 45 .55
RA-226 186.21 405 3.28*% 4.982E+00 2.480E+00 2.480E+00 50.95
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RA-228

TH-234

Nuclide
Nuclide
TL-208
BI-212
PB-212
PP-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

Il

.35

93 645
969.11 295
63.29 275
92.60 645

Type: NATURAL
Energy Area
583.17 664
727 .17 198
238.63 2671
295.21 722
351.92 1402
911.21 490

Type: natural
Energy Area
835.50 ------
911.07 490

= Keyline

.50
.60%
.80*
.41

$Abn

30.
.56%
44,
198.
37.
27.

25%*

60%*
20

20%*
70%*

$Abn

1.
27.

75
70%

BRI

FN W

.173E+00
.273E+00
.368E+00
.173E+00

SEff

.946E+00
.616E+00
.120E+00
.467E+00
.990E+00
.340E+00

SEff

.440E+00
.340E+00

W RN

.568E+00
.396E+00
.842E-01
.662E+00

0N

.597E+00
.411E+00
.842E-01
.662E+00

Uncorrected Decay Corr
pCi/g Dry

Y

.128E+00
.617E+00
.454E+00
.085E+00
.261E+00
.321E+00

pCi/g Dry

1.
.671E+00
.503E+00
.085E+00
.261E+00
.321E+00

e

166E+00

Uncorrected Decay Corr
pCi/g Dry

1.

321E+00

pCi/g Dry

Line Not Found
1.

336E+00
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33.16
34.01
66.05
33.16

2-Sigma

$Error
18.06
47.03
6.34
22.36
12.53
21.15

2-Sigma
TExrror




Summary of Nuclide Activity
Sample ID 11L95403-14

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID

Acquisition date

23
9
14

Uncorrected Decay Corxr

pCi/g Dry

.515E+01
.076E-01
.480E+00
.411E400
.842E-01

.084E+4+01

Uncorrected Decay Corr
pCi/g Dry

.166E+00
.671E4+00
.503E+00
.261E+00
.321E+00

.923E4+00

Uncorrected Decay Corxr
pCi/g Dry

Nuclide Type
Nuclide Hlife Decay pCi/g Dry
K-40 1.28E+09Y 1.00 1.515E+01
BI-214 1600.00Y 1.00 8.076E-01
RA-226 1600.00Y 1.00 2.480E+00
RA-228 5.75Y 1.01 1.396E+00
TH-234 4.47E+09Y 1.00 9.842E-01
Total Activity : 2.082E+01
Nuclide Type NATURAL
Nuclide Hlife Decay pCi/g Dry
TL-208 1.91Y 1.03 1.128E+00
Br-212 1.91Y 1.03 1.617E+00
PB-212 1.91Y 1.03 1.454E+00
PB-214 1600.00Y 1.00 1.261E+00
TH-232 1.41E+10Y 1.00 1.321E+00
Total Activity : 6.782E+00
Nuclide Type natural
Nuclide Hlife Decay pCi/g Dry
AC-228 5.75Y 1.01 1.321E+00
Total Activity 1.321E+00
Grand Total Activity 2.892E+01

HKH .
HEH -

Flags: Keyline not found

Manually edited

1.

1.

2.

HMII
HAII

336E+00

336E+00

909E+01

i

Decay Corr
2-8igma Error

0.
.542E-01
.263E+00
.480E+00
.501E-01

O O Ul

Decay Corr
2-Sigma Error

0.
.786E+00
.095E+00
.158E+00
.280E+00

loNeNeoNe

Decay Corr
2-Sigma Error
0.

Pége

18-MAR-2022 11:13:52

60.87%

136E+01

211E+00

283E+00

Manually accepted
= Nuclide specific abn.

2-Sigma
$Error Flags
9.01

68.63

50.95

34.01

66.05

2-Sigma
$Error Flags
18.06
47.03

6.34

12.53

21.15

2-Sigma
$Error Flags
21.15

limit
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Page

3

Flags

Unidentified Energy Lines
Sample ID 111.95403-14 Acquisition date 18-MAR-2022 11:13:52
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SELf
0 46.49 680 2219 1.14 91.61 87 11 1.05E-02 31.7 6.56E+00
0 77.36 1294 2679 1.07 153.33 151 7 2.00E-02 15.8 7.42E+00
3 84 .68 329 lees 1.55 167.97 164 13 5.07E-03 52.4 7.33E+00
3 87.36 507 1494 1.05 173.31 164 13 7.82E-03 28.8 7.28E+00
0 209.46 219 1285 1.42 417.44 414 8 3.38E-03 58.3 4.56E+00
3 241.79 735 1432 1.84 482.08 469 19 1.13E-02 23.1 4.08E+00
0 338.60 509 1047 1.16 675.65 671 10 7.86E-03 25.4 3.09E+00
0 511.27 350 1045 2.56 1020.88 1012 20 5.40E-03 62.1 2.18E+00
0 846.88 98 409 1.80 1691.90 1684 15 1.52E-03 **+*+ 1 . 42E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 23
Number of unidentified lines 9
Number of lines tentatively identified by NID 14 60.87%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay ©pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
K-40 1.28E+09Y 1.00 1.515E+01 1.515E+01 0.136E+01 9.01
BI-214 1600.00Y 1.00 9.712E-01 9.712E-01 1.597E-01 16.45
RA-226 1600.00Y 1.00 2.480E+4+00 2.480E+00 1.263E+00 50.95
RA-228 5.75Y 1.01 1.396E+00 1.411E+00 0.480E+00 34.01
TH-234 4.47E+09Y 1.00 9.842E-01 9.842E-01 6.501E-01 66.05
Total Activity 2.098E+01 2.100E+01
Nuclide Type NATURAL
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%$Error Flags
TL-208 1.91Y 1.03 1.128E+400 1.166E+00 0.211E+00 18.06
BI-212 1.91Y 1.03 1.617E+00 1.671E+00 0.786E+00 47.03
PB-212 1.91Y 1.03 1.454E+00 1.503E+00 0.095E+00 6.34
PB-214 1600.00Y 1.00 1.208E+00 1.208E+00 0.132E+00 10.96
TH-232 1.41E+10Y 1.00 1.321E+00 1.321E+00 0.280E+00 21.15
Total Activity 6.729E+00 6.870E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
AC-228 5.75Y 1.01 1.321E+00 1.336E+00 0.283E+00 21.15
Total Activity 1.321E+4+00 1.336E+00
Grand Total Activity 2.903E+01 2.921E+01
Flagg: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Interference Report

No interference correction performed

Combined Activity-MDA Report

---- Identified Nuclides

Nuclide

K-40

TL-208
BI-212
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232
TH-234

Activity

(pCi/g Dry)

|

O PN YRR

.515E+01
.166E+00
.671E+00
.503E+00
.712E-01
.208E+00
.480E+00
.336E+00
.411E+00
.321E+00
.842E-01

AN PN RO

Act error

.365E+00
.106E-01
.860E-01
.526E-02
.597E-01
.324E-01
.263E+00C
.826E-01
.801E-01
.795E-01
.501E-01

-~-- Non-Identified Nuclides ----

Key-Line

Nuclide

CO-60
C5-137
LA-138
PA-234M
U-235
U-238

Activity K.L.
(pCi/g Dry) Ided

.008E-03
.830E-02
.932E-04
L433E4+00
L 692E-01
.433E+00

BN UT R W

Act error

.931E-02
.361E-02
.592E-02
.301E+00
.017E-01
.301E+00

(pCi/g Dry)

SIN R NP oo U

(pCi/g Dry)

UG RE VO RN B0 ))

MDA

.901E-01
.934E-01
.171E-01
.974E-02
.827E-01
.236E-01
.063E+00
.405E-01
.568E-01
.379E-01
.594E-01

MDA

.667E-02
.346E-02
.768E-02
.617E+00
.921E-01
.617E+00

MDA error

OO OO OO0 T o

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MDA error

SO C O OO

.000E+00
.000E+00
.000E+0Q
.000E+00
.000E+00
.000E+00

L95403 271 of 332

Act /MDA

B
U1

P UWwWUND oD

.680
.030
.046
L7477
.012
7T
.332
.555
.090
.554
.296

Act /MDA

SO C O COo

.075
.249
.003
.582
.922
.582




A,11L55403-14
B,11L95403-14

C,K-40
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,TH-234
C,CO-60

C,CS-137
C,LA-138

C,PA-234M

C,U-235
Cc,0-238

, YES,
,YES,
, YES,
, YES,
, YES,
,YES,
, YES,
, YES,
,YES,
, YES,
, YES,
INO /
INO 1
/NO -,
, NO
, NO -,
, NO -,

i

BB N UIWORERRENREWOR R

,03/19/2022 05:

, NORMK

.515E+01,
.166E+00),
.671E+00,
.503E+00,
.712E-01,
.208E+00,
.480E+00,
.336E+00,
.411E+00,
.321E+00,
.842E-01,
.008E-03,
.830E-02,
.932E-04,
.433E+00),
.692E-01,
.433E+00),

BN TR WOAON S NN R RO INDE

14,02/13/2022 12:56,
,02/10/2022 09:58,11850121819

.365E+00,
.106E-01,
.860E-01,
.526E-02,
.597E-01,
.324E-01,
.263E+00),
.826E-01,
.801E-01,
.795E-01,
.501E-01,
.931E-02,
.361E-02,
.592E-02,
.301E+00,
.017E-01,
.301E+00,

NN JWOWJIOOINPRNRE RS 00U

.901E-01,
.934E-01,
.171E-01,
L974E-02,
.827E-01,
.236E-01,
.063E+00,
.405E-01,
.568E-01,
.379E-01,
.594E-01,
L667E-02,
.346E-02,
.768E-02,
L617E+00),
.921E-01,
.617E+00,

7

~ m~  ~ w o~ m o~ NN~

2

2

OO OO OoORrRrUITWUIN YONON

i

5.
.030
.046
L7477
.012
777
.332
.555
.090
.554
.296
.075
. 249
.003
.582
.922
.582

)]

4.170E+01,195403-14 SS A

680
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Analysgéyﬁxé\}w

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 18-MAR-2022 08:07:48.56
TBEO6 33-TPL10933A HpGe ***+**%* Aquisition Date/Time: 17-MAR-2022 14:52:13.44

LIMS No., Customer Name, Client ID: L95403-15 SS ANCHOR QEA

Sample ID 06L95403-15 Smple Date: 13-FEB-2022 12:56:00.
Sample Type SS Geometry 06525031921

Quantity 2.73000E+01 g Drvy BKGFILE 06BG030422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 17:15:25.24

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:15:14.02

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluation - Identified and Unidentified

Energy

Pk It Area Bkgnd FWHM Channel $SEff Cts/Sec %Err Fit
1 0 77.22 365 1158 0.85 154.90 2.68E+00 5.88E-03 15.7
2 0 92.95% 313 1500 1.71 186.30 4.44E+00 5.05E-03 25.5
30 185.64% 276 1672 0.93 371.33 6.13E+00 4.45E-03 32.1
4 4 238.73% 1535 878 1.10 477.32 5.23E+400 2.47E-02 4.6 1.02E+00
5 4 242.02 483 1056 1.77 483.90 5.18E+00 7.78E-03 13.2
6 0 295.50%* 501 1130 1.19 590.64 4.43E+00 8.07E-03 14.9
7 0 338.40 439 804 1.18 676.28 3.96E+00 7.06E-03 12.6
8 (O 352.12* 1078 761 1.22 703.67 3.83E+00 1.74E-02° 6.5
9 0 583.24%* 416 517 1.37 1164.99 2.48E+00 6.69E-03 12.9
10 0 609.40%* 742 604 1.23 1217.21 2.38E+00 1.20E-02 8.4
110 911.59% 334 332 1.78 1820.33 1.65E+00 5.38E-03 14.7
12 0 969.40%* 214 31le 1.69 1935.69 1.56E+00 3.45E-03 20.4
13 0 1120.55%* 112 290 1.39 2237.33 1.36E+00 1.80E-03 35.8
14 0 1461.16%* 935 58 1.67 2916.98 1.07E+00 1.50E-02 4.8
15 0 1765.00%* 133 96 1.90 3523.18 9.41E-01 2.14E-03 21.2
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn $Eff pCi/g Dry pCi/g Dry $Error
K-40 1460.81 935 10.67* 1.074E+00 1.300E+01 1.300E+01 9.61
BI-214 609.31 742 46.30 2.384E+00 1.072E+400 1.072E+00 16.87
1120.29 112 15.10*% 1.357E+00 8.709E-01 8.709E-01 71.67
1764 .49 133 15.80 9.412E-01 1.425E+400 1.425E+00 42.45
RA-226 186.21 276 3.28*% 6.127E+00 2.182E+00 2.192E+00 64.30
RA-228 93.35 313 3.50 4.441E+00 3.214E+00 3.248E+00 51.09
969.11 214 16.60* 1.555E+00 1.322E+CO0 1.337E+00 40.74
TH-234 63.29 ------ 3.80* 1.100E+00 ~--~-~- Line Not Found ------
92.60 313 5.41 4.441E+00 2.080E+00 2.080E+00 51.09
U-235 143.76 ------ 10.50% 6.538E+00 ------ Line Not Found --~----
163.35 -—----- 4.70 6.435E400 ~------ Line Not Found ------
185.71 276 54.00 6.127E+00 1.332E-01 1.332E-01 64 .30
205.31 ------ 4.70 5.795E+00 ------ Line Not Found =------
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Nuclide
Nuclide
TL-208
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

Type: NATURAL

Energy Area
583.17 416
238.63 1535
295.21 501
351.92 1078
911.21 334
Type: natural
Energy Area
835.50 ~-----
911.07 334
nxt = Keyline

%$Abn

30.
44 .
19.
37.
27.

25%*
60*
20

20%*
70%*

FAbn

1.
27.

75
70%*

Wb U N

[

SEEf

.478E+00
.234E+00
.431E+00
.829E+00
.648E+00

SEfE

.788E+00
.648E+00

Uncorrected Decay Corxr

pCi/g Dry
.836E-01
.048E+00
.393E-01
.207E+00Q
.167E+00

N Vol S )

pCi/g Dry
.125E-01
.082E+00
.393E-01
.207E+00
.167E+00

B0

Uncorrected Decay Corr

pCi/g Dry

1.167E+00

pCi/g Dry

Line Not Found

1.179E+00
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2-Sigma

$Brror
25.72
9.14
29.72
12.92
29.33

2-Sigma
sError




Summary of Nuclide Activity Page : 2

Sample ID 061.95403~-15 Acquisition date 17-MAR-2022 14:52:13
Total number of lines in spectrum 15
Number of unidentified lines 3

Number of lines tentatively identified by NID 12 80.00%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.300E+01 1.300E+01 0.125E+01 9.61
BI-214 1600.00Y 1.00 8.709E-01 8.709E-01 6.242E-01 71.67
RA-226 1600.00Y 1.00 2.192E+00 2.192E+00 1.410E+00 64 .30
RA-228 5.75Y 1.01 1.322E+00 1.337E+00 0.545E+00 40.74
TH-234 4.47E+09Y 1.00 2.080E+00 2.080E+00 1.063E+00 51.09 K
U-235 7.04E+08Y 1.00 1.332E-01 1.332E-01 0.856E-01 64.30 K
Total Activity 1.960E+01 1.961E+01
Nuclide Type NATURAL
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error Flags
TL-208 1.91Y 1.03 8.836E-01 9.125E-01 2.347E-01 25.72
PB-212 1.91Y 1.03 1.048E+00 1.082E+00 0.099E+00 9.14
PB-214 1600.00Y 1.00 1.207E+00 1.207E+00 0.156E+4+00 12.92
TH-232 1.41E+10Y 1.00 1.167E+00 1.167E+00 0.342E+00 29.33
Total Activity : 4.305E+00 4.368E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.167E+0Q0 1.179E+00 0.346E+00 29.33
Total Activity 1.167E+00 1.179E+00
Grand Total Activity 2.507E+01 2.516E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E'" = Manually edited "A" = Nuclide specific abn. limit

L95403 275 of 332



3

Flags

lags

lags

lags

Unidentified Energy Lines Page
Sample ID 06L95403-15 Acquisition date 17-MAR-2022 14:52:13
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff
0 77.22 365 1158 0.85 154.90 153 6 5.88E-03 31.5 2.68E+00
4 242.02 483 1056 1.77 483.90 472 17 7.78E-03 26.3 5.18E+00
0 338.40 439 804 1.18 676.28 672 9 7.06E-03 25.2 3.96E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 15
Number of unidentified lines 3
Number of lines tentatively identified by NID 12 80.00%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error F
K-40 1.28E+09Y 1.00 1.300E+01 1.300E+01 0.125E+01 9.61
BI-214 1600.00Y 1.00 1.085E+00 1.085E+00 0.167E+00 15.39
RA-226 1600.00Y 1.00 2.192E+00 2.192E+400 1.410E+00 64.30
RA-228 5.75Y 1.01 1.322E+00 1.337E+400 0.545E+00 40.74
Total Activity : 1.760E+01 1.761E+01
Nuclide Type NATURAL
wtd Mean Wtd Mean
B Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error S$Error F
TL-208 1.91Y 1.03 8.836E-01 9.125E-01 2.347E~-01 25.72
PB~-212 1.91Y 1.03 1.048E+00 1.082E+00 0.099E+00 9.14
PB-~214 1600.00Y 1.00 1.143E+00 1.143E+00 0.136E+00 11.91
TH-232 1.41E+10Y 1.00 1.167E+00 1.167E4+00 0.342E+00 29.33
Total Activity : 4.241E+00 4 .305E+00
Nuclide Type natural
wWtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $Error F
AC-228 5.75Y 1.01 1.167E+400 1.179E+0Q0 0.346E+00 29.33
Total Activity 1.167E+00 1.179E+00
Grand Total Activity 2.301E4+01 2.310E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
Interference Report

No interference correction performed

Combined Activity-MDA Report
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A,06L95403-15
B,06L95403-15
,YES,
,YES,
,YES,
,YES,
,YES,
, YES,
, YES,
,YES,
,YES,

C,K-40
C,TL-208
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,CO-60
C,C8-137
C,LA-138
C,BI-212

C,PA-234M

C,TH-234
C,U0-235
C,U-238

, NO
, NO
, NO
,NO
, NO
, NO
, NO
, NO

!
’
I

!
!
’
!

!

!

