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4.0

4.1

INTERPRETATION AND TRENDS OF RESULTS

Air Particulate and Radioiodine Sample

There were 312 air samples collected and analyzed for gross beta and 114 air samples
collected and analyzed for I-131 during 2023. Air particulate samples are collected weekly from
six air-sampling locations five of which are indicator locations and one of which is a control
location. Air iodine samples were collected at the same stations up until the REMP modification
which went into effect on 5/8/2023. During the weekly collection, an "as found" and "as left"
leak test is performed at each station. Weekly samples were sent to Teledyne Brown
Engineering Environmental Services for analysis.

Analysis of the airborne particulate sample data, between the five near-site indicator locations
and the control location, validates that the surrounding environment is not adversely affected by
Palisades' effluents. The average concentration of gross beta activity among all indicator
locations was 2.61E-02 pCi/m? and was 2.41E-02 pCi/m? for the control location. All I-131
activity results, for both indicator and control locations, were below the minimum detectable
activity (MDA). Gamma isotopic analysis is performed quarterly on a quarterly composite of the
filter papers. All radionuclides detected (Be-7 and K-40) were naturally occurring radionuclides
which are not attributed to plant effluents.

Palisades’ pre-operational environmental study showed naturally occurring gross beta radiation
between 0.03 and 3.0 pCi/m?® with a similar trend between stations onsite, in the surrounding
community, and control stations. The activity results from 2023 indicate there is no measurable
change between pre-operational airborne gross beta activity and present day airborne gross
beta activity.

There were two REMP deviations in 2023 involving air sampling. Both deviations involved a
tripped GFCI outlet. Sufficient volume was obtained from all REMP air samples to perform
analysis and all results were incorporated in the statistics in this report. These instances are
discussed in more detail in Attachment 1 Table 8.

In the absence of plant-related gamma radionuclides, gross beta activity is attributed to naturally
occurring radionuclides. The air sample results collected in accordance with the REMP support
the conclusions of the effluents monitoring program for 2023. This conclusion is that the
surrounding environment is not adversely affected by Palisades' effluents. No REMP air
samples from 2023 contained measurable radiological materials attributed to Palisades'
effluents.
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4.2

Thermoluminescent Dosimetry (TLD) Sample Results

Palisades reports measured dose as net exposure (subtracting transit reading)
normalized to 91 days. TLDs are oriented in an inner ring, outer ring, and control
locations. The inner ring consists of 11 TLDs, the outer ring consists of 9 TLDs, and
there is 1 control location. This orientation allows for monitoring all 9 overland
compass sectors surrounding Palisades. To assess the effect of direct and shine
radiation from Palisades to the environment the inner ring, outer ring, and control
TLDs are compared to one another. Additionally, each individual TLD location is
compared to a baseline of data which was created from a comprehensive review of
data from 2011 through 2016. The high and low values for the baseline are based
upon two standard deviations for each data point from 2011 through 2016. If a value
is measured outside the baseline additional follow-up investigation is performed to
evaluate the cause. During 2023, none of the TLD values were greater than the
baseline. One TLD reading was less than the baseline, which is attributed to
statistical variance. There was no REMP deviations in 2023 involving TLDs.

During 2021, four additional locations were added (identified as 4-21, 5-21, 9-21, and
11-21) to establish a new baseline at these locations. Starting in the first quarter of
2022, locations 4, 5, 9, 10, 11, and 12 were discontinued and locations 4-21, 5-21, 9-
21, and 11-21 were implemented into the program. Essentially this resulted in a
relocation of three of the outer ring TLDs, a relocation of one of the control TLDs, and
a discontinuation of two control TLDs. All changes made were in accordance with the
ODCM and the ODCM change process (technical specification 5.5.1 c.).

Table 5 shows the consistent trend of average inner ring, outer ring, and control TLD
average measurements.

TLD measurements taken as part of Palisades’ pre-operational environmental study
used different instrumentation which had difficulty in achieving desired sensitivity and
accuracy. A more sensitive type of TLD was implemented in 1971 and the present
day TLD device used is the industry standard. TLD data has trended consistently
throughout the several most recent independent spent fuel storage installation (ISFSI)
loading campaigns which indicates these loading campaigns have had no
measurable effect on the environment.

Table 5, Direct Radiation Annual Summary
Year I?;‘:Igi?)g Outer Ring (mR/Qtr) Con::::all_gtc; ?tion
2015 9.5 11.2 10.9
2016 9.6 11.3 11.2
2017 9.3 11.2 10.9
2018 9.3 11.1 11.0
2019 94 11.2 11.0
2020 9.3 11.2 11.1
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4.3

4.3.1

Table 5, Direct Radiation Annual Summary
Inner Ring . Control Location
Year (MR/Qr) Outer Ring (mR/Qtr) (mR/Qtr)
2021 9.3 11.3 11.1
2022 9.7 11.4 12.0
2023 9.5 11.2 11.8

Waterborne Sample Results

During 2023 Palisades implemented the REMP in accordance with the ODCM for
collection of surface, drinking, and groundwater. For all surface, drinking, and
groundwater indicator samples, the same control sample is used as a baseline for
comparison. That control sample is referred to as the "Ludington Control" and is
collected 201 km north of Palisades. The Ludington Control sample is analyzed
monthly and is a composite of daily samples. The Ludington Control sample is
analyzed for gamma, tritium, and gross beta activity. In 2023 the only radionuclide
activity detected in Ludington Control water was naturally occurring isotopes (Ra-226
and Th-228). Of the twelve Ludington Control samples collected in 2023, two
contained detectable gross beta with an average value of 3.29 pCi/L. The gross beta
activity is a result of naturally occurring radionuclide and is not attributed to Palisades’
effluents.

