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PREFACE

The staff of Microbac Laboratories - Northbrook were responsible for the presentation of data in
this report. Assistance in sample collection was provided by Kewaunee Power Station personnel.
The report was prepared by staff members of Microbac Laboratories - Northbrook. Teledyne

Brown Engineering, Inc. is responsible for the radiochemical analyses. Mirion Dosimetry Services is
responsible for the Thermoluminescent Dosimetry.
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1.0 INTRODUCTION

The Kewaunee Power Station was a 598 megawatt pressurized water reactor located on the Wisconsin
shore of Lake Michigan in Kewaunee County. The Plant became critical on March 7, 1974. Initial power
generation was achieved on April 8, 1974, and the Plant was declared commercial on June 16, 1974.

Power operations of the Kewaunee Power Station ceased on May 7, 2013. The fuel was permanently removed
from the reactor and placed in the spent fuel pool for storage on May 14, 2013. On June 15, 2017, the transfer
of all spent fuel from the KPS Spent Fuel Pool (SFP) to the Independent Spent Fuel Storage Installation (ISFSI)
was completed. All remaining irradiated materials were removed from the SFP in October of 2017. All
radioactive liquid was drained from systems in the Auxiliary Building by the end of the first week of August 2018.

On June 28, 2022, Dominion Energy Kewaunee (DEK) was sold to Energy Solutions and assumed the new
company name of Kewaunee Solutions. The sale included the Kewaunee Power Station and ISFSI, and the
transfer of the operating license DPR-43.

This report summarizes the environmental operation data collected during the period January —
December 2023.

Energy Solutions, operator, and owner of the Kewaunee Power Station, assumes responsibility for the
environmental program at the Plant. Any questions should be directed to Mr. Daniel J. Shannon,
Radiological Protection Technical Manager, at (920) 304-1129.



2.0 SUMMARY

Results of sample analyses during the period January - December 2023 are summarized in Table
4.5. Radionuclide concentrations measured at indicator locations are compared with levels
measured at control locations and in preoperational studies. In no instance were REMP threshold
reporting levels exceeded.



3.0 RADIOLOGICAL SURVEILLANCE PROGRAM

Following is a description of the Radiological Surveillance Program and its execution.

3.1 METHODOLOGY

The sampling locations are shown in Figure 4-1. Table 4.1 describes the locations, lists for each direction
and distance from the reactor, and defines which are the indicator and control locations.

The sampling program monitors the air, terrestrial, and aquatic environments. The types of samples
collected at each location and the frequency of collections are presented in Table 4.2, using sample codes
defined in Table 4.3. The collections and analyses that comprise the program are described below.
Finally, the execution of the program in the current reporting year is discussed.

3.1.1 The Air Program

Ambient Gamma Radiation — TLDs

Ambient gamma radiation is monitored at the one control location (K-2), at four inner ring locations
(K-1f, K-25, K-27 and K-30), and at six outer ring locations (K-3, K-5, K-8, K-17, K-39 and K-43) by
thermoluminescent dosimeters (TLDs). Two TLDs are placed at each location; one TLD is
exchanged and read quarterly; the other TLD is exchanged annually and only read on an emergency
basis.

Dosimeters have also been placed at four additional locations (K-1m, K-10, K-1q and K-1r), to monitor
the independent Spent Fuel Storage Installation (ISFSI) as part of the inner ring locations. They are
exchanged and read quarterly.

Airborne Particulates

Airborne particulates are on 47 mm diameter filters, at a volumetric rate of approx. one cubic foot
per minute. The filters are collected weekly from four locations (K-1f, K-2(control), K-8 and K-43),
and dispatched by mail to the vendor lab for radiometric analysis. The particulate filters are
counted for gross beta activity, a minimum of three days after collection, to allow for the decay of
naturally-occurring short-lived radionuclides.

Quarterly composites from each sampling location are analyzed for gamma-emitting isotopes by
gamma spectroscopy.

Airborne lodine

Airborne iodine analysis was discontinued beginning in 2018 due to the cessation of power
operations (see Introduction on page 1).

Precipitation

The collection and analysis of precipitation samples was discontinued beginning in 2018 due to the
cessation of power operations (see Introduction on page 1).



3.1.2 The Terrestrial Program

Milk

The collection and analysis of milk samples was discontinued beginning in 2018 due to the cessation
of power operations (see Introduction on page 1).

Well Water

Well water is collected quarterly from one off-site well location K-13 and from three on-site wells
located at K-1h, K-1u and K-1v. Samples are only collected at locations K-1u and K-1v when these
sources are tapped for drinking or irrigation purposes in areas where the hydraulic gradient or
recharge properties are suitable for contamination.

Gamma spectroscopic analysis, tritium and gross beta on the total residue are performed for each
water sample. The concentration of potassium-40 is calculated from total potassium. Samples of
water from the three on-site wells (K-1h, K-1u and K-1v) are analyzed for gross alpha. The water
sample from K-1h is also tested for strontium-90.

Monitoring wells and results associated with the Ground Water Protection Program (GWPP) are
reported in the KPS Annual Radioactive Effluent Release Report (ARERR). The groundwater
monitoring well locations associated with the GWPP are included in Figure 4-2 along with the onsite
well water sampling locations associated with the REMP.

Domestic Meat

The collection and analysis of domestic meat was discontinued in 2018 due to the cessation of power
operations (see Introduction on page 1).

Eggs

The collection and analysis of eggs was discontinued in 2018 due to the cessation of power
operations (see Introduction on page 1).

Broad leaf Vegetation

Annually, during the third quarter, samples of broad leaf vegetation are collected from location

K-26. Samples may also be obtained from other local sources to supplement the program. In addition,
two samples of broad leaf vegetation are collected annually from farmland owned by Dominion
Energy Kewaunee (K-23a and K-23b) and rented to a private individual for growing crops. The
samples are analyzed for gamma emitting isotopes.

Cattle Feed

Cattle feed (e.g., hay and silage) is collected during the first quarter from dairy farm locations (K-3,
K-34, K-35, K-38 and K-45). The samples are analyzed for gross beta, strontium-90 and gamma
emitting isotopes.

Grass

Grass is collected during the second, third and fourth quarters from two on-site locations (K-1b and
K-1f) and from the dairy farm locations (K-3, K-5, K-34, K-35, K-38 and K-39). The samples are
analyzed for gross beta, strontium-90 and gamma emitting isotopes.

Sail

Soil samples are collected twice a year on-site at K-1f and from the dairy farm locations
(K-3, K-34, K-35 and K-38). The samples are analyzed for gross alpha, gross beta,
strontium-90 and gamma emitting isotopes.



3.1.3 The Aquatic Program

Surface Water

Surface water samples are taken quarterly from two locations on Lake Michigan: 1) at the point where
plant effluent water is discharged into Lake Michigan (K-1d); and 2) at the main pumping station
located approximately equidistant from Kewaunee and Green Bay, which pumps water from the
Rostok water intake (K-9) located 11.5 miles NNE of the reactor site. Both raw and tap water are
collected at K-9. One-gallon water samples are taken quarterly from two creeks that pass through the
site (K-1b and K- 1e). Samples from the Middle Creek (K-1b) are collected near the mouth of the
creek. Samples from the South Creek (K-1e) are collected about ten feet downstream from the point
where the outflow from the two drain pipes meets.

The water is analyzed for gamma emitting isotopes, gross beta activity in total residue, dissolved and
suspended solids, tritium and strontium-90.

Fish

Fish samples are collected during the third quarter near location K-1d. The flesh is separated from
the bones, gamma scanned and analyzed for gross beta activity. Bone samples are analyzed for
gross beta, and strontium-90. A local fish market, (e.g.,Lafond’s in Kewaunee), may be used for
backup fish samples, if needed.

Aquatic Slime

The collection and analysis of aquatic slime was discontinued in 2018 due to the cessation of power
operations (see Introduction on page 1).

Shoreline Sediment

Shoreline sediments are collected in May and November from three locations (K-1¢, K-1j and K-9) in
areas with potential for recreational value. The samples are analyzed for gross beta, strontium-90
and gamma emitting isotopes.



Program Execution

Program execution is summarized in Table 4.4. The program was executed for the year
2023 as described in the preceding sections, with the following exceptions:

Air Particulates

Run time was low at location K-43 for the air particulate sample, period ending 3/28/23, due
to a power outage (CR#2438). Air sampler at location K-8 was found off (not running)
during the filter change for the period ending 5/30/23(CR2474). The plug was adjusted in
the receptacle and the pump was restarted after the filter change. WPS secured power to
the location K-2 on 10/16/23 at approximately 0900 to support a site electrical modification.
Power was restored to the site on 10/23/23 at approximately 0830. (CR#2612).

3.1.5 Program Modifications

Beginning in January 2023 Mirion type 20 environmental TLD’s replaced Teledyne Isotope
environmental TLD’s provided by Environmental Inc.

Well water sampling at location K-1t Gatehouse was discontinued after the 7/5/23 sample
collection due to abandonment of the Gatehouse well as part of the site decommissioning.
Sampling at new location K-1v South Well was initiated on 10/2/23 due to installation of a

potable water supply for the new trailer complex at the site.

Changes were made to the Groundwater Protection Program based on the recommendations
from the revised Hydrogeologic Conceptual Site Model, and to support the active
decommissioning of the site. These changes included abandonment of the eight AB wells due
to their location in the demolition area, the addition of four paired (deep/shallow) monitoring
wells, and the addition of the three new deep monitoring wells. Potable water supply and
groundwater monitoring well locations are shown on Figure 4-2.



3.2 RESULTS AND DISCUSSION

Results for the reporting period January to December, 2023 are presented in summary form in Table
4.5. For each type of analysis, of each sampled medium, the table shows the annual mean and range
for all indicator and control locations. The location with the highest annual mean and the results for this
location are also given.

The discussion of the results has been divided into three broad categories: the air, terrestrial, and
aquatic environments. Within each category, samples will be discussed in the order listed in Table 4.4.

Results of all measurements made in 2023 are not included in this section, although references to
these results will be made in the discussion. A complete tabulation of results is provided in Part Il of
the 2023 annual report on the Radiological Monitoring Program for the Kewaunee Power Station.

3.2.1

322

Atmospheric Nuclear Detonations and Nuclear Accidents

There were no atmospheric nuclear tests or accidents reported in 2023. The Chernobyl and
Fukushima Daiichi nuclear accidents occurred on April 26, 1986 and March 11, 2011,
respectively. The last reported atmospheric nuclear test was conducted by the People’s Republic
of China on October 16, 1980. Contributions from these events have resulted in the presence of
long-lived radioisotopes of cesium and strontium still detectable in the environment.

The Air Environment

Ambient Gamma Radiation — TLDs

Ambient gamma radiation was monitored by TLDs at eleven locations, ten indicators (K-1f, K-3,
K-5, K-8, K-17, K-25, K-27, K-30, K-39 and K-43) and one control (K-2). TLDs at the indicator
locations measured a mean dose equivalent of 14.9 mR/91 days, in close agreement with the
control location 14.8 mR/91 days. The readings are slightly lower than the averages obtained
from 2002 (and prior to) through 2022 due to the change to a new Environmental TLD vendor and
the accounting for transit and control dose.

These results support the conclusion that no plant effect on ambient gamma radiation was
indicated. These values are comparable to the United States average value of 19.5 mR/91 days
due to natural background radiation (National Council on Radiation Protection and
Measurements, 1975). The highest annual mean was 16.4 mR/91 days, measured at indicator
location K-39.

Year Average (Indicators) Average (Controls)
Dose rate (mR/91 days)
2008 15.6 14.2
2009 15.2 13.9
2010 15.2 14.3
2011 15.0 14.5
2012 16.1 15.3
2013 16.2 16.5
2014 15.0 14.8
2015 16.2 16.11
2016 16.1 15.9
2017 16.1 154
2018 16.4 171
2019 15.8 16.6
2020 16.4 16.7
2021 16.4 16.5
2022 17.1 16.6
2023 14.9 14.8

7



Using ANSI/HPS N13.37-2014 as guidance, a determination of facility related dose was
performed using quarterly TLD data from control and indicator locations from 2013 through 2022.
A Quarterly Baseline Background Dose (Bq) was computed for each TLD location. Then a
Quarterly Minimum Differential Dose (MDDq) was calculated as 3 times the 90" percentile of the
standard deviations of the historical quarterly results. The result of this calculation was 5.1 mrem.
Due to changing TLD vendors starting in January 2023, transit and storage doses needed to be
considered and the quarterly results reported by the vendor were corrected for the extraneous
dose.

2023 results at all locations, both indicator and control, were lower than the sum of the Baseline
Background Dose (Bq) and the Quarterly Minimum Differential Dose (MDDq) which according to
ANSI/HPS 13.37-2014 indicates no detection (ND) and which supports the conclusion that there
is no plant effect.

Normalized Quarterly Monitoring Data Quarterly Facility Dose
Monitoring g:sagienréy Mq (mrem per standard quarter) Fa = Mq — [Ba+tMDDg](mrem)
Location 1 go(mrem)| 1Star | 2 arr | 39atr | 4 ar | 1Star | 2@ar | 3¥ar | 4 ar
Indicators
K-1f 14.5 13.7 12.5 12.4 14.6 ND ND ND ND
K-3 17.0 14.0 13.6 14.5 16.6 ND ND ND ND
K-5 15.8 13.7 145 12.7 15.8 ND ND ND ND
K-8 16.0 143 14.6 15.8 16.3 ND ND ND ND
K-17 17.1 13.6 16.1 15.7 19.1 ND ND ND ND
K-25 18.2 14.6 14.8 14.9 18.9 ND ND ND ND
K-27 16.5 14.5 14.2 14.6 17.8 ND ND ND ND
K-30 15.9 13.2 13.1 15.4 144 ND ND ND ND
K-39 16.8 15.7 15.1 16.3 18.3 ND ND ND ND
K-43 14.7 13.1 13.1 15.0 15.6 ND ND ND ND
Control
K-2 16.7 13.5 14.8 14.3 16.5 ND ND ND ND

Table assumes 1 roentgen = 1 rem.




Airborne Particulates

The annual gross beta concentration in air particulates averaged 0.020 pCi/m? at both the indicator
and control locations, similar to the means observed from 2002 (and prior to) through 2022. There is
no indication of a plant effect, the average readings were evenly distributed between indicator and
control locations Results are tabulated below.

Year Average (Indicators) Average (Controls)
Concentration (pCi/ms)
2002 0.023 0.023
2003 0.022 0.022
2004 0.019 0.020
2005 0.023 0.023
2006 0.021 0.021
2007 0.022 0.021
2008 0.022 0.022
2009 0.023 0.023
2010 0.023 0.022
2011 0.029 0.029
2012 0.029 0.030
2013 0.024 0.025
2014 0.019 0.019
2015 0.022 0.022
2016 0.021 0.020
2017 0.021 0.021
2018 0.023 0.024
2019 0.021 0.019
2020 0.023 0.023
2021 0.025 0.023
2022 0.025 0.023
2023 0.020 0.020

Average annual gross beta concentrations in airborne particulates.

Variation in the gross beta activity throughout the year is not unusual. Typically, higher beta averages
occur during the months of January and December, and the first and fourth quarters, as noted in data
from 2002 through 2022.

Gamma spectroscopic analysis of quarterly composites of air particulate filters yielded similar results
for indicator and control locations. Beryllium-7, produced continuously in the upper atmosphere by
cosmic radiation, was detected in all samples, with an average activity of 0.193 pCi/m?3 at the indicator
locations and an average of 0.180 pCi/m?3 at the control location. All other gamma-emitting isotopes
were below their respective MDC levels.



3.2.3 The Terrestrial Environment

Well Water

One of twelve indicator samples tested positive for gross alpha at a reading of 2.3 pCi/L. Detectable
gross beta activity was measured in all twelve indicator samples at average level of 6.0 pCi/L. None of
the four control samples tested were positive for gross beta. Potassium-40, as measured by gamma
spectroscopy, was not detected in any of the 16 samples tested. The positive gross beta is likely due to
the presence of potassium-40 at a level below what gamma spectroscopy is able to detect. Past
analysis for potassium by mass spectrometry has confirmed the presence of potassium in water
samples obtained from these wells and potassium-40 is present in all naturally occurring potassium in
the environment. Therefore, positive results can be attributed to agricultural runoff. The gross alpha
activities are most likely contributions from naturally-occurring daughters of radium and thorium when
detected in the well water.

No strontium-90 was detected in any of the four samples tested. All concentrations measured below an
MDC value 2.8 pCi/L.

Sixteen well water samples were tested for tritium and gamma emitting isotopes. All tritium
concentrations measured below a detection level of 188 pCi/L. Gamma-emitting isotopes measured
below respective MDC levels.

Broad Leaf Vegetation

Three samples of broad leaf vegetation were analyzed for gamma emitters. Only naturally occurring
potassium-40 and beryllium-7 were detected.

Cattle Feed

In the ten cattle feed samples analyzed in 2023 the gross beta average concentrations of 11.72 pCi/g
wet indicator and 8.98 pCi/g wet control which agrees well with the potassium-40 average
concentration results of 7.08 pCi/g wet indicator and 4.76 pCi/g wet control. Strontium-90 was
detected in two of the six indicator samples at an average level of 0.010 pCi/g wet and at three of the
four control samples also at an average level 0.010 pCi/g wet. Trace levels of strontium-90 in the
environment can be attributed to nuclear testing and accidents. These results are also comparable to
historical results for analysis of cattle feed. No plant effect is indicated.

Grass

Eighteen grass samples were collected in June, August and October at six indicator locations and two
control locations for a total of twenty-four samples for the year. The samples were analyzed for gross
beta, strontium-90 and gamma emitting isotopes. Analysis results show very good agreement
between the gross beta results and the potassium-40 results. Naturally occurring beryllium-7 was also
detected in a majority of the samples. Strontium-90 was detected in two of the eighteen samples
tested in 2023. Trace levels of strontium-90 in the environment can be attributed to nuclear testing and
accidents.

With the exception of the naturally-occurring beryllium and potassium, all gamma-emitting isotopes
were below MDC levels. These results are comparable to historical results for analysis of grass. No
plant effect is indicated.

Sail

Gross alpha concentrations in soil averaged 4.73 pCi/g dry in the six indicator samples and 3.50
pCi/g dry in the four control samples. Mean gross beta levels measured at indicator and control
locations averaged 32.27 and 22.8 pCi/g dry, respectively, primarily due to potassium-40 activity.
Strontium-90 was detected in one of the control location soil samples tested in 2023. Trace levels of
strontium-90 in the environment can be attributed to nuclear testing and accidents.
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Cesium-137 was detected in one of the indicator location samples tested at a concentration of 0.13
pCi/g dry. Trace levels of Cs-137 in the environment can be attributed to nuclear testing and accidents.
Potassium-40 was detected in all samples and averaged 18.7 and 16.5 pCi/g dry for indicator and
control locations, respectively. All other gamma-emitting isotopes were below respective MDC levels.
The levels of detected activities are comparable to those observed from 1990 through 2022. The data
suggests no evidence of a plant effect.

3.2.4 The Aguatic Environment

Surface Water

Average gross beta activity in surface water measured slightly higher at the indicator locations

(5.3 pCi/L) than at the control locations (2.9 pCi/L). A similar pattern of activity has been observed
since 1978. The highest gross beta activity measured in 2023 was sampled from location K-1b at 7.4
pCi/L which is most likely due potassium-40 present in agricultural runoff.