L N N e I

,03/18/2022 08
, NORMK

.300E+01,
.125E-01,
.082E+00,
.085E+00,
.143E+00,
.192E+00,
.179E+00,
.337E+00,
.167E+00,
.179E-02,
.635E-02,
.622E-03,
.119E-01,
L441E+00,
.282E+00,
L491E-02,
L441E+00,

UNDWUTOO PR WUTWERE RO

:07,02/13/2022 12:56,

2.73OE+01;L95403~15 SS A

,10/29/2021 09:14,06825031921

.249E+00,
.347E-01,
.896E-02,
.670E-01,
.361E-01,
.410E+00,
L459E-01,
L446E-01,
L423E-01,
.951E-02,
.737E-02,
.178E-02,
.205E-01,
.008E+00,
.628E+00,
.197E-01,
.008E+00,

WO ORERFEFWOWONUINERFU WNO

.662E-01,,
.057E-01, ,
.928E-02,,
.182E-01,,
.323E-01,
.229E+00),
.543E-01,
.559E-01,
.517E-01,
L972E-02,
.369E-02,
L026E-01,
.005E+00,
.736E+00),
.052E+00,
.533E-01,
.736E+00, ,

~ o~ o~~~ o~

~ o~ o~~~

19.
.437

4

et
O

i

OO O COOCOOENEFOND

510

.901
L0983
.641
. 783
.637
.404
.636
.912
.912
.016
.410
.852
.212
.042
.852
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 19-MAR-2022 05:14:35.81
TBEOLl 33-TP20784A HpGe *#*****% Aquisition Date/Time: 18-MAR-2022 11:13:54.25

LIMS No., Customer Name, Client ID: L95403-16 SS ANCHOR QEA

Sample ID : 01L95403-16 Smple Date: 13-FEB-2022 12:56:00.
Sample Type : 5SS Geometry : 01525121819

Quantity : 3.00000E+01 g Dry BKGFILE : 01BG030422MT

Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 18:00:08.67

End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 18:00:00.00

MDA Multiple : 4.6600 Library Used: NORMK

Peak Evaluatdon ~ Identified and Unidentified

i

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %$Err Fit
1 2 74 .79% . 642 1734 1.22 150.12 5.71E+00 9.91E-03 12.8 6.88E+00
2 2 77.04 1005 1336 0.%4 154.61 6.10E+00 1.55E-02 6.7
31 87.356%* 214 2424 0.93 175.21 7.65E+00 3.31E-03 44.0 3.72E+00
4 1 92.86%* 570 2067 1.64 186.22 8.30BE+00 8.80E-03 17.5 4.02E+00
5 1 185.81~* 601 1727 1.47 371.98 9.12E+00 9.27E-03 15.4 1.20E+00
6 1 209.36 321 1163 1.10 4192.06 8.51E+00 4.96E-03 19.2 1.87E+00
7 3 238.61%* 2690 897 1.13 477.51 7.80E+400 4.15E-02 2.9 1.67E+00
8 3 241.58 690 1172 1.52 483.45 7.73E+00 1.06E-02 10.1
9 1 270.36 390 923 1.69 540.96 7.11E+00 6.02E-03 14.9 1.25E+00
10 1 295.19%* 744 997 1.16 590.61 6.64E+00 1.15E-02 9.5 6.46E-01
i1 1 338.31 . 708 - 934 1.31 676.78 5.95E+4+00 1.09E-02 9.2 2.23E+00
12 1 351.91* 1300 1132 1.29 703.96 5.76E+00 2.01E-02 6.8 1.15E+00
13 1 462.96 261 716 1.85 925.93 4.55E+00 4.03E-03 22.8 1.35E+00
14 1 510.85* 307 921 2.79 1021.65 4.17E+00 4.74E-03 31.5 2.30E+00
15 1 583.06%* 804 456 1.67 1166.00 3.71E+00 1.24E-02 6.9 3.63E+00
le 1 609.16%* 878 440 1.55 1218.19 3.56E+00 1.36E-02 6.1 5.21E+00
17 1 661.68 102 387 1.31 1323.17 3.30E+00 1.58E-03 37.5 7.54E-01
18 1 727 .11 316 405 3.03 1453.97 3.02E+00 4.88E-03 15.0 3.02E+00
19 1 911.05%* 581 472 1.68 1821.71 2.42E+00 8.97E-03 9.9 3.23E+00
20 1 968.99+* 301 297 1.85 1937.55 2.28E+00 4.64E-03 13.7 2.22E+00
21 1 1120.42%* 130 284 1.99 2240.33 1.98E+400 2.00E-03 30.8 1.61E+00
22 1 1460.71% 1670 123 2.38 2920.80 1.54E+00 2.58E-02 3.2 2.57E+00
23 1 1764 .34%* 153 74 2.44 3528.06 1.32E+00 2.36E-03 17.7 2.37E+00
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area ¥Abn SEELf pCi/g Dry pCi/g Dry ¥Error
K-40 1460.81 1670 10.67*% 1.540E+00 1.413E+01 1.413E+01 6.39
CS-137 661.66 102 85.12*% 3.296E+00 5.072E-02 5.083E~02 74.99
BI-214 609.31 878 46.30 3.559E+00 7.411E-01 7.411E-01 12.28
1120.29 130 15.10* 1.977E+00 6.047E-01 6.047E-01 61.55
1764 .49 153 15.80 1.323E+00 1.015E+400 1.016E+00 35.33
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RA-226
RA-228

TH-234

U-235

Nuclide
Nuclide
TL-208
BI-212
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

"o i

186.21

93.35

969.11

63.29 -~
92.60
143.76 -~
163.35 -~

185.71

205.31 -~

Type:

NATURAL

Energy
583.17
727 .17
238.63
295.21
351.92
911.21

Type:

natural

Energy

835.50

911.07

= Keyline

Area
804
316

2690
744

1300
581

.28%
.50
.60%
.80%*
.41
.50%
.70
.00
.70

%Abn

30.
.56%*
.60%
19.
37.
27.

44

25%*

20
20%*
70%

$Abn

1.
27.

75
70%*

oW W WmWN W

N UTOY I W W

N

.117E+00
.297E4+00
.281E+00
.510E+00
.297E+00
.986E+00
.656E+00
.117E+00
.614E+00

SEff

.705E+00
.015E+00
.796E4+00
.640E4+00
.756E+00
.424E+00

SELf

.638E+4+00
.424E400

.687E-01

.794E+00 2.794E+00
.729E+00 2.759E+00
.105E+00 1.117E+00
---~- Line Not Found
.765E+00 1.765E+00

Line Not Found
Line Not Found
1.
Line Not Found

697E-01

Uncorrected Decay Cory
pCi/g Dry

9.
.928E+00
.076E+00
.117E-01
.442E-01
.204E+00

B oo e

968E-01

pCi/g Dry

1

= 0w

.030E+00
.993E+00
.112E400
L117E-01
.442E-01
.204E+00

Uncorrected Decay Corx
pCi/g Dry

1.

204E+00

pCi/g Dry

Line Not Found
1.

217E+00
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FError
13.73
29.96
5.90
19.02
13.51
19.75

2-Sigma
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19.75




Summary of Nuclide Activity
Sample ID 011L.95403-16

Total number of lines in spe
Number of unidentified lines

Number of lines tentatively identified by NID

Nuclide Type

ctrum

Acquisition date

2

Uncorrected Decay Corr
pCi/g Dry

.413E+01

5.083E-02

.047E-01
.794E+00
.117E+400
.765E+00
.697E-01

.063E+01

Uncorrected Decay Corr
pCi/g Dry

.030E+00
.993E+00
.112E+00
.442E-01
.204E4+00

.183E4+00

Uncorrected Decay Corr
pCi/g Dry

Nuclide Hlife Decay pCi/g Dry
K-40 1.28E+09Y 1.00 1.413E+01
C5-137 30.07Y 1.00 5.072E-02
BI-214 1600.00Y 1.00 6.047E-01
RA-226 1600.00Y 1.00 2.794E+00
RA-228 5.75Y 1.01 1.105E+400
TH-234 4.47E+09Y 1.00 1.765E+00
U-235 7.04E+08Y 1.00 1.697E-01
Total Activity : 2.062E+01

Nuclide Type NATURAL
Nuclide Hlife Decay pCi/g Dry
TL-208 1.91Y 1.03 9.968E-01
BI-212 1.91Y 1.03 1.928E+00
PB-212 1.91Y 1.03 1.076E+00
PBR-214 1600.00Y 1.00 8.442E-01
TH-232 1.41E+10Y 1.00 1.204E+00
Total Activity : 6.049E+00

Nuclide Type natural
Nuclide Hlife Decay pCi/g Dry
AC-228 5.75Y 1.01 1.204E+00
Total Activity 1.204E+00
Grand Total Activity 2.787E+01

nEH -
sl

Flags:

Manually edited

Keyline not found

1.

1.

2.

HMH
HAH

217E+00

217E+00

803E+01

il

3
9

14

Page

60.87%

Decay Corr 2-Sigma

2-Sigma Error $Error Flags
0.090E+01 6.39
3.811E-02 74 .99
3.722E-01 61.55
0.863E+00 30.87
0.306E+00 27.39
0.619E+00 35.07 K
0.524E-01 30.87 K

Decay Corr 2-Sigma

2-Sigma Error %Error Flags
0.141E+00 13.73
0.597E+00 29.96
0.066E+00 5.90
1.140E-01 13.51
0.238E4+00 19.75

Decay Corr 2-Sigma

2-Sigma Error %Error Flags
0.240E+00 19.75

Manually accepted
= Nuclide specific abn.

limit
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3

Flags

Unidentified Energy Lines Pége
Sample ID : 011L95403-16 Acguigition date 18-MAR~2022 11:13:54
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff
2 74.79 642 1734 1.22 150.12 144 14 9.91E-03 25.6 5.71E+00
2 77.04 1005 1336 0.94 154.61 144 14 1.55E-02 13.5 6.10E+00
1 87.35 214 2424 0.93 175.21 170 9 3.31E-03 88.0 7.65E+00
1 209.36 321 1163 1.10 419.06 415 8 4.96E-03 38.3 8.51E+00
3 241.58 690 1172 1.52 483.45 470 19 1.06E-02 20.2 7.73E+00
1 270.36 390 923 1.69 540.96 537 9 6.02E-03 29.8 7.11E+00
1 338.31 708 934 1.31 676.78 671 11 1.09E-02 18.4 5.95E+00
1 462.96 261 716 1.85 925.93 919 14 4.03E-03 45.6 4.55E+00
1 510.85 307 921 2.79 1021.65 1013 19 4.74E-03 62.9 4.17E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 23
Number of unidentified lines 9
Number of lines tentatively identified by NID 14 60.87%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.413E+01 1.413E+01 0.090E+01 6.39
CS-137 30.07Y 1.00 5.072E-02 5.083E-02 3.811E-02 74.99
BI-214 1600.00Y 1.00 7.495E-01 7.496E-01 0.859E-01 11.45
RA-226 1600.00Y 1.00 2.794E+4+00 2.794E+00 0.863E+00 30.87
RA-228 5.75Y 1.01 1.105E+00 1.117E+00 0.306E+00 27.39
Total Activity 1.883E+01 1.884E+01
Nuclide Type NATURAL
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%Error Flags
TL-208 1.91Y 1.03 9.968E-01 1.030E+00 0.141E+00 13.73
BI-212 1.91Y 1.03 1.928E+00 1.993E+00 0.597E+00 29.96
PB-212 1.91Y 1.03 1.076E+00 1.112E+00 0.066E+00 5.90
PB-214 1600.00Y 1.00 8.327E-01 8.327E-01 0.917E-01 11.01
TH-232 1.41E+10Y 1.00 1.204E+00 1.204E+00 0.238E+00 19.75
Total Activity 6.037E4+00 6.172E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.204E+00 1.217E+00 0.240E+00 19.75
Total Activity 1.204E+00 1.217E+00
Grand Total Activity 2.607E+01 2.623E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A'" = Nuclide specific abn. limit
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Interference Report

No interference correction performed

Combined Activity-MDA Report

---- Identified Nuclides ----

Nuclide

K-40

CsS-137
TL-208
BI-212
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232

Activity Act error
(pCi/g Dry)

1.413E+01 9.021E-01
5.083E-02 3.811E-02
1.030E+00 1.415E-01
1.993E+00 5.971E-01
1.112E+00 6.556E-02
7.496E-01 8.586E~-02
8.327E-01 9.171E-02
2.794E+00 8.625E~-01
1.217E+00 2.404E-01
1.117E+00 3.059E-01
1.204E+00 2.377E-01

---- Non-Identified Nuclides ----

Nuclide

CO-60
LA-138
PA-234M
TH-234
U-235
U-238

Key-Line
Activity K.L.
(pCi/g Dry) Ided

Act error

2.590E-02 3.103E-02
~-1.497E-02 4.241E-02
1.675E+00 3.619E+00
-1.911E-01 1.304E+00
~9.953E-02 1.562E-01
1.675E+00 3.619E+00

(pCi/g Dry)

=W k100 WU DD

(pCi/g Dry)

G N = U1 oy U

MDA

.186E-01
.702E-02
.276E-01
.521E-01
.110E-02
.184E-01
.104E-02
L439E-01
.597E-01
.208E-01
.580E-01

MDA

.304E-02
L723E-02
.544E+00
.899E+00
.190E-01
.544E+00

MDA error

SO0 OTOCOC OO Ooo

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MDA error

OO C O OO

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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w

=
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=

. 745
.081
.074
. 610
.197
.354
.276
756
. 620
.480
.618

Act /MDA

.488
L223
.302
.101
.454
.302




A,01L.95403-16
B,01L95403-16

C,K-40

C,CS8-137
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C, TH-232
C,CO-60
C,LA-138

C,PA-234M

C, TH-234
C,U-235
C,U-238

, YES,
, YES,
, YES,
, YES,
, YES,
,YES,
,YES,
,YES,
,YES,
, YES,
, YES,
NO ,
,NO
INO ’
/NO 4
,NO
/NO ’

,03/19/2022 05:

, NORMK

1

I N R NN SR [ S USRI, g

| I
oo P

L413E+01,
.083E-02,
.030E+00,
.993E+00,
.112E+00,
L496E-01,
.327E-01,
.794E+00,
.217E+00,
.117E+00,
.204E+00,
.590E-02,
L497E-02,
.675E+00,
L911E-01,
.953E-02,
.675E+00,

WHE R WRWNDWNWWDLO U WO

14,02/13/2022 12:56,
,11/17/2021 15:33,01825121819

.021E-01,
.811E-02,
.415E-01,
.971E-01,
.556E-02,
.586E-02,
.171E-02,
.625E-01,
.404E-01,
.059E-01,
.377E-01,
.103E-02,
.241E-02,
.619E+00),
.304E+00,
.562E-01,
.619E+00),

TN TR WE 10 WO UTERE & &

.186E-01,
.702E-02,
.276E-01,
.521E-01,
.110E-02,
.184E-01,
.104E-02,
.439E-01,
.597E-01,
.209E-01,
.580E-01,
.304E-02,
.723E-02,
.544E+00,
.899E+00,
.190E-01,
.544E+00,

!

7

I

~ o~~~

33

8

3.000E401,1.95403-16 SS A

.745
1.
.074
.610
L1987
.354
.276
.756
.620
.480
.618
.488
L 223
.302
.101
.454
.302

081
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 19-MAR-2022 05:19:13.81

TBEO8 31-TP20610B HpGe *****xx** Aquisition Date/Time:

Client ID: L95403-17 SS ANCHOR QEA

LIMS No.

Sample I
Sample T
Quantity

, Customer Name,

D
ype

Start Channel

End Chan
MDA Mult

nel
iple

081.95403-17

SS

4.41000E+01 g Dry
Energy Tol
Pk Srch Sens:

80

4090
4.6600

2.00000
9.00000
Library Used: NORMK

Peak Evaluation ~ Identified and Unidentified

Pk It

W oo -Joaurd R

},_,J
N
PHRERERPRPRPRRPRFB RSO U DD DS D

(13

Flag:

Ene

75.
77 .

87

90.

93

186.
209.
239.

242

295.
338.
352.

463

511.

583

609.
727.
911.
969.
1120.
1461.
1765.

S

rgy

26%
50%*
.73
30
17
47 *
84
22%
.16*
TT*
98*
43%
.55
40%*
.B63*
63%*
31
28%*
38%
48%*
21%*
13~*

Area

914
820
430
354
362
543
365
2770
624
754
670
1137
183
263
801
868
214
547
335
223
1489
144

Bkgnd

2487
1870
1485
2056
1419
2117
1335
1174
1424
951
1200
1211
622
1159
631
1052
441
256
270
310
185
73

FWHM

DN N R B WER R BB R RRBRPRRPP

.70
.29
.27
.43
.25
.61
.55
.44
.01
.51
.63
.62
.75
.15
.60
.74
.93
.48
11
.36
.13
.53

Channel

156.
161.
181.49
186.63
192.36
378.43
425.04
483.62
489 .48
596.39
682.55
709.37
930.91
1026.29
1170.27
1222.11
1456.63
1823.21
1938.98
2239.97
2918.48
3523.42

63
10

Smple Date:
Geometry
BKGFILE
Real Time
Live time

CVORPREFHFRUDNNDWWWSE®O 0SS ®W

SELf

L7T1E4+00
.92E+00
L72E400
.89E+00
.05E+00
.38E+00
.01E+0O0
.57E+00
.53E+00
.86E+00
.43E+00
.31E+00
.57E+00
.35E+00
.08E+00
.99E+00
.69E+00
.37E+00
.29E+00
.13E+00
.98E-01
.71E-01

NN WU oW R RN R R R0 U100 U UT O

18-MAR-2022 11:18:21.75

13-FERB-2022 12:56:00.
08550121919

08BG030422MT

0 18:00:31.65
0 18:00:00.00

5]

Ctg/Sec %Er

.41E-02
L27E-02
.64E-03
.46E-03
.58E-03
.37E-03
.63E-03

12.
11.
14.
23.
21.
19.
18.

.28E-02 3.

.62E-03

16.

.16E-02 9.

.03E-02

11.

.75E-02 7.

.83E-03
.06E~-03

26.
40.

.24E-02 8.

.34E-02
.30E-03

10.
20.

.45E-03 8.

.18E-03
.44E-03

12.
20.

.30E-02 3.

.23E-03

" = Peak area was modified by background subtraction

Nuclide Line Activity Report

Nuclide

Nuclide
K-40
BRI-214

RA-226
RA-228

Type

1

1
1

Energy

460.
609.
120.
764
186

93

81
31
29

.49
.21
.35

Area
1489
868
223
144
543
362

TA
10.
46.
15.
15.

bn
67%*
30
10*
80

.28%
.50

UTUl 9B -

SELff

.978E-01
.993E+00
.134E4+00
.706E-01
.376E+00
.054E+00

19.

Uncorrected Decay Corr
pCi/g Dry

I

.470E+01
.898E-01
.231E4+00
.121E+4+00
.910E+00
.934E+00

pCi/g Dry

BN R e

.470E+01
.898E-01
.231E4+00
.121E+400
.910E+00
.955E+00

r

WWOWONOJONWJWOWANNDNODHSOOWO O

O WO

HUORFR®FHENMEPERERDDNN
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Fit
.17E+00

.52E+00

.88E+00
.23E-01
.76E-01

.27E+00
.59E+00
.12E+00
.27E+00
.39E+00
L63E+00
.01E+00C
.66E+00
.86E+00
.23E+00
.50E-01
L21E-01
LA3E+00

2-Sigma
$Error
7.76
20.09
471 .22
38.60
38.72
43 .66




969.11 335
Nuclide Type: NATURAL
Nuclide Energy Area
TL-208 583.17 801
BI-212 727 .17 214
PB-212 238.63 2770
PB-214 295.21 754

351.92 1137
TH-232 911.21 547
Nuclide Type: natural
Nuclide Energy Area
AC-228 835.50 ------

911.07 547
Flag: "*" = Keyline

1l6.

60*

$Abn

30.
.56%*
.60%*
19.
37.
27.

44

25%

20
20%
70%*

$Abn

1.
27.