Surface Water

The indicator surface water samples collected and analyzed for the REMP include
"Lake In" water. This sample is Lake Michigan water after it has traveled through the
Palisades’ intake structure and traveling screens. This sample is collected daily and
composited into a monthly sample which is analyzed for gamma radionuclide and
tritium onsite. This sample is also analyzed by Teledyne Brown Engineering
Environmental Services for gamma, tritium, and gross beta activity. All radionuclide
detected (Th-228) were naturally occurring and are not attributed to Palisades’
effluents. Three out of the twelve monthly samples contained measurable gross beta
with the average detectable gross beta activity at 4.56 pCi/L. The gross beta activity
is attributed to naturally occurring radionuclide.

Palisades’ pre-operational environmental study established a baseline of gross beta
activity for the site before Palisades was operational. The study results for surface
water showed consistently measurable results for gross beta activity between 11 - 18
(+/- 5) pCilL.

The surface water sample results collected in accordance with the REMP support the
conclusions of the effluents monitoring program for 2023. This conclusion is that the
surrounding environment is not adversely affected by Palisades’ effluents. No REMP
surface water samples from 2023 contained measurable radiological materials
attributed to Palisades’ effluents.
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4.3.2

4.3.3

Drinking Water

The indicator drinking water samples collected and analyzed for the REMP include
"Domestic Water" and "South Haven Drinking Water”. All samples are analyzed for
gamma, tritium, and gross beta by Teledyne Brown Engineering Environmental
Services.

Domestic Water is collected onsite from a potable water system. This sample is
collected daily and composited into a monthly sample which is analyzed for gamma
radionuclide and tritium onsite. All radionuclide detected (K-40) were naturally
occurring and are not attributed to Palisades’ effluents. Four out of the twelve
monthly samples contained measurable gross beta activity with the average
detectable gross beta activity at 3.23 pCi/L. The gross beta activity is attributed to
naturally occurring radionuclide. Domestic water is not required by the ODCM for the
REMP. This sample is collected as part of the NRC bulletin 80-10 commitments and
is included in this report because the data strengthens the REMP.

South Haven Drinking Water is collected from the City of South Haven Water
Treatment facility located in South Haven, MI. All radionuclide detected (K-40 and
Th-228) were naturally occurring and are not attributed to Palisades’ effluents. Three
out of the twelve monthly samples contained measurable gross beta with the average
detectable gross beta activity at 2.94 pCi/L. The gross beta activity is attributed to
naturally occurring radionuclide.

Palisades’ pre-operational environmental study established a baseline of gross beta
activity for the site before Palisades was operational. The study results relied upon
as a baseline for drinking water analysis are the same results as with surface water,
that being consistent gross beta activity between 11 - 18 (+/- 5) pCi/L.

The drinking water sample results collected, in accordance with the REMP, support
the conclusions of the effluents monitoring program for 2023. This conclusion is that
the surrounding environment is not affected by Palisades’ effluents. No REMP
drinking water samples from 2023 contained measurable radiological materials
attributed to Palisades’ effluents.

Groundwater

Palisades implements an extensive groundwater monitoring program in accordance
with NEI-0707, "Industry Ground Water Protection Initiative - Final Guidance
Document". This program is designed to identify onsite leaks to groundwater to allow
for prompt repair or isolation of the leak. The results of the onsite groundwater
program are described in the ARERR. Palisades samples one offsite groundwater
location. This sample is not required by Palisades’ ODCM but is procedurally
implemented to strengthen the program overall. The REMP groundwater sample is
collected offsite from a neighboring community and is identified as, "Palisades Park
Commercial Well Water". This sample is collected once per month as a grab sample
from a community just south of Palisades while the facility is operational (summer
months). This sample is analyzed for gamma, tritium, and gross beta activity by
Teledyne Brown Engineering Environmental Services. In 2023, no radionuclides
were detected in this sample, including tritium. Four out of the six monthly samples
contained measurable gross beta with the average detectable gross beta activity at
4.54 pCi/L. The gross beta activity is attributed to naturally occurring radionuclide.
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4.4

4.5

Palisades' pre-operational environmental study established a baseline of gross beta
activity for the site before Palisades was operational. The study results were that five
well water samples from Palisades contained gross beta activity above 5 pCi/L with
the highest value being 16 pCi/L. Two samples from Covert Park well water
contained gross beta activity at 6 and 7 pCil/L.

The groundwater sample results collected in accordance with the REMP support the
conclusions of the effluents monitoring program for 2023. This conclusion is that the
surrounding environment is not adversely affected by Palisades' effluents. No REMP
groundwater samples from 2023 contained measurable radiological materials
attributed to Palisades’ effluents.

Sediment Sample Results

Sediment samples are collected two times per year north and south of the plant from
the beach on Lake Michigan. One sample is collected at the southern edge of the
property and a second sample is collected approximately 0.5 miles north of the plant.
The sample south of the plant is not required by the ODCM but is collected and
analyzed to strengthen the REMP. Both the north and south sediment samples are
analyzed for gamma radionuclide. In 2023, the only radionuclides detected (K-40,
Th-228) were naturally occurring isotopes which are not attributed to Palisades’
effluents. In accordance with the ODCM, no control sample is collected for this
sample type.

Soil samples were not specifically part of the Palisades’ pre-operational
environmental study however a study of Cs-137 found in soil (due to global events
such as historical atomic testing and fallout) was performed by Palisades in 2011.
Analysis was performed of soil in the surrounding area (Southwest Michigan) which
showed Cs-137 concentrations between 1.41E-08 uCi/g and 5.68E-07 uCi/g with an
average of 2.68E-07 uCi/g. Considering similar studies performed by other utilities, a
conservative (low) background of 1.8E-07 uCi/g Cs-137 in soil is assumed to be due
to global fallout.

The sediment sample results collected in accordance with the REMP support the
conclusions of the effluents monitoring program for 2023. This conclusion is that the
surrounding environment is not adversely affected by Palisades’ effluents. No REMP
sediment samples from 2023 contained measurable radiological materials attributed
to Palisades’ effluents.