Year Average (Indicators) Average (Controls)

Gross Beta (pCi/L)

2002 5.7 2.2
2003 7.3 24
2004 6.2 2.3
2005 5.2 1.7
2006 5.5 1.8
2007 5.7 1.8
2008 4.7 1.5
2009 4.7 1.5
2010 4.7 1.4
2011 5.0 1.5
2012 6.1 1.4
2013 5.7 1.5
2014 4.4 1.9
2015 4.2 1.4
2016 5.2 1.6
2017 4.2 1.4
2018 2.8 1.1
2019 3.1 1.2
2020 3.3 0.9
2021 22 1.1
2022 5.0 1.6
2023 5.3 2.9

Average annual gross beta concentrations in surface water.
These results are comparable with what has been observed in the past.

Tritium was below an MDC of 199 pCi/L in all twenty samples tested in 2023. No Sr-90 was detected
above an MDC of 4.6 pCi/L in any of the twenty samples tested in 2023.

With the exception of naturally occurring potassium-40, gamma-emitting isotopes measured below their
respective MDC levels in all samples.

11



3.3

34

Fish

In the fish sample, the gross beta concentration was 6.12 pCi/g wet in flesh and 4.23 pCi/g wet in bone
fractions. In flesh, the gross beta concentration was primarily due to the potassium-40 concentration of
3.27 pCi/g wet. Sr-90 was not detected in the bone fraction above an MDC of 0.06 pCi/g wet.

Excluding potassium-40, gamma-emitting isotopes measured below their respective MDC levels.

Shoreline Sediments

In shoreline sediment samples, the mean gross beta concentrations measured an average 10.3 pCi/g dry
at the indicator locations versus an average of 15.5 pCi/g dry at the control location. These results are
consistent with the average levels of potassium-40 measured in these samples (6.68 pCi/g dry and 8.13
pCi/g dry respectively).

Other gamma-emitting isotopes, with the exception of naturally-occurring potassium-40, were below their
respective MDC levels.

Strontium-90 was measured below an MDC of 0.581 pCi/g dry for all locations.

These results support the conclusion that there is no plant effect.

LAND USE CENSUS

The Land Use Census satisfies the requirements of the KPS Radiological Environmental Monitoring
Manual. Section 2.2.2 states:

"A land use census shall be conducted and shall identify within a distance of 8 km (5 mi.) the location, in
each of the 10 meteorological sectors, of the nearest residence and the nearest garden of greater than
50m2 (500 ft2) producing broad leaf vegetation." (Figure 4-1)

The 2023 Land Use Census was completed to identify the presence of the nearest residences and
gardens surrounding the Kewaunee Power Station. The Land Use Census was conducted on September
5, 2023. The census is performed annually during the growing season per Radiation Protection
Procedure RP-KW-001-014.

No changes were observed during the course of the Land Use Census. A summary of the Land Use
Census is shown in table 4.6.

LABORATORY PROCEDURES

Analytical procedures and the quality assurance manual used by Teledyne Brown Engineering
Environmental Service (TBE-ES) Laboratory are available for inspection, and the QA Program includes
participation in Interlaboratory Comparison Programs. Results obtained for the TBE-ES Laboratory are
presented in Appendix A.

12
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Figure 4-1. Sampling locations, Kewaunee Power Station.
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Figure 4-2. Groundwater Monitoring Wells, Kewaunee Power Station.
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Table 4.1. Sampling locations, Kewaunee Power Station.

Distance (miles)®

Code Type ® and Sector Location

K-1 | Onsite

K-1b I 0.12N Middle Creek

K-1c I 0.10N 500' north of condenser discharge

K-1d | 0.10E Condenser discharge

K-1e | 0.128 South Creek

K-1f | 0.12S8 Maintenance Waste Oil and Material Storage Building

K-1h I 0.12 NW North Well

K-1j | 0.10S 500' south of condenser discharge

K-1m | 0.15N ISFSI East

K-1o0 I 0.16 N ISFSI North

K-1q I 0.16 N ISFSI West

K-1r | 0.13N ISFSI West

K-1td | 0.10 ESE Gatehouse

K-1u | 0.05 Ssw Maintenance Building

K-1ve I 0.06 W South Well

K-2 C 8.91 NNE WPS Operations Building in Kewaunee

K-3¢ I/C 59N Lyle and John Siegmund Farm, N2815 Hwy 42, Kewaunee

K-5 | 3.2 NNW Ed Paplham Farm, E4160 Old Settlers Rd, Kewaunee

K-8 | 4.85 WSW St. Isadore the Farmer Church, 18424 Tisch Mills Rd, Tisch Mills

K-9 C 11.5 NNE Green Bay Municipal Pumping Station, six miles east of Green Bay (sample
source is Lake Michigan from Rostok Intake two miles north of Kewaunee.

K-13 (@ 3.0 Ssw Rand's General Store, Two Creeks

K-17 | 40W Klimesh'’s' Farm, N885 Tk B, Kewaunee

K-23a I 05w 0.5 miles west of plant, Kewaunee site

K-23b | 06N 0.6 miles north of plant, Kewaunee site

K-25 I 1.9 SW Wotachek Farm, 3968 E. Cty Tk BB, Two Rivers

K-26 C 9.1 SSW Wilfert Farms Vegetable Stand (9.1 miles south of "BB")

K-27 I 1.53 NW Schleis Farm, E4298 Sandy Bay Rd, Kewaunee

K-30 | 0.8N End of site boundary

K-34 | 27N Leon and Vicky Struck, N1549 Lakeshore Dr., Kewaunee

K-35 C 6.71 WNW Duane Ducat, N1215 Sleepy Hollow Rd., Kewaunee

K-38 | 2.45 WNW Dave Sinkula Farm, N890 Town Hall Road, Kewaunee

K-39 | 346N Francis Wojta, N1859 Lakeshore Dr., Kewaunee

K-43 I 2.71 SSW Gary Maigatter Property, 17333 Hwy 42, Two Rivers

K-45 | 51N Wakker’'s Dairy, N2348 Highway 42, Kewaunee

A= indicator; C = control

b Distances are measured from reactor stack.

€ Location K-3 is an indicator for ambient radiation and a control for soil, cattle feed, and grass.
d Sampling discontinued at location K-1t after 7 /5/23 sample collection due to abandonment of Gatehouse well.
€ Sampling initiated at location K-1v on 10/2/23 due to installation of new potable water supply well (South Well).
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Table 4.2. Type and frequency of collection.

Location Weekly Quarterly Semiannually Annually
K-1b SW GR?
K-1c ssP
K-1d SW Fle
K-1e SW
K-1f AP ¢ GR? TLD SO
K-1h WW
K-1j sSsP
K-1m TLD
K-1o0 TLD
K-1q TLD
K-1r TLD
K-1t/ K-1v WW*h
K-1u WW
K-2 AP ¢ TLD
K-3 GR® TLD SO CF¢
K-5 GR? TLD
K-8 AP 9 TLD
K-9 swf sSSP
K-13 WW
K-17 TLD
K-23a BLV ®
K-23b BLV ®
K-25 TLD
K-26 BLV ®
K-27 TLD
K-30 TLD
K-34 GR? SO CF ¢
K-35 GR? SO CF¢
K-38 GR? SO CF¢
K-39 GR® TLD
K-43 AP 9 TLD
K-45 CF ¢

a Three times a year, second (April, May, June), third (July, August, September), and fourth (October, November, December) quarters
b Collected in May and November
<Annually in the third quarter (July, August, or September).
4 First quarter (January, February or March) only.
e Alternate since milk sampling is no longer performed.
f Two samples, raw and treated
g The frequency may be increased dependent on the dust loading.
h Sampling discontinued at location K-1t after 7/5/23 sample collection due to abandonment of Gatehouse well;
sampling initiated at location K-1v on 10/2/23 due to installation of new potable water supply well (South Well).

Table 4.3. Sample Codes:

Code Description

AP Airborne particulates
BLV Broad leaf vegetation

CF Cattle feed

Fl Fish

GR Grass

SO Soil

SW Surface water

SS Shoreline sediment
TLD Thermoluminescent dosimeter
ww Well water
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Table 4.4. Sampling Summary, January — December, 2023.

Collection Number of Number of
Sample Type and Number of Samples Samples
Type Frequency ® Locations Collected Missed
Air Environment
TLD’s c/iQ 15 60 0
Airborne particulates C/W 4 207 1
Terrestrial Environment
Well water G/IQ 4 16 0
Broad Leaf Vegetation G/A 3 3 0
Cattle Feed G/A 5 10 0
Grass GITA 8 24 0
Soil G/SA 5 10 0
Aquatic Environment
Surface water G/IQ 4 20 0
Fish G/A 1 1 0
Shoreline sediments GISA 3 6 0

2 Type of collection is coded as follows: C = continuous; G = grab.

Frequency is coded as follows: W = weekly; BW = bi-weekly; SM = semimonthly; M = monthly;

Q = quarterly; SA = semiannually; TA = three times per year; A = annually.

18



Table 4.5 Environmental Radiation Monitoring Program Summary.

Name of Facility
Location of Facility

Kewaunee Power Station

Kewaunee County, Wisconsin

(County, State)

Docket No.
Reporting Period January-December, 2023

50-305

Location with Highest

Tseend Indicator A M Control Number
Sample Type yp Locations nptal vMean Locations Non-
(Units) Number | mpct|  Mean (7 . Mean (F)° Mean (F)° | Routine
Y Range Location Range® Range® Results®
TLDs (Quarterly) | Gamma 44 51f 14.9 (40/40) K-39,Woijta 16.4 (4/4) 14.8 (4/4) 0
(mR/91days) (14.1-16.7) Property (15.1-18.3) (13.5-16.5)
3.46N
TLDs, Quarterly | Gamma 16 5.1f 56.5 (16/16) K-1m, ISFSI E 103.2 (4/4) None 0
(Protected Area) (54.1-59.3) 0.15N (96.6 -111.6)
(mR/91days)
Airborne GB 208| o0.010 0.020 (156/156) K-43, Maigatter 0.021 (52/52) 0.020 (52/52) 0
Particulates (0.006-0.065) Property, (0.007-0.065) (0.005-0.039)
(pCi/m®) 2.71 SSW
GS 16
Be-7 0.020 0.193 (12/12) K-8,St. Isadore the 0.201 (4/4) 0.180 (4/4) 0
(0.122-0.263) Farmer Church (0.177-0.263) (0.098-0.249
4.85 WSW .
Nb-95 0.0377 <MDC = =3 <MDC 0
Zr-95 0.0142 <MDC - - <MDC 0
Ru-103 0.0183 <MDC - - <MDC 0
Ru-106 0.0286 <MDC - - <MDC 0
Cs-134 0.0030 <MDC - - <MDC 0
Cs-137 0.0024 <MDC - - <MDC 0
Ce-141 0.0294 <MDC - - <MDC 0
Ce-144 0.0188 <MDC = - <MDC 0
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Table 4.5 Environmental Radiation Monitoring Program Summary.

Name of Facility
Location of Facility

Kewaunee Power Station

Docket No.

Kewaunee County, Wisconsin

(County, State)

50-305

Reporting Period January-December, 2023

Indicator Location with Highest Control Number
Sample Type Type and Locations Annual Mean Locations Non-
(Units) Numberof | MDC"® Mean (F)° o Mean (F)° Mean (F)° Routine
Analyses Range® Location Range® Range' Results®
Well Water  |GA 12 3.9 2.3 (1/12) K-gt% gra:fféosuée 2.3 (1/4) None 0
(pCilL) 10 mi;
6.0 (12/12 5 11.1:(1/1
sl 31| (3411, ooemiw o S .
H-3 16 188 <MDC - - <MDC 0
K-40 16 170 <MDC = = - 0
Sr-90 4 2.8 <MDC = - None 0
GS 16
Mn-54 8 < MDC - = <MDC 0
Fe-59 20 <MDC = - <MDC 0
Co-58 9 <MDC 2 - <MDC 0
Co-60 9 <MDC - 2 <MDC 0
Zn-65 18 <MDC - = <MDC 0
Zr-Nb-95 10 <MDC = - <MDC 0
Cs-134 10 <MDC - - <MDC 0
Cs-137 9 <MDC . . <MDC 0
Ba-La-140 16 <MDC = - <MDC 0
Broad leaf GS 3
Vegetation
(pCilg wet) Be-7 0.13 2.33(212) K-23b 2.50 (111) <MDC 0
(2.17-2.50) 0.6 mi N. of Plant
K-40 0.50 3.73 (2/2) K-23a 412 (111) 1.78 (111) 0
(3.33-4.12) 0.5 mi W. of Plant
Nb-95 0.044 <MDC = - <MDC 0
Zr-95 0.076 <MDC - - <MDC 0
Ru-103 0.051 <MDC = - <MDC 0
Ru-106 0.454 <MDC = - <MDC 0
Cs-134 0.055 <MDC = - <MDC 0
Cs-137 0.056 <MDC = - <MDC 0
Ce-141 0.078 <MDC = - <MDC 0
Ce-144 0.296 <MDC - - <MDC 0
GB 10 0.008 11.72(6/6) K-38, Sinkula Farm 14.10 (2/2) 8.98 (4/4) 0
Cattie feed (5.30-22.90) 2.45mi. WNW (5.30-22.90) (5.04-13.80)
(pClgwet) | 00 10 0.006 0.010 (2/6) K'34'2_S7”r‘y‘]kaFarm 0.010 (1/2) (095’833 é?’éj')?) 0
(0.009-0.010)
GS 10
Be-7 0.269 0.42 (5/6) K-34, Struck Farm 0.51 (2/2) <MDC 0
(0.25-0.55) 2.7 mi. N (0.48-0.53)
K-40 0.50 7.08 (6/6) K-38, Sinkula Farm 8.57 (2/2) 4.76 (4/4) 0
(2.27-13.10) 2.45 mi. WNW (4.03-13.10) (2.27-7.63)
Nb-95 0.055 <MDC - - <MDC 0
Zr-95 0.084 <MDC - - <MDC 0
Ru-103 0.047 <MDC - - <MDC 0
Ru-106 0.433 <MDC - - <MDC 0
Cs-134 0.055 <MDC - - <MDC 0
Cs-137 0.049 <MDC - - <MDC 0
Ce-141 0.086 <MDC - - <MDC 0
Ce-144 0.339 <MDC - - <MDC 0
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Table 4.5 Environmental Radiation Monitoring Program Summary.

Name of Facility Kewaunee Power Station Docket No. 50-305

Location of Facility Kewaunee County, Wisconsin Reporting Period January-December, 2023

(County, State)

Indicator Location with Highest Control Number
Sample Type Type and Locations Annual Mean Locations Non-
(Units) Number of MDC® Mean (F)¢ Mean (F)° Mean (F)° Routine
Analyses® Range® Location® Range® Range® Results®
Grass GB 24 0.10 9.03 (18/18) K-38, Sinkula Farm 11.2 (3/3) 9.64 (6/6) 0
(pCilg wet) (1.01-14.50) 2.4 mi WNW (7.9-14.5) (6.07-11.90)
K-38, Sinkula Farm
Sr-90 24 | 0.005 0.011(2/18) S ’ (0.017) (1/3) <MDC 0
(0.005-0.017) 2.45 mi. WNW
GS 24
Be-7 0.26 1.82 (12/18) K-35, Ducat Residence 3.10 (2/3) 1.96 (4/6) 0
(1.06-3.30) 6.71 mi WNW (2.62-3.57) (0.63-3.57)
K-40 0.50 5.70 (18/18) K-38, Sinkula Farm 7.08 (3/3) 5.17 (6/6) 0
(3.16-8.19) 2.45 mi. WNW (6.28-7.82) (3.23-6.56)
Mn-54 0.051 <MDC = = <MDC 0
Co-58 0.063 <MDC 2 2 <MDC 0
Co-60 0.092 <MDC = = <MDC 0
Nb-95 0.054 <MDC - - <MDC 0
Zr-95 0.106 <MDC - - <MDC 0
Ru-103 0.056 <MDC - - <MDC 0
Ru-106 0.457 <MDC # & <MDC 0
Cs-134 0.055 <MDC = = <MDC 0
Cs-137 0.057 <MDC - - <MDC 0
Ce-141 0.088 <MDC - - <MDC 0
Ce-144 0.332 <MDC s s <MDC 0
Soil GA 10 5.6 473 (6/6) K-38, Sinkula Farm 5.64 (2/2) 3.50 (2/2) 0
(pCilg dry) (2.64-8.27) 2.4 mi WNW (3.00-8.27) (2.80-4.19)
GB 10 20 32.27 (61/6) K-38, Sinkula Farm 36.4 (2/2) 22.8 (4/4) 0
(21.90-39.40) 2.4 mi. WNW (33.9-38.9) (17.6-28.5)
Sr-90 10 | 0.083 <MDC K2 St Sam, (0.145) 1/2 (0.145) 1/4 0
59mi.N
GS 10
Be-7 0.76 <MDC - <MDC 0
K-40 14 18.7 (6/6) K-3, Sigmund Farm 21.5(2/2) 16.5 (4/4) 0
(15.6-21.4) 59mi N (20.1-22.9) (10.9-22.9)
Nb-95 0.236 <MDC - - <MDC 0
Zr-95 0.191 <MDC . . <MDC 0
Ru-103 0.094 <MDC - e <MDC 0
Ru-106 0.822 <MDC - . <MDC 0
Cs-134 0.116 <MDC - - <MDC 0
Cs-137 0.120 0.13 (1/6) K-1f,Maint & Mrl Bldg 0.13 (1/2) <MDC 0
021miS&
Ce-141 0.166 <MDC - - <MDC 0
Ce-144 0.581 <MDC - - <MDC 0
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Table 4.5 Environmental Radiation Monitoring Program Summary.

Name of Facility
Location of Facility

Kewaunee Power Station

Docket No.

Kewaunee County, Wisconsin

(County, State)

50-305

Reporting Period January-December, 2023

Indicator Location with Highest Control Number
Sar(nS Ie_tT)ype r:lrypeb andf Locations Annual Mean Locations Non-
nits umber o MDC® Mean (F)° - Mean (F)° Mean (F)° Routine
Analyses® Range® Location® Rang(e°) Range® Results®
Surface Water |GB (TR) 20 35 5.3 (9/12) K-1b, Middle Creek 6.0 (4/4) 2.9 (3/8) 0
(25-7.4) 0.12mi. N (2.5-7.4) (2.2-3.3)
(pCilL) GS 20
K-40 <0 137 133 (1/12) K-1d, Cond. Discharge 133 <MDC 0
0.10 mi. E (1/4)
Mn-54 6.9 <MDC - - <MDC 0
Fe-59 15.1 <MDC = = <MDC 0
Co-58 7.4 <MDC = = <MDC 0
Co-60 9.0 <MDC = < <MDC 0
Zn-65 14.6 <MDC = = <MDC 0
Zr-Nb-95 11.6 <MDC - - <MDC 0
Cs-134 8.2 <MDC = = <MDC 0
Cs-137 8.0 <MDC = = <MDC 0
Ba-La-140 18.2 <MDC - - <MDC 0
H-3 20 199 <MDC - = <MDC 0
Sr-90 20 46 <MDC N N <MDC 0
Fish (Flesh) GB 1 05 6.12 (1/1) K-1d, Cond. Discharge 6.12 (1/1) None 0
(pCi/g wet) 0.10 mi. E
GS 1
K-40 0.5 3.27 (111) K-1d, Cond. Discharge 3.27 (111) None 0
0.10mi. E
Mn-54 0.068 <MDC = Y None 0
Fe-59 0.360 <MDC 5 - None 0
Co-58 0.121 <MDC s - None 0
Co-60 0.080 <MDC = - None 0
Cs-134 0.073 <MDC = - None 0
Cs-137 0.065 <MDC = - None 0
Fish (Bones) | gp 1 0.5 4.23 (111) K-1d, Cond. Discharge 4.23 (11) None 0
(pCilg wet) 0.10 mi. E
Sr-90 1 0.06 <MDC - - None 0
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Table 4.5 Environmental Radiation Monitoring Program Summary.