75
70%*

W W PN

.294E+00

SBELf

.076E+00
.690E+00
.572E+00
.857E+00
.309E+00
.370E+00

SEff

.485E+00
.370E+00

1.477E+00 1.493E+00

Uncorrected Decay Coryx
pCi/g Dry  pCi/g Dry
1.205E+00 1.246E+00
1.585E+00 1.638E+00
1.285E+00 1.328E+00
9.632E-01 9.633E-01
8.735E-01 8.735E-01
1.364E+400 1.364E+00

Uncorrected Decay Corr

pCi/g Dry  pCi/g Dry
—————— Line Not Found
1.364E+00 1.379E+00
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24 .32

2-Sigma
TError
16.41
41 .43
6.41
18.45
15.82
17.61

2-Sigma
FError




Summary of Nuclide Activity ' Page : 2

Sample ID 08L95403-17 Acquisition date 18-MAR-2022 11:18:21
Total number of lines in spectrum 22
Number of unidentified lines 9
Number of lines tentatively identified by NID 13 59.09%
Nuclide Type
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.470E+01 1.470E+01 0.114E+01 7.76
BI-214 1600.00Y 1.00 1.231E+00 1.231E+00 0.507E+00 41.22
RA-226 1600.00Y 1.00 2.9210E+00 2.910E+00 1.127E+00 38.72
RA-228 5.75Y 1.01 1.477E+00 1.493E+00 0.363E+00 24 .32
Total Activity 2.031E+01 2.033E+01
Nuclide Type NATURAL
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
TL-208 1.91Y 1.03 1.205E+4+00 1.246E+00 0.204E+00 16.41
BI-212 1.91Y 1.03 1.585E+00 1.638E+00 0.679E+00 41.43
PB-212 1.91y 1.03 1.285E+400 1.328E+00 0.085E+00 6.41
PB-214 1600.00Y 1.00 8.735E-01 8.735E-01 1.382E-01 15.82
TH-232 1.41E+10Y 1.00 1.364E+00 1.364E+00 0.240E+00 17.61
Total Activity 6.312E+00 6.449E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.364E+00 1.378E+00 0.243E+00 17.61
Total Activity 1.364E+00 1.378E+00
Grand Total Activity 2.799E+01 2.816E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

3

Flags

‘Page
Sample ID 08L95403-17 Acquisition date 18-MAR-2022 11:18:21
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff
4 75.26 914 2487 1.70 156.63 149 17 1.41E-02 24.2 3.71E+00
4 77.50 820 1870 1.29 161.10 149 17 1.27E-02 23.2 3.92E+00
2 87.73 430 1485 1.27 181.49 179 20 6.64E-03 29.1 4.72E+00
2 90.30 354 2056 1.43 186.63 179 20 5.46E-03 47.5 4.89E+00
1 209.84 365 1335 1.55 425.04 421 9 5.63E-03 37.6 5.01E+00
5 242.16 624 1424 2.01 489.48 476 19 9.62E-03 32.3 4.53E+00
1 338.98 670 1200 1.63 682.55 676 12 1.03E-02 23.2 3.43E+00
1 463 .55 183 622 1.75 930.91 926 10 2.83E-03 53.4 2.57E+00
1 511.40 263 1159 3.15 1026.29 1018 22 4.06E-03 80.7 2.35E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 22
Number of unidentified lines 9
Number of lines tentatively identified by NID 13 59.09%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.470E+01 1.470E+01 0.114E+01 7.76
BI-214 1600.00Y 1.00 9.530E-01 9.530E-01 1.571E-01 16.49
RA-226 1600.00Y 1.00 2.910E+00 2.910E+00 1.127E+00 38.72
RA-228 5.75Y 1.01 1.547E+00 1.564E+4+00 0.334E+00 21.37
Total Activity : 2.011E+01 2.012E+01
Nuclide Type : NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corxr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 1.205E+00 1.246E+00 0.204E+00 16.41
BI-212 1.91Y 1.03 1.585E+00 1.638E+00 0.679E+00 41 .43
PB-212 1.91Y 1.03 1.285E+00 1.328E+00 0.085E+00 6.41
PB-214 1600.00Y 1.00 9.073E-01 9.074E-01 1.091E-01 12.02
TH-232 1.41E+10Y 1.00 1.364E+00 1.364E+00 0.240E+0Q0 17.61
Total Activity : 6.346E+00 6.483E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
AC-228 5.75Y 1.01 1.364E+00 1.379E4+00 0.243E+00 17.61
Total Activity 1.364E+00 1.379E+00
Grand Total Activity 2.782E+01 2.798E4+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E'" = Manually edited "A" = Nuclide specific abn. limit
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Interference Report

No interference correction performed

Combined Activity-MDA Report

---- Identified Nuclides

Nuclide

K-40

TL-208
BI-212
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232

-~-- Non-Identified Nuclides

Nuclide

CO-60
CS-137
LA-138
PA-234M
TH-234
U-235
U-238

(pCi/g Dry)

WHERPR WO

Activity

S N I

.470E+01
.246E4+00
.638E4+00
.328E4+00
.530E-01
.074E-01
.910E+4+00
.379E+4+00
.564E4+00
.364E+00

Key-Line

Activity K.L.
(pCi/g Dry) Ided

.719E-02
.139E-02
.650E~-02
.558E+00
.751E+400
.195E-01
.558E+00

NWNhRERPRPRPOONDRE

WP Wbk Www

Act error

.140E400
.045E-01
.786E-01
.515E-02
.571E-01
.091E-01
.127E400
.429E-01
.341E-01
.402E-01

Act errorxr

.567E-02
.749E-02
.947E-02
.697E+00
.207E+00
.628E-01
.697E4+00

(pCi/g Dry)

2O W0 W0 W T ST

(pCi/g Dry)

AN EOIOO

MDA

.844E-01
.597E-01
.183E-01
.475E-02
.643E-01
.955E-02
.135E-01
.870E-01
.057E-01
.850E-01

MDA

.152E-02
.514E-02
.987E-02
.234E+00
.978E+00
.761E-01
.234E+00

MDA error

O OO OO OOTCO

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MDA error

[oNeoBoNoReRGRG]

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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Act /MDA

98]

N W I WO NINTO

. 336
.800
.280
767
.616
.115
.186
.375
. 855
.374

Act /MDA

loNoNoReRGRGRO]

L4472
. 942
.207
.571
.885
.433
.571




A,08L95403-17
B,08L.95403-17
, YES,
, YES,
,YES,
,YES,
,YES,
, YES,
, YES,
, YES,
,YES,
, YES,

C,K-40
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,CO-60

C,CS-137
C,LA-138

C,PA-234M

C,TH-234
C,U-235
C,U-238

, NO
, NO
, NO
, NO
,NO
, NO
, NO

’

1

WHRWHOAOANKF R BDWWO R B R

,03/19/2022 05:

, NORMK

.470E+01,
.246E+00,
.638E+00,
.328E+00,
.530E-01,
.074E-01,
.910E+00,
.379E+00,
.564E+00,
.364E+00,
.719E-02,
.139E-02,
L650E-02,
.558E+00,
.751E+00,
.195E-01,
.558E+00,

WERPRPWEWWUNDNWNDNRFRERROONDRE

19,02/13/2022 12:56,
,11/17/2021 15:23,08850121919

.140E+00,
.045E-01,
.786E-01,
.515E-02,
.571E-01,
.091E-01,
.127E+00,
.429E-01,
.341E-01,
.402E-01,
.567E-02,
.749E-02,
.947E-02,
.697E+00,
.207E+00,
.628E-01,
.697E+00,

ANPEFEOAJO0O0R NP WO W-JJ b

.844E-01, ,
.597E-01, ,
.183E-01,,
.475E-02,,
.643E-01,,
.955E-02, ,
.135E-01, ,
.870E-01, ,
.057E-01, ,
.850E-01, ,
.152E-02,,
.514E-02, ,
.987E-02,,
.234E+00, ,
.978E+00, ,
.761E-01, ,
.234E+00, ,

4.410E+01,L95403-17 SS A

30.
7.
.280
L7677
.616
.115
.186
.375
. 855
.374
.442
.942
.207
.571
. 885
.433
.571

=

OO OO OO0OO0OONWJIWwih

i

N

336
800
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Analyst:

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 18-MAR-2022 08:08:11.83
TBE13 31-TP10727B HpGe #*****+* Aquisition Date/Time: 17-MAR-2022 14:52:14.24

LIMS No., Customer Name, Client ID: L95403-18 SS ANCHOR QEA

Sample ID 13L95403-18 Smple Date: 13-FEB-2022 12:56:00,.
Sample Type SS Geometry 13525030421

Quantity 2.36000E+01 g Dry BKGFILE 13BG030422MT

Start Channel 80 Energy Tol 2.00000 Real Time 0 17:15:47.79

End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:15:33.44

MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluation - Identified and Unidentfied

#

Pk It Energy Area Bkgnd FWHM Channel SEff Cts/Sec %Err Fit
11 74,.93% 160 1516 0.70 149.77 3.49E+00 2.58FE-03 43.3 1.95E+01
2 1 77.16%* 338 927 0.69 154.21 3.83E+00 5.43E-03 15.7 4,61E+01
3 8 84 .63%* 182 1231 1.28 169.11 4.93E+00 2.93E-03 37.9 1.48E+00
4 8 87.18%* 348 1017 1.10 174.20 ©5.27E+00 5.60E-03 17.8
5 1 92.78% 366 1123 1.13 185.37 5.96E+00 5.90E-03 18.3 5.19E+00
6 1 185.74% 327 1279 1.06 370.86 7.62E+00 5.26E-03 22.6 1.78E+00
7 1 208.79 316 932 1.36 416.86 7.12E+00 5.09E-03 17.4 5.76E+00
8 5 238 .47* 1991 650 0.94 476.10 6.49E+00 3.20E-02 3.5 5.76E+00
9 5 241.36 659 857 1.53 481.87 6.43E+00 1.06E-02 10.0
10 1 295.01* 684 987 1.20 588.94 5.49E+00 1.10E-02 10.6 1.05E+00
i1 1 338.13* 428 669 1.05 675.01 4.91E+00 6.90E-03 13.1 1.15E+00
12 1 351.70% 997 809 1.12 702.09 4.75E+00 1.60E-02 7.2 1.59E+00
13 1 463.01 157 477 1.46 924.32 3.75E+00 2.53E-03 27.3 3.58E+00
14 1 510.70% 436 856 2.38 1019.53 3.44E+00C 7.01E-03 19.3 1.16E+00
15 1 582 .90%* 516 469 1.30 1163.72 3.06E+00 8.31E-03 10.2 6.49E-01
16 1 608.97%* 784 463 1.26 1215.79 2.94E+00 1.26E-02 7.3 2.00E+00
17 1 661.33 186 254 1.96 1320.36 2.72E+00 2.99E-03 17.9 2.32E+00
18 1 726.93% 122 392 1.53 1451.39 2.49E+00 1.96E-03 36.3 9.36E-01
19 1 910.82% 436 189 2.03 1818.80 2.00E+00 7.02E-03 9.4 3.59E+00
20 1 968.83% 218 183 1.76 1934.73 1.88E+00 3.51E-03 14.6 2.49E+00
21 1 1120.24% 148 234 2.21 2237.39 1.62E+00 2.38E-03 27.4 8.74E-01
22 1 1460.38%* 1182 77 2.15 2917.62 1.25E+00 1.90E-02 3.9 2.22E+00
23 1 1764.09%* 102 84 2,15 3525.35 1.05E+00 1.65E-03 27.0 8.73E-01
Flag: "#" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corx 2-Sigma
Nuclide Energy Area $Abn $SEff pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1182 10.67* 1.246E+00 1.639E+01 1.639E+01 7.86
CS-137 661.66 186 85.12* 2.723E+00 1.477E-01 1.480E-01 35.79
BI-214 609.31 784 46 .30 2.937E+00 1.062E+4+00 1.062E+00 14.69
1120.29 148 15.10*% 1.623E+00 1.114E+00 1.114E+00 54.78
1764 .49 102 15.80 1.054E+00 1.134E+00 1.134E400 54 .01
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RA-226
RA-228

TH-234

U-235

Nuclide
Nuclide
TL-208
BI-212
PB-212
PR-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

nok N

186.21 327

93.35 366
969.11 218

63.29 ------

92.60 366
143.76  ------
163.35 ------
185.71 327
205.31  ------

Type: NATURAL
Energy Area
583.17 516
727.17 122
238.63 1991
295.21 684
351.92 997
911.21 436
Type: natural
Energy Area
835.50 ------
911.07 436
= Keyline

.28%
.50
.60%
.80%*
.41
.50%
.70
.00
.70

$Abn

30.
.56%
.60%

44

19.
37.
27.

25%*

20
20%*
70%*

$Abn

1.
27.

75
70 %

~J ~J 0 UK U3

NPTy NN W

[\

.616E+00
.959E+00
.881E+00
.737E+00
.959E+00
.228E+00
.037E+00
.616E+00
.191E+00

SEff

.056E+00
.492E+00
.490E+00
.495E+00
.746E+00
.001E+00Q

SELE

.179E+00
.001E+00

.466E-01

413E+00

L413E+00 2.
.238E+00 3.273E+00
.287E+00 1.301E+00
---- Line Not Found
.095E+00 2.095E+00

Line Not Found
Line Not Found
1.
Line Not Found

466E-01

Uncorrected Decay Corr
pCi/g Dry

1.
.194E+00
.268E+00
.195E+00
.041E+00
.451E+00

e

030E+00

pCi/g Dry

1.
.233E+00
.310E+00
.195E+00
.041E+00
.451E+00

R e e

063E+00

Uncorrected Decay Corr
pCi/g Dry

1.

451E+00

pCi/g Dry

Line Not Found
1.

466E+00
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2-Sigma
$Error
20.35
72.64

21.13
14.32
18.81

2-Sigma
$Error




Summary of Nuclide Activity Page : 2

Sample ID 13L.95403-18 Acguisition date 17-MAR-2022 14:52:14
Total number of lines in spectrum 23
Number of unidentified lines 9

Number of lines tentatively identified by NID 14 60.87%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-3igma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.639E+4+01 1.639E+01 0.129E+01 7.86
CsS-137 30.07Y 1.00 1.477E-01 1.480E-01 0.530E-01 35.79
BI-214 1600.00Y 1.00 1.114E+00 1.114E+00 0.610E+00 54.78
RA-226 1600.00Y 1.00 2.413E+400 2.413E+00 1.089E+00 45.13
RA-228 5.75Y 1.01 1.287E+00 1.301E+00 0.381E+00 29.28
TH-234 4.47E+09Y 1.00 2.095E+4+00 2.095E400 0.766E+00 36.56 K
U-235 7.04E+08Y 1.00 1.466E-01 1.466E-01 0.662E-01 45.13 K
Total Activity 2.360E+01 2.361E+01
Nuclide Type NATURAL
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.03 1.030E400 1.063E+00 0.216E+00 20.35
BI-212 1.91Y 1.03 1.194E+400 1.233E+00 0.896E+00 72.64
PB-212 1.91Y 1.03 1.268E+00 1.310E+00 0.091E+00 6.97
PB-214 1600.00Y 1.00 1.041E+00 1.041E+00 0.149E+00 14.32
TH-232 1.41E+10Y 1.00 1.451E+00 1.451E+00 0.273E+00 18.81
Total Activity : 5.983E+00 6.097E+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.451E+400 1.466E+00 0.276E+00 18.81
Total Activity 1.451E+00 1.466E+00
Grand Total Activity 3.103E+01 3.117E+C1
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

L95403 292 of 332



Page

3

Flags

Unidentified Energy Lines
Sample ID 13L.95403-18 Acquisition date 17-MAR-2022 14:52:14
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err $SEff
1 74.93 160 1516 0.70 149.77 147 6 2.58E-03 86.6 3.49E+00
1 77.16 338 927 0.69 154.21 153 4 5.43E-03 31.5 3.83E+00
8 84.63 182 1231 1.28 169.11 165 13 2.93E-03 75.9 4.93E+00
8 87.18 348 1017 1.10 174.20 165 13 5.60E-03 35.6 5.27E+00
1 208.79 316 932 1.36 416.86 413 8 5.09E-03 34.9 7.12E+00
5 241.36 659 857 1.53 481.87 472 14 1.06E-02 19.9 6.43E+00
1 338.13 428 669 1.05 675.01 671 9 6.90E-03 26.2 4.91E+Q0
1 463.01 157 477 1.46 924.32 920 10 2.53E-03 54.6 3.75E+00
1 510.70 436 856 2.38 1019.53 1013 16 7.01E-03 38.5 3.44E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 23
Number of unidentified lines 9
Number of lines tentatively identified by NID 14 60.87%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.639E+01 1.639E+01 0.129E+01 7.86
Cs8S-137 30.07Y 1.00 1.477E-01 1.480E-01 0.530E-01 35.79
BI-214 1600.00Y 1.00 1.069E+00 1.069E+00 0.147E+00 13.73
RA-226 1600.00Y 1.00 2.413E+400 2.413E+00 1.0838E+00 45.13
RA-228 5.75Y 1.01 1.287E+4+00 1.301E+00 0.381E+00 29.28
Total Activity 2.131E+4+01 2.132E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %$Error Flags
TL-208 1.91Y 1.03 1.030E+00 1.063E+00 0.216E+00 20.35
BI-212 1.91Y 1.03 1.194E+00 1.233E+00 0.896E+00 72.64
PB-212 1.91Y 1.03 1.268E+00 1.310E+00 0.091E+00 6.97
PB~-214 1600.00Y 1.00 1.081E+00 1.081E+00 0.128E+00 11.88
TH-232 1.41E+10Y 1.00 1.451E+400 1.451E+00 0.273E+00 18.81
Total Activity 6.023E+00 6.137E+00
Nuclide Type natural
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.451E+00 1.466E+00 0.276E+00 18.81
Total Activity 1.451E+00 1.466E+00
Grand Total Activity 2.878E+01 2.893E+01
Flagg: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Interference Report

No interference correction performed

Combined Activity-MDA Report

-=--- TIdentified Nuclides

Nuclide

K-40

CsS-137
TL-208
BI-212
PB-212
BI-214
PB-214
RA-226
AC-228
RA-228
TH-232

-~--- Non-Identified Nuclides

Nuclide

CO-60
LA-138
PA-234M
TH-234
U-235
U-238

Activity

(pCi/g Dry)

S e

.639E401
.480E-01
.063E+00
.233E4+00
.310E+00
.069E+00
.081E+00
.413E+400
.466E+00
.301E+00
.451E+00

Key-Line

Activity K.L.
(pCi/g Dry)Ided

N O DN 0 ~J

.143E-03
.849E-03
.807E4+00
.827E-01
.240E-02
.807E+00

NWNRERHEFHFYOND U

BN T

Act error

.289E+00
.297E-02
.164E-01
.959E-01
.121E-02
.468E-01
.284E-01
.089E+00C
.758E-01
.809E-01
.728E-01

Act error

L221E-02
.964E-02
.029E+00
.341E+00
.709E-01
.029E+00

(pCi/g Dry)

RS DDORPSJIFR 00N

(pCi/g Dry)

AN WO

MDA

.188E-01
.012E-02
.671E-01
.092E-01
.900E-02
.646E-01
.014E-01
.201E-01
.018E-01
.371E-01
.997E-01

MDA

.988E-02
.794E-02
.886E+00
.468E4+00
.707E-01
.886E+00

MDA error

SO OO OCOCOOCOOOo

.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MDA erroxr

SO OO oo

.000E+00
.000E+0O
.000E+00
.000E+0Q
.000E+00
.000E+00
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Act /MDA

=P )
N oYV OV N O

NN IO

.492
.462
.361
. 739
. 576
.302
.659
. 623
.266
.975
L 265

Act /MDA

.102
.090
.408
.197
157
.408




A,131.95403-18
B,131.95403-18

C,K-40
C,CS-137
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
¢, CO-60
C,LA-138
C,PA-234M
C,TH-234
C,U-235
C,U-228

,YES,
, YES,
,YES,
,YES,
,YES,
,YES,
, YES,
,YES,
,YES,
, YES,
,YES,
I]"\.]O !
INO '
INO I
,NO
,NO ,
, NO

NGB ONOTR R ENR R R R

,03/18/2022 08:

, NORMK

.639E+01,
L480E-01,
.063E+00,
.233E+00),
.310E+00,
.069E+00,
.081E+00,
L413E+00),
L466E+00),
.301E+00,
.451E+00),
.143E-03,
.849E-03,
.807E+00,
.827E-01,
.240E-02,
.807E+00,

RN TN WN RO 00N U

08,02/13/2022 12:56,
,03/22/2021 07:43,13825030421

.289E+00,
.297E-02,
.164E-01,
.959E-01,
L121E-02,
L468E-01,
.284E-01,
.089E+00,
.758E-01,
.809E-01,
.728E-01,
.221E-02,
L964E-02,
.029E+00,
.341E+00,
.709E-01,
.029E+00,

ANWOHROUONNRE N OURDJITIFE OO

.188E-01,
.012E-02,
.671E-01,
.092E-01,
.900E-02,
.646E-01,
.014E-01,
.201E-01,
.018E-01,
.371E-01,
.997E-01,
.988E-02,
.794E-02,
.886E+00,
.468E+00,
.707E-01,
.886E+00,

!