Ingestion Sample Results

Fish Sample Results

Indicator and Control fish samples are collected and analyzed twice per year. The
filet of the fish is analyzed for gamma radionuclide. The indicator fish are collected
near Palisades lake-out discharge point. At least 2 species of commercial or
recreational importance are collected and analyzed. At least one sample of the same
species is collected as a control sample. The control fish are collected 201 km north
of Palisades near Ludington, MI. In 2023, the only radionuclides detected among all
fish samples were naturally occurring radionuclides (K-40) which were not attributed
to Palisades’ effluents.
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4.6

Palisades’ pre-operational environmental study established a baseline for radiological
material in fish. The study established that gross beta activity is generally between 2
and 4 pCi/g and gross gamma activity is generally between 0.04 and 0.4 pCi/g in fish.
Cs-137 and Sr-90 were measured in the pre-operational study and were expected to
be measured due to known worldwide contamination from historical global atomic
testing. Cs-137 detected was generally between 0.10 and 0.25 pCi/g and Sr-90
detected was generally between 0.01 to 0.04 pCi/g in the pre-operational
environmental study.

The fish sample results collected in accordance with the REMP support the
conclusions of the effluents monitoring program for 2023. This conclusion is that the
surrounding environment is not adversely affected by Palisades’ effluents. No REMP
fish water samples from 2023 contained measurable radiological materials attributed
to Palisades’ effluents.

Land Use Census Results

The latest land use census (performed in 2023) did not identify any new locations that
prompt a change to the REMP. Similarly, there was no impact to the Radiological
Effluents Control Program. The method used to perform the census was a visual
survey. The sectors in Table 6 include all overland compass sectors.

In accordance with the REMP, the census was restricted to 2.5 miles after it was
confirmed that the existing cow and goat in the ESE sector would be the critical
receptor (for dose modeling purposes) even if a cow or goat were identified greater
than 2.5 miles from Palisades in the other sectors.

Table 6, Land Use Census
Sector Direction Cow (miles) Goat (miles)
2 NNE >25 >25
3 NE >2.5 >25
4 ENE 2.29 >2.5
5 E 3.51 3.46
6 ESE 2.04 2.04
7 SE 3.88 3.88
8 SSE >2.5 >25
9 S >25 >2.5
10 SSw >25 >25
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4.7

5.0

Interlaboratory Comparison Results

Attachment 3 contains a summary of the results for the Interlaboratory Comparison
program for Teledyne Brown Engineering Environmental Services.

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

1. Table 7, Radiological Environmental Monitoring Program Summary,
summarizes data for the 2023 REMP program.
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Table 9, Air Gross Beta Data Summary Table
Analysis: Gross Beta Units: pCi/m?
Start Date | End Date ifl?"t‘l’z?] Station AS || Station Ag" Station A9 St::ig " ;t(?[t"igg 2
(Indicator) (Indicator) | (Indicator) | (Indicator) (Indicator) (Control)
REQUIRED LLD = 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02 1.00E-02
01/03/23 01/09/23 3.89E-02 2.52E-02 2.68E-02 2.46E-02 2.45E-02 2.39E-02
01/09/23 01/16/23 4.43E-02 3.17E-02 3.28E-02 3.12E-02 3.10E-02 2.80E-02
01/16/23 01/23/23 2.40E-02 1.93E-02 2.90E-02 1.75E-02 2.16E-02 1.93E-02
01/23/23 01/30/23 4.50E-02 3.34E-02 3.16E-02 3.18E-02 3.12E-02 3.05E-02
01/30/23 02/06/23 3.99E-02 3.14E-02 3.23E-02 3.65E-02 2.96E-02 2.63E-02
02/06/23 02/13/23 3.25E-02 2.88E-02 2.71E-02 2.50E-02 2.31E-02 2.55E-02
02/13/23 02/21/23 3.83E-02 2.81E-02 3.06E-02 2.90E-02 2.62E-02 2.80E-02
02/21/23 02/28/23 2.77E-02 2.29E-02 1.85E-02 2.14E-02 1.95E-02 1.69E-02
02/28/23 03/07/23 3.40E-02 2.48E-02 2.00E-02 2.67E-02 2.31E-02 2.60E-02
03/07/23 03/14/23 3.08E-02 2.57E-02 2.44E-02 2.09E-02 2.29E-02 2.16E-02
03/14/23 03/20/23 4.36E-02 3.20E-02 3.08E-02 2.88E-02 3.10E-02 2.31E-02
03/20/23 03/27/23 3.35E-02 3.37E-02 3.13E-02 3.57E-02 2.83E-02 2.50E-02
03/27/23 04/03/23 4.07E-02 3.10E-02 3.20E-02 3.63E-02 3.25E-02 2.78E-02
04/03/23 04/10/23 4.01E-02MNote 3] 2.71E-02 2.34E-02 2.35E-02 2.62E-02 2.40E-02
04/10/23 04/18/23 2.65E-02 2.24E-02 2.41E-02 2.28E-02 1.98E-02 2.44E-02
04/18/23 04/24/23 2.61E-02 2.08E-02 1.78E-02 1.93E-02 1.80E-02 1.45E-02
04/24/23 05/02/23 1.49E-02 1.54E-02 1.63E-02 1.64E-02 1.25E-02 1.45E-02
05/02/23 05/08/23 2.03E-02 2.28E-02 1.73E-02 1.71E-02 1.57E-02 1.58E-02
05/08/23 05/15/23 2.25E-02 2.22E-02 2.29E-02 2.58E-02 1.97E-02 1.98E-02
05/15/23 05/22/23 2.52E-Q2Notes] 1.75E-02 1.63E-02 1.92E-02 1.72E-02 1.70E-02
05/22/23 05/30/23 2.63E-02 2.20E-02 2.82E-02 2.56E-02 2.01E-02 1.99E-02
05/30/23 06/05/23 3.20E-02 2.71E-02 2.75E-02 3.01E-02 2.56E-02 2.93E-02
06/05/23 06/12/23 2.44E-02 2.12E-02 2.32E-02 2.24E-02 1.89E-02 2.22E-02
06/12/23 06/19/23 1.81E-02 1.58E-02 1.65E-02 1.68E-02 1.54E-02 1.83E-02
06/19/23 06/26/23 2.30E-02 2.05E-02 2.08E-02 2.27E-02 2.34E-02 1.69E-02
06/26/23 07/03/23 2.45E-02 2.93E-02 2.62E-02 2.38E-02 2.33E-02 2.49E-02




Plant: Palisades Year: 2023 Page 26 of 41
Annual Radiological Environmental Operating Report
Attachment 2 Page 2 of 14
Monitoring Results Tables
Table 9, Air Gross Beta Data Summary Table
Analysis: Gross Beta Units: pCi/m?