Name of Facility
Location of Facility

Kewaunee Power Station

Kewaunee County, Wisconsin

(County, State)

Docket No.
Reporting Period January-December, 2023

50-305

Location with Highest

Indicator Control Number
Sample Type r:ll'yp% andf Locations Annual Mean Locations Non-
Units umber o MDCP Mean (F)° 3 Mean (F)¢ Routine
( ) Analyses® Range® Location® Mean (FC) Range® Results®
Range'
Shoreline GB 6 1.0 10.3 (4/4) K-9, Rostok Intake 15.5 (2/2) 15.5 (2/2) 0
Sediments (7.85-11.8) 11.5 mi. NNE (15.0-15.9) (15.0-15.9)
(pCirg)
Sr-90 6 0.581 <MDC = - <MDC 0
GS 6
K-40 0.5 6.68 (4/4) K-9, Rostok Intake 8.13 (2/2) 8.13 (212) 0
(4.79-8.55) 11.5 mi. NNE (7.55-8.71) (7.55-8.71)
Co-58 0.054 <MDC = = <MDC 0
Co-60 0.063 <MDC - - <MDC 0
Cs-134 0.063 <MDC - - <MDC 0
Cs-137 0.065 <MDC - o <MDC 0

# GA = gross alpha, GB = gross beta, GS = gamma spectroscopy, TR = total residue.
® MDC = Minimum Detectable Concentration based on a 4.66 sigma counting error for background sample.
¢ Mean and range are based on detectable measurements only (i.e., >MDC) Fraction of detectable measurements at specified

locations is indicated in parentheses (F).

9 Locations are specified by station code (Table 4.1) and distance (miles) and direction relative to reactor site.
¢ Non-routine results are those which exceed ten times the control station value. If no control station value is available, the

result is considered non-routine if it exceeds ten times the preoperational value for the location.
f For TLD's this value is the Quarterly Minimum Differential Dose(MDDaq). See page 8 of this report for the details of how it is computed.
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Table 4.6 Land Use Census

The following table lists an inventory of residence gardens = 500 ft? found nearest the plant
in each of the 10 meteorological sectors within a five mile radius of the Kewaunee Power Station. (Figure 4-1)

Sector Township No. Residence Garden Distance From Location ID
Plant (miles)
A 24 X 1.12
A 12 X 3.71
B 24 X (Note 1) 1.01
R 26 X 0.96
R 23 X 2.16
Q 23 X 1.27
Q 23 X 1.53 K-27
P 26 X 1.35
P 26 X 1.41
N 35 X 0.94
N 28 X 2.37
M 35 X (Note 2) 1.38
L 35 X 1.00
L 2 X 2.04
K 36 X (Note 3) 0.91
J 11 X (Note 4) 272

Note 1. There were no gardens located in Sector B within five miles of the Kewaunee Power Station.
Note 2. There were no gardens located in Sector M within five miles of the Kewaunee Power Station.
Note 3. There was no garden located in Sector K within five miles of the Kewaunee Power Station.
Note 4. There were no gardens located in Sector J within five miles of the Kewaunee Power Station.
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INTRODUCTION

This report covers the Quality Assurance (QA) Program for the Analytical Services
function of the Teledyne Brown Engineering Environmental Services (TBE-ES)
laboratory for January through December 2023.

A

Operational Quality Control Scope

The TBE-ES Laboratory Quality Control (QC) Program is designed to monitor the
quality of analytical processing associated with environmental, effluent (USNRC
Regulatory Guide 4.15), bicassay, industrial process, and waste characterization
(10CFR Part 61) samples.

Quality Control of radioanalyses involves an internal process control program and
participation in external independent third party programs administered by
Analytics, Environmental Resource Associates (ERA) and the Department of
Energy (DOE) Mixed Analyte Performance Evaluation Program (MAPEP). The
MAPEP is designed to evaluate specific analytical capabilities that are of importance for
DOE analytical services. These lypes of performance evaluation samples may contain
both radiological and non-radiological “mixed” analytes and are reflective of real-world
samples seen from DOE monitoring sites. Although TBE-ES is not currently under
contract to analyze samples for DOE sites, the laboratory chooses fo participate in PE
program because it offers a variety of matrices and nuclides that are analyzed on a routine
basis (water, soil, air filters, efc.).

1. Interlaboratory

Results for third-party process checks prepared by Analytics, ERA and
MAPEP are not reported during the first quarter of the year.

Inter-laboratory cross-check samples are received and reported as follows:

e Analytics cross-check samples are analyzed by TBE two times per
year, typically in April and September.

e  MAPEP provides samples semi-annually in March and September
with required reporting dates in May and November, respectively,
following sample receipt.

¢ ERA cross-check samples are analyzed by TBE semi-annually in
April and October with required reporting dates in May and
November, respectively, following sample receipt.

2. Intralaboratory

The internal QC program is designed fo include QC functions such as
instrumentation checks (to insure proper instrument response) and blank
samples (to which no analyte radioactivity has been added) for
contamination checks and instrumentation backgrounds. Process controls
(or process checks) are actual samples analyzed in duplicate (duplicates) in
order to evaluate the precision of laboratory measurements. Accuracy of
analyses is measured by analyzing blank samples which have been spiked
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with a known quantity of a radioisotope (spikes) that are of interest to
laboratory clients. Some client samples are also spiked with a known activity
of target analyte (matrix spikes) and aid in evaluating analytical method
performance.

QC samples are intended to evaluate the entire radiochemical and
radiometric process. Process control and qualification analyses samples
seek to mimic the media type of those samples submitted for analysis by
laboratory clients. The magnitude of the process control program combines
both internal and external sources targeted at 10% of the routine sample
analysis load. A summary of blanks, spikes and duplicates is found in
Attachments B.1 and B.2.

Quality Assurance Program

To provide direction and consistency in administering the quality assurance
program, TBE-ES has developed and follows a Quality Manual and a set of
Standard Operating Procedures (SOP). The plan describes the scheduled
frequency and scope of Quality Assurance and Quality Control (QA/QC)
considered necessary for an adequate QA/QC program conducted
throughout the year.

Internal audits are performed on an annual schedule, usually during the 4%
quarter. External audits are performed by prospective and/or existing clients
in accordance with contractual specifications. State audits are conducted to
maintain client-specific certification requirements and for accreditation by the
National Environmental Laboratory Accreditation Program (NELAP). The
Nuclear Procurement Issues Corporation (NUPIC) evaluates suppliers of
laboratory services to nuclear utilities. TBE-ES is audited every 33-36
months by NUPIC as a function of the utilities’ Radiological Environmental
Monitoring Program (REMP).

Two external audits have been performed this year. The State of Utah
NELAP and the PJLA ISO 17025 audit results are found in Attachment D.

B. Performance Characteristics

1.

interlaboratory Accuracy

TBE-ES has adopted a QC acceptance protocol based upon two external
performance models. For the interlaboratory programs that have established
performance criteria (e.g., established warning and failure limits), the
laboratory uses those established criteria to evaluate QC sample results. For
interlaboratory QC programs which report no pre-set acceptance (pass/fail)
criteria (e.g. Analytics Cross Check Program), results are evaluated in
accordance with TBE-ES internal acceptance criteria.

a) Analytics’ Evaluation Criteria

Analytics’ evaluation report provides a ratio of TBE's result and the
Analytics known value. Since flag values are not assigned, TBE-ES

2
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b)

evaluates the reported ratios based on internal QC requirements, which
are based on the DOE MAPEP criteria.

MAPEP Evaluation Criteria

MAPEP evaluation criteria found in the Handbook for the Department of
Energy’s Mixed Analyte Performance Evaluation Program (MAPEP),
MAPEP-HB-1 Rev. 2 (June 13, 2018), pp. 9-11 & 30-32 and online at
hitps://www.id.energy.gov/resi/mapep/MAPEP-HB-1%20Rev%202.pdf
contains the following information;

MAPEP’s evaluation report provides a calculated relative bias for the lab’s
reported results, the acceptance range, and associated flag values. The
relative bias places the laboratory resulf in one of three categories:

% Acceptable (flag = A) Bias <= 20%
% Acceptable with Warning (flag = W) 20% < Bias <=30%
%+ Not Acceptable (flag = N) Bias > 30%

Radiological results must be reported with an associated uncertainty at one
standard deviation. The uncertainty associated with a result is not currently
used as part of the acceptance criteria, but an uncertainty evaluation is used to
flag potential areas of concern. MAPEP assigns A (Acceptfable), W
(Acceptable with Warning) and N (Not Acceptable) uncertainty flags based
upon the relative precision (RP) ratio:

RP = (Reported Uncertainty / Reported Result) x 100

Uncertainty flags are currently for information only, but reporied ftotal
uncertainties are used to evaluate performance in false positive/ negative tests
and sensitivity evaluations.

The MAPEP program uses false-positive lesting in each session to identify
laboratory results that indicate the presence of a particular radionuclide when,
in fact, the actual activity of the radionuclide is far below the detection limit of
the measurement. Not Acceptable (N) performance, and hence a false positive
resuft, is indicated when the range encompassing the result, plus or minus the
fotal uncertainty at three standard deviations, does not include zero (i.e. 2.5
0.2; range of 1.9 -3.1). Statistically, the probability that a result can exceed the
absolute value of its total uncertainty at three standard deviations by chance
alone is less than 1%. MAPEP uses a three standard deviation criterion for the
false positive test to ensure confidence about issuing a false-positive
performance evaluation. A result that is greater than three times the fotal
uncertainty of the measurement represents a statistically- positive detection
with over 89% confidence.

Sensitivity evaluations are routinely performed to complement the false-positive
tests. In a sensitivity evaluation, the radionuclide is present at or near the
detection limit, and the difference befween the reported resuit and the MAPEP
reference value is compared to the propagated combined total uncertainties.
The results are evaluated at three standard deviations. If the observed
difference is greafter than three times the combined ftotal uncertainty, the
sensitivity evaluation in “Not Acceptable”. The probability that such a difference

3
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d)

can occur by chance alone is less than 1%. If the participant did not report a
statistically-positive result, a “Not Detected” is noted in the text field of the
MAPER performance report. A non-detect is potentially a false-negative result,
dependent upon the laboratory’s detection limit for the radionuclide.

False-negative tests are also performed in combination with the sensitivity
evaluations. In fthis scenario, the sensitivily of the reported measurement
indicates that the known specific activity of the targeted radionuclide in the
performance evaluation sample should have been detected, but was not, and a
“Not Acceptable” performance evaluation is issued. The uncertainty of the
MAPEP reference value and of the reported result at three standard deviations
is used for the false-negative test.

The false-positive/negative and sensitivity evaluation tests are conducted in a
manner that assists the participants with their measurement uncertainty
estimates and helps ensure they are not underestimating or over inflating their
total uncertainties. If the total uncertainty is over-inflated in order to pass a
false-positive test, it will result in a “Not Detected” if the test is actually a
sensitivity evaluation. The opposite is frue for a false-positive tesf. False-
negatives and failed sensitivity evaluations can also result from under-
estimating the lofal uncertainty. An accurate estimate of measurement
unicertainty is required for consistent performance at the acceptable level.

ERA Evaluation Criteria

The ERA evaluation report provides an acceptance range for control
and warning limits with associated flag values. Acceptance limits for
drinking/potable water are established per The NELAC Institute’s (TNI)
guidance. The TNI Standard uses Fields of Proficiency Testing (FoPT)
Tables to calculate upper and lower acceptance fimits set at the Mean *
2 standard deviations (SD). ERA’s acceptance limits for other matrices
differ based on historical data from past studies.

NRC Verification Test Comparison Criteria

Some laboratory clients submit double-blind 10 CFR Part 50
performance evaluation samples. The lab processes these samples as
routine client samples and sends the reports to the client, who then
reports the resuli(s) fo the sample’s originator. This may be via an
outside vendor (i.e. Analytics) or prepared by the client. After the
results are received by the client, NRC Resolution Criteria is used to
determine acceptance of results using a calculated resolution number
(known value / 1-sigma uncertainty) and a calculated ratio (lab result of
unknown/known value). Clients may or may not share the result with
the laboratory and are therefore usually not included with this report.
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2,

Intralaboratory Accuracy Acceptance Criteria

a)

b)

Process Controls

The measure of accuracy for a group of test measurements to a given
spike level is found by calculating the recovery of the spike activity found
versus the added spike activity. The percent recovery is calculated as
follows:

% Recovery = (An / As) 100
Where: An = the activity measured
As = the spiked activity

Internal Process Control sample results use acceptance criteria of 70%-
130% for spike recovery. Warning limits are set from 70%-79% and
121%-130%. Resulis evaluated as “Warning” are assessed for trends of
low or high bias and are used to detect potential problems. The
laboratory’s internal acceptance criteria are based on MAPEP’s defined
performance levels of bias greater than 30%.

Matrix spikes (MS) may be used to document the bias of a method in a
sample matrix. MS acceptance criteria is 60% - 140% recovery.

Other Measures

Backgrounds, which represent the ambient signal response recorded by
measuring instruments, are independent of radioactivity contributed by
the radionuclides being measured in the sample. If possibie, equivalent
media for preparing laboratory processing blanks will be used.

Acceptable method blank sample results have no three-sigma
statistically-positive activity for the target parameters. If all sample
results associated with the blank are greater than the MDC, then the
blank MDC shall be less than the activity of the least active sample in the
work order or it will be flagged with a qualifier in the client report with a
case narrative,

Replicate/duplicate (DUP) and matrix spike duplicate (MSD) samples are
produced by taking two aliquots from a single sample and assigning
each aliquot a different Lab Sample Number. In cases of duplicate
analyses where there are no “known” values, the analyses will be
evaluated for precision only. All duplicates are carried through the
complete sample preparation and analytical procedure. Precision is
evaluated by calculating the Relative Percent Difference (RPD) between
the two samples. Relative Percent Difference is calculated as the
absolute difference between two values normalized to the average value,
expressed as a percentage:

% RPD = (abs[orig — dup] / [orig + dup}/2) x 100
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Matrix spike duplicates are split samples spiked with identical
concentrations of a target analyte and are used to evaluate precision and
bias. The matrix spike duplicate recovery is expressed as a percentage:

% MSD = (abs[orig activity* — dup activity)/spike activity) x 100
*If the original activity is not detected then the activily is considered zero (0)

For purposes of analytical reporting, each result specifies the
radionuciide concentration and the a posteriori Minimum Detectable
Concentration (MDC). TBE-ES calculates the a posteriori MDC using
the sample’s actual measurement parameters (i.e., sample volume,
chemical recovery, instrument background, etc.) to demonstrate that the
Nuclear Regulatory Commission’s (NRC) a priori MDC has been met for
each radionuclide/sample. By TBE-ES policy, the a posteriori MDC must
be less than the required NRC a priori MDC.

Investigations and Nonconformance Reports

QC investigations are initiated when QC resuits fall outside of the QC
criteria. Other investigations may arise from unanticipated situations which
are not clearly defined in the procedures or bounded by pre-established
performance criteria but have the potential of becoming QA-related issues.
The QA investigation is the mechanism to quickly ascertain if there is “due
cause” to issue a formal Non-Conformance Report (NCR).

An NCR is issued to formally document a QC investigation into the root
cause of failure, the corrective action taken, and the action taken to prevent
recurrence where applicable. Investigations may include review of
procedures, interviews of personnel, review of laboratory and instrument
logbooks, observation of analyst techniques and any other items identified
as necessary to resolve the issue. For intercomparison performance
evaluation samples, it is TBE’s policy to issue an NCR for all unacceptable
results for nuclides listed as part of the ICP program. Some nuclides are
analyzed for internal information only.

Downloaded or Printed copies are UNCONTROLLED copies



ANALYTICAL SERVICES QUALITY CONTROL SYNOPSIS

A.

Interlaboratory Cross-Check Program

During this reporting period, 26 nuclides associated with seven media types (Air
Filter, Charcoal [Air lodine], Milk, Soil, Urine, Vegetation and Water) were
analyzed. Samples were obtained from Analytics, the Department of Energy’s
(DOE) Mixed Analyte Performance Evaluation Program (MAPEP) and
Environmental Resource Associates (ERA). Media types representative of client
analyses performed during this reporting period were selected. The results are
presented in Attachment A and associated NCR’s are in Attachment C.

1. Analytics Environmental Cross Check Program
Twelve nuclides were evaluated in air particulate, charcoal filter, milk and soil
matrices during this reporting period. All analyses were within acceptable
criteria except for one Sr-90 milk. NCR 23-24 was initiated to address the
failure.

2. DOE’s MAPEP Quality Assessment Program

Eleven nuclides in water, soil, urine and vegetation samples were evaluated in
2023. All of the environmental analyses performed were evaluated as within
the acceptable/acceptable with warning criteria except for the soil Ni-63 and
vegetation Sr-90. NCR’s 23-08 and 23-09 were initiated to address the
failures. (Some new nuclides were analyzed in the 2™ half of 2023 for
informational purposes -~ soil Fe-55 and Th isotopes. These are not listed as
part of the official cross-check program at this time.)

3. ERA Environmental Cross Check Program (RAD/MRAD)

Eighteen nuclides were evaluated in water, soil, and air particulate samples
were evaluated in 2023. All analyses performed were within acceptable
criteria except for the AP Pu-238/239, water Ba-133 and soil alpha spec
nuclides. NCR’s 23-05, 23-10, 23-18, 23-19, 23-20, and 23-21 were initiated
to address the failure. (Some new nuclides were analyzed in the 2™ half of
2023 for informational purposes — soil Am-241 and Pu isotopes. These are
not listed as part of the official cross-check program at this time.)

intralaboratory Cross-Check Program

During this reporting period, 21 nuclides (and numerous other gamma nuclides) in
various matrices, including air particulate, charcoal, vegetation, milk, and water
were analyzed by means of the laboratory’s internal process control program. A
compilation of intralaboratory comparison data for this reporting period is
summarized in Attachment B. (Note: Only gamma nuclides that are typically seen in
samples are included in the attachment -~ a complete list is available upon request).

The TBE-ES Ilaboratory's internal process control program evaluated 7,286
analyses during this period.

7
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1. Blanks
During this reporting period, 1,627/1,629 workgroup blanks analyzed were
less than the MDC. There were two blanks that were positive due to high
activity in the associated workgroup samples. Results were >5 times the
blank value, which was documented in the case narrative with the sample
results.

2.  Spikes
During this reporting period, all 1,583 workgroup and matrix spikes analyzed
were within the acceptance criteria.

3. Duplicates
All 3,169 duplicate sets analyzed were within acceptance criteria.

C. Non-Conformance Reports (NCRs)

There were 25 NCRs that were initiated during this period. All NCR’s have been
closed except for NCR’s 23-18 & 23-19, which are still are under root cause
investigation. Copies are included in Attachment C.