!

i

7

~ o~~~ o~

7

!

I

/

!

!

’

’

26.
2.

6

16
2
10

2.360E+01,L95403-18 SS A

492
462

.361
1.

739

.576
.302
.659
. 623
. 266
.975
.265
.l102
.090
.408
. 197
.157
.408
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 22-MAR-2022 07:26:21.60
TBE08 31-TP20610B HpGe ****xxx** Aquisition Date/Time: 21-MAR-2022 13:49:14.08

LLIMS No., Customer
Sample ID 08
Sample Type SS
Quantity 4,
Start Channel 80
End Channel 40
MDA Multiple 4.

Peak Evaluation -

Name,
1,95403-19

91000E+01 g Drvy

Energy Tol 2.00000
90 Pk Srch Sens: 9.00000
6600 Library Used: NORMK

Identified and Unidentified

Smple Date:
Geometry
BKGFILE
Real Time
Live time

Client ID: L95403-19 SS ANCHOR QEA

13-FEB-2022 12:56:00.
08550121919
08BG030422MT

0 17:36:58.83

0 17:36:27.25

— e
Pk It Energy Area Bkgnd FWHM Channel SELL Ctg/Sec %$Err Fit
1 3 73.36 461 1741 1.54 152.83 3.53E+00 7.27E-03 15.8 1.51E+00
2 3 75.58% 975 1974 1.26 157.26 3.74E+00 1.54E-02 9.7
3 3 77.72 1319 1709 1.19 161.54 3.94E+00 2.08E-02 6.1
4 6 85.22% 443 1860 1.89 176.49 4.55E+00 6.99E-03 19.9 2.78E+00
5 6 88.00 599 1411 1.22 182.04 4.74E+00 9.45E-03 11.4
6 6 90.59 452 1764 1.44 187.21 4.91E+00 7.13E-03 17.8
76 93 .43% 600 1720 1.49 192.87 5.07E+00 9.46E-03 15.0 :
g8 1 186.78%* 529 1955 1.47 379.05 5.,37E+00 8.35E-03 18.2 1.18E+00
9 1 210.01 290 1681 1.37 425.37 5.01E+00 4.57E-03 27.0 1.89E+00
10 1 239.46% 2563 1800 1.22 484.10 4.57E+00 4.04E-02 3.8 1.94E+00
11 1 242 .58* 454 1088 1.44 490.332 4.52E+00 7.17E-03 14.7 3.79E-01
12 1 296 .03% 1003 1321 1.43 596.90 3.85E+00 1.58E-02 8.5 4.96E-01
13 1 339.16%* 649 918 1.44 682.90 3.42E+00 1.02E-02 10.3 6.11E-01
14 1 352.71% 1557 962 1.47 709.93 3.31E+00 2.46E-02 5.2 1.00E+00
15 1 511.54%* 453 1006 2.87 1026.58 2.35E+00 7.15E-03 21.4 2.09E+00
16 1 583.89% 816 631 1.57 1170.79 2.08E+00 1.29E-02 7.8 3.07E-01
17 1 609.95% 1167 612 1.67 1222.74 1.99E+00 1.84E-02 5.8 8.70E-01
18 1 662.38 146 531 1.43 1327.23 1.84E+00 2.30E-03 32.6 8.81E-01
19 1 727.77 235 317 1.66 1457.56 1.69E+00 3.71E-03 15.2 4.92E+00
20 1 768.74 242 375 2.83 1539.21 1.60E+4+00 3.83E-03 17.7 1.55E+00
21 1 911.81%* 549 356 1.76 1824.28 1.37E+00 8.66E-03 9.2 6.68E-01
22 1 969.90%* 391 304 2.20 1940.00 1.29E+400 6.17E-03 11.9 3.48E+00
23 1 1120.87* 242 247 2.34 2240.73 1.13E4+00 3.83E-03 16.1 5.38E-01
24 1 1461.59% 16589 122 2.19 2919.24 8.98E-01 2.62E-02 3.3 1.21E+00
25 1 1765.70%* 234 79  2.27 3524.56 7.70E-01 3.70E-03 12.8 9.21E-01
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area %$Abn $EEfE pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1659 10.67* 8.976E-01 1.505E+01 1.505E+01 6.69
CS-137 661.66 146 85.12*% 1.844E+00 8.068E-02 8.087E-02 65.27
BI-214 609.31 1167 46.30 1.992E+00 1.099E+00 1.099E+00 11.52
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RA-226
RA-228

Nuclide
Nuclide
TL-208
BI-212
PB-212
PB-214

TH-232
Nuclide
Nuclide

AC-228

Flag:

okt

1120.29
1764.49
186.21

93.35

969.11

Type:

NATURAL

Energy
583.17
727 .17
238.63
295.21
351.92
911.21

Type:

natural

Energy

835.50

911.07

= Keyline

242
234
529
600
391

Area
816
235

2563

1003

1557
549

15.
15.
.28%*
.50

16.

10~*
80

60%*

$Abn

30.
.56*
.60%*
.20

44
19

37.
27.

25%*

20%*
70%*

$Abn

1.
27.

75
70%*

[l AN 2NN I

oW BN

.133E+00
.704E-01
.371E+00
.068E+00
.293E+00

SELE

.076E+00
.689E+00
.569E+00
.854E+00
.307E+00
.369E+00

SEfE

.485E4+00
.369E+00

N R

.230E+00
.672E+00
.610E+00
.937E+00
.582E+00

I I S S

.231E+00
.673E+00
.610E+00
.973E+00
.6C01E+00

Uncorrected Decay Corxy
pCi/g Dry

P N

.129E+00
.598E+00
.092E+00
.178E+00
.099E+00
.257E+00

pCi/g Dry

1.
.657E+00
.132E+00
.178E+00
.099E+00
.257E+00

e

170E+00

Uncorrected Decay Corr
pCi/g Dry

1.

257E+00

pCi/g Dry

Line Not Found
1.

272E+00
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32.18

25.64
36.32
30.05
23.86

2-Sigma

$Error
15.70
30.36
7.65
16.99
10.42
18.44

2-Sigma
TError




Summary of Nuclide Activity

Sample ID

08L95403-19

Total number of lines in spectrum
Number of unidentified lines

Number

Nuclide

Nuclide
K-40
CS-137
RI-214
RA-226
RA-228

Nuclide

Nuclide
TL-208
BI-212
PB-212
PR-214
TH-232

Nuclide

Nuclide
AC-228

of lines tentatively identified by NID

Type
Hlife Decay
1.28E+09Y 1.00
30.07Y 1.00
1600.00Y 1.00
1600.00Y 1.00
5.75Y 1.01

Total Activity

Type NATURAL
Hlife Decay
1.91Y 1.04
1.91Y 1.04
1.91Y 1.04

1600.00Y 1.00

1.41E+10Y 1.00

Total Activity

Type natural
Hlife Decay
5.75Y 1.01

Total Activity

Grand Total Activity

Flags:

RN =
HEH =

Acquisition date

25
11
14

Uncorrected Decay Corr

pCi/g Dry
1.505E+01
8.068E-02
1.230E+00
2.610E+00
1.582E+00

2.055E401

pCi/g Dry
1.505E+01
.087E-02
.231E+00
.610E+00
.601E+00

2.057E+4+01

Uncorrected Decay Corr

pCi/g Dry
1.129E+00
1.598E+00
1.092E+00
1.099E+00
1.257E+00

6.176E+00

pCi/g Dry
1.170E+00
1.657E+00
1.132E+00
1.099E+00
1.257E+00

6.316E+00

Uncorrected Decay Corr

pCi/g Dry
1.257E+00

1.257E+00

2.798E4+01

Keyline not found
Manually edited

HMH
HAH -

pCi/g Dry
1.272E+00

1.272E+00

2.8leE+01

1

Decay Corr
2-Sigma Error
0.
5.278E-02
0.
0
0

Decay Corr
2-Sigma Error

0.
.503E+00
.087E+00C
.115E+4+00
L.232E4+00

0
0
0
0

Decay Corr
2-Sigma Error
0.

56.00%

101E+01

396E+00

.948E+00
.382E+00

184E+00

235E+00

Manually accepted
Nuclide specific abn.

Page

2~Sigma

65
32
36
23

69

2-Sigma

7

18

$Error Flag
15.
30.
.65
10.
.44

70
36

42

2-Sigma

18

limit
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$Error Flags
6.
L2
.18
.32
.86

S

$Error Flags
.44

2

21-MAR-2022 13:49:14




Page 3

Unidentified Energy Lines
Sample ID 08L95403-19 Acquisition date 21-MAR-2022 13:49:14
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
3 73.36 461 1741 1.54 152.83 149 17 7.27E-03 31.6 3.53E+00
3 75.58 975 1974 1.26 157.26 149 17 1.54E-02 19.4 3.74E+00
3 77 .72 1319 1709 1.19 161.54 149 17 2.08E-02 12.3 3.94E+00
6 85.22 443 1860 1.89 176.49 172 28 6.99E-03 39.7 4.55E+00
6 88.00 599 1411 1.22 182.04 172 28 9.45E-03 22.8 4.74E+00
6 90.59 452 1764 1.44 187.21 172 28 7.13E-03 35.7 4.91E+00
1 210.01 290 1681 1.37 425.37 421 10 4.57E-03 53.9 5.01E+00
1 242 .58 454 1088 1.44 490.33 488 7 7.17E-03 29.5 4.52E+00
1 339.16 649 918 1.44 682.90 678 10 1.02E-02 20.5 3.42E+00
1 511.54 453 1006 2.87 1026.58 1019 19 7.15E-03 42.7 2.35E+00
1 768.74 242 375 2.83 1539.21 1533 13 3.83E-03 35.5 1.60E+00
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 25
Number of unidentified lines 11
Number of lines tentatively identified by NID 14 56.00%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.505E+01 1.505E+4+01 0.101E+01 6.69
Ccs-137 30.07Y 1.00 8.068E-02 8.087E~-02 5.278E-02 65.27
BI-214 1600.00Y 1.00 1.152E+00 1.152E+00 0.116E+00 10.07
RA-226 1600.00Y 1.00 2.610E+00 2.610E+00 0.948E+00 36.32
RA-228 5.75Y 1.01 1.791E+00 1.813E+00 0.351E+00 19.37
Total Activity 2.068E+01 2.070E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.04 1.129E+00 1.170E+00 0.184E+00 15.70
BI-212 1.91Y 1.04 1.598E+00 1.657E+00 0.503E+00 30.36
PB-212 1.91Y 1.04 1.092E+00 1.132E+00 0.087E+00 7.65
PB~-214 1600.00Y 1.00 1.119E+00 1.119E+00 0.09%E+00 8.89
TH-232 1.41E+10Y 1.00 1.257E+00 1.257E+00 0.232E+00 18.44
Total Activity 6.195E+00 6.335E+00
Nuclide Type natural
Wtd Mean wWtd Mean
‘ Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.257E+0QGO0 1.272E+00 0.235E+00 18.44
Total Activity 1.257E+00 1.272E+00
Grand Total Activity 2.813E+01 2.831E+01
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il

Flags: "K" Keyline not found M Manually accepted
"E" = Manually edited "A'" = Nuclide specific abn. limit

i

Interference Report

No interference correction performed

Combined Activity-MDA Report

~--- Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/g Dry) (pCi/g Dry)
K-40 1.505E+01 1.007E+00 4.644E-01 0.000E+00 32.397
CS5-137 8.087E~-02 5.278E-02 5.564E-02 0.000E+00 1.454
TL-208 1.170E+00 1.837E-01 1.391E-01 0.000E+00 8.417
BI-212 1.657E+00 5.030E-01 6.480E-01 0.000E+00 2.557
PB-212 1.132E+00 8.669E-02 7.357E-02 0.000E+00 15.392
BI-214 1.152E+00 1.161E-01 3.670E-01 0.000E+00 3.139
rPB-214 1.119E+00 9.945E~02 9.115E-02 0.000E+00 12.274
RA-226 2.610E+00 9.479E~01 8.758E-01 0.000E+0O0 2.980
AC-228 1.272E+00 2.347E-01 1.936E-01 0.000E+00 6.571
RA-228 1.813E+00 3.512E-01 3.933E-01 0.000E+00 4.609
TH-232 1.257E+00 2.319E-01 1.858E-01 0.000E+00 6.766
---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/g Dry) Ided (pCi/g Dry)
CO-60 3.305E-03 3.066E-02 5.114E-02 0.000E+00 0.065
LA-138 2.527E-03 4.490E-02 7.435E-02 0.000E+00 0.034
PA-234M 3.023E4+00 3.568E+00 5.974E+00 0.000E+00 0.506
TH-234 3.321E-02 1.124E+00 1.793E+00 0.000E+00 0.019
U-235 -5.777K-02 1.509E-01 2.508E-01 0.000E+00 -0.230
Uu-238 3.023E+00 3.568E+00 5.974E+00 0.000E+00 0.506
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A,08L95403-19
B,08L95403-19
,YES,
,YES,
,YES,
,YES,
, YES,
, YES,
, YES,
, YES,
, YES,
, YES,
,YES,

C,K-40
C,C8-137
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C, TH-232
C,C0-60
C,LA-138

C,PA-234M

C,TH-234
C,U-235
C,U-238

,NO
,NO
, NO
, NO
, NO
,NO

7
’
’
’
’
’

WUWWNWRERPRENRRRRPER®

,03/22/2022 07:

, NORMK

=

.505E+01,
.087E-02,
.170E+00,
.657E+00),
.132E+00,
.152E+00,
.119E+00,
.610E+00,
.272E+00,
.813E+00,
.257E+00),
.305E-03,
.527E-03,
.023E+00,
.321E-02,
.777E-02,
.023E+00,

WE R W WD WK WLW R MU UT R

26,02/13/2022 12:56,
,11/17/2021 15:23,08850121919

.007E+00,
.278E-02,
.837E-01,
.030E-01,
.669E-02,
.161E-01,
.945E-02,
.479E-01,
.347E-01,
.512E-01,
.319E-01,
.066E-02,
.490E-02,
.568E+00,
.124E+00,
.509E-01,
.568E+00),

4

UOUNMHHUTJUIFE WERE oOoOWwW-Jo P W0

L644E-01,
.564E-02,
.391E-01,
L480E-01,
.357E-02,
.670E-01,
.115E-02,
.758E-01,
L936E-01,
.933E-01,
.858E-01,
.114E-02,
L435E-02,
.974E+00,
.793E+00,
.508E-01,
.974E+00,

I
I
’
I
I3
7
7
I3

!
'
!

!

3

2

8
2

et
(S}

w

et
N

1

O OO OC OO+,

N

4.910E+01,L95403-19 SS A

.397
1.
.417
.557
.392
.139
274
.980
.571
.609
. 766
.065
.034
.506
.019
.230
.506

454
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VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report:
TBEO6 33-TP10933A HpGe *****x** Aquigition Date/Time:

22-MAR-2022 07:26:34.51
21-MAR-2022 13:49:13.85

13-FEB-2022 13:00:00.

LIMS No., Customer Name, Client ID: 1.95403-20 SS ANCHOR QEA

Sample ID 06L.95403-20 Smple Date:

Sample Type S3 : Geometxry 06550031621
Quantity 5.36000E+01 g Drvy BRKGFILE 06BG030422MT
Start Channel 80 Energy Tol 2.00000 Real Time 0 17:37:14.99
End Channel 4090 Pk Srch Sens: 9.00000 Live time 0 17:37:02.96
MDA Multiple 4.6600 Library Used: NORMK

Peak Evaluation - Identified and Unidentified

g p
J /
Pk It Energy Area Bkgnd FWHM Channel SELf Cts/Sec %Err Fit
1 3 74 .90%* 407 1332 0.85 150.27 1.68E+00 6.42E~-03 16.1 1.44E+00
2 3 77.14 573 1215 0.82 154.74 1.84E+00 9.04E-03 10.1
30 87.24 376 1309 1.19 174.90 2.53E+00 5.93E~-03 16.0
4 0 92.84%* 383 1504 1.32 186.09 2.87E+00 6.04E-03 19.8
5 0 185.91%* 437 1412 1.21 371.89 4.02E+00 6.88E-03 17.9
6 O 209.33 250 1136 0.79 418.63 3.79E+00 3.94E-03 23.2
7 4 238.78%* 2518 947 1.08 477.41 3.48E+00 3.97E-02 3.0 1.82E+00
8 4 241.75 812 1507 1.77 483.35 3.45E+00 1.28E-02 11.1
9 0 295.39%* 862 1477 1.21 590.42 2.95E+4+00 1.36E-02 10.1
10 O ©338.56 596 1168 1.25 676.60 2.63E+00 9.3%E-03 11.8
11 0 352.11+% 1795 1155 1.18 703.66 2.54E+4+00 2.83E-02 4.9
12 0 511.16%* 339 1140 2.20 1021.12 1.83E+00 5.34E-03 30.6
13 0 583.26% 840 724 1.45 1165.03 1.63E+00 1.32E-02 8.1
14 -0 609.41% 1364 701 1.41 1217.23 1.57E+00 2.15E-02 5.3
15 0 661.61 271 422 1.62 1321.42 1.46E+00 4.27E-03 15.4
16 O 727.55% 221 410 1.51 1453.02 1.35E+00 3.48E-03 20.9
170 911.49%* 510 269 1.69 1820.12 1.11E+00 8.04E-03 8.6
18 O 969.68%* 254 397 1.31 19836.25 1.06E+00 4.01E-03 18:.4
19 0 1120.69% 300 256 1.77 2237.61 9.34E-01 4.73E-03 13.8
20 0 1238.39%* 113 236 1.29 2472.48 8.59E-01 1.79E-03 29.7
21 0 1461.35% 1539 136 2.00 2917.36 7.48E~01 2.43E-02 3.6
22 0 1765.31* 225 120 2.03 3523.80 6.42E-01 3.55E-03 15.1
Flag: "*" = Peak area was modified by background subtraction
Nuclide Line Activity Report
Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn $Eff pCi/g Dry pCi/g Dry $Error
K-40 1460.81 1539 10.67* 7.481E-01 1.532E+01 1.532E+01 7.17
CS-137 661.66 271 85.12* 1.463E+00 1.730E-01 1.734E-01 30.87
BI-214 609.31 1364 46.30 1.570E+00 1.491E+00 1.491E+00 10.53
1120.29 300 15.10* 9.340E-01 1.691E+00 1.691E+00 27.62
1764 .49 225 15.80 6.424E-01 1.765E+00 1.765E+00 30.14
RA-226 186.21 437 3.28% 4.018E+00 2.633E+00 2.633E4+00 35.74

L95403 302 of 332



RA-228

TH-234

U-235

Nuclide
TL-208
BI-212
PBR-212
PB-214

TH-232

Nuclide

Nuclide
AC-228

ok 1

93.35 383
965.11 254

63.29 ~-----

92.60 383
143.76 ~------
163.35 ~-----
185.71 437
205.31  ~-~----

Nuclide Type: NATURAL
Energy Area
583.17 840
727.17 221
238.63 2518
295.21 862
351.92 1785
911.21 510
Type: natural
Energy Area
835.50 ------~
911.07 510
= Keyline

Flag:

.50
.60%
.80%
.41
.50*
.70
.00
.70

%$Abn

30.
.56 %
.60%

44

19.
37.
27.

25%*

20
20%*
70%*

%$Abn

1.
27.

75
70*

W Db NDoRPRN

PN W e

=

.875E400
.056E+00
.696E-01
.875E+00
.209E+00
.183E+00
.018E+00
.827E4+00

SEff

.631E+00
.348E4+00
.477E4+00
.950E+00
.541E+00
.112E+00

TELf

.198E+00C
.112E+00

.599E-01

064E+00

.027E+00 3.
.154E+00 1.168E+00
---- Line Not Found
.958E+00 1.958E+00

Line Not Found
Line Not Found
1.
Line Not Found

599E-01

Uncorrected Decay Corr
pCi/g Dry

1.
L.723E+00
.291E400
.210E+00
.510E+00
.316E+00

e

353E+00

pCi/g Dry

1

= S

.403E+00
.786E+00
.339E+00
.210E+00
.510E+00
.316E+00

Uncorrected Decay Corxy
pCi/g Dry

1.