Start Date | End Date 231?:"’2?] Stat_ion AS Stati on A8 Stat_ion A9 Si\:ig " :Itg[t"igen 2
(Indicator) (Indicator) | (Indicator) | (Indicator) (Indicator) (Control)

07/10/23 07/17/23 2.14E-02 2.38E-02 1.79E-02 1.71E-02 2.11E-02 2.78E-02
07/03/23 07/10/23 2.50E-02 2.24E-02 2.62E-02 1.96E-02 1.98E-02 2.54E-02
07/17/23 07/24/23 2.33E-02 2.06E-02 1.90E-02 2.13E-02 1.94E-02 1.94E-02
07/24/23 08/01/23 2.37E-02 2.40E-02 2.27E-02 2.09E-02 2.05E-02 2.60E-02
08/01/23 08/07/23 3.05E-02 2.59E-02 2.96E-02 2.47E-02 2.73E-02 2.66E-02
08/07/23 08/14/23 2.95E-02 3.21E-02 2.75E-02 3.07E-02 2.71E-02 2.48E-02
08/14/23 08/21/23 2.13E-02 3.02E-02 2.33E-02 2.25E-02 2.10E-02 2.17E-02
08/21/23 08/29/23 3.38E-02 2.41E-02 3.46E-02 2.70E-02 3.10E-02 2.44E-02
09/05/23 09/11/23 2.46E-02 2.31E-02 1.98E-02 1.86E-02 1.68E-02 2.07E-02
09/11/23 09/18/23 2.06E-02 1.99E-02 2.60E-02 2.44E-02 2.09E-02 3.59E-02
08/29/23 09/05/23 2.67E-02 2.88E-02 2.58E-02 2.98E-02 2.46E-02 2.51E-02
09/18/23 09/25/23 4.02E-02 4.09E-02 3.24E-02 3.00E-02 3.54E-02 3.55E-02
09/25/23 10/02/23 2.54E-02 2.66E-02 2.82E-02 3.01E-02 2.39E-02 2.50E-02
10/02/23 10/10/23 3.25E-02 2.25E-02 2.70E-02 2.46E-02 2.77E-02 3.26E-02
10/10/23 10/16/23 2.34E-02 1.89E-02 1.90E-02 1.84E-02 2.11E-02 1.73E-02
10/16/23 10/23/23 2.64E-02 2.21E-02 2.52E-02 2.20E-02 2.17E-02 2.61E-02
10/23/23 10/30/23 3.15E-02 2.96E-02 3.02E-02 2.66E-02 3.07E-02 3.34E-02
11/06/23 11/13/23 2.54E-02 2.14E-02 2.78E-02 1.78E-02 2.28E-02 2.87E-02
10/30/23 11/06/23 4.01E-02 4.08E-02 4.38E-02 4.06E-02 4.04E-02 1.94E-02
11/13/23 11/20/23 3.03E-02 3.37E-02 3.06E-02 2.91E-02 2.40E-02 2.41E-02
11/20/23 11/27/23 2.69E-02 2.44E-02 2.49E-02 2.68E-02 2.61E-02 2.32E-02
11/27/23 12/04/23 2.97E-02 3.06E-02 2.73E-02 2.87E-02 2.62E-02 2.06E-02
12/04/23 12/11/23 2.95E-02 3.64E-02 2.59E-02 2.62E-02 2.39E-02 2.99E-02
12/11/23 12/18/23 3.47E-02 3.63E-02 2.72E-02 2.74E-02 3.12E-02 3.09E-02
12/18/23 12/26/23 3.36E-02 3.79E-02 2.89E-02 2.82E-02 2.98E-02 3.21E-02
12/26/23 01/02/24 2.10E-02 2.14E-02 1.81E-02 2.19E-02 1.62E-02 1.31E-02

[Note 1] — Station with highest annual mean.
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[Note 2] — The sample date range is accurate to plus or minus 2 days for station A10
[Note 3] — Reference Attachment 1, Sample Deviations, Table 8, Sample Deviations Table

Table 10, Air Radioiodine Data Table Summary

Analysis: 1-131 Units: pCi/m?

StrtDato | EndDate | SIaionAd | Saton A | Saton 48| Statonas | "Rs” | atovern

(Indicator) | (Control)
REQUIRED LLD =2 7.00E-02 7.00E-02 7.00E-02 7.00E-02 7.00E-02 7.00E-02
01/03/23 01/09/23 <MDA <MDA <MDA <MDA <MDA <MDA
01/09/23 01/16/23 <MDA <MDA <MDA <MDA <MDA <MDA
01/16/23 01/23/23 <MDA <MDA <MDA <MDA <MDA <MDA
01/23/23 01/30/23 <MDA <MDA <MDA <MDA <MDA <MDA
01/30/23 02/06/23 <MDA <MDA <MDA <MDA <MDA <MDA
02/06/23 02/13/23 <MDA <MDA <MDA <MDA <MDA <MDA
02/13/23 02/21/23 <MDA <MDA <MDA <MDA <MDA <MDA
02/21/23 02/28/23 <MDA <MDA <MDA <MDA <MDA <MDA
02/28/23 03/07/23 <MDA <MDA <MDA <MDA <MDA <MDA
03/07/23 03/14/23 <MDA <MDA <MDA <MDA <MDA <MDA
03/14/23 03/20/23 <MDA <MDA <MDA <MDA <MDA <MDA
03/20/23 03/27/23 <MDA <MDA <MDA <MDA <MDA <MDA
03/27/23 04/03/23 <MDA <MDA <MDA <MDA <MDA <MDA
04/03/23 04/10/23 <MDA[Note 2] <MDA <MDA <MDA <MDA <MDA
04/10/23 04/18/23 <MDA <MDA <MDA <MDA <MDA <MDA
04/18/23 04/24/23 <MDA <MDA <MDA <MDA <MDA <MDA
04/24/23 05/02/23 <MDA <MDA <MDA <MDA <MDA <MDA
05/02/23 05/08/23 <MDA <MDA <MDA <MDA <MDA <MDA
05/08/23 05/15/23 | <MDAMNete3l | <ppANetesl | <ppAlNote3l | <pjpalNote3] | <pDANotes] [Note 4]