D. Instrumentation

TBE-ES uses the statistical principle method of evaluation for instrument quality
control check data based on the mean, 2-sigma and 3-sigma set point model or
uses pre-set tolerance limits. Each detector is checked prior to use for that day
and the resulting data points are automatically compared to statistical baselines
to determine the instrument's acceptability for counting. Control charts showing
this data are available during audits or upon request. TBE-ES instrumentation
includes:

1. Gamma Spectroscopy

Gamma detectors are routinely monitored for energy, full width at half
maximum, efficiency, and background. TBE-ES gamma detectors operated
without incident during this reporting period. Occasional second runs (as
allowed by our QA program) were necessary to verify acceptable operation.
Some amplifier fine gain adjustments and liquid nitrogen addition to the
dewars were also necessary when data trends indicate an energy drift on the
detector.

2. Liauid Scintillation Counters (L. SC):

LSC instruments, used in tritium, carbon-14, nickel-63 and other low-energy
beta-emitters, are monitored for background and efficiency. The reliability of
these instruments is exceptional with zero instances of background or
efficiency values outside of control limits.
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3. Alpha/Beta Gas Flow Proportional (GFP) Counters:

GFP detectors used for gross alpha/beta, strontium-89/90, iodine-131 (low
level) and other nuclides are monitored for background and efficiency.
These detectors operated without incident during this reporting period.
Occasionally, second runs (primarily for alpha due to the sensitivity of source
placement) were necessary to verify acceptable operation or because of low
P-10 pressure. After gas change-out and purging, control check values
return to control norms.

4. Alpha Speciroscopy:

Alpha detectors are routinely monitored for energy, full width at half
maximum, efficiency, and background. TBE-ES alpha detectors operated
without incident during this reporting period. Occasional second runs (as
allowed by our QA program) were necessary to verify acceptable operation.
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ATTACHMENT A

Interlaboratory Quality Control Program Results
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A1

Analytics Cross Check Program Results
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A.1 Analytics Environmental Radioactivity Cross Check Program
Teledyne Brown Engineering Environmental Services

—_— TBE .

Month/Year ld?;ﬁfet;on Matrix Nuclide  Units R%Z?l:t:d \2\?3:2) E::Sg;g;;i Evaluation ©

March 2023 £13826 Mitk Sr-89  pCill. 70.5 93.1 0.76 W

Sr-90  pCik 12.3 14.7 0.84 A

£13827 Milk Ce-141  pCilk 127 139 0.91 A

Co-58 pCi/ll. 119 131 0.91 A

Co-60 pCilL 250 279 0.90 A

Cr-51 pCi/L 246 302 0.82 A

Cs-134 pCilL 172 200 0.86 A

Cs-137 pCilk 125 140 0.89 A

Fe-59  pCilL 122 122 1.00 A

-131 pCi/L 70.2 82.0 0.86 A

Mn-54 pCiL 165 180 0.92 A

Zn-65  pCilL 306 306 1.00 A

E13828 Charcoal  1-131 pCi 79.0 89.9 0.88 A

E13829 AP Ce-141 pCi 91.9 87.8 1.05 A

Co-58 pCi 87.5 82.5 1.06 A

Co-60 pCi 199 176 1.13 A

Cr-51 pCi 218 191 1.14 A

Cs-134  pCi 119 126 0.94 A

Cs-137  pCi 92.4 88.7 1.04 A

Fe-59 pCi 95.5 76.9 1.24 A

Mn-54 pCi 120 113 1.06 A

Zn-65 pCi 179 193 0.93 A

E13830 Soil Ce-141  pCilg 0.224 0.220 1.02 A

Co-58 pCilg 0.193 0.207 0.83 A

Co-60 pCi/g 0.408 0.441 0.92 A

Cr-51 pCilg 0.464 0.477 0.97 A

Cs-134  pCilg 0.334 0.316 1.08 A

Cs-137 pCilg 0.270 0.288 0.94 A

Fe-59  pCilg 0.183 0.193 0.95 A

Mn-54  pCifg 0.263 0.284 0.93 A

Zn-65  pCilg 0.475 0.484 0.98 A

E13831 AP Sr-89 pCi 98.4 90.8 1.09 A

Sr-90 pCi 14.6 14.3 1.02 A

(a} The Analytics known value is equal to 100% of the parameter present in the standard as determined by gravimetric and/or
volumetric measurements made during standard preparation
(b} Analytics evaluation based on TBE intemal QC limits:
A = Acceptable - reported result falls within ratio limits of 0.80-1.20
W = Acceptable with warning - reported result falls within 0.70-0.80 or 1.20-1.30
N = Not Acceptable - reported result falls outside the ratio limits of < 0.70 and > 1.30

(Page 1 of 2)
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A.1 Analytics Environmental Radioactivity Cross Check Program
Teledyne Brown Engineering Environmental Services

: . TBE .
Monthivear “SPUNORION gy Nuclide  Units Reparted \2?5:2) Ao et Evaluation ®
September 2023 13832 Mtk Sr-89 pCi/L 49.8 71.4 0.70 W
Sr-80  pCiL  7.28 12.8 0.57 N
E13833 Milk Ce-141 pCilL 934 104 0.90 A
Co-58 pCi/lL 68.2 65.8 0.88 A
Co-60 pCilL 180 223 0.85 A
Cr-51 pCiL 207 205 1.01 A
Cs-134 pCilL 86.0 114 0.84 A
Cs-137  pCilL 121 141 0.86 A
Fe-59 pCi/L 78.8 78.8 1.00 A
131 pCifL 27.9 37.4 0.75 W
Mn-54 pCifl. 128 146 0.88 A
Zn-65 pCi/L 185 203 0.91 A
E13834 Charcoal 1-131 pCi 76.9 78.7 0.98 A
E13835 AP Ce-141 pCi 91.9 87.1 1.05 A
Co-58 pCi 58.7 55.2 1.06 A
Co-60 pCi 200 187 1.07 A
Cr-51 pCi 192 172 1.12 A
Cs-134 pCi 89.6 96 0.94 A
Cs-137 pCi 109 119 0.92 A
Fe-59 pCi 68.3 66.1 1.03 A
Mn-54 pCi 128 123 1.05 A
Zn-65 pCi 163 171 0.96 A
E13836 Soil Ce-141  pCifg 0.228 0.184 1.24 w
Co-58 pCi/g 0.103 0.116 0.89 A
Co-60 pCi/g 0.364 0.394 0.92 A
Cr-51 pCilg 0.371 0.362 1.02 A
Cs-134 pCilg 0.176 0.202 0.87 A
Cs-137  pCilg 0.285 0.315 0.80 A
Fe-59 pCilg 0.140 0.139 1.00 A
Mn-54 pCi/g 0.237 0.259 0.92 A
Zn-65 pCilg 0.349 0.359 0.97 A
E13837 AP Sr-89 pCi 74.6 80.2 0.83 A
Sr-90 pCi 13.9 14.4 0.96 A
(a) The Analytics known value is equal to 100% of the parameter present in the standard as defermined by gravimetric and/or
volumetric measurements made during standard preparation
{b) Analytics evaluation based on TBE internal QC limits:
A = Acceptable - reported result falls within ratic limits of 0.80-1.20
W = Accepfable with warning - reported resuit falls within 0.70-0.80 or 1.20-1.30
N = Not Acceptable - reported resuit falls outside the ratio limits of < 0.70 and > 1.30
(1) See NCR 23-24
(Page 2 of 2)
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A.2

MAPEP Quality Assessment Program Results
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A2 DOE's Mixed Analyte Performance Evaluation Program (MAPEP)
Teledyne Brown Engineering Environmental Services

__ TBE
Month/Year !dei\rlfgc;aet:‘on Matrix Nuclide Units  Reported \Z r:s:g) AC;?:;QCQ Evaluation ®
Value
February 2023  23-MaS48 Soil Ni-63 Bay/kg 204 1130 791 - 1469 N®
Tc-99 Ba/kg 898 1100 770-1430 A
23-MaSuU48 Urine Cs-134 Bag/L 9.92 9.5 6.7-124 A
Cs-137 Ba/L 0.0984 (1) A
Co-57 Ba/L. 9.352 8.67 6.07 - 11.27 A
Co-60 Ba/L 5.034 8.13 5.69 ~ 10.57 A
Mn-54 Ba/l. 11.8 10.0 7.0-13.0 A
U-234 Bag/l. 0.0098 Not spiked
U-238 Bag/L 0.0096 Not spiked
Zn-65 Ba/L 10.6 9.29 6.50 - 12.08 A
23-Maw48 Water Ni-63 Bag/L 231 273 19.1-355 A
Te-99 Bq/L 9.75 9.31 6.52 -12.1 A
23-RdVv48  Vegetation Cs-134 Bg/sample 5.56 7.6 5.32-9.88 w
Cs-137 Ba/sampie 0.028 (1) A
Co-57 Bg/sample 591 6.93 4.85-9.01 A
Co-60 Bg/sample 5.00 6.51 4.56 - 8.46 W
Mn-54 Ba/sample 6.08 8.03 5.62-10.44 W
Sr-80 Bg/sample  0.0542 (1) N9
Zn-65 Ba/sample 5.49 7.43 5.20-9.66 W
August2023  23-MaS49 Soil Fe-55 Bq/kg 346 1280 896 - 1664 N©
Ni-63 Ba/kg 1260 1370 958 - 1781 A
Tc-99 Ba/kg 0.683 1) A
Th-228 Ba/kg 48.2 44.8 31.4-582 A®
Th-230 Barkg 40.0 41.1 28.8-53.4 A®
Th-232 Batkg 296 455 31.9-59.2 N©®
23-MaW49 Water Ni-63 Ba/L 0.971 1.11 (2) A
Te-99 Ba/L 8.88 8.85 6.20 - 11.51 A
23-RdV49  Vegetation Cs-134 Bg/sample 3.86 498 3.49-6.47 w
Cs-137 Bg/sample  0.0269 (1) A
Co-57 Bag/sample 3.88 4.24 2.97 - 5.51 A
Co-60 Bg/sample 2.37 2.79 1.95-3.63 A
Mn-54 Bqg/sample 2.04 2.56 1.79-3.33 W
Sr-90 Bg/sample 0.957 1.17 0.82-1.52 A
Zn-65 Ba/sample  -0.514 (1) A

(a}) The MAPEP known value is equal to 100% of the parameter present in the standard as determined by gravimetric and/or volumetric measurements

made during standard preparation
(b} DOE/MAPEP evaluation:

A = Acceptable - reported resulf falls within ratio limits of 0.80-1.20
W = Acceptable with warning - reported result falls within 0.70-0.80 or 1.20-1.30
N = Not Acceptable - reported resuft falls oufside the ratio limits of < 0.70 and > 1,30
(1) False positive test
(2) Sensitivity evaluation
(3) See NCR 23-08
(4) See NCR 23-09
(5} Initial evaluation for Jab information (not on current ICP list)

Downloaded or Printed copies are UNCONTROLLED copies

(Page 1 of 1)




A.3

ERA Cross Check Program Results
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A.3 ERA Environmental Radioactivity Cross Check Program
Teledyne Brown Engineering Environmental Services

Identification . . ’ TBE Reported Known Acceptance .
Month/Year Number Matrix  Nuclide Units Valu.’:e o Lir?\its Evaluation ®
March 2023 MRAD-38 Water Am-241 pCifl. 28.1 32.1 22.0-41.0 A

Fe-55 pCi/L 1180 1380 811 -2010 A
Pu-238 pCifL 65.6 70.7 42.5-918 A
Pu-239 pCifl. 829 92.4 57.2-114 A
Soil Sr-90 pCifkg 2630 2580 803 - 4020 A
U-234 pCifkg 3758 4300 2020 - 5630 A
U-238 pCifkg 3717 4260 2340 - 5720 A
AP Fe-55 pCiffilter 840 578 211 -922 A
Pu-238 pCiffilter 593 9.59 7.24-11.8 N
Pu-239  pCiffilter 345 68.9 51.5-83.1 N
U-234 pCiffilter 497 53.1 394-622 A
U-238 pCiffilter 452 52.6 39.7-62.8 A
GR-A pCiffilter 69.6 76.8 40.1 - 127 A
GR-B pCiffilter 36.8 32.8 19.9-496 A
April 2023 RAD-133 Water Ba-133 pCilt 26.0 22.3 17.1-25.8 N©@
Cs-134 pCifL 721 77.6 63.4-854 A
Cs-137 pCi/L 62.1 63.1 56.8 - 72.2 A
Co-60 pCi/L 326 30.3 26.7 - 36.1 A
Zn-65 pCift. 253 242 218 - 283 A
GR-A pCi/lL 34.2 29.2 14.9 -38.2 A
GR-B pCi/lL 64.3 60.7 418-67.4 A
U-Nat pCi/L 61.75 62.7 51.2-69.0 A
H-3 pCifL 13,300 12,700 11,100 - 14,400 A
Sr-89 pCilL 67.0 61.1 49.2 -69.0 A
Sr-80 pCifL 36.5 36.0 264-415 A
131 pCi/L 24.3 28.7 239-336 A
September 2023 MRAD-39 Water Am-241 pCi/l. 54.0 71.0 48.7 - 90.8 A
Fe-55 pCi/l. 2430 2630 1550 - 3830 A
Pu-238 pCi/lL 172 177 106 - 229 A
Pu-239 pCilL 171 182 113-224 A
Soil Am-241 pCikg 2810 1300 702 - 1840 NG
Pu-238 pCitkg 1028 481 240 - 731 N&
Pu-239  pCilkg 2406 1250 681 - 1800 N©®
Sr-90 pCilkg 9580 6800 2120 - 10,600 A
U-234 pCitkg 9140 3160 1480 - 4140 N®
U-238 pCitkg 9800 3140 1720 - 4210 N©
AP Am-241  pCiffiiter 4964 69.3 495-924 A
Fe-55 pCiffilter 1020 1180 431 - 1880 A
Pu-238  pCiffilter 11.19 49.3 37.2-60.6 N
Pu-239  pCiffilter 102 47.2 35.3-56.9 N@
U-234 pCiffilter 19.9 20.1 14.9-236 A
U-238 pCiffilter 17.7 20.0 15.1-239 A
GR-A pCiffilter 82.2 79.8 417 -131 A
GR-B pCiffilter 543 426 258-64.4 A
QOctober 2023 RAD-135 Water Ba-133 pCi/lL 86.3 92.2 73.8-111 A
Cs-134 pCi/lL 38.4 41.2 27.9-545 A
Cs-137 pCi/lL 194 199 161 - 237 A
Co-60 pCi/lL 49.5 47.8 33.8-61.8 A
Zn-65 pCilL 59.7 57.0 237-903 A
GR-A pCi/L. 53.2 70.6 54.0 - 87.2 NG
GR-B pCi/L 46.9 422 30.5-53.9 A
U-Nat pCi/L 51.26 51.7 45.9- 575 A
H-3 pCi/L 20,100 22,900 19,700 - 26,100 A
Sr-89 pCi/L 51.1 38.2 252-51.2 A
Sr-90 pCi/lk. 317 35.7 30.3-41.1 A
1-131 pCiflL 235 29.7 25.8-336 N©

(a) The ERA known value is equal to 100% of the parameter present in the standard as determined by gravimetric and/or volumetric
measurements made during standard preparation.

(b) ERA evaluation:
A = Acceptable - Reported value fails within the Acceptance Limits
N = Not Acceptable - Reported value falls outside of the Acceptance Limits

(1) See NCR 23-05 (4) See NCR 23-19
(2) See NCR 23-10 (5) See NCR 23-20
(3) See NCR 23-18 (5) See NCR 23-21

{Page 1 of 1)
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E13826 Milk Sr-89 7.05E+01 g a1E+01 076

Sr00 4286401 1.47E+D1 0.4

E13827 Milk Ce-141. 1.27E+02 1396402 6.91
Co-58 1IE+02 131E+02 0,91
Co-60 2.50E+02 (2 TAEHDZ 0.00
Cr-51 2 ABE+02 BO2E402- Q.82
C5-134 1726402 ZOOEHDZ 0.88
G137 1.28E207 1A0E+02 0,89
Fe-59 1228402 1225402 1.00
131 D2E+01 BLOEHT 0.85
K40 13ZEHOS Not Measured —
Mn-54 1.65E+02 1.80E+02 0.92
Zn-65 3.06E+02 3.08E+02 140

o i
B

0.88

st QUARTER 2025  (Ref. Date 15 Mar 2023, Rew. 0} “Zof4
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Ce-
| Co-58
Co-60
Cr-51
Cs-134
Cs-137
Fe-59
Mr-54

Zn-65

BAYE

B.TBE+DY

1.99E+02

ZA8E+(2

1ASE+02

9.24E+01

9.55E+01

1.20E+02

179E+Q2

1.935-01
4.06E-01
4.84E-G1
3.34E-01
2.70E-01
1.836-01
2.63E-04

4. 75E-01

SO
8.78E

01

8.25E+01
1.76E402
1.91E+02
1.26E402
B.ETE+01
7.69E+01
1,13E+02

1.83E+02

2.07E-09

441E-01

ATTE-D1

3ABE-01

2.88E-D1

1.836-01

2.84E-Q1

4.84E-01

0.92

0.97
1.06
0.54
0.95
0.93

0.88

Tt QUARTER 2023 {Ref, Date 16 Mar 2023, Rev. 0)
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£13831 Filler - Sr-89

9.94E+01

1.46E+01

st

9.08E+01

TAIEHOY

IstQUARTER 2023 (Ref. Date 48 Mar 2023, Rev. 0)

Sampah
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e g WHRSU ATIEYIS .
“&“’tr Performance Evaluation Program

Performance Results Archive

MAPEP-23-MaS48: Radiological and inorganic combined soil standard

Ref Bias Acceptance Une Unc
Analyte Result Value Flag Notes (%) Range Value Flag
Antimony NR 6.4 45 - 8.3
Arsenic NR 8.4 5.9 - 10.8
Barium NR 300 210 - 390
Berythium NR 18.3 12.8 - 23.8
Cadmium NR 3.53 247 - 4,59
Chromium NR 434 304 - 56.4
Cobalt NR 394 276~ 51.2
Copper NR 83.8 58.7 - 108.1
Lead NR 20.5 144 - 28.7
Mercury NR 0.0174 Sensitivity Evaluation
Nickel NR 84.5 69.2 - 109.9
Selenium NR 5,76 4,03 - 7.49
Silver NR 19.6 13,7 - 25.5
Technetium-99  NR 0.00174 0.00122-  0.00226
Thallium NR 0.18 Sensitivity Evaluation
Uranium-235 NR 0.085 0.039 - 0.072
Uranium-238 NR 20.8 14.6 - 27.0
Uranium-Total NR 20.8 14.6 - 270
Vanadium NR 85 60 - 111
Zi NR- 96 67 - 125

Ref Bias Acceptance Une Une
Analyte Result Value Flag Notes (%) Range Value Flag
Americium-241 NR 0.9 Sensitlvity Evaluation
Cesium-134 NR False Posltive Test
Cesium-137 NR False Positive Test
Cobalt-57 NR 698 488 - 807
Cobalt-60 NR 795 557 - 1034
iron-65 NR False Positive Test
Manganese-54 NR 1230 861 - 1599
Nickel-63 294 1130 N -74.0 791~ 1469 322 A
Piutonium-238 NR 0.52 Sensitivity Evaluation
Plutonium-239/240 NR 101 71~ 131
Patassium-40 NR 574 402 - 748
Strontium-90 NR 920 644 - 1196
Technetium-99 898 1100 A -18.4 770- 1430 788 A
Thorium-228 NR 433 30.3- 56.3
Thorium-230 NR 40,0 28.0 - 52.0
Thorium-232 NR 43.3 30.3- 56.3
Uranium-234 NR 64 45 - 83
Uranium-238 NR 258 181 - 335
Zinc-65 NR 980 693 - 1287