316E+00

pCi/g Dry

Line Not Found
1.

332E+00
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2-Sigma

sError
16.20
41.74
6.07
20.25
9.75
17.20

2-Sigma
SError




Page 2
21-MAR-2022 13:49:13

Summary of Nuclide Activity
Sample ID 06L95403-20 Acquisition date
Total number of lines in spectrum 22
Number of unidentified lines 8

Number of lines tentatively identified by NID 14 63.64%
Nuclide Type
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 1.532E+01 1.532E+01 0.110E+01 7.17
C5-137 30.07Y 1.00 1.730E-01 1.734E-01 0.535E-01 30.87
BI-214 1600.00Y 1.00 1.691E+00 1.691E+00 0.467E+00 27.62
RA-226 1600.00Y 1.00 2.633E+00 2.633E4+00 0.941E+00 35.74
RA-228 5.75Y 1.01 1.154E+00 1.168E+00 0.430E+00 36.83
TH-234 4 .47E+09Y 1.00 1.958E+00 1.958E+00 0.775E+00 39.60 K
U-235 7.04E+08Y 1.00 1.599E-01 1.599E-01 0.572E-01 35.74 K
Total Activity 2.309E+01 2.311E+01
Nuclide Type NATURAL
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.04 1.353E+400 1.403E+00 0.227E+00 16.20
BI-212 1.91Y 1.04 1.723E+00 1.786E+00 0.746E+00 41.74
PB-212 1.91Y 1.04 1.291E+00 1.339E+00 0.081E+00 6.07
PBR-214 1600.00Y 1.00 1.510E+00 1.510E+00 0.147E+00 9.75
TH-232 1.41E+10Y 1.00 1.316E+00 1.316E+00 0.226E+00 17.20
Total Activity 7.193E+00 7.354E4+00
Nuclide Type natural
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.316E+00 1.332E+00 0.228E+00 17.20
Total Activity 1.316E+00 1.332E400
Grand Total Activity 3.160E+01 3.180E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines ‘Page : 3

Sample ID 061.95403-20 Acquisition date 21-MAR-2022 13:49:13
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags
3 74,90 407 1332 0.85 150.27 147 19 6.42E-03 32.2 1.68E+00
3 77.14 573 1215 0.82 154.74 147 19 9.04E-03 20.2 1.84E+00
0 87.24 376 1309 1.19 174.90 173 6 5.93E-03 32.0 2.53E+00
0 209.33 250 1136 0.79 418.63 415 7 3.94E-03 46.5 3.79E+00
4 241.75 812 1507 1.77 483.35 473 17 1.28E-02 22.2 3.45E+00
0 338.56 596 1168 1.25 676.60 672 11 9.39E-03 23.7 2.63E+00
0 511.16 339 1140 2.20 1021.12 1012 21 5.34E-03 61.3 1.83E+00
0 1238.39 113 236 1.29 2472.48 2468 11 1.79E-03 59.5 B8.59E-01
Flags: "T" = Tentatively associated
Summary of Nuclide Activity
Total number of lines in spectrum 22
Number of unidentified lines 8
Number of lines tentatively identified by NID 14 63.64%
Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corxr Decay Corr 2-8Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error $%Error Flags
K-40 1.28E+09Y 1.00 1.532E+01 1.532E+4+01 0.110E+01 7.17
CS-137 30.07Y 1.00 1.730E-01 1.734E-01 0.535E-01 30.87
BI-214 1600.00Y 1.00 1.530E+00 1.530E+00 0.143E+00 9.37
RA-226 1600.00Y 1.00 2.633E+00 2.633E+00 0.941E+00 35.74
RA-228 5.75Y 1.01 1.154E+00 1.168E+00 0.430E+00 36.83
Total Activity 2.082E+01 2.083E+01
Nuclide Type NATURAL
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
TL-208 1.91Y 1.04 1.353E+00 1.403E+00 0.227E+00 16.20
BI-212 1.91Y 1.04 1.723E+00 1.786E+00 0.746E+00 41.74
PB-212 1.91Y 1.04 1.291E+00 1.339E+00 0.081E+00 6.07
PB-214 1600.00Y 1.00 1.430E+00 1.430E+00 0.126E+00 8.82
TH-232 1.41E+10Y 1.00 1.316E+00 1.316E+00 0.226E+00 17.20
Total Activity 7.114E+00 7.275E+00
Nuclide Type natural
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/g Dry pCi/g Dry 2-Sigma Error %Error Flags
AC-228 5.75Y 1.01 1.316E+00 1.332E+400 0.229E+00 17.20
Total Activity 1.316E+00 1.332E+00
Grand Total Activity 2.925E+01 2.944E+01
Flagg: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Interference Report

No interference correction performed

Combined Activity-MDA Report

---- Identified Nuclides

Nuclide

K-40

Cs8-137
TL-208
BI-212
PB-212
BI-214
PBE-214
RA-226
AC-228
RA-228
TH-232

---- Non-Identified Nuclides

Nuclide

CO-60
LA-138
PA-234M
TH-234
U-235
U-238

Activity

(pCi/g Dry)

R e S e

.B32E+01
.734E-01
.403E+00
.786E4+00
.339E+00C
.530E+00
.430E+4+00
.633E+00
.332E+00
.168E+00
.316E+00

Key-Line

Activity K.L.
(pCi/g Dry)Ided

W = W oo

L112E-02
.255E-03
.466E+00
.674E+00
.466E-02
.466E+00

NENWVWE PO U

W DWW

Act error

.098E+00
.354E-02
.272E-01
L457E-01
121E-02
.434E-01
.261E-01
.411E-01
L.292E-01
.302E-01
.264E-01

Act error

.663E-02
.780E-02
.837E+00
.469E+00
.898E-01
.837E+00

(pCi/g Dry)

b P W N oy

(pCi/g Dry)

WOy 3O

MDA

.834E-01
.114E-02
.637E-01
.206E-01
.068E-02
.973E-01
.057E-01
.004E+00
.973E-01
.328E-01
.975E-01

MDA

.470E-02
.869E-02
.520E+00
.141E+00
.063E-01
.520E4+00

MDA error

oNeoNoNoNoNoRoNGRGNGRG]

.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00Q

MDA error

OO OO OO0

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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Act /MDA

}_‘\
W W oD oDN M

=

AN oY N

.699
.836
.568
.479
.591
.852
.530
.623
.751
.699
.667

Act /MDA

[N oNeoReNeNe]

.636
.105
.532
.404
.146
.532




A,06L95403-20
B, 061.95403-20
YRS,
,YES,
,YES,
, YES,
,YES,
, YES,
,YES,
,YES,
,YES,
,YES,
,YES,

C,K-40
C,CS-137
C,TL-208
C,BI-212
C,PB-212
C,BI-214
C,PB-214
C,RA-226
C,AC-228
C,RA-228
C,TH-232
C,C0-60

C,LA-138

C,PA-234M

C,TH-234
C,U-235
C,U-238

, NO
,NO
, NO
,NO
, NO
, NO

7

i
+
I
I
!

1

W R WO FERERNDRBRRB P B e

,03/22/2022 07:

, NORMK

.532E+01,
.734E-01,
.403E+00,
.786E+00,
.339E+00,
.530E+00,
.430E+00,
.633E+00,
.332E+00,
.168E+00,
.316E+00,
.112E-02,
.255E-03,
.466E+00,
.674E+00,
.466E-02,
.466E+00),

WENWPe WNPEPNDOURROINDUV

26,02/13/2022 13:00),
,10/29/2021 09:14,06850031621

.098E+00,
.354E-02,
.272E-01,
.457E-01,
.121E-02,
.434E-01,
.261E-01,
.411E-01,
.292E-01,
.302E-01,
.264E-01,
.663E-02,
.780E-02,
.837E+00,
L469E+00,
.898E-01,
.837E+00,

YW IR D P W00

.834E-01,
.114E-02,
.637E-01,
.206E-01,
.068E-02,
.973E-01,
.057E-01,
.004E+00,
.973E-01,
.328E-01,
.975E-01,
.470E-02,
.869E-02,
.520E+00,
.141E+00,
.063E-01,
.520E+00,

/

!

B

31.
.836
.568
2.

2
8

=
(O]

w

=
(V8]

OO OO OO NS

N

5.360E+01,L95403-20 SS A

699

479

.591
.852
.530
.623
.751
.699
.667
.636
.105
.532
.404
.146
.532
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VAX/VMS Tefédyne Brown Eng. Laboratory Gamma Report: 11-MAR-2022 12:49:49.47
TBE1l 59-TN51806A HpGe ****x*x Aquisition Date/Time: 11-MAR-2022 11:21:02.87

LLIMS No., Customer Name, Client ID: WG38795-1 AN PSEG -SALEM/HC

Sample ID ©: 11WG38795-1 Smple Date: 7-MAR-2022 12:00:00.0
Sample Type : AN Geometry : 1135L120319
Quantity : 2.48010E+00 Kg Wet BXGFILE : 11BGO0O30422MT
Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 01:28:36.82
End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 01:28:33.85
MDA Multiple : 4.6600 Library Used: LIBD
Peak Evaluation --Identified and Unidentified
Pk It Energy Area Bkgnd FWHM Channel FELf Cts/Sec %Err Fit
1 0 1461.17%* 701 8 2.35 2920.16 4.47E-01 1.32E-01 4.0
Flag: "*" = Peak area was modified by background subtraction

Nuclide Line Activity Report

Nuclide Type: natural

Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn SEff pCi/Kg Wet pCi/Kg Wet $Error
K-40 1460.81 701 10.67*% 4.474E-01 3.013E403 3.013E403 7.92

Flag: "#" = Keyline
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Summary of Nuclide Activity yPage : 2

Sample ID : 11WG38795-1 Acquisition date : 11-MAR-2022 11:21:02
Total number of lines in spectrum 1

Number of unidentified lines 0

Number of lines tentatively identified by NID 1 100.00%

Nuclide Type : natural

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/Kg Wet pCi/Kg Wet 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 3.013E+03 3.013E+03 0.23%E+03 7.92
Total Activity : 3.013E+03 3.013E+03
Grand Total Activity : 3.013E+03 3.013E+403
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Sample ID 11WG38785-1
None
Flags: "T" = Tentatively associated

Summary of Nuclide Activity

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified

Nuclide Type

natural
Wtd Mean
Uncorrected
Nuclide Hlife Decay pCi/Kg Wet
K-40 1.28E4+09Y 1.00 3.013E+03
Total Activity 3.013E+03
Grand Total Activity 3.013E+03

Flags: "K" Keyline not found
"E" = Manually edited

I

Interference Report

No interference correction performed

Combined Activity-MDA Report

Identified Nuclides

Activity Act error
Nuclide (pCi/Kg Wet)
K-40 3.013E+03 2.385E+02

---- Non-Identified Nuclides

Key-Line

Activity K.L. Act error

Pége : 3

Acquieition date 11-MAR~-2022 11:21:02

by NID 1 100.00%

Wtd Mean
Decay Corr Decay Corr 2-Sigma
pCi/Kg Wet 2-Sigma Error %Error Flags
3.013E+03 0.239E+03 7.92
3.013E+03
3.013E+03
"M'" = Manually accepted
"A" = Nuclide specific abn. limit

Nuclide (pCi/Kg Wet) Ided
BE-7 -1.223E+00 4 .457E+01
NA-22 -5.402E-01 6.323E+00
NA-24 -1.034E+02 3.900E+02
CR-51 -1.599E+01 4.417E+01
MN-54 -9.385E-01 5.571E+00
CO-56 2.315E+00 6.231E+00
CO-57. 3.046E+00 3.874E+00
CO-58 5.002E+400 5.717E+00
FE-59 3.696E+00 1.261E401
CO-60 -1.905E+00 5.441E+00
ZN-65 -1.521E+01 1.328E+01
-1.224E+00 6.845E+00

SE-75

MDA MDA error Act /MDA
(pCi/Kg Wet)
9.648E+01 0.000E+00 31.230
MDA MDA error Act /MDA
(pCi/Kg Wet)
7.903E+01 0.000E+00 -0.015
1.124E+01 0.000E+0O -0.048
7.212E+02 0.000E+00C -0.143
7.304E+01 0.000E+00 -0.21¢
9.966E+00 0.000E+00 -0.094
1.220E+01 0.00CE+0OC 0.190
7.027E+00 0.000E+00 0.433
1.122E+01 0.000E+00 0.446
2.320E+01 0.000E+00 0.152
9.398E+00 0.000E+00 -0.203
2.066E+01 0.000E+00 -0.736
1.154E+01 - 0.000E+00 -0.106
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Y-88
NB-94
NB-95
ZR-95
ZRNB-95
MO-99
RU-103
‘RU-106
AG-110m
SN-113
SB-124
SB-125
TE-129M
I-131
TE-132
BA-133
CS-134
CS-136
Ccs5-137
CE-139
BA-140
BALA140
LA-140
CE-141
CE-144
EU-152
EU-154
RA-226
AC-228
TH-228
TH-232

.210E+00
.073E+00
.055E+400
.294E+00
.054E+00
.811E+01
.934E+00
.857E+00
.055E+00
.922E+00
.638E+00
.749E+00
.901E+01
.583E+00
.088E+00
.175E+00
.368E+00
.543E+00
.715E+00
.216E+00
.626E+00
.975E+400
.975E+00
.139E-01
.571E+01
.006E+01
.827E-01
.227E+00
.504E+01
.433E+00
.502E+01

NUOUNFHF O WJOOAN DAV IR IR s o Ul ul ok

.273E+00
.725E+00
.152E+00
.748E+00
.152E+00
.055E402
.266E+00
.636E+01
.100E+00
.876E+00
.849E+00
.450E+01
.843E4+01
.012E+00
.035E+01
.215E+00
.674E4+00
.997E+00
.151E+00
.435E+00
.271E+01
.451E+00
.451E4+00
.993E+00
.135E4+01
.515E+01
.353E4+00
.145E+02
.328E+01
.813E+00
.325E+01

SRR OHENMUURRERS dF PR P BRFOND-J000NEF W00

.435E4+00
.645E4+00
.064E+01
.358E+01
.064E+01
.024E4+02
.904E+00
.152E+01
.621E4+00
.991E4+00
.925E+00
.560E+01
.829E+01
.310E+01
.852E+01
.178E+01
.088E+01
.053E+01
.154E+401
.569E4+00
.081E+01
.359E+01
.359E+01
.386E+01
.333E4+01
.591E+01
.452E+01
.042E+02
.541E+01
.761E4+01
.535E+01

s ReoReReReReReoReReReNoReNoNoNoNoNoNoNoloNeloNooRoRojeRole R,

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E4+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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234
422
663
611
.663
435
329
047
. 238
393
459
068
397
350
437
779
.218
L2472
409
161
. 089
292
292
066
. 295
.388
.068
035
331
422
3371




Combined Activity-MDA Report (continued)

Sample ID 11WG38795-1

Non-Identified Nuclides

Key-Line
Activity K.L.

Nuclide (pCi/Kg Wet) Ided
U-235 -1.460E+01
U-238 4 .322E+02
NP-239 -2.862E+01
AM-241 1.549E+00

Act erxor

P s oW

L493E4+01
.508E+02
.828E+01
.158E+401

Acquisition date

(pCi/Kg Wet)

= Ul

MDA

.963E+01
.254E+03
.247E+01
.941E+01

‘Page

2

P

11-MAR-2022 11:21:02

MDA error

OO OO

.000E+00
.000E+00
.000E+00
.000E+00
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Act /MDA

-0.245
0.345
~-0.347
0.080




A;llWG38795—l ,03/11/2022 12:49,03/07/2022 12:00, 2.480E+00,WG38795-1 AN P

B,11WG38795-1 ,LIBD ,02/10/2022 09:58,1135L120319
C,K-40 , YES, 3.013E+03, 2.385E+02, 9.648E+01, , 31.230
C,BE-7 ,NO , -1.223E+00, 4.457E+01,  7.903E+01,, -0.015
C,NA-22 ,NO , -5.402E-01, 6.323E+00, 1.124E+01, , -0.048
C,NA-24 ,NO , -1.034E+02, 3.900E+02, 7.212E+02, -0.143
C,CR-51 ,NO , -1.599E+01, 4.417E+01, 7.304E+01, , -0.219
C,MN-54 ,NO , -9.385E-01, 5.571E+00, 9.966E+00, -0.094
Cc,Cco-56  ,NO , 2.315E+00, 6.231E+00), 1.220E+01,, 0.190
c,Cco-57  ,NO , 3.046E+00, 3.874E+00, 7.027E+00, , 0.433
C,Cco-58 ,NO , 5.002E+00, 5.717E+00, 1.122E+01,, 0.446
C,FE-59  ,NO , 3.696E+00), 1.261E+01, 2.320E+01,, 0.159
C,C0-60 ,NO , -1.905E+00, 5.441E+00, 9.398E+00, , -0.203
c,zN-65 ,NO , -1.521E+01, 1.328E+01, 2.066E+01,, -0.736
C,S8E-75 ,NO , -1.224E+00, 6.845E+00, 1.154E+01,, -0.106
C,v-88 ,NO 2.210E+00, 4 .273E+00, 9.435E+00, , 0.234
C,NB-94 ,NO , -4.073E+00, 5.725E+00, 9.645E+00, , ~0.422
C,NB-95 ,NO , 7.055E+00, 5.152E+00, 1.064E+01,, 0.663
C,ZR-95 ,NO , -8.294E+00, 8.748E+00, 1.358E+01, , -0.611
C,ZRNB-95 ,NO , 7.054E+00, 5.152E+00, 1.064E+01,, 0,663
C,MO-99  ,NO , 8.811E+01, 1.055E+02, 2.024E+02,, 0.435
C,RU-103 ,NO , =-2.934E+00, 5.266E+00), 8.904E+00,, -0.329
C,RU-106 ,NO , -3.857E+00, 4.636E+01, 8.152E+01, , -0.047
C,AG-110m ,NO , -2.055E+00, 5.100E+00, 8.621E+00,, -0.238
C,8N-113 ,NO , -3.922E+00, 5.876E+00, 9.991E+00, , -0.393
C,8B-124 ,NO , -3.638E+00, 4 .849E+00), 7.925E+00, , -0.459
C,SB-125 ,NO , -1.749E+00, 1.450E+01, 2.560E+01,, -0.068
C,TE-129M ,NO , -3.901E+01, 5.843E+01, 9.829E+01, , ~0.397
¢,I-131 ,NO , 4 .583E+00), 7.012E+00, 1.310E+01,, 0.350
C,TE-132 ,NO , 8.088E~+00, 1.035E+01, 1.852E+01, , 0.437
C,BA-133 ,NO , -9.175E+00, 7.215E+00, 1.178E+01,, ~0.779
C,Cs-134 ,NO , 2.368E+00, 5.674E+00, 1.088E+01,, 0.218
C,CS-136 ,NO , -2.543E+00, 5.997E+00, 1.053E+01, , -0.242
C,Ccs-137 ,NO 4 .715E+00, 6.151E+00, 1.154E+01, , 0.409
C,CE-139 ,NO , -1.216E+00, 4 .435E+00), 7.569E+00, , -0.161
C,BA-140 ,NO , 3.626E+00, 2.271E+01, 4.081E+01,, 0.089
C,BALA140 ,NO , 3.975E+00), 6.451E+00, 1.359E+01, , 0.292
C,LA-140 ,NO |, 3.975E+00, 6.451E+00, 1.359E+01, , 0.292
C,CE-141 ,NO , =-9.139E-01, 7.993E+00, 1.386E+01,, -0.066
C,CE-144 ,NO , -1.571E+01, 3.135E+01, 5.333E+01, , -0.295
C,EU-152 ,NO , -1.006E+01, 1.515E+01, 2.591E+01, , -0.388
C,EU-154 ,NO , -9.827E-01, 8.353E+00, 1.452E+01, , -0.068
C,RA-226 ,NO , 7.227E+00, 1.145E+02, 2.042E+02, , 0.035
C,AC-228 ,NO , 1.504E+01, 2.328E+01, 4.541E+01,, 0.331
C,TH-228 ,NO , 7.433E+00, 9.813E+00, 1.761E+01, , 0.422
C,TH-232 ,NO , 1.502E+01, 2.325E+01, 4.535E+01, , 0.331
C,U-235 ,NO , -1.460E+01, 3.493E+01, 5.963E+01, , -0.245
Cc,U-238 ,NO , 4.322E+02, 6.508E+02, 1.254E+03,, 0.345
C,NP-239 ,NO , -2.862E+01, 4.828E+01, 8.247E+01,, -0.347
C,AM-241 ,NO , 1.549E+00, 1.158E+01, 1.941E+01,, 0.080
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—
S,