[Note 1] — The sample date range is accurate to plus or minus 2 days for station A10

[Note 2] — Reference Attachment 1, Sample Deviations, Table 8, Sample Deviations Table,
[Note 3] — Sample was collected and analyzed even though not required by ODCM

[Note 4] — No sample was collected. Sample not required per the ODCM
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Table 11, Air Sample Gamma Isotopic
Analysis: Gamma Isotopic Units: pCi/m?
Location | Start Date | End Date Cs-134 Cs-137 Be-7Note 11 | K-4(QNote 1]
REQUIRED LLD 2 0.05 0.06 NA NA
Station A4 01/03/23 04/03/23 <MDA <MDA 8.68E-02 <MDA
Station A4 04/03/23 07/03/23 <MDA <MDA 1.52E-01 <MDA
Station A4 07/03/23 10/02/23 <MDA <MDA 1.11E-01 <MDA
Station A4 10/02/23 01/02/24 <MDA <MDA 8.44E-02 <MDA
Station A5 01/03/23 04/03/23 <MDA <MDA 1.12E-01 <MDA
Station A5 04/03/23 07/03/23 <MDA <MDA 1.34E-01 <MDA
Station A5 07/03/23 10/02/23 <MDA <MDA 1.12E-01 <MDA
Station A5 10/02/23 01/02/24 <MDA <MDA 9.90E-02 <MDA
Station A8 01/03/23 04/03/23 <MDA <MDA 1.30E-01 <MDA
Station A8 04/03/23 07/03/23 <MDA <MDA 1.63E-01 <MDA
Station A8 07/03/23 10/02/23 <MDA <MDA 1.15E-01 <MDA
Station A8 10/02/23 01/02/24 <MDA <MDA 1.08E-01 <MDA
Station A9 01/03/23 04/03/23 <MDA <MDA 1.08E-01 <MDA
Station A9 04/03/23 07/03/23 <MDA <MDA 1.62E-01 <MDA
Station A9 07/03/23 10/02/23 <MDA <MDA 1.15E-01 <MDA
Station A9 10/02/23 01/02/24 <MDA <MDA 8.09E-02 2.47E-02
Station A19 01/03/23 04/03/23 <MDA <MDA 8.48E-02 <MDA
Station A19 04/03/23 07/03/23 <MDA <MDA 1.07E-01 <MDA
Station A19 07/03/23 10/02/23 <MDA <MDA 1.09E-01 <MDA
Station A19 10/02/23 01/02/24 <MDA <MDA 7.44E-02 <MDA
Station A10 01/03/23 04/03/23 <MDA <MDA 1.11E-01 <MDA
Station A10 04/03/23 06/27/23 <MDA <MDA 1.59E-01 <MDA
Station A10 06/27/23 10/02/23 <MDA <MDA 1.26E-01 <MDA
Station A10 10/02/23 01/02/24 <MDA <MDA 7.37E-02 <MDA
[Note 1] - This nuclide is naturally occurring and there is no ODCM required LLD.
Table 12, Thermoluminescent Dosimeters — Inner Ring
Analysis: Gamma Dose Units: mR
. Annual
st nd rd th
Station 15t Qtr 2" Qtr 3 Qtr 4™ Qtr Mean
1 [Note 1] 10.33 11.40 10.11 11.23 10.77
8 10.03 10.61 9.18 10.57 10.10
13 9.25 9.57 9.03 9.97 9.46
14 8.48 9.00 7.70 8.68 8.47
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Table 12, Thermoluminescent Dosimeters — Inner Ring
Analysis: Gamma Dose Units: mR
Station 15t Qtr 2 Qtr 3 Qtr 4" Qtr Annual

Mean
15 8.57 9.46 8.55 9.43 9.00
16 8.85 9.68 8.45 9.68 9.17
17 8.66 9.05 8.46 9.21 8.85
18 9.73 10.27 9.29 10.06 9.84
19 9.21 9.69 8.93 9.74 9.39
20 9.21 9.68 8.94 9.81 9.41
21 9.13 9.96 9.05 9.83 9.49

[Note 1] — Station with highest annual mean.

Table 13, Thermoluminescent Dosimeters — Outer Ring

Analysis: Gamma Dose Units: mR
Station 15t Qtr 2" Qtr 39 Qtr 4t Qtr Annual Mean
2[Note 1] 13.56 14.87 13.86 14.36 14.16
3 10.44 11.64 10.85 11.77 11.18
4-21 9.93 10.90 9.90 10.63 10.34
5-21 11.19 12.81 10.94 12.56 11.88
6 10.12 11.12 10.13 11.04 10.60
7 9.56 10.13 8.87 10.14 9.68
9-21 9.46 10.20 10.95 9.86 10.12
23 10.93 11.80 10.55 11.42 11.18
24 11.22 12.27 10.95 11.65 11.52

[Note 1] — Station with highest annual mean.
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Table 14, Thermoluminescent Dosimeters — Control

Analysis: Gamma Dose Units: mR
Station 1st Qtr 2" Qtr 3 Qtr 4 Qtr Annual Mean
11-21 11.52 12.48 10.95 12.17 11.78
Table 15, Surface Water — Gamma Isotopic
Analysis: Gamma Isotopic Units: pCi/L

Location .;t:t: End Date “:2 Co-58 | Fe-59 | Co-60 | Zn-65 | Zr-95 | Nb-95 f; 1c;7 f:(') ILZ(') ;:é Th-228