MAPEP-23-MaSU48: Radiological urine standard

Ref Bias  Acceptance Unc Une -
Analyte " Result Value Flag Notes (%) Range Value Flag Units
Plutonium-239 NR 90.2 63.1- 117.3 pgil
Plutonlum-240 NR 1.90 133- 247 po/lL
Uranlum-236 NR 5.38 3.77- 6.99 ng/L

Downloaded or Printed copies are UNCONTROLLED copies Printed 6/21/2023



Mixed Analyte
Ferformance Evaluation Program

Ref Bias Acceptance Une Une
Analyte Result Value Flag Notes (%) Range Value  Flag Units
Americium-241 NR 0.236 0.165 - 0.307 Bag/L
Cesium-134 992 95 44 6.7- 12.4 .308 Bag/L
Cesium-137 .0994 False Positive Test .18 Bg/L
Cobalt-57 9.352 8.67 79 807~ 11.27 294 Bg/l.
Cobalt-60 9.034 8.13 111 5.69- 10.57  0.333 Ba/L
Curium-244 NR False Positive Test Ba/L
Hydrogen-3 NR False Positive Test Bqg/L
Manganese-54 11.8 10.0 18.0 7.0- 13.0 0.5 Ba/L
Plutonium-238 NR 0.234 0.164 -  0.304 Bg/L
Plutonium-239/240 NR 0.223 0.156-  0.290 Ba/t.
Strontium-89 NR 43.9 30.7 - 57.1 Bg/l.
Strontium-90 NR 1.58 111- 2.05 Bg/L
Technetium-99 NR False Positive Test Bg/L
Uranium-234 0.0098 0.00372 Bg/L
Uranium-238 0.0096 0.0045 Ba/L
Zinc-65 10.6 8.2¢ 14.1 6.50- 12.08 933 B/l

MAPEP—ZS MaW48 Radrotogscai and | |norgan|c combined water standard

Ref

Potassium-40

Downloaded or Printed copies are UNCONTROLLED copies

Bias Acceptance Unc Unc
Analyte Result Value Flag Notes (%) Range Value Flag
Antimony NR 5.69 3.98 - 7.40
Arsenic NR 4.21 2.95 - 5.47
Barjum NR 6.38 4.47 - 8.29
Beryllium NR 1.01 0.71 - 1.31
Cadmium NR 0.250 0.175 - 0.325
Chromium NR 1.50 1.05 - 1.95
Cobailt NR 4.20 2.94 - 5.46
Copper NR 403 2.82- 5.24
Lead NR 3.13 2.19- 4.07
Meroury NR 0.107 0.075- 0.138
Nickel NR 4.61 3.23 - 5.99
Selenium NR 0.316 0.221 - 0.411
Technetium-99 NR 1.47E-5 1.036-5- 1.91E-5
Thallium NR 2.14 1.50 - 2.78
Uranium-235 NR 8.7E-4 4.69E-4- 8.71E-4
Uranium-238 NR 0.094 0.066 - 0.122
Uranlum-Total NR 0.094 0.066 - 0.122
Vanadium NR 4.43 3.10- 5.76
Zinc NR 4,57 3.20- 5.94
Ref Bias Acceptance Une  Une

Analyte Result Value Flag Notes (%) Range Value Flag
Americium-241 NR 0.387 0,271 - 0.503
Cesium~-134 NR 9.6 6.7 - 12.5
Cesium-137 NR 87 6.1~ 11.3
Cobalt-57 NR False Positive Test
Cobalt-60 NR 7.24 5.07 - 9.41
Hydrogen-3 NR 573 401 - 745
fron-55 NR False Positive Test
Manganese-54 NR 11.3 7.9- 14.7
Nickel-63 23.1 27.3 A -154 19.1- 355 1.1 A
Plutonium-238 NR 0.846 0.592 - 1.100
Plutonium-239/240 NR 0.0174 Sensitivity Evaluation

NR False Positive Test

Printed 6/21/2023




Mixed Analyte
HE& Performance Evaluation Program

Radium-226 NR 0.759 0.531 - 0.987

Strontium-20 NR False Positive Test
Technetium-99 9.75 9.31 A 4.7 6.52 - 12.10, 1.58 W
Uranium-234 NR 1.15 0.81 - 1.50

Uranium-238 NR 1.16 0.81 - 1.51

Zinc-65 NR 15.3 10.7 - 19.9

MAPEF’-?.S-RdV48 Radlologlcal vegetatlon

Ref Bias Acceptance Unc Unc
Analyte Result Value Flag Notes (%) Range Value Flag
Uranium-235 NR 0.000144 Sensitivity Evaluation
Uranium-238  NR 0.0206 Sensitivity Evaluation
Uranium-Total NR 0.0208 Sensitivity Evaluation i
Ref Bias Acceptance Unc Unc
Analyte Result Value Flag Notes (%) Range Value Flag
Americium-241 NR 0.189 0.132 - 0.246
Cesium-~134 5.56 7.60 w -26.8 5.32- 9.88 0.322 A
Cesium-137 0.026 A False Positive Test  .110
Cobalt-57 5.91 6.93 A -14.7 4.85- 9.01 188 A
Cobalt-60 5.00 6.51 W -23.2 4.56 - 8.46 .215 A
Manganese-54 6.08 8.03 W 243 5.62- 10.44 .33 A
Plutonium-238 NR 0.187 0.131 - 0.243
Plutonium-239/240 NR 0.178 0.125 ~ 0.231
Strontium-90 0.0542 N (1) False Positive Test  0.00742
Uranium-234 NR 0.00044 Sensitivity Evaluation
Uranium-238 NR 0.000256 Sensitivity Evaluation
Zinc-65 549 7.43 W -26.1 5.20- 9.66 657 A
Notes:

(1) = False Positive

Downloaded or Printed copies are UNCONTROLLED copies Printed 6/21/2023



Ver. 1

Page 8 of 11

A Waters Cgmpang Sharon Northcutt EPA ID: TN11387
QA Manager ERA Customer Number: T200801
Teledyne Brown Engineering Report Issued: 05/23/2023
2508 Quality Ln. Study Dates: 03/20/2023 - 05/19/2023
Knoxville, TN 37831
{865) 934-0374

NI . Reported | Assigned | Acceptance | Performance o Analysis Study Study
Aé\:\g':e Analyte Units Value Value Limnits Evaluation Method Description Date Z Score Mean gt:\z:tairoi Analyst Name

MRAD Soil Radionuclides (cat# 802, fot# A038-

608)
52700 7[Rt /

2755 [Americium-241

2805 {Manganese-54

i {Phuioniu238'

Plutonium-239

HasL 30013919—33 28 ED 5/15/2023 0.845

se1dos d37704LNOINN o4& saidod pajuLid 10 papeojumoq

3005 {Strontium-30 841 Shannen Cooper

Thoriiim<234

3036 |Uranlum-234

HASL 300 U-02 281h BD 1997 | 4/25/2023 | -0.444 892 Shannon Cooper

3055  |Uranium-Total

16341 Table Mountain Pkwy « Golden, CO 80403 » 800.372.0122 » 303.431.8454 « fax 303.421.0159  www.eraqc.com Study # : MRAD-38




Ver, 1
Page 8 of 11

MRAD-38 Final Evaluation Report

QO ERA

A Waters Company Sharon Northcutt EPA ID: TN11387
QA Manager ERA Customer Number: T200801
Teledyne Brown Engineering Report Issued: 05/23/2023
2508 Quality Ln. Study Dates: 03/20/2023 - 05/18/2023
Knoxvilie, TN 37931
(865) 534-0374

™ " Reported | Assigned | Acceptance | Performance 5ot Analysis Study Sutly
Ag:lg:e Analyte Units Value Valugs Limits Evaluation Method Description Date Z Score Mean g?;;:groi Analyst Name

MRAD Air Filter Radionuciides (cat# 800, lot# A038-606)

2755 st
2800  [Ceslum-134 pCi/Fitter 183 99.3-188 | NotReported
/2805 [oesium:Aa7 pCifFilte 2 ot Rep
2815 [Cobait-60 pCi/Filter 467 387-593 | NotRepoerted
o5 22!
2806 pCifFilter <35.0 0.00-35.0 | Not Réported

51,5-83.1

TBE Proprietary

61.1

Shannen Cooper

Uranium-234

pCifFiiter

48,7

49.0

Shannon Cooper

“Huralum-2:

pCilFite

TBE Proprietary

Uranium-Tolal

pCi/Filter

o

g/Filter

Zine-65

pCifFilter

sa1doo @I TT0YLNOINN @4e saidod pejulid 1o papeojumoq

VIRAD Air Filter Gross Alpha/Beta (cat# 801, lot# A038-607)

0| Grosa Alph

pCiFilte

7/2023

Gross Beta

pCifFilter

32.8

19.8-496

Acceptable

EMSL-LV p. 11878

4/27/2023

34.8

Susan Ogletree

16341 Table Mountain Pkwy * Golden, CO 80403 » B00.372.0122 - 303.431.8454 - fax 303.421.0159 « www.eraqc,com

Study # : MRAD-38
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Ver. 1

Page 10 of 11

A Waters Compang Sharon Northcutt EPA ID: TN11387
QA Manager ERA Customer Number: T200801
Teledyne Brown Engineering Report Issued: 05/23/2023
2508 Quality Ln. Study Dates: 03/20/2023 - 05/19/2023
Knoxville, TN 37931
(B65) 934-0374

TNI . Assigned | Acceptance | Performance o en Analysis zs Study sstu:y d lyst N
Agza;;e Analyte Units Value Limits Evaluation Method Description Date core Mean Dteavnia;:) ! Analyst Name

MRAD Water Radionuciides (cat# 804, fot# A038-617)

2758 [amer

0.00-71.0

57.2~114

HASL 300 Pu.30 2Bth ED
1887

4/18/2023

Shannon Cooper

41.0-818

Not Reported

Uranium-Total

85.8-125

Not Reported

Zinc-65

228

203 - 288

Not Reported

240 9.70

16341 Table Mountain Pkwy » Golden, CO 80403 « 800.372.0122 « 303.431.8454 + fax 303.421.0159 » www.eragc.com

Study # : MRAD-38
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Page 8 of ¢
@ ERA RAD-133 Final Evaluation Report
A Waters Company Sharon Northcutt EPA |D: TN11387
QA Manager ERA Customer Number: T200801
Teledyne Brown Engineering Report Issued: 06/02/2023
2508 Quality Ln. Study Dates: 04/10/2023 - 05/25/2023
Knoxville, TN 37931
(865) 934-0374
Ar::llj:'te Analyte Units Re‘?orted Assigned Acceptancs Perfonnance Method Description Analysiz Z Score satudy Stsat::a‘:'d Analyst Name
Code alue Vaiue Limits Evaluation Date Mean Deviation
RAD Gamma EmitterS™ (cat# 808, lot# R133-758)
2765 [sedum133 ' ol eein | 280|223 | 47258 | Not Acosptabls | - EPAS01.11980° | 41820237 0:827 7| -23:6 | 2:80 | " Shanrion Cooper
2800 jCesium-134 pCiflL 7241 778 63.4-85.4 Acceptable EPA901.1 1980 | 4/18/2023 -1.10 76.7 417 Shannon Cooper
2805 |cosium-137 pCilL 62.1 63.1 56.8-722 | Acceptable EPAQ01.1 1980 | 4/18/2023 | -0.760 66.0 5.15 Shannon Cooper
2815 |Cobalt-60 pCifL 32.6 30.3 26.7 - 36.1 Acceptable EPAS01.1 1980 | 4/18/2023 0.201 32.3 1.27 Shannon Cooper
3070 |ances pCilL 253 242 218 - 283 Acteptable EPAG01.1 1980 | 4/18/2023 | -0.101 254 13.8 Shannon Cooper
RAD GroSS™ Alpha/Beta (cat# 809, lot# R133-759)
2830 [Gross Alpha pCi/L 34.2 29.2 149-38.2 | Acceptable | EPA900.01980 | 4/20/2023 | 2.22 26.7 3.39 Susan Ogletree
2840 |[Gross Bels pCiL 64.3 60.7 41.8-67.4 | Acceptable | EPA900.01980 | 4/20/2023 | 1.50 55.5 5.88 Susan Ogletree
RAD NaturalS™ (cat# 811, lot# R133-751)
2965 |Radium-226 pCilL 7.68 §.78-9.07 | NotReported - 8.11 1.34
2970 [Radium-228 pCifL. 9.34 6.04-11.7 | NotReported 8.34 1.35
3055 {uUranium (Nat) pCi/k. 61.75 62.7 51.2-69.0 Acceptable EPA 908.0 1880 | 4/25/2023 | 0.333 61.4 1.20 Shannon Caoper
1184 {uranium (mass) Ha/l 93.6 76.4-103 Not Reported 87.5 3.90
" RAD Tritiuld™ (cat# 812, lot# R133-752)
I 3030 lTritium pCifL 13300 ] 12700 |111oo a 14ooo| Acceptable | EPA906.0 1980 1 512312023 i 0.769 | 12600J 890 Susan Ogletree
RAD Strontium-89/90 (cat# 807, Joth R133-757)
2995 |strontium-89 pCi/L. 67.0 - 61.1 . | 49.2-69.0 .Acceptablei‘;; +{EPA 906.0 1980 511612023 1.68 55.3 6.88 Shannon Cooper
3005 [Strontium-80 pCi/L. 36.5 36.0 264 -415 Acceptable EPA 905.0 1980 5152023 | -0.0343 36.6 2.83 Shannon Cooper
RAD lodine-131 (cat# 810, Joti# R133-750}
| 2875 |lodine-131 pCilL. 243 l 28.7 l 23.9-336 } Acceptablg | SY7S00C (GRC)-2000 I 4/21/2023 l -2.40 I 285 | o i I Shannon Cooper }

cant (e

(AccpéBiTED)
e e v
PRy ey

16341 Table Mountain Pkwy » Golden, CO 80403 » 800.372.0122 « 303.431.8454 » fax 303.421.0159 « www.eragc.com

All analytes are included in ERA’s A2LA accreditation. Lab Code: 1539-01

Study #: RAD-133
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Analytics

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318 U.S.A.

Tel 404-352-8677
Fax 404-352-2837

Eckert & Ziegler

RESULTS OF ENVIRONMENTAL
CROSS CHECK PROGRAM

TELEDYNE BROWN
ENGINEERING

3rd QUARTER 2023
(Ref. Date 14 Sep 2023, Rev. 0)
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I Lozt 07 Dec 2023

3rd QUARTER 2023 (Ref. Date 14 Sep 2023, Rev. 0)

Levan Tkavadze , Nuclear Metrologist
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Co-60
Cr-51
Cs-134
Cs-137

Fe-59

4.98E+01

7.28E+00

5.82E+01
1.90E+02
2.07E+02
9.60E+01
1.21E+02
7.88E+01

2.79E+01

1.15E+03
1.28E+02

1.85E+02

7.69E+0

1.04E402

6.58E+01

2.23E+02

2.05E+02

1.14E+02

1.41E+02

7.88E+01

3.74E+01

Not Measured
1.46E+02

2.03E+02

S gﬁk\i@s&ig
7.87E+01

0.85

1.01

0.84

0.86

1.00

0.75

3rd QUARTER 2023 (Ref. Date 14 Sep 2023, Rev, 0)

20of4
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Co-58

Co-60

Cr-51
Cs-134

Cs-137

Cs-137
Fe-59
Mn-54

Zn-65

9.19E+01

5.87E+01

2.00E+02

1.92E+02

8.896E+01

1.09E+02

6.83E+01

1.28E+02

1.83E+02

2.28E-01

1.03E-01
3.64E-01
3.71E-01
1.76E-01
2.85E-01
1.40E-01
2.37E-01

3.49E-01

19
8.71E+01

5.52E+01
1.87E+02
1.72E+02
9.57E+01
1.19E+02
B8.61E+01
1.23E+02

1.71E+02

1.84E-01
1.16E-01
3.84E-01
3.62E-01
2.02E-01
3.15E-01
1.38E-01
2.59E-01

3.59E-01

0.92

1.02

0.87

0.90

1.00

0.92

0.97

3rd QUARTER 2023 (Ref. Date 14 Sep 2023, Rev, 0)
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E13831 Filter Sr-B8 9.94E+01 9.08E+01 1.09

S5r-80 1.46E+01 143407 1.02
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151 QUARTER 2023 (Ref. Date 16 Mar 2023, Rev. 0) 4of4
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Analytics

1380 Seaboard Industrial Bivd.
Atlanta, Georgia 30318 U.S.A.

Tel 404-352-8677
Fax 404-352-2837

§ Eckert & Ziegler
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RESULTS OF RADIOCHEMISTRY
CROSS CHECK PROGRAM

TELEDYNE BROWN
ENGINEERING

4th QUARTER 2023
(Ref. Date 03 Nov 2023, Rev. 0)

iz
A
IR 19 Dec 2023

4th QUARTER 2023 (Ref. Date 03 Nov 2023, Rev. 0)

Levan Tkavadze , Nuclear Metrologist
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sa1doo

m

DTSR

A39861 Filter Gross Aipha(Am-241)

7.88E-04

8.05E-04

4th QUARTER 2023 (Ref. Date 03 Nov 2023, Rev. 0)
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TREPEF

WHASY AT :
Performance Evaluation Program

Performance Results Archive

Ref

3-M S_4 _Radiqk}_\c_aic_al and inorganic combined soil standard

Bias Acceptance Une Une

Analyte Result Value Flag Notes (%) Range Value Flag
Antimony NR 6.4 4,5- 8.3
Arsenic NR 8.4 5.9- 10.9
Barium NR 300 210 - 390
Beryllium NR 18.3 12.8 - 23.8
Cadmium NR 3.53 2.47 - 4.59
Chromium NR 434 30.4 - 56.4
Cobalt NR 39.4 27.6 - 51.2
Copper NR 83.9 58.7 - 109.1
Lead NR 20.5 14.4 - 26.7
Mercury NR 0.0174 Sensitivity Evaluation
Nickel NR 84.5 59.2 - 109.8
Selenium NR 5,76 4.03 - 749
Siiver NR 19.6 13.7 - 255
Technetium-99  NR 0.00174 0.00122-  0.00226
Thallium NR 0.19 Sensitivity Evaluation
Uranlum-235 NR 0.055 0.039 - 0.072
Uranium-238 NR 20.8 14.6 - 27.0
Uranium-Total NR 20.8 14.6 - 27.0
Vanadium NR 85 60 - 1M1
Zine NR - 96 67 - 125

Ref Bias Acceptance Une Une
Analyte Result Value Flag Notes (%) Range Value Flag
Americium-241 NR 0.9 Sensitivity Evaluation
Cesium-134 NR ' False Posltive Test
Cesium-137 NR False Positive Test
Cobalt-57 NR 698 489 - 807
Cobalt-60 NR 795 557 - 1034
Iron-55 NR False Positive Test
Manganase-54 NR 1230 861 - 1598
Nickel-63 294 1130 N <740 791 - 1463 322 A
Plutonium-238 NR 0.52 Sensitivity Evaluation
Plutonium-239/240 NR 101 71- 131
Potassium-40 NR 574 402 - 748
Strontium-90 NR 920 644 - 1196
Technetium-98 898 1100 A -184 T770- 1430 788 A
Thorlum-228 NR 433 30.3- 58.3
Thorium-230 NR 40,0 28.0 - 52.0
Thorium-232 NR 43.3 303~ 56.3
Uranium-234 NR 84 45 - 83
Uranium-238 NR 258 181 - 335
Zinc-65 NR 980 693 - 1287
MAPEP-23-MaSt48: Radiological urine standard