Analyst: S

VAX/VMS Teledyne Brown Eng. Laboratory Gamma Report: 10-MAR-2022 13:48:57.49
TBE1l 59-TN51806A HpGe *#*x***x*x Aquigition Date/Time: 10-MAR-2022 12:48:40.89

LIMS No., Customer Name, Client ID: WG38781-1 VA DOMINION - MILLSTONE REMP-

Sample ID : 11WG38781-1 Smple Date: 7-MAR-2022 08:55:00.0
Sample Type : VA Geometry : 11355120319
Quantity | : 1.37640E+03 g Wet BKGFILE : 11BG030422MT
Start Channel : 80 Energy Tol : 2.00000 Real Time : 0 01:00:01.96
End Channel : 4090 Pk Srch Sens: 9.00000 Live time : 0 01:00:00.00
MDA Multiple : 4.6600 Library Used: LIBD
Peak Evaluation - Identified and Unidentified
/ﬁ ///
s ™
Pk It Enefgy Area Bkgnd FWHM Channel SELE Cts/Sec %Err Fit
-1 0 239.51+«* 80 102 1.39 477.53 1.70E+00 2.23E-02 28.5
2 0 478.29 39 33 0.68 954.93 1.03E+00 1.07E-02 34.6
3 0 1461.36% 504 0 2.38 2920.52 4.47E-01 1.40E-01 4.6
Flag: "x" = Peak area was modified by background subtraction

Nuclide Line‘Activity Report

Nuclide Type: activation

Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn $Eff pCi/g Wet pCi/g Wet $Error
BE-~7 477.59 39 10.42% 1.028E+00 1.964E-01 2.047E-01 69.25

Nuclide Type: natural
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn SEff pCi/g Wet pCi/g Wet $Error
K-40 1460.81 504 10.67* 4.473E-01 5.754E+00 5.754E+00 g.11
TH-228 238.63 80 44 .60* 1.700E+00 5.779E-02 5.797E-02 57.05

240.98 80 3.595 1.700E+00 6.525E-01 6.545E-01 57.05
Flag: "*" = Keyline
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Page; 1,2 .

Summary of Nuclide Activity - : ' ‘ :
Sample ID - 11WG38781-1 Acquisition date : 10-MAR-2022 12:48:40
Total number of lines in spectrum 3

Number of unidentified lines 0

Number of lines tentatively identified by NID 3 100.00%

Nuclide Type : activation

Uncorrected Decay Corr Decay Corxr 2-Sigma

Nuclide Hlife Decay pCi/g Wet pCi/g Wet 2-Sigma Error %Error Flags
BE-7 53.44D 1.04 1.964E-01 2.047E-01 1.418E-01 69.25
Total Activity : 1.964E-01 2.047E-01

Nuclide Type : natural

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/g Wet pCi/g Wet 2-Sigma Error %Error Flags
K-40 1.28E+09Y 1.00 5.754E+00 5.754E+00 0.524E+00 9.11
TH-228 1.91Y 1.00 5.779E-02 5.797E-02 3.307E-02 57.05
Total Activity : 5.812E4+00 5.812E+00
Grand Total Activity : 6.009E+00 6.017E+00
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Sample ID 11WG38781-1
None
Flags: "T" = Tentatively associated

Sﬁmmary of Nuclide Activity

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified
Nuclide Type activation
Wtd Mean
o : , Uncorrected
Nuclide Hlife Decay pCi/g Wet
BE-7 53.44D 1.04 1.964E-01
Total Activity 1.964E-01
Nuclide Type natural
Wtd Mean
- Uncorrected
Nuclide Hlife Decay pCi/g Wet
K-40 1.28E+09Y 1.00 5.754E+00
TH-228 1.91Y 1.00 5.779E-02
Total Activity 5.812E+00
Grand Total Activity 6.009E+00

IIKH
HEH

Flags:

Keyline not found
Manually edited

Interference Report

No- interference correction performed

Combined Activity-MDA Report

Identified Nuclides

Activity Act error
Nuclide (pCi/g Wet)
BE-7 2.047E-01 1.418E-01
K-40 5.754E+00 5.240E-01
TH-228 5.797E-02 3.307E-02

~-~- Non-Identified Nuclides ----
Key-Line

Activity K.L.
(pCi/g Wet)Ided

Act error
Nuclide
-4 ,033E-03

NA-22 1.475E-02

Page
10-MAR~-2022 12:48:40

Acquisition date

3
0
by NID 3 100.00%
Wtd Mean
Decay Corr Decay Corr 2-Sigma
pCi/g Wet 2-Sigma Error S%$Error
2.047E-01 1.418E-01 69.25
2.047E-01
Wtd Mean
Decay Corr Decay Corr 2-Sigma
pCi/g Wet 2-Sigma Error %$Error
5.754E+00 0.524E+00 9.11
5.797E-02 3.307E-02 57.05
5.812E+400
6.017E+00
"M" = Manually accepted
"A" = Nuclide specific abn. limit

MDA MDA error
(pCi/g Wet)
1.582E-01 0.000E+00
1.862E-01 0.000E+00
3.095E-02 0.000E{OO
MDA MDA error
(pCi/g Wet)
2.580E-02 0.000E+00

3

Flags

Flags

Act /MDA

1.294
30.900
1.873

Act /MDA

-0.156
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NA-24
MN-54
CO-56
CO-57
€CO-58
FE-59-
CO-60
ZN-65
SE-75
Y-88
NB-94
NB-95
ZR-95
ZRNB-95
MQO-99
RU-103
RU-106
AG-110m
SN-113
SB-124
SB-125
TE-129M
I-131
TE-132
BA-133
C5-134
Cs-136
Cs~137
CE-139
BA-140
BALA140
LA-140
CeE-141
CE-144
EU-152
EU-154
RA-226
AC-228
TH-232

. i
B W R NN R RN

I
~3 N

-8

.854E-02
.129E-03
.210E-03
.661E-03
.934E-03
.671E-04
.338E-02
L402E-04
.706E-02
.072E-03
.622E-03
.926E-03
.162E-03
.782E-02
.162E-03
.017E-01
L023E-02
.488E-02
.894E-03
.192E-03
.361E-03
.549E-02
.145E-01
.224E-02
.551E-03
.112E-03
.141E-03
.734E-03
.355E-03
.000E-03
.215E-02
.950E-04
.950E-04
.846E-04
.393E-02
L714E-02
.943E-03
.668E-01
.458E-02
.452E-02

MU N REWOARR, DO R REPRRNRERERERPRRODPRORNDRENDEORRRW

.254E-01
.013E-01
.290E-02
.284E-02
.011E-03
.125E-02
.655E-02
.398E-02
.818E-02
.437E-02
.112E-03
.161E-02
.100E-02
.115E-02
.100E-02
.998E-01
.191E-02
.067E-01
L162E-02
.364E-02
.123E-02
.969E-02
.369E-01
.593E-02
.836E-02
.518E-02
.336E-02
.217E-02
.345E-02
.336E-03
.280E-02
.094E-02
.094E-02
.632E-02
.718E-02
.575E-02
.726E-02
.668E-01
.441E-02
.435E-02

}-—“F—'U'I[\)G\P-—‘[\){\)[\)CO}—-‘I\)[\)(\)[\)L»JU)[\)UWE\)[\)[\JH[\)U)[\)bbwl\)}—-‘l\erl\)»bMI—’l\)l\)P—‘O\

.877E-01
.751E-01
.204E-02
.468E-02
.397E-02
.108E-02
.523E-02
.551E-02
.458E-02
.498E-02
.803E-02
.019E-02
.085E-02
.375E-02
.085E-02
.784E-01
.315E-02
.863E-01
.139E-02
.409E-02
.080E-02
.664E-02
.264E-01
.151E-02
.083E-02
L627E-02
.682E-02
.248E-02
.197E-02
.658E-02
L232E-02
.228E-02
.228E-02
.884E-02
.147E-01
.674E-02
.944E-02
.032E-01
.110E-01
.108E-01

OOOOC)OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO'

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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.143
046
372
.108
.138
.008
296
017
607
. 043
.090
293
.056
636
.056
269
4472
134
135
174
162
. 274
.506
706
0.
309
341
077
426
121
269
.018
.018
. 010
. 296
257
.338
.530
492
492

245




Combined Activity-MDA Report

Sample ID

Nuclide

U-235
U-238
NP-239
AM-241

11WG38781-1

Non-Identified Nuclides

Key-Line
Activity K.L.
(pCi/g Wet) Ided

-3.331E-02
3.423E-01
-9.673E-03
1.040E-02

{continued)

Act error

NI

.320E-02
.535E+00
.295E-02
.512E-02

Acqguisition date

(pCi/g Wet)

1
2
1
4

MDA

.258E-01
.873E+00
.289E-01
.325E-02

Page

2

10-MAR-2022 12:48:40

MDA error

[eNeNoNe)

.000E+00
.000E+00
.000E+00
.000E+00

L95403 318 of 332

Act /MDA

-0.265
0.11¢9
~-0.075
0.240




A,11WG38781-1 ,03/10/2022 13:48,03/07/2022 08:55,  1.376E+03,WG38781-1 VA D

B,11WG38781-1 , LIBD ,02/10/2022 09:58,1135L120319
C,BE-7 , YES, 2.047E-01, 1.418E-01, 1.582E-01,, 1.294
C,K-40 YES, 5.754E+00, 5.240E-01, 1.862E-01,, 30.900
C¢,TH-228 ,YES, 5.797E~-02, 3.307E-02, 3.095E-02,, 1.873
C,NA-22 , NO -4.033E-03, 1.475E-02, 2.580E-02,, -0.156
C,NA-24 , NO 9.854E-02, 3.254E-01, 6.877E-01, , 0.143
C¢,CR~-51. ,NO , 8.129E-03, 1.013E-01, 1.751E-01,, 0.046
C,MN-54" , NO -8.210E-03, 1.280E-02, 2.204E-02,, -0.372
C,C0-56 , NO -2.661E-03, 1.284E-02, 2.468E-02,, ~-0.108
c,co-57 . ,NO , -1.934E-03, 8.011E-03, 1.397E-02,, -0.138
C,CO~-58 , NO , 1.671E-04, 1.125E-02, 2.108E-02, , 0.008
C,FE-59 , NO -1.338E-02, 2.655E-02, 4.523E-02,, -0.296
C,C0-60 NO -4 .402E-04, 1.398E-02, 2.551E-02,, -0.017
C,ZN-65 ,NO , -2.706E-02, 2.818E-02, 4.458E-02,, -0.607
C,8E-75 , NO 1.072E-03, 1.437E-02, 2.498E-02,, 0.043
C,Y-88 , NO , -1.622E-03, 9.112E-03, 1.803E-02,, -0.090
C,NB-94 , NO -5.926E-03, 1.161E-02, 2.019E-02,, -0.293
C,NB-95 , NO , 1.162E-03, 1.100E-02, 2.085E-02,, 0.056
C,ZR-95" , NO , 2.782E-02, 2.115E-02, 4.375E-02,, 0.636
C,ZRNB-95 ,NO , 1.162E-03, 1.100E-02, 2.085E-02,, 0.056
C,MOC-99 , NO 1.0178-01, 1.998E-01, 3.784E-01,, 0.269
C,RU~-103 ,NO , 1.023E-02, 1.191E-02, 2.315E-02,, 0.442
C,RU-106 ,NO , -2.488E-02, 1.067E-01, 1.863E-01,, -0.134
C¢,AG-110m ,NO , 2.894E-03, 1.162E-02, 2.139E-02,, 0.135
¢,SN-113 ,NO , -4 .192E-03, 1.364E-02, 2.409E-02,, -0.174
Cc,sB-124 ,NO , 3.361E-03, 1.123E-02, 2.080E-02,, 0.162
¢,sB-125 ,NO , 1.549E-02, 2.969E-02, 5.664E-02, , 0.274
¢, TE-129M ,NO , -1.145E-01, 1.369E-01, 2.264E-01,, -0.506
c,I-131 , NO 2.224E-02, 1.593E-02, 3.151E-02,, 0.706
Cc,TE~-132 ,NO , -7.551E-03, 1.836E-02, 3.083E-02,, -0.245
C,BA-133 ,NO , -8.112E-03, 1.518E-02, 2.627E-02,, -0.309
c,Cs-134 ,NO , 9.141E-03, 1.336E-02, 2.682E-02,, 0.341
c,Cs-136 ,NO , -1.734E-03, 1.217E-02, 2.248E-02,, -0.077
c,Cs~-137 ,NO , -9.355E-03, 1.345E-02, 2.197E-02,, -0.426
¢,CE-139 ,NO , 2.000E-03, 9.336LE-03, 1.658E-02,, 0.121
C,BA-140 ,NO , 2.215E-02, 4.280E-02, 8.232E-02,, 0.269
C,BALA140 ,NO , -3.950E-04, 1.094E-02, 2.228E-02,, -0.018
C,LA-140 ,NO , -3.950E-04, 1.094E-02, 2.228E-02,, -0.018
C,CE-141 ,NO , -2.846E-04, 1.632E-02, 2.884E-02,, -0.010
C,CE-144 ,NO , -3.393E-02, 6.718E-02, 1.147E-01,, -0.296
C,EU-152 ,NO , 1.714E-02, 3.575E-02, 6.674E-02,, 0.257
C,EU-154 ,NO , -9.943E-03, 1.726E-02, 2.944E-02, , -0.338
C,RaA-226 ,NO , 2.668E-01, 2.668E-01, 5.032E-01, , 0.530
C,AC-228 ,NO , 5.458E-02, 5.441E-02, 1.110E-01,, 0.492
c¢,TH-232 ,NO , 5.452E-02, 5.435E-02, 1.109E-01,, 0.492
C,U-235 , NO -3.331E-02, 7.320E-02, 1.258E-01,, -0.265
C,U-238 ,NO 3.423E-01, 1.535E+00, 2.873E+400,, 0.119
c,NpP-239 ,NO , -9.673E-03, 7.295E-02, 1.289E-01,, -0.075
) 1.040E-02, 2.512E-02, 4.325E-02,, 0.240

c,aM-241 | NO
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Logbook Page

03/23/22 09:37 195403 Page 1 of 1
GELI
) Aliquot Aliquot Aliquot Tare Tare Final Final Mount Mount

Sample#  Matrix QC Analysis Volume/ Units Date  Analyst Instrument Weight Balance Weight  Balance Weight Date  Workgroup
WG38781-1 VA DUP GELI 1376.4 gwet 03/10/22 DH BALANCE 15 WG38781
WG38795-1 AN  DUP GELI 2480.1 gwet 03/10/22 DH BALANCE 15 WG38795
1.95403-1 SS GELI 21.4 gdry 03/16/22 DH BALANCE 15 WG38781
1.95403-2 SS GELI 323 gdry 03/16/22 DH BALANCE 15 WG38781
1.95403-3 SS GELI 357 gdry 03/16/22 DH BALANCE 15 WG38781
195403-4 SS GELIL 26.7 gdry 03/16/22 DH BALANCE 1S WG38781
1.95403-5 SS GELI 304 gdry 03/16/22 DH BALANCE 15 WG38781
195403-6 S8 GELI 24.6 gdry 03/16/22 DH BALANCE 1S WG38781
195403-7 S8 GELI 27.4 gdry 03/16/22 DH BALANCE 15 WG38781
1.95403-8 SS GELI 459 gdry 03/16/22 DH BALANCE 15 WG38781
L95403-9 SS GELI 31.1 gdry 03/16/22 DH BALANCE 15 WG38781
1.95403-10 SS GELL 248 gdry 03/16/22 DH BALANCE 15 WG38781
195403-11 SS GELI 255 gdry 03/16/22 DH BALANCE 5 WG38795
1L95403-12 SS GELIL 26.9 gdry 03/16/22 DH BALANCE 15 WG@G38795
195403-13 S8 GELI 214 gdry 03/16/22 DH BALANCE 15 WG38795
1L95403-14 SS GELI 41.7 gdry 03/16/22 DH BALANCE 15 WG38795
1.95403-15 SS GELI 273 gdry 03/16/22 DH BALANCE 15 WG38795
1.95403-16 SS GELI 30 gdry 03/16/22 DH BALANCE 15 WG38795
1L95403-17 SS GELI 44.1 gdry .' 03/16/22 DH BALANCE 15 WG38795
1.95403-18 SS GELI 23.6 gdry 03/16/22 DH BALANCE 15 WG38795
1L95403-19 SS GELIL 49.1 gdry 03/16/22 DH BALANCE 1S5 WG38795
1.95403-20 SS GELL 53.6 gdry 03/16/22 DH BALANCE 15 WG38795
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Teledyne Analytical Laboratory TELEDYNE BROWN ENGINEERING
"~‘ 2508 Quality Lane Gamma Worksheet/Run log (gammaws_L)
Knoxville, Tennessee 37931 -
Mar 23 2022, 02:04 pm

195403 - Origin: E

GELI Due Date: 03/21/22
Det. ID/Date Sample ID Client ID Reference Reporting :
ID Verification Date/Time Mat Product Units Nuclide MDC
Anchor QEA, LLC Technical Notes/Instructions Due Date: 03/21/22
ANOO3-3EREGBTESKE-22 ANCHOR QEA
Report Format: Level 4 - Full 3Sigma MS/MSD recovery 70 - 130, RPD < 30%
LLD Formula None Uncertainty Less than 30%.