REQUIRED LLD > 15 | 15 | 30 | 15 | 30 | 30 | 15 | 15 | 18 | 60 | 15 |[Moten | iNoten)
Lakeln | 01/01/23 | 02/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Lakeln | 02/01/23 | 03/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Lakeln | 03/01/23 | 04/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 3.31
Lakeln | 04/01/23 | 05/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Lakeln | 05/01/23 | 06/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Lakeln | 06/01/23 | 07/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 4.93
Lakeln  |07/01/23 | 08/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Lakeln | 08/01/23 | 09/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Lakeln  |09/01/23 | 10/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
LakeIn  |10/01/23 | 11/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
lakeIn | 11/01/23 | 12/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
LakeIn  |12/01/23 |01/01/24 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Llé‘:)i:ﬁt;’ln 01/01/23 | 02/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 69.1 | <mDA
L‘é‘:)i:frt;’ln 02/01/23 | 03/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 9.71
Lléii:ﬁ:n 03/01/23 | 04/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
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Table 15, Surface Water — Gamma Isotopic
Analysis: Gamma Isotopic Units: pCi/L
. Start Mn- Cs- Cs- Ba- La- Ra-
Location Date End Date 54 Co-58 | Fe-59 | Co-60 | Zn-65 | Zr-95 | Nb-95 134 137 140 140 226 Th-228
Ludington
Control 04/01/23 | 05/01/23 | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 49.4 <MDA
Ludington
Control 05/01/23 | 06/01/23 | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA
Ludington
Control 06/01/23 | 07/01/23 | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA
Ludington
Control 07/01/23 | 08/01/23 | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA
Ludington
Control 08/01/23 | 09/01/23 | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA
Ludington
Control 09/01/23 | 10/01/23 | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA
Ludington
Control 10/01/23 | 11/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Ludington
Control 11/01/23 | 12/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
Ludington
Control 12/01/23 | 01/01/24 | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA [ <MDA | <MDA

[Note 1] - This nuclide is naturally occurring and there is no ODCM required LLD.

Table 16, Surface Water — Tritium and Gross Beta

Analysis: Tritium and Gross Beta Units: pCi/L
Location Start Date End Date Tritium Gross Beta
REQUIRED LLD =2 2000 4.00
Lake In 01/01/23 02/01/23 <MDA <MDA
Lake In 02/01/23 03/01/23 <MDA <MDA
Lake In 03/01/23 04/01/23 <MDA <MDA
Lake In 04/01/23 05/01/23 <MDA <MDA
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Table 16, Surface Water — Tritium and Gross Beta

Analysis: Tritium and Gross Beta Units: pCi/L
Location Start Date End Date Tritium Gross Beta
Lake In 05/01/23 06/01/23 <MDA <MDA
Lake In 06/01/23 07/01/23 <MDA <MDA
Lake In 07/01/23 08/01/23 <MDA <MDA
Lake In 08/01/23 09/01/23 <MDA 8.08
Lake In 09/01/23 10/01/23 <MDA <MDA
Lake In 10/01/23 11/01/23 <MDA 3.07
Lake In 11/01/23 12/01/23 <MDA <MDA
Lake In 12/01/23 01/01/24 <MDA 2.52
Ludington Control 01/01/23 02/01/23 <MDA <MDA
Ludington Control 02/01/23 03/01/23 <MDA <MDA
Ludington Control 03/01/23 04/01/23 <MDA <MDA
Ludington Control 04/01/23 05/01/23 <MDA <MDA
Ludington Control 05/01/23 06/01/23 <MDA <MDA
Ludington Control 06/01/23 07/01/23 <MDA <MDA
Ludington Control 07/01/23 08/01/23 <MDA 3.90
Ludington Control 08/01/23 09/01/23 <MDA <MDA
Ludington Control 09/01/23 10/01/23 <MDA <MDA
Ludington Control 10/01/23 11/01/23 <MDA 2.68
Ludington Control 11/01/23 12/01/23 <MDA <MDA
Ludington Control 12/01/23 01/01/24 <MDA <MDA
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Table 17, Drinking Water —-Gamma Isotopic
Analysis: Gamma Isotopic Units: pCi/L

Location IS)t:t:. End Date | Mn-54 [ Co-58 | Fe-59 | Co-60 | Zn-65 | Nb-95 | Zr-95 | Cs-134 | Cs-137 | Ba-140 | La-140 K-40 Th-228

REQUIRED LLD = 15 15 30 15 30 15 30 15 18 60 15 [Note1] | [Notel]
Domestic
Water 01/01/23 | 02/01/23 | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA 20.5 <MDA
Domestic
Water 02/01/23 | 03/01/23 | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA <MDA | <MDA
Domestic
Water 03/01/23 | 04/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA <MDA | <MDA
Domestic
Water 04/01/23 | 05/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA | <MDA
Domestic
Water 05/01/23 | 06/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA <MDA | <MDA
Domestic
Water 06/01/23 | 07/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA | <MDA
Domestic
Water 07/01/23 | 08/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA 27.9 <MDA
Domestic
Water 08/01/23 | 09/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA <MDA | <MDA
Domestic
Water 09/01/23 | 10/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA <MDA | <MDA
Domestic
Water 10/01/23 [ 11/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA 36.7 <MDA
Domestic
Water 11/01/23 [ 12/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA <MDA | <MDA
Domestic
Water 12/01/23 | 01/01/24 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA <MDA | <MDA
Ii:::te: 01/01/23 | 02/01/23 | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA <MDA | <MDA

h
::\ljzn 02/01/23 | 03/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA <MDA | <MDA
::\ljte: 03/01/23 | 04/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA <MDA | <MDA
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Table 17, Drinking Water —-Gamma Isotopic