Ref Bias  Acceptance Une Une -

Analyte Result Value Flag Notes (%) Range VYalue Flag Units
Plutonium-239 NR 90.2 63.1- 1173 polL
Plutonium-240 NR 1.80 1.33- 247 pg/L
Uranlum-236 NR 5,38 3.77- 6.99 ng/t

Downloaded or Printed copies are UNCONTROLLED copies

Printed 6/21/2023



Mixed Analyte .
il " Performance Evaluation Program

2508 Quality Lane
Knoxville, TN 37931-6818

MAPEP-23-MaW43: Radiological and inorganic combined water standard

Ref Bias Acceptance Une Une
Analyte Result Value Flag Notes (%) Range Value Flag
Antimony NR False Positive Test
Arsenic NR 4.01 2.81-5.21
Barium NR 5.91 4.14-7.68
Beryllium NR 1.40 0.98-1.82
Cadmium NR 0.315 0.221 -0.410
Chromium NR 2.07 1.45 - 2.69
Cobalt NR 6.02 4.21-7.83
Copper NR 4.93 3.45-6.41
Lead NR 2.83 1.98 - 3.68
Mercury NR 0.124 0.087 - 0.161
Nickel NR 5.24 3.67 -6.81
Selenium NR 0.368 . - 0.258 - 0.480
Technetium-89 NR  1.40E-5 9.80E-6 - 1.82E-5
Thallium NR 1.97 1.38 -2.56
Uranium-235 NR  3.94E4 2.76E-4 - 5.12E-4
Uranium-238 NR 0.0542 0.0379 - 0.0705
Uranium-Total NR 0.0548 0.0382 - 0.0710
Vanadium NR 5.01 3.51-8.51
Zinc NR 5.55 3.89-7.22

Ref Bias Acceptance Une  Une
Analyte Result Value Flag Notes (%) Range Value Filag
Americium-241 NR False Positive Test
Cesium-134 NR 113 7.9-147
Cesium-137 NR 8.7 8.1-11.3
Cobalt-57 NR 183 13.56-25.1
Cobali-60 NR : False Positive Test
Hydrogen-3 NR False Positive Test
Iron-55 NR 411 28.8-53.4
Manganese-54 NR 127 8.9-16.5
Nickel-63 971 111 A Sensitivity Evaluation .148
Plufonium-238 NR 0.726 0.508 - 0.944
Plutonium-239/240 NR 0.784 0.549 - 1.019
Potassium-40 NR False Positive Test
Radium-226 NR 0.650 0.455 - 0.845
Strontium-90 NR  7.31 5.12 - 8.50
Technetium-89 888 885 A 0.3 6.20 - 11.51 805 A
Uranium-234 NR  0.67 0.47 - 0.87
Uranium-238 NR 067 0.47 -0.87
Zinc-65 NR 191 13.4-248

Laboratory Results For MAPEP Series 49
(TELEG1) Teledyne Brown Engineering - Environmental Services

2508 Quality Lane
Knoxville, TN 37931-6819

MAPEP-23-RdV49: Radiological vegetation

Downloaded or Printed copies are UNCONTROLLED copies Printed 1/05/2024



. Mixed Analyle .
: Performance Evaluation Program
Ref Bias Acceptance Unc Unc
Analyte Result Value Flag Notes (%) Range Value Flag
Uranium-235 NR  0.0523 ~ 0.0366-0.0680
Uranium-238 NR 7.4 o

Downloaded or Printed copies are UNCONTROLLED copies

Acceptance Unc  Unc
Analyte Result Value Flag Notes (%) Range Value Flag
Americium-241 NR 0.131 0.082 - 0.170
Cesium-134 386 4.98 . -225. . 349-647 . 151 A
Cesium-137 0269 - False Positive Test  .0922
Cobalt-57 3.88 4.24 .. -85 . 297-551 157 A
Cobattdn” " nad g79 A N i ALY
Manganese-54 2.04 - 256 -20.3 179-3.33 226 A
Pt ioss " NB 0196 R ey TR
Plutonium-239/240 NR 0.184 0.128 -0.239 ,
Strontium-90 957 117 A -18.2 0.82-152 0272 A
‘Uranium-234 NR 0.091 0.084-0.118 ‘
Uranium-238 ‘ NR 0.092 0.064 - 0.120
Zinc-85 o -514 A False Positive Test . .243

Printed 1/05/2024



Ver. 1

Page 8 of 11
@ERA MRAD-39 Final Evaluation Report
A Waters Company Sharon Northeutt EPA ID; TN11387
QA Manager ERA Customer Number: T200801
Teledyne Brown Enginegring Report Issued: 11/20/2023
2508 Quality Ln. Study Dates: 09/18/2023 -~ 11/17/2023
Knoxville, TN 37931
(865) 934-0374
Ar}::;te Analyte Units Reported | Assigned | Acceptance | Performance |y peccrivion| Analysis | zoooo | Sty | (SHEY |
ptl Value Value Limits Evaluatlon PHORE " pate Mean | p ot e ysiiane
ERAD Soil Radionuclides (cati 802, lot# A039-608)
%2700 Actinium-228 1 pCikg : 1590 | 1050-2000 | NotReported 1570 | 122
'52755 Americiurn-241 pCitkg 2810 1300 702-1840 | Not Acceptable | MAS-300RT0T28MER | 44/47/2023 | 6,05 1150 274 Shannon Cooper
S2r72 [pismun212 "~ pCitkg 1670 | 478-2490 | NotReporied . 1740 382
S2773 [psmanzs pCilkg 786 | 377-1170 | NotReported 742 146
%}2300 Gestum 134 : ~ pCitkg 1570 | 1070- 1880 | NotReported : 1380 283
’%2805 Cosium-137 ) pCikg 1780 1350 - 2250 | Not Reported 1720 345
32815 Cobait-60 pCilkg 7860 6270 - 8830 | Not Reported 7730 1290
—22902 Lead-212 pCilkg 1650 4150-- 2090 | Not Reported 1660 256
:02903 HLeadz14 pCifkg 851 | 357-1340 | NotReported | 808 120
$905 {Manganese-54 pCilkg < 555 0.00-655 | Not Reported
2930 |Putonium238 pCilkg. 028 | 48t 240-731 | Not Acceptable | HAS-00PE2200ED | 4494003 | - 2,13 448 | 273 Shannon Cooper
igzgsz Plutonium-239 pCifkg 2408 1250 681~ 1800 | NotAcceptable | FAS-300PUf2280ED { 44/14/2023{  1.95 1110 665 Shannon Cooper
82946 [possumd0 o | eoikg 41800 |28800-49900| NotReportsd | S| 4eroo | 2s40 | ,
03005 |Stontium-0 pCitkg 9580 | 6800 |2120-10800 | Acceptable | Ms-30Z@anen [4inspoos| 188 | 6080 | 1860 | Shannon Cooper
3028 frhorum-2a4 pCilkg , 3140 | 7190-5380 | Not Reported 3400 | 1140 '
3036 jumnium-234 pCikg 9140 3160 | 1480-4140 | Not Acceptable |HASL200UL22MNEOReY | 44/162023 | 5.58 2510 1190 Shannan Cooper
3038 |umnium238 oo L2 pCilkg 0800 | . 3140 .. 1720 <4210 | Not Acceptable | "AS:200 Y222 EDRe | 44 /1612023 :»622 . 2730 1140 Shannon Cooper
3055  Juranium-Total pCifkg 6440 3570 - 8330 | Not Reported 5760 845
1184 [uraniim mass) o beke | | 400 |4200-12700 | NotReported | N 7480 | 886
3070 |Zinc-85 pCitkg 2030 1620-2770 | Not Reported 2060 417

&

16341 Table Mountain Pkwy = Golden, CO 80403 « 800.372.0122 » 303.431.8454 + fax 303.421.0159 » www.eraqe.com Study # : MRAD-39




OERA

MRAD-39 Final Evaluation Report

Ver. 1
Page 9 of 11

A Waters Company Sharon Northcutt EPA ID: TN11387
QA Manager ERA Customer Number: T200801
Teledyne Brown Engineering Report Issued: 11/20/2023
2508 Quality Ln. Study Dates: 09/18/2023 - 11/17/2023
Knoxville, TN 37931
(865) 934-0374
A : Plut Anal Units Reported | Assigned | Acceptance | Performance Method Deseripti Analysis Z Scor Study Stsam:ayrd Analyst N
cag © nalyts n Value Value Limits Evaluation itk Date IR Mean D r: ti JEANEmG,
9 ode eviation
RAD Air Filter Radionuclides (cat# 800, fot# AD39-606)
82:7:55 Jamericlum-241 e pGifFilter “a964 | 693 49,5-92.4 | Acceptable | MASLICAMSLIENED | 44pap00n | L 73 70.5 | 7,65 | “Shannon Cooper
32800 Cesium-134 pCifFilter 1350 876 - 1660 | Not Reporied 1180 162
52805 [cesiumar “pCiFilter “'g32 | 765-1220 | NotReported’| 7 T ge2 | 448
5,:281 5 {Cobali-60 pCi/Filter 95.5 81.2-121 Not Reported 103 7.55
D ; o : ——— ; — U ,
%2885 lron-55- pCifFitter - 1020 1180 431-1880° |\ Adceptable TBE Proprietary 14/3/2023 | 0.416. 986 80.8 Shannon, Cooper
02905 |Mancanesa-s4 pCifFilter <350 | 000-350 | NotReported
§2930 Plutonium-238 “ pCifFilter .49 49.3. | 37.2-80.6 | Not Acceptablg | FASLINS02INED | 4440028 | 159 | 4B.2 232" | Shannon Cooper
_ézasz Plutonium-239 pCi/Filter 102 47.2 35.3-56.9 | Not Accaptable | MSL3WPRLD2ZBOER | 4414m023 |  34.5 450 1.65 Shannon Cooper
3005 [swentum-s0 " pCilFilter " 462 102-221° | NotReported e | 178 | 48t : '
%BOC"E Uranium-234 pCifFilter 18.9 201 14.9-23,6 Acceptable  [HASL 300 U.02 28th B 1907 | 11/17/2023 1.73 188 0.757 Shannon Cooper
'1:50'35' Granjum-238 CpciFmer | 477 | 200 | 154-289 | Acceptable [astaoucazenenesr | 117462023 | -1.57 | 19.0 | 0799 | Shannon Cooper
%055 Uranium-Total pCifFilter 41.0 29.9-486 | NotReported 38.3 0.258
91184 [urantuin (mass) . gFilter " 59.9 | 48.1-702 | NotReported | 587 | 253
B
n3070 |Zinc-e5 pCifFilter 161 132- 246 Not. Reported 180 204
MRAD Air Filter Gross Alpha/Beta {cat# 801, lot# A039-607)
2830 |Gross Alpha ' UL pCilFiter 822 | 7988 | 417-131 | Acceptale | ewswvp.ttrs | 10M9/2023| -0.530 | 88.2 114 Susan Ogiefree:
2840 [Gross Beta pCl/Filter 54,3 42.6 25.8-84.4 Acceptable ENSLLY p. 11978 10/19/2028 | 0.403 51.3 7.51 Susan Ogletree

16341 Table Mountain Pkwy « Golden, CO 80403 « 800.372.0122 « 303.431.8454 « fax 303.421.0158 » www.eragec.com

Study # : MRAD-38

®




Ver. 1
Page 10 of 11

@ERA MRAD-39 Final Evaluation Report

A Waters Compang Sharon Northoutt EPA ID: TN11387
QA Manager ERA Customer Number: T200807
Teledyne Brown Engineering Report Issued: 11/20/2023
2508 Quality Ln. Study Dates: 09/18/2023 -~ 111712023
Knoxville, TN 37931
(865) 934-0374
A: ';"t s Anal Unit Reported | Assigned ] Accepfance | Performance Method D it Analysis zs Study Sts tu:y d Analyst N
ng f nafyte Fers Value Value Limits Evaluation - escription| " nate ©0T¢ | Mean D :vr; alai::n L Ll
[v)
ERAD Water Radionuclides (cat# 804, Jot# A039-617)
§2755 Amedcium-241 : pCilL 54.0 71.0 48.7-908 | Acceptable | WASLROATOVZNED {40130023 1 .1.81 70.3 9:.02 Shannoh Cooper
§2800 Cosium-134 pCi/L 1010 763-1110 | Not Reported 939 72.5
izsos Cosium-137 pCilL. 1010 865 ~1150 | Nat Reported | 1 1010 41.1
32815 [cobaiteo pCIlL 2020 | 1740-2320 | NotReported 2060 | 945
M
%2885 fron-55 pCifL 2430 2630 4550 <3830 | Acceptable TBE Proprietary 10/26/2023 | 0.351 2330 288 Shannon Cooper
'3_2905 [Manganese-54 pCiL <71.0 0.00~71.0 | NotReported
2.
;,"2930 Plutonium-238 pCilL. 172 177 106 - 229 Acceptable | MASL30Ful2IBNER | 4a/m8/0023 | 0.982 156 16.5 Shannon Cooper
—.
°Q2932 Plutonium-239 pCilL 171 182 113-224 Acceptable | MASLSWRULTRZBNED | 45530023 | 0.923 155 17.5 Shannon Cooper
e »
goos Strontium-90 ‘ pCill ] 878 632 -1090 { Not Reported . 903 659.4
ane Urariurm-234 pCilL 98.9 | 753-113 | NotReported 962 | 527
Q038 {uranium-238  poiL ‘ 981 | 760-115 | NotReported | 967 | 662
@055 Uranium-Total pCilL 202 158-230 | Not Reported - 199 8.87
§1134 Uranium {mass) gL 295 239-335 | Not Reported 283 9.45
83070 [zinces pCiL 1980 | 1770-2510 | Not Reported 2080 142

®

16341 Table Mountain Pkwy * Golden, CO 80403 » 800.372.0122 « 303.431.8454 » fax 303.421.0159 « www.eragc.com Study # : MRAD-39
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Ver, 2
Page 9aof 11

RAD-135 Final Evaluation Report

A Waters Company Sharon Northcutt EPAID: TN11387
QA Manager ‘ERA Customer Number: T200801
Teledyne Brown Engineering Report Issued: 1112212023
2508 Quality Ln. Study Dates: 10/08/2023 - 11/20/2023
Knoxvifle, TN 37931
{865) 934-0374

A(xgi;ele Analyte Units Rev;:;:"t:d As‘f:?::d A Li;r;iis PE:;;uaﬁan Method Description Mggzls Z Score s&tlggg snizesa:::::dg%; Analyst Name
RAD Gamma EmitterS™ (cati 808, ot R135~758)

2765 [parium-133 - O 863 | 922 7 ['738-1117| Acceptable | EPA901.11980 - | 107132023 | 0,494 | 90.0. { " 7.44- | Shannon Coaper”
2800  [Coslum-134 pCiL 384 412 | 27.9-545 | Accoptable | EPA9O11080 |10Mar023| -0.677 | 39.8 242 | Shannon Cooper
2806 - [cesium4a7 ; 1947 | 189 | 161-287. | Accopteble | EPAS0111o80 | fa/1ai2023 [ 142 [ 208 | 839 |- Shannon Caoper
2815 |Cobalt0 pCifL, 495 47.8 33.8-61.8 Accsplable EPA801.1 1880 | 10/43/2023 | 0.292 48.8 2.38 Shannon Cooper
13070 Jzinos " pCIL 597 [ 570 | 287-303 | Accoplable | EPASOL.11960 - |10M3/2023{ 0194 [ 588 [ 471 | ShennonGooper -

RAD GroSS™ Alpha/Befa (cat# 808, ot R135-759)
2830 |aross Alpha - 532 | 706 | 540-672 | NotAccepiable | Eeaseaceciizis | 112012023 | -0.810 [ 593 | -7.56" | Susan Ogletren’
2840 bsrnssaeta pCilL 46,9 42.2 30,5+ 53.9 Acceplable | =PAmw0o0(@Pcyt2enw | 11/20/2023 ) 0.943 403 7.04 Susan Ogletres
RAD NaturalS™ (cati 811, loti R135-751)
2065 [Radinvazs - | 188 | 133-183 | NotReported | “ 1597 1547
2970 {Redum228 263 | 128-398 | NotReporisd 262 | 0846
23055 |urantum (astivity) §126 | 517 0| 459-575 | Accepable | EPA90B01980 | 111612023 | 0.342 | 750.37| . 2.81" - | Shannon Gooper
14184 {Uranium {mass} 754 66.9-83.9 | NotReported 73.9 2.94
RAD TritiuM™ {caf# 812, lo(# R135-752)
z 3030 ITrihum ' | 2010 I“zzeco' l’19766#26100l NétAcéeptai;lg']' EPA 906.0 1980. . !16130.*2023 I»-.:"4.17.s~» i 23100 l 1‘2001.‘1"‘1]; Susan Ogletree I
RAD Trifiul™ (cat# 812 Int# R135-752)
[ sos0 fowam " [ poi | o100 | 22000 Jre700-28100] acceptavie | Epasosoisso |tomomozs| 251 | 28100 | 1200 | susen Ogietres |
RAD Strontlum-88/9G (cat# aor lotit R135-757}
2995 ‘Stranﬂum-ss Loopoil 5147 | 382 | ss2-512" Accepteble | EPAS05.01980. Aiizoas | 44T 31| 137 Shannon Cooper
3008 lsmmmso pCifL. 317 357 | 303-411 | Accoptale | EPAS0S01980 | 11422023 | -0.089 | 35.4 383 | Shannon Cooper
RAD lodine-131 (caté 810, lot# R135.750) -
- 287¢ o een [ s [ 2a7 | 258-306 [Notacosptabie | ueigierm® Tionogosa| 226 | 288" | 281 | ShemnonCosper

* Result(s) have baen revised by ERA. Report Revised; 11/30/2023
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Analytics Cross Check Program Results
Client-Supplied Samples

Downloaded or Printed copies are UNCONTROLLED copies



intentionally Left Blank
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Bt i T i =’~7J ﬁmmum e At
A39389 quuld 9 63E~DS 0.86 12.5 AGREEMENT
5,37E-05 1.07 17 AGREEMENT
5.84E-08 4,98E-06 1.97 12,5 AGREEMENT

1st QUARTER 2023 (Ref. Date 10 Feb 2023, Rev. 1) 20f2
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1st QUARTER 2023 (Ref. Date 17 Mar 2023, Rev. 1) 6ofb
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A39528 Fiter o141 ' vzsze-oz e soE.02 0 ‘ 20 . prpy:

180 2,01E-02 2.01E-02 1.00 20 AGREEMENT
3.85E-02 3.88E-02 0.89 20 AGREEMENT

Cr-51 7.00E-02 7.ATE-02 0.98 20 AGREEMENT

Cs-134 1.93E-02 1.8BE-02 0.68 20 AGREEMENT

Cs-137 2.38E-02 2.41E-02 0.99 20 AGREEMENT

Fe-58 3.08E-02 3.08E-D2 1.01 20 AGREEMENT

Mn-54 1.84E-02 1.83E-02 1.00 20 AGREEMENT

Zn-65 2.84E-02 2.86E-02 0.89 20 AGREEMENT

L
dto“A

i 'f '
: %

L( E«i%@gﬁg ﬁ&é"&{'&« 1‘%?‘ ']E wmmh D Bl

250-03 0.98 %.5 ’ AGREMENT

2.45E-03
8.57E-03 7.00E-03 1.22 17 AGREEMENT
3.16E-03 4.09E-03 : 0.77 12.5 AGREEMENT

if J'.: i |'§ T | T -I -).(iv RS
e - - “f, wa ,
il u Wl kiR e i
) LRl AnalYSIS I * ;i“" ?ﬁl?‘ et Bl ‘WA'.‘AFF‘M%%«MAJMRBI BRba R e “ﬂ A f¢!l«f£ DR ik
A39527 Liquid Gi’OSS Alpha (Am-241) 8 32E-05 9.01E-05 0.82 12.5 AGREEMENT
TBE