Countroom Library: NORMK
Project Manager: K.ARTERBURN

Det. CountDate Verify

@ L95403-1 5A% 1; 5.21 02/13/2022 13:37 (P/M) SS GELI 2.1400E+01 Dxry pCi/g Dry S5  (S-137 1.000E-01
¥ L95403-252% 8; 5.21 02/13/2022 13:37 (P/M) S8 GELI 3.2300E+01 Dry ©pCi/g Dry
#/ 195403-3 $3% 15; 5.21 02/13/2022 13:37 (P/M) SS GELI 3.5700E+01 Dry pCi/g Dry
o 195403-4 $3%  22; 5.21 02/13/2022 13:37 (P/M) SS GELI 2.6700E+01 Dry pCi/g Dry
o L95403-5 $R&  29; 5.21 02/13/2022 13:37 (P/M) SS GELI 3.0400E+01 Dry pCi/g Dry
o L95403-6 A% 36; 5.21 02/13/2022 13:37 (P/M) SS GELI 2.4600E+01 Dry pCi/g Dry

). ¥ L95403-7 A% 43; 5.21 02/13/2022 13:37 (P/M) SS GELI 2.7400E+01 Dry pCi/g Dry
O/ 1.95403-8 50 50; 5.21 02/13/2022 13:37 (P/M) SS GELI 4.5900E+01 Dry pCi/g Dry
@ 195403-9 S>% 57; 5.21 02/13/2022 13:37 (P/M) SS GELI 3.1100E+01 Dry pCi/g Dry
@' 195403-10 S35 63; 5.21 02/13/2022 13:37 (P/M) S8 GELI 2.4800E+01 Dry ©pCi/g Dry
@ 1L95403-11 3% 64; 5.11 02/13/2022 12:56 ({P/M) 8S GELI 2.5500E+01 Dry pCi/g Dry
T L95403-12 GA5 72; 5.11 02/13/2022 12:56 {(P/M) SS GELI 2.6900E+01 Dry pCi/g Dry
O'L95403-13 S35  80; 5.11 02/13/2022 12:56 (P/M) SS GELI 2.1400E+01 Dry ©pCi/g Dry
@ L95403-14 S9¢ 88; 5.11 02/13/2022 12:56 (P/M) 8§ GELI 4.1700E+01 Dry pCi/g Dry
O L95403-155 AR5 96; 5.11 02/13/2022 12:56 (P/M) 8S GELI 2.7300E+01 Dry pCi/g Dry
O L95403-16 &35 104; 5.11 02/13/2022 12:56 (P/M) S8 GELI 3.0000E+01 Dry pCi/g Dry
B L95403-1705¢ 112; 5.11 02/13/2022 12:56 (P/M) SS GELI 4.4100E+01 Dry ©pCi/g Dry
e 1L95403-18 S35 120; 5.11 02/13/2022 12:56 (P/M) SS GELI 2.3600E+01 Dry pCi/g Dry
7'L95403-19 %V 128; 5.11 02/13/2022 12:56 (P/M) S8S GELI 4.9100E+01 Dry pCi/g Dry
¥1.95403-20 55C  137; 5.11 02/13/2022 13:00 (P/M) SS GELI 5.3600E+01 Dry pCi/g Dry

Page 1 of 1
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Teledyne Analytical Laboratory
”\\ 2508 Quality Lane

Knoxville, Tennessee 37931

GELI

TELEDYNE BROWN ENGINEERING
Gamma Worksheet/Run log (gammaws_wg)

Mar 23 2022, 02:05 pm
WG38781 - Origin: E
Due Date: 03/21/22

ID Verification
Det. ID/Date Sample ID Client ID

Reference

: Mat Product
Date/Time

Reporting
Units

Nuclide MDC

Teledyne Brown Engineering
TE511-LABQC Internal Lab QC (Bla
Report Format: Level 1 - Full 3Sigma
LLD Formula None
Countroom Library: LIBD
Project Manager: S.NORTHCUTT

Det. CountDate Verify

R e
Ly OSHLL  &wess7si-1

(L.95387-1)

JORDAN COVE W

Technical Notes/Instructions

03/07/2022 08:55 (F/M) VA GELI

WG38781 Page 1 of 6

1.3764E+03 Wet

Due Date:

pCi/g Wet

04/04/22
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Teledyne Analytical Laboratory
”“ 2508 Quality Lane

Knoxville, Tennessee 37931

TELEDYNE BROWN ENGINEERING
Gamma Worksheet/Run log (gammaws_wg)

Mar 23 2022, 02:04 pm
WG38795 - Origin: E

GELI Due Date: 03/21/22
ID Verification Reference Reporting .
Det. ID/Date Sample ID Client ID Date/Time Mat  Product Units Nuclide — MDC
Teledyne Brown Engineering Technical Notes/Instructions Due Date: 04/04/22

TE511-LABQC Internal Lab QC (Bla
Report Format: Level 1 - Full 3Sigma
LLD Formula None
Countroom Library: LIBD
Project Manager: S.NORTHCUTT

Det. CountDate Verify

%% @%iiyﬁzT]WG38795~l
(L95392-1)

SAGAM13E3

03/07/2022 12:00 (F/E) AN GELI

WG38795 Page 1 of 5

2.4801E+00 Wet pCi/Kg Wet
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SPECTROSCOPY

Balance and Pipette Check
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Daily Balance Tolerance Check Reports

for

L.95403

Instrument: BALANCE 15

Model: A&D GX-6001A

Serial Number: T2008157

Description: A&D 6100 g capacity top
loading balance.

Known Weight

Initial calibration by PCS

06/17/21
Regult Weight
1.0000 1.0000
100.0000 100.0000
1000.0000 1000.0000
Prod
NONE BALANCE 15 10-MAR-22

Check Date:
Analyst:

Weight Set Used:

Tolerance:

Out of Range:

10-MAR-22
DH

WTSET 3
1%

N
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Daily Balance Tolerance Check Reports

for : 195403

Instrument: BALANCE 15
Model: A&D GX-6001A
Serial Number: T2008157

Description: A&D 6100 g capacity top
loading balance.

Known Weight Initial calibration by PCS

06/17/21

Result Weight

1.0000 1.0000
100.0000 100.0000
1000.0000 1000.0000
Prod
GELI BALANCE 15 16-MAR-22
NONE BALANCE 15 16-MAR-22

Check Date:
Analyst:

Weight Set Used:
Tolerance:

Out of Range:

16-MAR-22

WISET 3

Z
o
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24937 Avenue Tibbitts

\ —~ 1, o H . . N
ECkert &Zﬁegﬂe[{ Valencia, California 91355

lsotope Products Tel 661:309:1010
Fax 661-257:8303

CERTIFICATE OF CALIBRATION
MULTINUCLIDE STANDARD SOLUTION

Customer: TELEDYNE BROWN ENGINEERING, INC. Source No.: 2088-10-1
P.O. No.: PO00149995 Reference Date: 1-Jun-19 12:00 PST
Catalog No.: 7602 Contained Radioactivity: 1.026 pCi 37.96 kBq
Physical Description: _ Y ¢y AL
A. Mass of solution: 5.16168 grams in 5 mL flame-sealed ampoule szq,,{ LA ‘} i J'()ji’?
B. Chemical form: Multinuclide in 2M HCI Lre oo F.0i00
C. Carrler content: See attached sheet 7 e T a1
D. Density: 1.033 g/mL @ 20°C Lind b, 2918757
‘ IV Lu\z jj; /:2:3’»-«;;'
. o : n T4 ET
Gamma-Ray Nuclide Half-life Branching Conec. Gammas per Total
Energy (keV) . Ratio (%) (nCi/g) second per gram Uncert.
47 Pb-210 22.3+0.2 years 418 46.62 72.10 4.1 %
88 Cd-109 462.6 +£ 0.7 days 3.63 63.10 84.75 3.0%
122 Co-57 271.79 £ 0.09 days 85.6 2.439 77.25 3.1 %
166 Ce-139 137.640 + 0.023 days 79.9 3.135 92.68 31 %
279 Hg-203 46.595 + 0.013 days 81.5 9.054 273.0 31%
392 Sn-113 115.09 £ 0.04 days 64.9 11.66 280.0 3.0 %
514 Sr-85 64.848 + 0.004 days 98.4 15.05 547.9 3.0 %
662 Cs-137 30.17 £ 0.16 years 85.1 . 10.50 330.6 3.0%
898 Y-88 106.630 + 0.025 days 94.0 24.69 858.7 3.0%
1173 Co-60 5.272 £ 0.001 years 99.86 12.46 4804 3.0 %
1333 Co-60 5.272 £ 0.001 years 99.98 12.46 460.9 3.0%
1836 Y-88 106.630 + 0.025 days 99.4 24.69 908.0 3.0%

Method of Calibration:

This source was prepared fro;n Welghed!ahﬁuots of solutions whose concentrations in uCi/g were determined
by gamma spectrometry. {1 agl; j oiEd W} 0 t&»v N 2
= R - It S\ P z : D~ g 9
. 7248 q in P Per febn Bigh e 5’"’5 (256 fa}
Notes: o e
- See reverse side for leak test(s) performed on this source. 39 [ SE @

- EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certlfcatlon) of Standard Reference
Materials (as in NRC Regulatory Guide 4.15). 7 ‘Mr

LS 3" \«\ 1 '\:.

- Nuclear data was taken from IAEA-TECDOC-619, 1991. Q ) oy \‘“ \ LA
- QOverall uncertainty is calculated at the 99% confidence level.

- This source has a recommended working life of 1 year.

21 May 19
Dafe EZIP Ref. No.: 2088-10

f@. 'ty Control

S0 5001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts Valencia, California 91355 1800 North Keystone Street Bur?_@’é&&?‘@%@@r%y"'




E & Z 2088-10-1 Mixed Gamma

6/1/19 12:00 PM

FULL 20 ML LSC VIAL

Orig. Wt  5.1617 Volume 50
: Wt Used 4.4184 Aliquot 2.0000 | Certificate Aliquoted Actual Percent
Nuclide Half-Life Energy(KeV) ate Gisi %err %eabn Bg/Tot GIS Bqg/Tot Diff
Cd-109  462.9d 88.0 84.75 3.72% 402,64 1498
Co-57 271.8d 122.1 77.25 85.51% 15.97 13.65
Ce-139 137.64d 165.9 92.68 80.35% 20.39 16.38
Hg-203  46.6d 279.2 273 77.30% 62.42 48.25
Sp-113  115.08d 391.7 280 64.90% 76.25 49.49
Sr-85  64.849 514.0 547.9 98.40% 98.41 96.83
Cs-137  30.17y 661.6 330.6 85.12% 68.64 58.43
Y-88  106.65d 898.0 858.7 93.40% 162.49 161.76
Co-60 5.27y 1173.2 460.4 100.00% 81.37 81.37
Co-60 527y 1332.5 460.9 100.00% 81.46 81.46
Y-88 106.65d 1836.0 908 99.38% 161.48 160.48
Eff. Name:
Analyst: KOJ
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PERCENT MOISTURE




Percent Moisture Report
Run Date: 03/23/2022
1.95403
Sample# Client ID Tare Wt Wet Wt Dry Wt Tare Balance/Date Dry Balance/Date  Analyst % Moist
1L95403-1 1;5.2-1 124.5 159.4 147 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 35.53
195403-2  18;5.2-1 124.6 211.5 182.4 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 33.49
1.95403-3 15;5.2-1 1245 200.2 173.1 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 35.8
1.95403-4 22;5.2-1 124.2 175.8 156.8 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 36.82
195403-5  129;5.2-1 124.2 176 160.1 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 30.69
1.95403-6 36;5.2-1 123.8 173.3 152.9 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 41.21
1.95403-7  |43;5.2-1 123.8 181.1 158.1 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 40.14
195403-8  |50;5.2-1 123.8 196.6 171.8 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 34.07
195403-9  |57;5.2-1 123.3 177.1 162.2 BALANCE 15 | 03/10/22 BALANCE 15 ] 03/16/22 | DH 27.7
1.95403-10 |63; 5.2-1 1233 166.9 151.7 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 34.86
1.95403-11 |64;5.1-1 1233 166.2 150.7 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 36.13
1.95403-12 |72;5.1-1 124 175.1 154.2 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 40.9
195403-13 180; 5.1-1 123.7 156.6 146.8 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 29.79
1.95403-14 188;5.1-1 124.1 192.3 168 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 35.63
195403-15 196;5.1-1 123.4 169.3 152.9 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 35.73
1.95403-16 1104, 5.1-1 123.7 180.4 161.3 BALANCE 15 | 03/10/22 BALANCE 15 ] 03/16/22 | DH 33.69
195403-17 |112;5.1-1 123.8 194.7 170.5 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 34.13
L95403-18 1120; 5.1-1 123 162.4 148.9 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 34.26
1.95403-19 [128;5.1-1 124.2 199.5 175.6 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 31.74
1.95403-20 1137;5.1-1 123 208.2 179.9 BALANCE 15 | 03/10/22 BALANCE 15 | 03/16/22 | DH 33.22
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Appendix IV
Field Notes




ANCHOR

QFEA === Sediment Core Collection Log
Page 1 of 24
Job: Grand Lake Vibracore Station ID: 08.1-1
Job No: 212451-01.01 Attempt No. 1
Field Staff: RC, TK, BT Date: 2/10/2022
Contractor: N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:

Lat/Northing: 619980 ft Long/Easting: 2915758 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 23 ft Time: 14:09 723.5 ft

DTM Lead Line: Height: 743.5 ft

Recovery Measurements (prior to cuts)

L 4
Core Collection Recovery Details:

Core Accepted: Yes I:I
Core Tube Length: 16 ft
Drive Penetration: 9.5-10 ft

Headspace Measurement: 3in
Recovery Measurement: 93in
Recovery Percentage: 82%

Total Length of Core To Process: 93 in (7.75 ft)

]

Drive Notes:

Soft sediment

Core Tube Length

o 2

Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,

odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Gray w/ brownish streaks, silt-clay, firmer in deeper part of core

Notes:

Took grain size sample from top & bottom 1 ft of core




ANCHOR

QEA <<= Sediment Core Collection Log
Page 2 of 24
Job: Grand Lake Vibracore Station ID: 08.1-2
Job No: 212451-01.01 Attempt No. 2
Field Staff: RC, TK, BT Date: 2/10/2022
Contractor: N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:

Lat/Northing: 619980 ft Long/Easting: 2915758 ft
A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 23 ft Time: 14:30 723.5 ft
DTM Lead Line: Height: 743.5 ft
Recovery Measurements (prior to cuts)
Core Collection Recovery Details: 1
Core Accepted: Yes I:I
Core Tube Length: 11 ft
Drive Penetration: 144 in
Headspace Measurement: 3in
Recovery Measurement: 129 in ]
Recovery Percentage: 90%

Total Length of Core To Process: 129 in

]

Drive Notes:

Soft sediment; drive to refusal at ~12 ft

Core Tube Length

* /

Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,

odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Gray w/ brownish streaks, silt-clay, firmer in deeper part of core; no visible layering

Notes:

Took grain size sample from top & bottom 1 ft of core




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QEA c=& Sediment Core Collection Log

Page 3 of 24
Station ID: 01.1-1
Attempt No. 1
Date: 2/11/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 669690 ft Long/Easting: 2905562 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 18 ft Time: 13:30 726.3 ft

DTM Lead Line: Height: 744.3 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

L 4

[]

Drive Penetration: 4.5 ft

Headspace Measurement: 2in
Recovery Measurement: 48 in
Recovery Percentage: 89%

Total Length of Core To Process: 48 in

]

Drive Notes:

Drove to refusal

Core Tube Length

* /

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

No visible layers, grayish clay throughout core

Firmer material at bottom of core tube

Notes:

Grain size samples @ 1 ft intervals




ANCHOR
QEA &=

Sediment Core Collection Log

Page 4 of 24
Job: Grand Lake Vibracore Station ID: 01.1-2
Job No: 212451-01.01 Attempt No. 2
Field Staff: RC, TK, BT Date: 2/11/2022
Contractor: N/A Logged By: BT

Vertical Datum: NAVD88

Horizontal Datum:

OK State Plane N

Field Collection Coordinates:

Lat/Northing: 669690 ft Long/Easting: 2905562 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 18 ft Time: 13:45 726.3 it

DTM Lead Line: Height: 744.3 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 8 ft

L 4

[]

Drive Penetration: 6 ft

Headspace Measurement: 3in

Recovery Measurement: 5ft3in=63in ]
Recovery Percentage: 66%

Total Length of Core To Process: 63 in

]

Drive Notes:

Drive went to refusal

Core Tube Length

* /

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

No visible layers, grayish clay throughout core

Firmer near bottom, no significant difference in texture otherwise

Notes:

Grain size samples @ 1 ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QEA =& Sediment Core Collection Log

Page 5 of 24
Station ID: 02.1-1
Attempt No. 1
Date: 2/11/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 669340 ft Long/Easting: 2911790 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 14 ft Time: 14:30 730.0 ft

DTM Lead Line: Height: 744.0 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

L 4

[]

Drive Penetration: 6 ft

Headspace Measurement: 1in
Recovery Measurement: 5'3"=63in
Recovery Percentage: 88%

Total Length of Core To Process: 63 in

]

Drive Notes:

Drove to refusal

Core Tube Length

* /

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

No visible layers in core, grayish clay throughout

Softer near surface

Notes:

Grain size samples @ 1 ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA === Sediment Core Collection Log

Page 6 of 24
Station ID: 02.1-2
Attempt No. 2
Date: 2/11/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 669340 ft Long/Easting: 2911790 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 14 ft Time: 14:45 730.0 t

DTM Lead Line: Height: 744.0 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 8 ft

L 4

[]

Drive Penetration: 7 ft

Headspace Measurement: 1in
Recovery Measurement: 6ft=72in
Recovery Percentage: 86%

Total Length of Core To Process: 72 in

]

Drive Notes:

Drove to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

No visible layers, grayish clay throughout core

Notes:

Grain size samples @ 1-ft intervals




ANCHOR
QEA &&=

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:
Lat/Northing: 660811 ft

A. Water Depth

B. Water Level Measurements
DTM Depth Sounder: 1.5 ft Time:

Sediment Core Collection Log

Page 7 of 24
Station ID: 03.1-1
Attempt No. 1
Date: 2/11/2022
Logged By: BT

Horizontal Datum: OK State Plan N

Long/Easting: 2910646 ft

C. Mudline Elevation
15:30 742.7 ft

DTM Lead Line: Height:

7442 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 11 ft

L 4

[]

Drive Penetration: 36 in

Headspace Measurement: 3in

Recovery Measurement: 2ft19in=33in
Recovery Percentage: 92%

Total Length of Core To Process: 33 in

]

Drive Notes:

Drove to refusal

Thick clay

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Appears to be clay, no visible layers

Very firm, limited penetration

Notes:

Grain size samples @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA === Sediment Core Collection Log

Page 8 of 24
Station ID: 03.1-2
Attempt No. 2
Date: 2/11/2022
Logged By: BT

Horizontal Datum: OK State Plan N

Lat/Northing: 660811 ft Long/Easting: 2910646 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 1.5 ft Time: 15:45 742.7 it

DTM Lead Line: Height: 744.2 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 8 ft

L 4

[]

Drive Penetration: 3.0 ft

Headspace Measurement: 1in
Recovery Measurement: 35in
Recovery Percentage: 97%

Total Length of Core To Process: 35 in

]

Drive Notes:

Drove to refusal

Core Tube Length

* /

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Some air bubbles in top foot; limited elsewhere

Thick, hard clay material

Notes:

Grain size samples @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore

Job No: 212451-01.01

Field Staff: RC, TK, BT

Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:
Lat/Northing: 612772 ft

A. Water Depth
DTM Depth Sounder: 14.5 ft
DTM Lead Line:

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

QFEA === Sediment Core Collection Log

Page 9 of 24
Station ID: 9.1-1
Attempt No. 1
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Long/Easting: 2912054 ft
B. Water Level Measurements C. Mudline Elevation
Time: 12:55 730.0 ft
Height: 744.5 ft

Recovery Measurements (prior to cuts)

L 4

[]

Drive Penetration: 2 ft

Headspace Measurement: 3in
Recovery Measurement: 18 in
Recovery Percentage: 75%

Total Length of Core To Process: 18 in

]

Drive Notes:

Driven to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Soft to ~6 in, firmer below

Gray silt/clay with no apparent layering

Notes:

Collected grain size samples @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore

Job No: 212451-01.01

Field Staff: RC, TK, BT

Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:
Lat/Northing: 612772 ft

A. Water Depth
DTM Depth Sounder: 14.5 ft
DTM Lead Line:

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 8 ft

QFEA === Sediment Core Collection Log

Page 10 of 24
Station ID: 9.1-2
Attempt No. 2
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Long/Easting: 2912054 ft
B. Water Level Measurements C. Mudline Elevation
Time: 12:55 730.0 ft
Height: 744.5 ft

Recovery Measurements (prior to cuts)

L 4

[]

Drive Penetration: 2 ft

Headspace Measurement: 8in
Recovery Measurement: 12in
Recovery Percentage: 50%

Total Length of Core To Process: 12 in

]

Drive Notes:

Driven to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Soft material in top ~6 in, firmer below

Gray silt/clay with no visible layers

Notes:

Grain size sampling @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA === Sediment Core Collection Log
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Station ID: 8.2-1
Attempt No. 1
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 619613 ft Long/Easting: 2917399 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 17.5 ft Time: 13:55 727.0 t

DTM Lead Line: Height: 7445 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

L 4

[]

Drive Penetration: 3 ft

Headspace Measurement: 2in
Recovery Measurement: 24 in
Recovery Percentage: 67%

Total Length of Core To Process: 24 in

]

Drive Notes:

Driven to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Softer, water-logged clay in first ~12 in, firmer ~12-24 in

Notes:

Grain size sampling @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA === Sediment Core Collection Log
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Station ID: 6.1-1
Attempt No. 1
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 636016 ft Long/Easting: 2923350 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 7.5 ft Time: 14:45 726.9 it

DTM Lead Line: Height: 744 .4 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

L 4

[]

Drive Penetration: 1.5 ft

Headspace Measurement: 6in
Recovery Measurement: 12in
Recovery Percentage: 67%

Total Length of Core To Process: 12 in

]

Drive Notes:

Driven to refusal

Possibly hung up on underwater debris or buried log/rock

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Soft, grayish silt/clay - suggests caught on buried material or would have driven further

Notes:

Grain size samples collected @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA ==& Sediment Core Collection Log
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Station ID: 06.2-1
Attempt No. 1
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 636017 ft Long/Easting: 2923048 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 4.5 ft Time: 15:00 739.7 it

DTM Lead Line: Height: 744.2 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

L 4

[]

Drive Penetration: 7 ft

Headspace Measurement: 4in
Recovery Measurement: 76 in
Recovery Percentage: 90%

Total Length of Core To Process: 76 in

]

Drive Notes:

Driven to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Grayish silt/clay throughout, no obvious layers

Firmer clay near bottom

Notes:

Grain size samples @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QEA =& Sediment Core Collection Log
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Station ID: 06.2-2
Attempt No. 2
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 636017 ft Long/Easting: 2923048 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 4.5 ft Time: 15:20 739.7 it

DTM Lead Line: Height: 744.2 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 10 ft

4

[]

Drive Penetration: 7 ft

Headspace Measurement: 2in
Recovery Measurement: 81in
Recovery Percentage: 96%

Total Length of Core To Process: 81 in

]

Drive Notes:

Driven to refusal

Core Tube Length

L 4 /

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Grayish silt/clay throughout, no obvious layers

Firm, especially near bottom of core

Notes:

Grain size sampling @ 1 ft intervals




ANCHOR

Job: Grand Lake Vibracore

Job No: 212451-01.01

Field Staff: RC, TK, BT

Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:
Lat/Northing: 626482 ft

A. Water Depth
DTM Depth Sounder: 6 ft
DTM Lead Line:

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

QEA =& Sediment Core Collection Log
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Station ID: 07.1-1
Attempt No. 1
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Long/Easting: 2914670 ft
B. Water Level Measurements C. Mudline Elevation
Time: 16:00 738.5 ft
Height: 744.5 ft

Recovery Measurements (prior to cuts)

L 4

[]

Drive Penetration: 5.5 ft

Headspace Measurement: 5in
Recovery Measurement: 57 in
Recovery Percentage: 86%

Total Length of Core To Process: 57 in

]

Drive Notes:

Driven to refusal

Core Tube Length

* /

Core Field Observations and Description

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Worm @ ~6 in from surface, signs of biotic activity

Gray silt/clay, no visible layers

Notes:

Grain size samples @ 1 ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:
Lat/Northing: 626591 ft

A. Water Depth

DTM Depth Sounder: 17.5 ft Time:

QEA =& Sediment Core Collection Log
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Station ID: 7.21
Attempt No. 1
Date: 2/12/2022
Logged By: BT

Horizontal Datum: OK State Plane N

DTM Lead Line:

Long/Easting: 2914380 ft
B. Water Level Measurements C. Mudline Elevation
16:15 726.8 ft
744 .3 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

L 4

[]

Drive Penetration: 7 ft

Headspace Measurement: 2in
Recovery Measurement: 79in
Recovery Percentage: 94%

Total Length of Core To Process: 79 in

]

Drive Notes:

Driven to refusal

Core Tube Length

* /

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Significant texture change @ ~12 in, softer above, visibly similar clay/silt

Notes:

Grain size samples @ 1-ft interval




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QEA =& Sediment Core Collection Log
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Station ID: 4.1-1
Attempt No. 1
Date: 2/13/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 649883 ft Long/Easting: 2925261 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 6 ft Time: 10:50 738.5 it

DTM Lead Line: Height: 7445 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 11 ft

L 4

[]

Drive Penetration: 5 ft

Headspace Measurement: 3in
Recovery Measurement: 49 in
Recovery Percentage: 82%

Total Length of Core To Process: 49 in

]

Drive Notes:

Possibly caught on buried tree branch or other debris

Core Tube Length

* /

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Core catcher shoved into core tube suggests it wasn't caught on debiris; thick clay layer stopping drive more likely

Firm clay near bottom, soft silty/clayey layers above; gradual transition with no distinct layering

Notes:

Grain size sampling @ 1-ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA === Sediment Core Collection Log
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Station ID: 4.21
Attempt No. 1
Date: 2/13/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 650123 ft Long/Easting: 2926237 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 2 ft Time: 11:20 7425 it

DTM Lead Line: Height: 7445 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 12 ft

L 4

[]

Drive Penetration: 8 ft

Headspace Measurement: 2in
Recovery Measurement: 92 in
Recovery Percentage: 96%

Total Length of Core To Process: 92 in

]

Drive Notes:

Significantly deeper penetration here than nearby Site 4.1

Drove to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Organic debris on surface of core (~1-2 inches) - sticks & leaves

Softer material @ surface, firmer in deeper parts of core

Notes:

Grain size samples @ 1-ft interval




ANCHOR

Job: Grand Lake Vibracore

Job No: 212451-01.01

Field Staff: RC, TK, BT

Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:
Lat/Northing: 647148 ft

A. Water Depth
DTM Depth Sounder: 2 ft
DTM Lead Line:

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 14 ft

QFEA === Sediment Core Collection Log
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Station ID: GL1-1
Attempt No. 1
Date: 2/13/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Long/Easting: 2915104 ft
B. Water Level Measurements C. Mudline Elevation
Time: 12:05 7424 ft
Height: 744 .4 ft

Recovery Measurements (prior to cuts)

L 4

[]

Drive Penetration: 8 ft

Headspace Measurement: 3in
Recovery Measurement: 90 in
Recovery Percentage: 94%

Total Length of Core To Process: 90 in

]

Drive Notes:

Drove to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Silt and clay, no clear layering

Notes:

Grain size sampling @ 1 ft intervals




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA === Sediment Core Collection Log
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Station ID: GL1-2
Attempt No. 2
Date: 2/13/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 647148 ft Long/Easting: 2915104 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 2 ft Time: 12:22 742.4 it

DTM Lead Line: Height: 744 .4 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 14 ft

L 4

[]

Drive Penetration: 8 ft

Headspace Measurement: 5in
Recovery Measurement: 84 in
Recovery Percentage: 88%

Total Length of Core To Process: 84 in

]

Drive Notes:

Driven to refusal

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Sticks and organic debris in top ~12 in of core

Notes:

Grain size samples @ 1-ft interval




ANCHOR

Job: Grand Lake Vibracore
Job No: 212451-01.01
Field Staff: RC, TK, BT
Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:

QFEA === Sediment Core Collection Log

Page 21 of 24
Station ID: 05.1-1
Attempt No. 1
Date: 2/13/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Lat/Northing: 644108 ft Long/Easting: 2913784 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 2 ft Time: 13:00 7425 it

DTM Lead Line: Height: 7445 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 12 ft

L 4

[]

Drive Penetration: 11 ft

Headspace Measurement: 1in
Recovery Measurement: 117 in (9'9")
Recovery Percentage: 89%

Total Length of Core To Process: 117 in (9'9")

]

Drive Notes:

Driven to refusal, firmer material near bottom of drive

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Air bubbles in top ~18 in

Relatively soft silt/clay material throughout, no visible layers; grayish sediment

Notes:

Divided into 4 cm samples for Cs-137 testing
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QFEA === Sediment Core Collection Log
Page 22 of 24
Job: Grand Lake Vibracore Station ID: 05.1-2
Job No: 212451-01.01 Attempt No. 2
Field Staff: RC, TK, BT Date: 2/13/2022
Contractor: N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 644108 ft Long/Easting: 2913784 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 2 ft Time: 13:00
DTM Lead Line: Height: 7445 ft

Recovery Measurements (prior to cuts)

L 4
Core Collection Recovery Details:

Core Accepted: Yes I:I
Core Tube Length: 12 ft

Drive Penetration: 9.5 ft

Headspace Measurement: 2in
Recovery Measurement: 102 in
Recovery Percentage: 89%
Total Length of Core To Process: 102 in

]

Drive Notes:

Driven to refusal, similar to core 05.1-1

Core Tube Length

o 2

Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,

odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Silt/clay misture throughout core, no obvious layers

Grayish material, firmer at bottom

Notes:

Grain size samples @ 1 ft intervals




ANCHOR

Job: Grand Lake Vibracore

Job No: 212451-01.01

Field Staff: RC, TK, BT

Contractor: N/A

Vertical Datum: NAVD88

Field Collection Coordinates:
Lat/Northing: 644002 ft

A. Water Depth
DTM Depth Sounder: 5.5 ft
DTM Lead Line:

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length: 16 ft

QFEA === Sediment Core Collection Log

Page 23 of 24
Station ID: 05.2-1
Attempt No. 1
Date: 2/13/2022
Logged By: BT

Horizontal Datum: OK State Plane N

Long/Easting: 2913396 ft
B. Water Level Measurements C. Mudline Elevation
Time: 13:22 738.9 ft
Height: 744 .4 ft

Recovery Measurements (prior to cuts)

L 4

[]

Drive Penetration: 10 ft

Headspace Measurement: 1in
Recovery Measurement: 107 in
Recovery Percentage: 89%

Total Length of Core To Process: 107 in

]

Drive Notes:

Driven to refusal; Similar to Site 05.1

Core Tube Length

o 2

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

No visible layers; grayish silt/clay throughout core, softer near surface, but all was malleable

Notes:

Collected samples for cesium-137 analysis every 4 cm
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QEA === Sediment Core Collection Log
Page 24 of 24
Job: Grand Lake Vibracore Station ID: 05.2-2
Job No: 212451-01.01 Attempt No. 2
Field Staff: RC, TK, BT Date: 2/13/2022
Contractor: N/A Logged By:

Vertical Datum: NAVD88 Horizontal Datum:

OK State Plane N

Field Collection Coordinates:

2913396 ft

Lat/Northing: 644002 ft Long/Easting:

A. Water Depth B. Water Level Measurements
DTM Depth Sounder: 5.5 ft Time: 13:40
DTM Lead Line: Height: 744 .4 ft

Core Collection Recovery Details:
Core Accepted: Yes
Core Tube Length:  16ft

Drive Penetration: 10 ft

Headspace Measurement: 2in
Recovery Measurement: 102 in
Recovery Percentage: 85%

Total Length of Core To Process: 102 in

Drive Notes:

Driven to refusal

Core Tube Length

C. Mudline Elevation

738.9 ft

Recovery Measurements (prior to cuts)

[]

]

L

Core Field Observations and Description:

Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents,
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

Grayish silt/clay throughout, very malleable; softer at surface, no visible layers

Notes:

Collected grain size samples @ 1 ft intervals
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Calibration Plots
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Validation Plots
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Simulated 2019 Average Channel and Average Section Plots



Neosho River Average Channel

g,
...». (98eD sasWW0))
PY 09 3
2. 69 AMHPIO
S a3pug vi-|
S0 B
Ale!V (98p1ug siouuo))
x PY 065 S
Mv (sa8plg uim )
s 09 AMH
.Q
sﬁ ) -
L] 'C.
« L]

J9AY X3

(28p1ug 1e0q]1ES)

65 AMH

770

o
O
M~

750

(Qd 1) uonens|3

120 130 140 150 160
River Mile

110

100

Landmarks

——2019/2017 - Simulation

—1940



(98ep aouswwo))
PY 09 3

69 AMHpPIO

adpug v

(98pug siouuo))
PY 06S S

Neosho River Average Section

49A1d Y13

» | )
(23plig 1e0q]IES) " an
65 AMH e,

770

o
O
M~

750

(Qd ¥) uonens|3

(@) o o o
< o N — o
M~ M~ M~ M~

120 130 140 150 160
River Mile

110

100

« Simulation Landmarks

——2019/2017

—1940



Hwy 60 (Twin Bridges)

Spring River Average Channel

OK 100/E 10 Rd

2|z
a | [
S N
5 10 15 20
River Mile

—1940 —2019/2017 = Simulation ——Landmarks

25



Hwy 60 (Twin Bridges)

Spring River Average Section

OK 100/E 10 Rd

I-44 Bridge
E57Rd

5 10 15 20
River Mile

—1940 2019/2017 =« Simulation ——Landmarks

25



Elk River Average Channel
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Simulated HEC-RAS Stage-Storage Curves
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2069 HEC-RAS Geometry Stage-Storage (Baseline Ops)

670
650
630
610

o
(9]
X0

(Qd 4) uonens|3

770
750
730
710

-ft)

Reservoir Storage (acre

2069 Total

2019 Total



2069 HEC-RAS Geometry Stage-Storage (High Sed)
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Simulated Future Average Channel and Average Section Plots -
Operations Comparison
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Simulated Future Average Channel and Average Section Plots -
Sediment Loading Comparison
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Spring River Average Channel
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Tar Creek Average Channel
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Tar Creek Average Section
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Please see following spreadsheets for cross section analyses:

e ElkRiver-XS_Analysis

¢ NeoshoRiver-XS_Analysis-01
e NeoshoRiver-XS_Analysis-02
¢ NeoshoRiver-XS_Analysis-03
e SpringRiver-XS_Analysis



Appendix G
1D UHM Results
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River Mile (Elk River)

Low Sed Rate, Start @ 740.0 Low Sed Rate, Start @ 745.0
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Low Sed Rate, Start @ 745.0 Low Sed Rate, Start @ 750.0

Diff: 740

Landmarks

— — High Sed Rate, Start @ 740.0
Diff: 745

Max Difference in WSE (ft)




Max Water Surface Elevation (ft PD)

761

759

757

755

753

100-year STM: Sedimentation Rate Sensitivity

" ]

110

111 112

Low Sed Rate, Start @ 740.0

113 114 115 116 117
River Mile (Neosho River)

Low Sed Rate, Start @ 745.0

Low Sed Rate, Start @ 750.0

High Sed Rate, Start @ 745.0 — — High Sed Rate, Start @ 750.0 ===-- Diff: 740

Diff: 750

Landmarks

L2
118 119 120

— — High Sed Rate, Start @ 740.0
----- Diff: 745

Max Difference in WSE (ft)




Max Water Surface Elevation (ft PD)

100-year STM: Sedimentation Rate Sensitivity

774 -7
—
o
. &8
o %) % - L 6
z 2 |2 g
o5 o
768 n I -5
-4
ge]
®©
i
762 o -3
o))
re}
@ L2
756 PN S ——— L 2l -1
‘_____4 “\‘ LT Seeeccccaa --~~____
it O EL R, P i N e DL R e :s __________
[ | Seeeeaa oSS =================: 0
750 - -1
120 121 122 123 124 125 126 127 128 129 130
River Mile (Neosho River)
Low Sed Rate, Start @ 740.0 Low Sed Rate, Start @ 745.0 Low Sed Rate, Start @ 750.0 — — High Sed Rate, Start @ 740.0
High Sed Rate, Start @ 745.0 — — High Sed Rate, Start @ 750.0 ====- Dif: 740 =00 ee==- Diff: 745
----- Diff: 750 Landmarks

Max Difference in WSE (ft)




100-year STM: Sedimentation Rate Sensitivity

784 r 6
F5
c /
L
© x 3 -3
i>’ < o & >
L [ © ~ hd @®
()
8 776 S e xlx| Z -2
£ . 8 2|z D2
(] c e m T
2 = ® =
e 9 T =2 -1
] < O
-
©
; 772 L X F ¥ T I Y Y T I T Y Y Y Y Y DY e e e e e e e s s s s e 0
s
=
- -1
768 - -2
130 131 132 133 134 135 136 137 138 139 140

River Mile (Neosho River)

Low Sed Rate, Start @ 740.0 Low Sed Rate, Start @ 745.0 Low Sed Rate, Start @ 750.0 — — High Sed Rate, Start @ 740.0
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River Mile (Neosho River)
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River Mile (Neosho River)
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River Mile (Neosho River)

Baseline Operations, Start @ 740.0

Baseline Operations, Start @ 745.0
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River Mile (Neosho River)

Baseline Operations, Start @ 740.0

Baseline Operations, Start @ 745.0

Baseline Operations, Start @ 750.0

— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
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River Mile (Neosho River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
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River Mile (Spring River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
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River Mile (Elk River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
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Baseline Operations, Start @ 740.0
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River Mile (Tar Creek)
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Baseline Operations, Start @ 740.0
— — Anticipated Operations, Start @ 740.0
----- Diff: 740

Landmarks

River Mile (Neosho River)

Baseline Operations, Start @ 745.0

Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
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River Mile (Neosho River)
Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
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River Mile (Neosho River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
----- Diff: 740 ====-Diff: 745 ====-Diff: 750
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River Mile (Neosho River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
----- Diff: 740 ====-Diff: 745 ====-Diff: 750

Landmarks

Max Difference in WSE (ft)




Max Water Surface Elevation (ft PD)

768

766

764

762

760

100-year STM: Anticipated vs Baseline Ops, Future Conditions

Highway 60
OK Highway 10

—_— = _, ——
> T —

1 2 3 4 5 6 7 8 9
River Mile (Spring River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
----- Diff: 740 -===-Diff: 745 ====-Diff: 750

Landmarks

-1

Max Difference in WSE (ft)




Max Water Surface Elevation (ft PD)

792

784

776

768

760

100-year STM: Anticipated vs Baseline Ops, Future Conditions

<

<

2

©

J

2

£

| e resgecceccsererrececa ==
10 11 12 13

Baseline Operations, Start @ 740.0
— — Anticipated Operations, Start @ 740.0

Diff: 740

Landmarks

----- Diff: 745

Diff: 750

o
®©
@]
o
N~
Te)
u g
4
2
3
(0p]
0
X
4
O
14 15 16 17 18 19 20 21
River Mile (Spring River)
Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0

Max Difference in WSE (ft)




Max Water Surface Elevation (ft PD)

764

760

756

752

748

100-year STM: Anticipated vs Baseline Ops, Future Conditions

2 of §
— ™
o g
> ©o -
I -
B e . e e L A S S ey
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

River Mile (Elk River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0
— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0
----- Diff: 740 -===-Diff: 745 ====-Diff: 750

Landmarks

Max Difference in WSE (ft)




Max Water Surface Elevation (ft PD)

780

774

768

762

756

100-year STM: Anticipated vs Baseline Ops, Future Conditions

15

16 17 18 19

River Mile (Elk River)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0

Baseline Operations, Start @ 750.0

— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0

pDif.740 eeee- Diff. 745 eeee- Diff: 750
Landmarks

Max Difference in WSE (ft)




Max Water Surface Elevation (ft PD)

792

786

780

774

768

OK Highway 10

100-year STM: Anticipated vs Baseline Ops, Future Conditions

Central Ave
Rockdale Blvd
BN RR

22nd Ave

2 3 4 5 6 7
River Mile (Tar Creek)

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0

— — Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 — — Anticipated Operations, Start @ 750.0

bift.740  ee=-- Diff.745  ee=-- Diff: 750

Landmarks

Max Difference in WSE (ft)




	Appendix E: Subsurface Investigation
	Appendix F: STM Results
	Appendix G: 1D UHM Results