Analysis: Gamma Isotopic Units: pCi/L
Location IS)t:t:. End Date | Mn-54 | Co-58 | Fe-59 | Co-60 | Zn-65 | Nb-95 | Zr-95 | Cs-134 | Cs-137 | Ba-140 | La-140 K-40 | Th-228
REQUIRED LLD =2 15 15 30 15 30 15 30 15 18 60 15 [Note1] [ [Notel]
ZZ:Z: 04/01/23 | 05/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA |<MDA
::3:; 05/01/23 | 06/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA |<MDA
South
Hzcen 06/01/23 | 07/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA |<MDA
f{zcte: 07/01/23 | 08/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA 46.8 | <MDA
::3:; 08/01/23 | 09/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA 249 |5.57
::32: 09/01/23 | 10/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA <MDA | <MDA
azcte: 10/01/23 | 11/01/23 | <MDA [ <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA 259 |<MDA
azste: 11/01/23 | 12/01/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA |<MDA
azcte: 12/01/23 | 01/01/24 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA |<MDA
[Note 1] - This nuclide is naturally occurring and there is no ODCM required LLD.
Table 18, Drinking Water — Tritium and Gross Beta
Analysis: Tritium and Gross Beta Units: pCi/L
Location Start Date End Date Tritium Gross Beta
REQUIRED LLD = 2000 4.00
Domestic Water 01/01/23 02/01/23 <MDA <MDA
Domestic Water 02/01/23 03/01/23 <MDA <MDA
Domestic Water 03/01/23 04/01/23 <MDA <MDA
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Table 18, Drinking Water — Tritium and Gross Beta

Analysis: Tritium and Gross Beta Units: pCi/L
Location Start Date End Date Tritium Gross Beta
Domestic Water 04/01/23 05/01/23 <MDA 3.55
Domestic Water 05/01/23 06/01/23 <MDA <MDA
Domestic Water 06/01/23 07/01/23 <MDA <MDA
Domestic Water 07/01/23 08/01/23 <MDA 2.66
Domestic Water 08/01/23 09/01/23 <MDA <MDA
Domestic Water 09/01/23 10/01/23 <MDA <MDA
Domestic Water 10/01/23 11/01/23 <MDA 3.95
Domestic Water 11/01/23 12/01/23 <MDA 2.75
Domestic Water 12/01/23 01/01/24 <MDA <MDA
South Haven 01/01/23 02/01/23 <MDA <MDA
South Haven 02/01/23 03/01/23 <MDA <MDA
South Haven 03/01/23 04/01/23 <MDA <MDA
South Haven 04/01/23 05/01/23 <MDA 3.06
South Haven 05/01/23 06/01/23 <MDA <MDA
South Haven 06/01/23 07/01/23 <MDA <MDA
South Haven 07/01/23 08/01/23 <MDA 249
South Haven 08/01/23 09/01/23 <MDA <MDA
South Haven 09/01/23 10/01/23 <MDA <MDA
South Haven 10/01/23 11/01/23 <MDA 3.27
South Haven 11/01/23 12/01/23 <MDA <MDA
South Haven 12/01/23 01/01/24 <MDA <MDA
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Table 19, Sediment
Analysis: Gamma Isotopic Units: pCi/kg
Location Collection Date Cs-134 Cs-137 K-40 Th-228
REQUIRED LLD 9 150 180 [Note 1] [Note 1]
North Sediment 04/07/23 <MDA <MDA 3309 167.6
North Sediment 10/03/23 <MDA <MDA 6347 <MDA
South Sediment 04/07/23 <MDA <MDA 4078 112.4
South Sediment 10/03/23 <MDA <MDA 4488 <MDA
[Note 1] — This nuclide is naturally occurring and there is no ODCM required LLD.
Table 20, Fish
Analysis: Gamma Isotopic Units: pCi/kg
Location/ |~ Collection |y, 54 | co-58 | Fe-59 | Co-60 | Zn-65 | Cs-134 | Cs-137 | K-40
species Date
REQUIRED LLD > 130 | 130 | 260 260 130 150 | Note1]
Ludington /
River 05/21/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 2604
Redhorse
Ludington / 05/26/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 2419
Lake Trout
L“%rr‘grt:”/ 09/09/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 2658
Palisades /
River 05/16/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 3464
Redhorse
Palisades / 05/23/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 2749
Lake Trout
Pagsri‘i?“ 08/24/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 4089
Palisades / 08/24/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 2689
Gizzard Shad
Pa(':':fﬁdsf’/ 08/24/23 | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | 3373
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[Note 1] — This nuclide is naturally occurring and there is no ODCM required LLD.
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Table 21, Offsite Groundwater - Gamma isotopic

Analysis: Gamma Isotopic Units: pCi/L
Location COIII)?;:;::O“ Mn-54 | Co-58 | Fe-59 | Co-60 | zn-65 | Nb-95 | zr-95 | Cs-134 | Cs-137 | Ba-140 | La-140
REQUIRED LLD = 15 15 30 15 30 15 30 15 18 60 15
Pal Park
Commercial 05/22/22 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Well
Pal Park
Commercial 06/13/22 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Well
Pal Park
Commercial 07/12/22 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Well
Pal Park
Commercial 08/15/22 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Well
Pal Park
Commercial 09/13/22 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA
Well
Pal Park
Commercial 10/03/22 <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA <MDA

Well
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Table 22, Offsite Groundwater — Tritium and Gross Beta
Analysis: Tritium and Gross Beta Units: pCi/L
Location Collection Date Tritium Gross Beta
REQUIRED LLD > 2000 4.00
Palisades Park 05/17/23 <MDA 579
Commercial Well
Palisades Park 06/12/23 <MDA 217
Commercial Well
Palisades Park 07/10/23 <MDA <MDA
Commercial Well
Palisades Park 08/01/23 <MDA 5.63
Commercial Well
Palisades Park 09/05/23 <MDA <MDA
Commercial Well
Palisades Park 10/02/23 <MDA 4.56
Commercial Well
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Summary

Summary of Results — Interlaboratory Comparison Program (ICP)

The TBE Laboratory analyzed Performance Evaluation (PE) samples of air particulate (AP), air
iodine, milk, soil, vegetation, and water matrices that represent test & matrix combinations
available for REMP programs. The PE samples supplied by Analytics Inc., Environmental
Resource Associates (ERA) and Department of Energy (DOE) Mixed Analyte Performance
Evaluation Program (MAPEP), were evaluated against the following pre-set acceptance criteria:

A. Analytics Evaluation Criteria

Analytics’ evaluation report provides a ratio of TBE'’s result and Analytics’ known value. Since
flag values are not assigned by Analytics, TBE evaluates the reported ratios based on internal
QC requirements based on the DOE MAPEP criteria.