2nd QUARTER 2023 (Ref. Date 12 May 2023, Rev. 1) 6 of 6
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saldoo

" A39320 Liguid ‘ Ni-63 © 1.76E-03 " 1.81E-0 o 0.97 12.5 ' ~ AGREEMENT
TBE L100586

" A39321 Filter Gross Alpha (Am-241)  B.62E-04  792E-04 1.00 125 AGREEMENT
TBE L100586

A39322 Liquid Sr-89 8.23E-03 9.30E-03 0.88 17 AGREEMENT
TBE L100586

Sr-90 6.80E-04 8.57E-04 0.79 12.5 AGREEMENT

2nd QUARTER 2023 (Ref. Date 12 May 2023, Rev. 0) 20f2
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ltepuCily aiisonil

AGREEMENT

157E02 1.58E-02
Ce-141 2.13E-02 2.14E-02 AGREEMENT
Co-58 8.88E-03 9.18E-03 0.97 20 AGREEMENT
Co-60 215602 2.26E-02 0.95 20 AGREEMENT
Cr-51 453E-02 4.79E-02 0.95 20 AGREEMENT
Cs-134 1.15E-02 1.18E-02 0.98 20 AGREEMENT
Cs-137 1.31E-02 1.42E-02 0.92 20 AGREEMENT
Fe-59 1.35E-02 1.34E-02 1.01 20 AGREEMENT
Mn-54 1.48E-02 1.58E-02 0.94 20 AGREEMENT
Zn-65 2.09E-02 2.24E-02 0.83 20 AGREEMENT
B?T‘“%%s i . _
7.08E-04 AGREEMENT
TBE

ek

H-3 8.01E-04 T 1.00E-03 0.80 125 AGREE

TBE

o L Ll X ! ! L

chisottom. | . . ow L

e s T e
DI

TBE

3rd QUARTER 2023 (Ref. Date 11 Aug 2023, Rev. 1) 50f5
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sa1doo

A39532 Liguid Ce-11 7.00E-03 . 5.09E-03 1.38 20 DISAGREEMENT

¥is Co-60 3.83E-03 3.02E-03 1.30 20 AGREEMENT
Cr-61 1.32E-02 9.65E-03 1.37 20 DISAGREEMENT

Cs-134 6.12E-03 4.73E-03 1.30 20 AGREEMENT
Cs-137 5.22E-03 3.00E-03 1.34 20 DISAGREEMENT

Fe-59 6.97E-03 5.28E-03 1.32 20 AGREEMENT

Mn-54 4.43E-03 3.36E-03 o 1.32 20 AGREEMENT

Zn-65 5.78E-03 4.42E-D3 1.31 20 AGREEMENT

T A39533 Filter T Ni63 5.02E-04 5.61E-04 ' 089 12.5 AGREEMENT
TBE

$r-89 2.14E-03 2.41E-03 0.89 17 AGREEMENT

Sr-90 1.96E-04 2,30E-04 0.85 12.5 AGREEMENT

v c : :
A38534 Filter Gross Beta (Cs-137) 7.98E-04 7.05E-04 1.13 17 AGREEMENT
TBE

4th QUARTER 2023 (Ref. Date 03 Nov 2023, Rev. 2} 70of7



ATTACHMENT B

Intralaboratory Quality Control Program Results

Downloaded or Printed copies are UNCONTROLLED copies



B.1 Blanks, Spikes and Matrix Spikes
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ATTACHMENT B.1
TBE - ES QC Program
In-House Water Blanks and Spikes

#0fS | Spike % of Samples
Nuclide f\na!args des Blank Results  Recovery % Within 20% of
i (Range®) Known Value
Am-241 45 All < MmDC™ 74.9 - 100 84.4
C-14 72 All < MDC 78.2-120 97.2
Ce-144 (RAD) 30 All < MDC NA
Cs-137 (RAD) 19 Ali <MDC 78.5-121 89.5
Fe-55 120 All < MDC 71.5-121 20.8
Gross Alpha 164 All < MDC 73.0 -130 81.7
Gross Beta 114 All < MDC 74.3-130 66.7
H-3 362 All < MDC 72.6-129 93.6
1-129/131 89 All < MDC 76.6-126 84.3
Ni-63 128 All < MDC 79.7-127 93.0
P-32 13 All < MDC NA
Pu-239/240 46 All < Mpct) 73.4-127 84.8
$-35 (RAD) 3 All < MDC NA
Sr-89 157 All < MDC 70.2-130 88.5
Sr-90 170 All < MDC 72.2-129 87.1
Tc-99 38 All<MDC 79.2-104 97.4
Th-230 17 All < MDBC 79.5-101 94.1
U-238 42 All < MDC 75.0-115 98
*Intemnal Process Conirof results use TBE-ES acceptance criteria of 70 -130% recovery
(1) Ecept for one positive blank - qualified on report of analyses
Matrix Spikes
; Sample Result  Spiked Result Spike Value %
Meiglion Ciubt Liste (pCi/L) (pCi/L) (pCi/L) Recovery**
Fe-55 02/01/23 <75.3 1167 1130 103
Fe-585 05/18/23 <86.4 1403 1020 137
Fe-55 08/15/23 <69.4 822 962 855
Fe-55 11/16/23 <101 2100 1800 117
Gr-A 01/31/23 4,28 36.5 42.8 753
Gr-A 05/10/23 2.69 381 42.8 85.1
Gr-A 08/10/23 <1.2 35.7 42.8 83.4
Gr-A 11/08/23 1.3 37.3 428 84.1
Gr-A 12/20/23 2.7 38.1 42.8 82.7
Gr-B 01/30/23 15.9 73.8 54.5 106
Gr-B 05/08/23 15.8 80.3 54.5 82.4
Gr-B 08/10/23 21.0 82.4 53.7 114
Gr-B 11/01/23 211 82.5 53.4 115
Gr-B 12/20/23 22.3 715 53.2 92.5
H-3 01/25/23 <293 6450 7410 87.0
H-3 05/06/23 <224 4070 3620 112
H-3 08/14/23 <280 4450 3570 125
H-3 11/03/23 <293 4800 3523 136
H-3 12/19/23 <299 4320 3503 123
Ni-63 02/01/23 <4.50 781 861 90.7
Ni-63 05/22/23 <4.83 832 859 96.9
Ni-83 08/17/23 <457 879 857 103
Ni-63 11/01/23 <4.28 813 856 95
Sr-89 01/31/23 <8.25 211 203 104
Sr-89 05/17/23 <7.76 1800 2040 88.1
Sr-89 08/15/23 <783 496 593 83.7
Sr-89 11/01/23 <6.58 128 168 76.3
Sr-89 12126123 <8.79 64.3 84.6 76.1
Sr-80 01731723 <0.81 53.2 53.0 100
Sr-90 05/17/23 <0.93 47.1 52.5 89.7
Sr-90 08/14/23 <0.87 47.4 52.2 90.8
Sr-80 11/01/23 <0.65 38.3 519 73.8
Sr-90 12126123 <0.69 41.3 51.7 79.9

**Internal Process Control results use TBE-ES acceptance criteria of 60 -140% recovery
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TBE - ES QC Program In-House Duplicates*

ATTACHMENT B.2

# of Dups # Samples RPD Upper
Malrix Nuclide Analyzed Evaluated for RPD** RPD Range Limit
Air Particulates Be-7 (Gamma) 49 3 8.2 -20.7 30
Gross Alpha 63 19 3.0-1686 30
Gross Beta 509 260 0.0-29.7 30
Sr-89 69 4 1.4-26.5 30
Sr-80 70 1 14.0 30
Charcoal -131 (Gamma) 370 2 18-20 50
Feed/Food/Grass/Veg Be-7 (Gamma) 53 13 0.2-289 50
K-40 (Gamma) 56 54 0.4-23.1 50
Fish/Shellfish/SF Be-7 (Gamma) 11 0] 50
K-40 (Gamma) 12 10 4.8-465 50
Mitk K-40 {Gamma) 89 99 0.0-29.8 30
Sediment/Solid C-14 {(RAD) 2 0 50
H-3 (RAD) 2 0 50
K-40 (Gamma) 3 7 21-204 50
Water/Liquid Am-241 1 1 4.0 30
Fe-55 6 2 0.3-14.2 30
Gross Alpha 29 1 18.6 30
Gross Beta 37 k! 0.0-18.1 30
H-3 246 29 0.2-18.9 30
K-40 (Gamma) 60 2 145-223 30
Ni-63 5 1 0.0 30
Sr-89 19 1 7.3 30
Sr-80 23 3 56-16.1 30
LO/LR C-14 2 0 1.3 30
LO/AR H-3 6 2 1.3-10.0 30
LCSD's Am-241 (AS) 39 39 0.1-21.0 30
C-14 (RAD) 57 57 0.0-27.9 30
Cs-137 (RAD} 19 19 0.1-18.8 30
Co-60 2 2 05-20 30
Fe-55 102 102 0.0-26.6 30
Gross Alpha 58 58 0.0-284 30
Gross Beta 47 47 0.0-2586 30
H-3 94 94 0.0-242 30
-129 86 86 02-297 30
Ni-63 108 108 0.0-27.1 30
Pu-239/240 (AS) 40 40 1.0-28.8 30
Sr-89 58 59 0.0-26.2 30
Sr-80 68 68 0.0-27.2 30
Tc-99 37 37 1.3-209 30
Th-230 (AS) 17 17 0.2-136 30
U-238 (AS) 39 39 0.2-266 30
MSD's N/A 30

*NOTE: Duplicates listed for Gamma analyses are only for nuclides reported in QC data packages
{All Gamma nuclides are duplicated at the time of analysis)
**Precision is not evaluated if resuits are < 5x MDC or if both results are non-detect
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Non-Conformance Reports
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C.1

,@%% TELEDYNE
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-01
ReSpo_hsibie Wanager. _ Karli Aterburn
':PART 1 ~ToBE COMPLETED BY oRsGmAToa or— NCR

"Imtsated due to: l Customer Complamt i:l AudaUMgmt Rept E] XCHK Failure E:l Staff Observatlon

vProcessArea Gamma Revsewai - : C!zent/PmJectAffected XXXXXXXX

%Reqmrement Referenca TBE 1016 o - Affected Daia:- L#: 198879

:NCR Descnptlon Gamma nuchde (Eu-154) mssxdentzf’ ed

:Cllent Notlf cation Needed - HYES D NO Assomated CAR or CC # CC 23-01 ‘
Prepared By Kari; Arterbum » v ‘ - Date 02/09:‘23 ‘ ' ’
PART 2. _:_TO’ BE:_COMP_L‘ET‘E‘DV BY ROOT CAUSE IYNV:EST_!GATQR'

Root Cause: During gamma results reviewal per client request it was noticed that the results for the
individual Eu-154 identified energy lines were not comparing and therefore should have been assigned to
other nuclides. The root cause was due to human error. Gamma data reviewers have been made aware of
vthe potentiat for energy line misidentification for Eu- 154

‘Corrective Action Plan: Gamma reviewers will be more carefu! to ensure the mdwldual energy line resuits
are comparatsve within each nucﬂde

’Planned Completton Date(s) for Actions( ) 02/09/23

‘Prepared By Karh Arterbum v Date 02109/23 -
Approved By Oete ) /1p/23

PART 3 o TO BE COMPLETED BY QUAL!TY ASSURANCE MANAGER

| Re\new and Venflcatron of Corrective Action:

:Q/ACcepted [0 Rejected [ Follow-up Needed (describe) ] Completed

Date: ij ;’{3 B

Prepared By:

i L «5‘
| PART 4. o TO BE COMPLETEQ B”YWRESPONSIBLE MANAGER
:C!Eent Foltow-Up Notification; F'ves O NO Date: ”?f ;{3153}
- Description: Motied Chant of 1esue. W”ﬁ JM‘% fmj‘%&ﬁ
e W M R Y T
Nonconformance Report (NCR) Form KQA'S Reu 6 121220021
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C.2
."\ TELEDYNE:

-BROWN ENGINESRWB .
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-02 | |
Responsible Manager: Karli Arterburn

| :f.;'ro BE»COMPLETED BY OR!GINATOR OF NCR

Initiated due to: @ Customer Complamt O Audmi\flgmt Rept E} XCHK Fa;lure B Staff Observatxon’ :

Pfocesstrea. Pro;ect Manage‘ment CilentfPrOjept Affected 5909006000006

‘Requirement Referenc'e‘ TBE~201O N | Affected Data: L#: L99284_

_»NCR Descnpt;on Sampies were distilled before received. Note on chain of eLlstody says to prep as received
but the samples were distil led again at TBE.

Client Notification Needed X ves || NO Assoczated CAR or cc# CC 23-03, CAR 2301
Prepared By: Karli Arterburn ] Date 02115123
|PART2. 70 BE COMPLETED BY ROOT CAUSE iNvEs‘Tl‘GAToR’

Root Cause: The notation to prep as received was not in the technical spectﬁcatsons on the paperwork for
the laboratory technicians.

:‘Correctwe Actaon Plan The ndtahon Wlll be addecl to 'the”techmcél speclf cations. Prvc'g:rémmg will be done to
‘add the technical spemf ications to the work lists that the technicians print. In addition, we will be logging the
v samples that need to be analyzed as recewed will now be logged under H-3 DlRECT mstead of "H- 3"

. Planned Completlon Date(s) fo: Actlons(s) To be completed by 4/1123

| Prepared By Karlz Arterburn | ’ Date 02/16/23

Date 2//@/23

Approved By: & "5

,PA’RT' '3'-»:' TO BE COMPLET&D BY QUAL!TY ASSURANCE MANAGER

\

'i;.‘_;r,gfﬂfM\»{?,«%gMg ﬁz‘ o ‘“Q/?/ 33

TO BE COMPLETED BY RESPONSIBLE MANAGER

Client Fol!ow-Up Notification: . vyes [ NO Date:

_ Descnptlon Completed NCR and CC sent to cl;ent

Prepared By Karll Arterburn | Date:02/16/23

Nonconformance Report (NCR) Form " KQA-9 Rev 6 12/229/21
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c.2

From:
To:

Ca:
Subject:
Date:

| ExtomalBmail |

Karli,

Traditionallly, when performing splits, we were in good agreement with Teledyne.
A couple years ago, our results compared to Teledyne, were high, but passing.

For quarter 1 2023 we had the follow results on 3 samples, some weeks apart:

XOOKXKX . Teledyne percent difference pass/fail
5.63E-01 5.05E-01 11% pass
9.38E-01 5.91E-01 59% fail
9.65E-01 5.94E-01 62% fail

In an effort to resolve, we sent off samples to XXXXXXXX. The agreement was within 1%
And we received a sample from Analytics. The agreement was good.

| am suspecting that the issue may be on Teledyne’s part.

When we first had the initial disparity, we started distilling samples on site, sending Teledyne a
distilled sample.

We add the comment, “Please analyze all others for tritium as received with no additional
preparation”.

Or it could be another issue.

We are agreeing with Analytics and XXXXXXXXXX. Please review your process for possible
correction.
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Northcutt, Sharon (US)

From: Wright I, Jim (US]
- Sent: Tuesday, March 28, 2023 2:35. PM
To: jeter, Keith {US) <keith }eter@'feiedyne com>; Arterburn, Karll (US) <Karh Arterburn@Teiedyne com> rohieder,
Deanna (US) <deanna. rohieder@}'eiedyne com>; Thurman, Kimberly (US) <K;mberiy‘Thurman@Te edyne com>;
' Dearcop, ‘Casey {US}) <Casey. Dearcop@Taledyne com>; Northcutt Eharon (US} <Sharon.Northcutt@Teledyne.com>;
Kazeneza, Francoise (US) <Francoise. Kazeneza@Teiedyne com>; Cooper, Sharmon M {Us)
<Shannon Cooper@Teledyne comz; Ogletree, Susan (US) <Susan, Ogietree@Te!edyne com>; Couiston, Krssten {usy.
“<Kristen. Coulston@"!‘eledyne com>; Cavm, Tyler (US) <Tyler. Cavm@Teiedyne com>; Hill, Cindy {Us)
<Cindy. Hill@Teledyne.com>; Webh, Donna {US) <donna. webb@Te edyne.com>; Gildner, Blake {Us)
~ <Blake.Gildner@Teledyne com>; Beane, Beimda (US} <Belinda.Beane®teledyne.com>; Cooper, Kenny | {(Us).
* <Kenny.Cooper@Teledyne.com>
Subject: Outstandmg Nuclide Reports with Tech notes

Everyone, .

Starting now, ény outstanding reports should have f‘é;hniéai insttuc{i'ohs,'fcf fhg’, project’s tﬂhat apply.