B. ERA Evaluation Criteria

ERA'’s evaluation report provides an acceptance range for control and warning limits with
associated flag values. ERA’s acceptance limits are established per the US EPA, National
Environmental Laboratory Accreditation Conference (NELAC), state-specific Performance
Testing (PT) program requirements or ERA’s SOP for the Generation of Performance
Acceptance Limits, as applicable. The acceptance limits are either determined by a regression
equation specific to each analyte or a fixed percentage limit promulgated under the appropriate
regulatory document.

C. DOE Evaluation Criteria

MAPEP’s evaluation report provides an acceptance range with associated flag values. MAPEP
defines three levels of performance:

o Acceptable (flag = “A”) - result within £ 20% of the reference value

e Acceptable with Warning (flag = “W”) - result falls in the £ 20% to + 30% of the
reference value

o Not Acceptable (flag = “N”) - bias is greater than 30% of the reference value

Note: The Department of Energy (DOE) Mixed Analyte Performance Evaluation Program
(MAPEP) samples are created to mimic conditions found at DOE sites which do not always
resemble typical environmental samples obtained at commercial nuclear power facilities.

For the TBE laboratory, 124 out of 131 analyses performed met the specified acceptance
criteria. Seven analyses did not meet the specified acceptance criteria and were addressed
through the TBE Corrective Action Program. A summary is found below:

1. The MAPEP February 2023 Soil Ni-63 result was evaluated as Not Acceptable. TBE’s
reported value was 294 Bqg/kg and the known result was 1130 Bg/kg (range 791 - 1469).
The sample was reprepped by a different (senior) lab technician with results of 1120 &
1250 Bq. It was determined that there was a difference between the two techs during the
sample prep (technique) and the procedure was revised to reflect these differences
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including using a specific aliquot amount. (NCR 23-08)

2.  The MAPEP February 2023 vegetation Sr-90 result was evaluated as Not Acceptable.
The reported value was 0.05 Bq (not detected) and the known result was a “false positive”.
This was considered to be a statistical failure because TBE’s reported result with 3 times
the uncertainty resulted in a slightly positive net result (0.03194 Bg/kg). The reported
result was significantly below TBE’s average detection limit for vegetation samples.
(NCR 23-09)

3. The ERA RAD February 2023 water Ba-133 result was evaluated as Not Acceptable. The
reported value was 26.0 pCi/L and the known was 22.3 (acceptance range 17.1 — 25.8
pCi) or 117% of the known (acceptable for TBE QC). The sample was used as the
workgroup duplicate with a result of 25.4 (114%). The sample had also been counted on a
different detector with a result of 21.9 (98%). The was TBE'’s first failure for Ba-133.

(NCR 23-10)

4. The MAPEP August 2023 soil Fe-55 result was evaluated as Not Acceptable. The
reported value was 346 Bg/kg and the known result was 1280 (acceptance range of 896-
1664 Ba/kg). This was TBE's initial evaluation for Fe-55 in soils. The result was received
at the end of December and the root cause in under investigation. No client samples were
associated with this cross-check. (CAR 23-31)

5. The Analytics September 2023 milk Sr-90 result was evaluated as Not Acceptable. The
reported result was 7.28 pCi/L and the known result was 12.8 (57% of known). This
sample was used as the workgroup duplicate and the carrier yields for both samples were
107% and 75%. The LCS recovery for the workgroup was at 106%. The ERA drinking
water Sr-90 cross check that was analyzed around the same time was acceptable at
108%. There was no explanation for the failure. This is the first low biased failure for Sr-
90 milk. The last failure (high) was in 2016. (NCR 23-24)

6. The ERA RAD October 2023 water Gross Alpha result was evaluated as Not Acceptable.
The reported result was 53.2 pCi/L and the known result was 70.6 (acceptable range of
54.0 — 87.2 pCi/L). The reported result was the workgroup duplicate and was within 75%
of the known value (within TBE QC range). The original result was 63.3 pCi/L (90% of the
known). Because the LCS result was biased slightly high, the decision was made to report
the lower value. (NCR 23-20)

7. The ERA RAD October 2023 water I-131 result was evaluated as Not Acceptable. The
reported value was 23.5 pCi/L and the known result was 29.7 (acceptable range of 25.8 —
33.6) The reported result was 79% of the known, which is within the acceptable TBE QC
range. The workgroup was reviewed with no anomalies found. The LCS/LCSD results
were 109% and 86.1%. The sample was not processed in a timely manner as per the
ERA instructions which stated to analyze shortly after receipt due to the short half-life.
Going forward, the QA &/or Lab Mgr. will ensure that this analysis is started sooner.
(NCR 23-21)

The Inter-Laboratory Comparison Program provides evidence of “in control” counting systems
and methods, and that the laboratories are producing accurate and reliable data.
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Thermoluminescent dosimeters (TLDs) are analyzed by an offsite vendor, “Environmental
Dosimetry Company” (EDC). The TLDs used are Panasonic 814 Environmental dosimeters.
EDC implements an internal quality assurance program and audits the program annually. There
were no findings from the 2023 audit. An external audit of EDC was performed in 2023 which
also resulted in no identified findings. Some of EDC’s vendors also perform independent testing
on the TLDs accuracy and precision. During 2023, 100% (72/72) of the individual dosimeters
met the criterion for accuracy and precision. Also, 100% (12/12) of the dosimeter sets met the
criterion for mean bias and precision and 100% (10/10) of independent blind testing passed the
performance criteria for mean bias and precision. Acceptance criteria for mean bias is +/-15%
and for precision is +/-12.8% in accordance with EDC Quality System Manual.
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