Not all projects have technical instructions {112 project do and 121 do-not);

But if vou do not have any technical mstructmns on any ofyour outstandmg reports th:s week please Iet me knaw. ,

more VE!’SK}I}S

The Technical instructions will be.!isfed below the safﬁp’ies they appfym
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C.2

REPOKT OF ODOUTETANDINS TRITIUM S3MPLES Randate: D3/Z8/72083
_— " ; 3 e THPEOSIE
Projectnum Clientid Samplenum  Mat Prod Reporting Limit (g Shelf
EE TR MW208 LY7487-1 WG  H3[DIST) 350E+02 pCifi. £ ® DISPOSED-891
whrge s MW215 L77487-2 WG  H3(DIST) 3.50E+D2 pCL E 0 DISPOSED-D9
MW2186 1774873 WG H3(DIST) 3.50E+02 pCUL E ¥ DISPOSED-191
MW218 L77487-4 WG  H3(DIST) 380E+02 pCil E N DISPOSED-H41
o MW218 L774R7-5 WG H3 (DIST)' 1.50E+02 pC¥L E ¥ DISPOSEDANM
SEAWATER INTAKE = L77487-6  WT  H3(DIST) 3506402 pCill. E & DISPOSED-091
SEWAGE TREATMENTLT70805 WO  H-3(DIST) 350E+02pCil E 8 DISPOSED-1G0
\Ps 5 minutes.
RE:LT R WG H3 (DISTY 200E+03pCiL E N E270
[ DR 1988982 WG  H3{DIST) 200E+03 pCiL E W E27D
MW-G2 £98807-1 WG H3(DIST) 400E+02 pCiL E @ E27D
5 M4 1999072 WG H3(DIST) 400E+02pCiL E W £27D
EEPORT OF OUTSTANDING PRITIDM SAMPLES Rundate: QRSERSIOIS
 Projectaum Cliontid Samplenum  Mat  Pred Reporing Limk Org Shelfl
TRy ke EL-4147_00 1998575 U H-3 100E+ pCUL E o BiR
8_00 Lo98876 U H-3 100E+04 pCWL E © B1B
19 HIDIST) 3.00E+02 pCUL E E27D
MW-PB-28 L99478-1 #-3 (DI5T) JA0E+02pCHL E ® E27D
MW-PB-18 1.99878-2 WG -3 {DIST) J00EH2 pCUL E © E27D
MW.-PB-29 1908783 WG H3 {DIST) J00E+02 pCL E N E27D
MW-PB-31 1988784 WG H-I{DIST) 3.ﬂOEA{}2F;}C‘n'L E B £270
MW-PR-20 L88878-5 WG H-3 (DIST) A00E+02 pCiL E R E27D
Jim
Jim Wright
Teledyne Brown Engineering, Inc.
(Knoxville Laboratory)
Phone: 865-934-0426
Fax: 865-690-6187
2
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C3
Ié &, TELEDYNE

BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-03
Responsible Manager. Sharon Nonhcutt

PART 1. TOBE COMPLETED BY OR!GINATOR OF NCR

Inttiated due to: & Cusmmef,cc’.mp'.am? O Audivigmt Rept [ XCHK Failure 5 = Obse“’at'O”_.,_

Process Area: [n-Plantlab Client/Project Affected: RURRRRK

Reguirement Reference: TBE;4006 Affected Data: L# 99457

NCR Desc'fipﬁ‘on: ?aiied cross«check‘for LR 8r-90 - | o -
Client Notification Needed: [:] YEs NO Assoclated CAR or CC# CC 23-05, CAR-23-04
iPtfep'akred By: Sharon Northcutt - I Date 03/28105

PART 2 TO BE COMPLETED BY ROOT CAUSE mvesnemoé S

Root Cause {Q&Q&dul,f;} (s ?Y\("mucﬁ% JL,,T«; ward »@m}, cuﬁ:‘ x«( X}U?JQ»M

Corrective Action Plan: &€ 2 to riStus e pord ““'d{ Corvctid. VesilE,

- Planned Completson Date( )for Act[ons(s ﬁ,ﬁ / %’; 8. 3

Prepared By: \j/ym,m e -
s 7 N; = Vv
PART 3, TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action;

@/Accepted [J Rejected [ Follow-up Needed (describe) [ Completed

M3 Y v s e 5 /( JLUffvf”y(f‘g/g/ e g, 5’/&{ / 2 3
PART 4. TO BE COMPLETED BY RESPONSEBLE MANAGER
' Glient Follow-Up Notification: [1 YES [B/NO Date:

| Description:

prepaeany S NP Nt |2 pc) s

Noneconformance Report (NCR) Form KQA-9 Rev 8 12/229/21
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Supplemental Sheet

NCR No: 23-03

Description of Nonconformance:

Client cross-check for Liquid Sr-0 failure. TBE reported 5.84E-08 uCi/ml and the EZA
vaiue was 9.98E-06 uCi/ml (59% recovery)

Roaot Cause:

After receiving the client complaint, the sample was reanalyzed 3 times, each wath
similar results (4.24 E-06, 3.99E-08, 4.07E-06), Two different techs performed the reruns. As
the Lab Manager was reviewing the E&Z report, he noticed that the Fe-55 and Sr-90 resuits were
exactly the same value and guestioned if there colld possibly be a typo on the report, We
notified the client, who appealed the result. E&Z discovered that there was a typo for the Sr-80
result and reissued the report with the corrected result (5.84E-08 pCifmi). Our original result was
within 117% of the known.

Corractive Action to Prevent Recurrence:

No corrective action needed on TBE's part.

§/;§f/2§

Department Manager g? Des;gnee Date
(7 REAT z’?f f Efﬁé’uf’fs’éié ﬁggﬁr/& ~2
ngizty Assurante Manager or Designee Date
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Thurman, Kimberly (US)

From: A g

Sent: Monday, May 15, 2023 9:12 AM

To: Thurman, Kimberly (US)

Subject: RE: Emailing: XXXXX Hot_Crosscheck (1st QTR _-_2023)_Ref_Date_10_Feb_2023
Attachments: XXXXX Hot_CroSschéck(1st_Qtr_2023)_Ref_Date;10_Feb_ 2023.pdf -

—-External Email—-

Appealed results, appears you guys found their problem

From: Thurman, Kimberly (US} <Kimberly. Thurman@Teledyne.com>

Sent: Thursday, May 11, 2023 7 11 AM

To: XXXXXXX :

Subject: RE: Emailing: XXXXXXXX Hot_ Crosscheck _(1st_QTR_-_2023)_Ref_Date_10_Feb_2023

Thank youl.

Teledyne Confidential; _Commerciaiiy Sensitive Business Data ----Original Message---—
From: XXXXXXX

Sent: Thursday, May 11, 2023 7:32 AM

To: Thurman, Kimberly (US} <Kimberly. Thurman@Teledyne.com>

Subject: RE: Emailing: XXXXXX Hot_Crosscheck_{1st_QTR_-_2023)_Ref Date 10_Feb_2023

-~-External Email—~- '

It appeal and see and get back toyou

i
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8.63E-06 0.08E-06 12.5. AGREEMENT
B.ATEOS 5.04F-05 1.07 A7 . AGREEMENT
8r80 5.B4E-D5 9.98E-06 . 0.69 125 DISAGREEMENT
{5t QUARTER 2023 {Ref. Date 10 Feb 2023, Rev. 0} 2012
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%%ﬁ TELEDYNE
BROWN ENGINEERING

NONCONFORNMANCE REPORT (NCR) FORM
NCRNo..  __23-04

Responsible Manager: Sharon Northoutt
PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR
{'nt;ated due to, Ei Custamer Comptaint [ AudittMgmt Rept [ XCHK Failure 11 Staff Observation
Procass Area: In-Plant Lab Client/Project Affected XUMHMRMNMNK
Requirement Reference: TBE-éﬂﬁs Affected Data: L# 99723

NSR Desc;rmi’ e F “ed o osswcheak forAP Gr-A

Clisnt Noti ﬁcatmn Naecjed l:] ‘{ES - NO Associated CAR or CC#: CC 23- ng, CAR~23-05
Prepared By: Sharon Northeutt {}ate {‘}4;‘08123
PART 2. TO BE COMPLETED BY ROOT CAUSE |&VEST‘IGATDR

- . ; o VLP[,KZE.‘ W}‘Q« 4{&\{‘_1 3 QZ\’:_A gl { ; i"‘gi_« ?;f,f &g 4'? {_Jf_,,f_.‘ "7}' ré-‘%}.-gi.. fZ.»,f‘Lf{'{:{
Root Cause:  AJO (sl «*"f
‘ ‘X{L—f'[/l?i ag ve ﬁti‘mﬁ!f ?;;_;f_ &Ea&f&{’ e g .

"CGTF"-“C{WBACUOH Pian: f}f@ﬁ 2305 - frdervg 0 i"fqu’z& deamanid G- wi L

ﬂuf— B ,f Aiﬁ?f‘l { é?’w ;’r’tfz}é{f

anne&i Co’npiettcn Da%e{s) for Actions{s). 2% /g 2, il s 3 D

Dréc.sared By \43 p},} \f Mﬁ%&lﬁ?ﬁ! Date: R:xr ;}*5}'/% 3
A Date: 7/2‘5?/33

Approved By:

PART 3, TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and \feriﬁéaiian of Correciive Action:

@[Acaepteci Rejected Follow-up Needed (describe) L] Comnpleted

B e oY . ! £, . v S »:v 3n o A g » 5 g ’ ; y

o o »ff'zfym W Novthoces Date. /5 0/ D
PART 4, Tf) BE ﬁ(}MF‘LETED BY RESPONS#BLE MANAGER
Client Follow-Up Naﬁﬁéatacn E’ ves [ NO Date:

Provered B, A hgas, o Aﬁwm b paho )i |
Noncenformance Report (NCR} Form | KQA-9 Rev 6 12/228/721
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J’\TE&EB\'NE
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-05
Responsible Manager: Sharon Northcutt
PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR

Initiated due to: [J Customer Complaint [ Audit/Mgmt Rept XCHK Failure [ Staff Observation

Process Area: Environmental Lab | Client/Project Aff'eqted: NA

Requirement Reference: TBE-4006 Affected Data: L# 100003

NCR Description: Unacceptable XHCK result for AP PU-238, PU-239

Client Notification Needed: (1 YES [ NO | Associated CAR or CC # CAR 23-06
Preparéd By: Sharon Northcutt Date: 05/23/23
PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

8 L0 o bl Sl el Prnvesdigafiee Fle Lok Blorr Covedravee o
Root Cause:  (-fei ~He il ”‘g.f_ DR \,,,;!Lj« FHocep Was added  Froicts
Spapth for a reof Cattite o = ﬁﬁy{?’e‘w’} i - S v fhs e )
et e sample (B diHeent fab Teehs o diffoend poinl mofht prcebpe

Corrective Action Plan: [ < £ Spimant r7 o é,@ e perecfed. g;;j Lal B g~

. o~ b Bt S AL B e S vl mes
- /. Vi st : 7 / o ALALTTEN Y 5);3‘ (G sapy T
jéff “7{66‘5“75 {5"-}"\ Cep*l ih«.zi Q,/E'J"i* o kb £ W M Coabss c://'&?/,,é:i\ )

‘Pi‘ann”ed Completion Date(s) for Acl:’tlons(s): Qéf/ y g“/& =

Prepared BY: A Qpﬁm et flnf2d

. 4 g a 4 A b » ‘ %
popoved By: o dy) g A Aosthp— Dete: ) g /o
PART 3. - TO BE COMPLETED BY QUALITY AS$URANCE MANAGER

Review and Verification of Corrective A;;tidn:

“‘Accepted [ Rejected [ Follow-up Needed (describe) 1 Completed

Prepared By: A1 | it Date: D7y O
PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER

,‘{ vfw{{IvLﬁfﬂ{klf”‘
Client Follow-Up Notification: [ YES N0 (/&5 & el ) | Date

Description:

v 7 < b » 7 £
Prepared By v hp i KBS~ |0 ogpyla D

Nonconformance Report (NCR) Form KQA-9 Rev 6 12/229/21
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Supplemental Sheet"

NCR No:..23-06.

Description of Nonconformance:.

TBE cross check failure for MRAD AP Pu-238 & Pu-239. Reported (and’ known): results
were as follows: Pu-238 - 5.93 pCi (9.59), or 61.8% recovery and Pu-239 — 34.5 pCi (68.9), or
50.1% recovery. The lower acceptance results were 7.24 pCi (Pu-238) and 51.5-(Pu-239).

Root Cause:.

The sample aliquot volume was verified to be correct. The AP sample was used as the
workgroup duplicate with resuits of 6.29 pCi (Pu-238) and 35.8 pCi (Pu-239), which were still
lower than the acceptance criteria. The U-234 and U-238 AP results both passed at 93.6%
and 85.9% respectively. It appears that the procedure prep and sample counting functions were
performed correctly. All workgroup QC was thoroughly reviewed and no anomalies discovered.

Because the AP sample included plutonium, uranium and Fe-55, the initial prepped
sample was limited for each analysis. The lab could not reanalyze the sample after the results
were received, as the plutonium and uranium portions were used as workgroup duplicates,; and
no sufficient sample volume remained.

After reviewing the initial prep steps for AP filters, it was determined that the tracer was
added in error to the sample twice — once as part of the filter digestion (one iab tech) and then
after the sample was aliquotted (another lab tech). When the tracer volume was doubled, the:
calculated values were as follows: Pu-238 — 10.5 pCi (sample) and 10.5 pCi (WG duplicate);
Pu-239 - 69.07 pCi (sample) and 71.64 pCi (WG duplicate). Both sets of resuits would be in
the acceptable range at 109% and 100%/104% recoveries respectively.

Corrective Action to Prevent Recurrence: .

The Lab Manager & Lab Production Manager will generate a summary for the lab techs
to clarify carrier & tracer additions as well as correct aliquot volumes for all AP cross checks.

KA Q=

Department Manag@r or Designee Date
A 4 f’f; 47 A N /i
%?/?ﬁxw %d@i}%gxﬂ% N __/Dé% L /Qv e
Quality Assurancé Manager or Designee Date

Downloaded or Printed copies are UNCONTROLLED copies



Co

@ TE!.EBVNE
BROWN ENGINEERING

NONCONFORMANCE REPORT (NCR) »FG R
NCR No.: 23-06

Responsible Manager: _Kimberly Thurman

PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR

Initiated due to: B Customer Complaint L] AuditMgmt Rept LI XCHK Failure E"J Staff Observation

Process Area: Count Room ClienV/Project Affected: R0

Requ;rement Reference: TBEAG'?S TBE 1018 , Affected Data: L#'IOG’H&»QQQ&?

NCR Descﬂptlm Uﬁexpectedlj high Nz~63 res;ﬂts

Client Notification Needed: [ YES NO Associated CAR or CC#: CAR 23-07, cc 2307

Prepared By: Sharon Northcut Date; 05/25/23

PART2.  TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: \521,;-‘:4«1(‘;’(@;& weve, Swokehie oy b Cowert veowr

Corrective Action Plan: 7eelin e 5 3'5 e o e, QL.Vﬁr‘{ il be morw

it ¢z seat TV {v,mrzj‘ Jm%;?i% FhE. (s ﬁtec;;kf;%)ﬁfr:&@

Planned Completion Date(s) for Adlions(s): 04 /;zs‘ /;a 3

?’répared By: \}j;? 7&»’&‘\,; p ;70 ,,{& ,i}“ C:z’ ﬁég = Date: f’)gf/ﬁjq/jzs

Approved By, L7 TR "i,f_

o ve L/ 2027

PART3.  TOBE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Varification of Corrective Action:
ccepted Rejected [ Follow-up Needed (describe) [ Completed

3 PFEDaFed By: ’\ ;}f" {j‘}/{/‘;}

Date: (/g i’/«i 3

PART 4. TO BE CGMF’LETES BY RESPQNS&BLE NIANAGER

Client Foliow-Up Notification: [ YES NO- Date:

Description:

Prepared By: "’&,‘ o 1l © ) - Rate: ff / ﬁ?/ >3

‘Nonconformance Report (NCR) Form KQA-8 Rev 8 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies
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Supplemental Sheet

NCR No: 23-06

Descrf tion of No conformance:

incorrect result reported for Ni-83 discovered due to ci;em complaint. Sample was %,b
recountad and the result was more in line with client expectation. The Project Manager ggite We
back to the original raw data and found only one other sample that was counted at the same
time and was also a Part 61-fype sample, The other sample. was recounted and its result was
htgher than originally reported.

Rcot Causa

different order ihan on the raw daza sheat or were recorded m a daﬁerent order than i sn the
detector. Either way, the samples were switched due to human error.

Corrective Action to Prevent Recurreﬂca

TBE processed areund 49, 000 analyses over the past year. This is the first NCR due to
sample switching in the countroom since 2016, Countroom technicians have been made aware
of the situation and will be more diligent to confirm sample ID’s prior to recording data.

_,z:?;"?/%

Ahnin cfﬂ/é* hcerfl Dot/ D
Quai;ty Assurance Manader or Designee  Date

Downloaded or Printed copies are UNCONTROLLED copies



Cc.7

7~ TELEDYNE
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCRNo.:  _ 28-07
Responsible Manager:  _KelthJeter .
PART 1. TO BE COMFLETED BY ORIGINATOR OF NCR

Inftisted due to; I:l Customer Comp!amt X AuditMgrat Rept [ XCHK Failure [ Staff Observation

Process Area Count Room Clier}{l?roject.Affecfed; NA

Reguirement Referance; TNI 2{)15 V@MZ 5 5 Affected Data

NCR Description: Incompi éie A¥pha Spec !nstmmeﬁt Eviamtertance Recar(is {cieamng record missing)

Client Notification Needed: m ves B N Associated CAR or GC #: GAR 23-08

Prepared By: Sharon Northcutt | Date: 0808723

PART 2. TO BE GOMF‘LETEB BY ROQT CAUSE INVEﬁTiGAT(}R

Root Cause: Records for mstrumentaz[on have histerically included maintenance, répair and/or replacement
but not cleaning.

Corrective Action Plan: Add cleaning activities to maintenance log |

anneci Complenorz Date(s) for Actions(s): 07/08/23

| _ 7 7
Prepared By: }4% Y a w\ /L)é’?)’?% 7 Dafe: (3 /_) 5 /b% 2
KPR B L s/
PART 3. TO BE COMPLETED BY QUALITY ASSURANGCE MANAGER

Review and Verification of Corrective Action:

[ Accepted [ Rejected [ Follow-up Needed (describe) [ Completed

| Prepared By: \4/{!;?/ LAYy ;j w&gﬁ% 0 Date: 47 Ef’g‘}i”;’{i}h 7
PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER
Client Follow-Up Netification: [ YES ’?3’{3 Date:
”Prepair’ed By: fjf{; Ve ,;} - ,i A Adort ,,? LA Date: o ;ei/é y‘/‘% >
Nonconformance Report (NCR) Form - - KQA*Q ?éevS 12!229321

Downloaded or Printed copies are UNCONTROLLED copies
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,ﬂ@ 8. TELEDYNE
¥4 BROWN ENGINEERING

NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23.08

Responsible Manager: _Sharon Northeut

PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR

Initiatad due to: [ Customer Complaint [ AudiMgmt Rept [ XCHK Failure [ Staff Observation

Process Area: In-Plant Lab Client/Project Affected: TBE

Requirement Reference: TBE-4006 Affected Data: L# 99860

NCR Description: Failed cross-check for soil Ni-63

Client Nofification Needed: [1 YES NO Associated CAR or CC # CAR 23-09

Prepared By: Sharon Northoutt Date: 06/21/23

PART2.  TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: ./C & _Jr?g,& e bl Theesd

Corrective Action Plan: R, se  TAF - 4613

 Planned Completion Date(s) for Actions(s): 14/ 30/2 =

Prepared By: {%/ﬁ z}zﬁg
o Al s

o Ny
| Dete: N ES
Approved By: 2

Date:

i i P
Slflga iy LY
i L

PART 3. TO BE COMPLETED BY QUALITY ASSURANGE MANAGER

Review and Verification of Corrective Action:

mccepted 0 Rejected L1 Follow-up Needed (describe) L1 Completed

Prepared By:

PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER

Client Follow-Up Nofification: [1 YES [ NO . Date:

Deascription:

Prepared By:

Nenconformance Repert (NCR) Form KQA-Q Rev 6 12/228/21

Downloaded or Printed copies are UNCONTROLLED copies
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Supplemental Sheet

NCR No: 23-08

Description of Nonconformance:

The reported value for the S Ni-63 MAPEP cross-check of 294 Ba/kg was in disagreement
with the known rasult of 1100 Byg/kg. The acceptable range was 791 — 1469 Bg/kg. Thisis a
repeat of NCR 21-03 & NCR 21-13,

Roof Cause;

The sample was re-prepped and analyzed by a senior fab technician, who used it as the
workgroup duplicate. The results were 1120 and 1250 Bq/kg respectively. It is evident that there
was some discrepancy in the prep between the two analysts. The 2™ analyst made some
observations regarding sample aliquot size along with the steps for addition of carrlers and
filtering in Section 9.3.4 that should be incorporated into the procedure and improve the process.

Corrective Action to Prevent Recurrence:
Revised procedure TBE-2013 Section 9.3.4 and technicians trained.

f\j’ £ é{Q :(2?? ?/?/&i}

Department Mané‘ger or Designee Date
Y i b -L ’\ f ;‘ »r; u‘{w/? .f%,r f)z; A f‘zt “l
Quality Assurance Manager or Designee Date

Downloaded or Printed copies are UNCONTROLLED copies
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NONCONFORMANCE REPORT (NCR) FORM

§§ s, TELEDYNE
PN srRowN ewsmeemws
NCR;_&QQ 23-08

Responisible Manager;

Sharor; Northcutt

PART 1.

TO BE COMPLETED BY ORIGINATOR OF NCR

1 Initizted due to: [1 Custcmer Compiamt

I AudivMgmt Rept [ XCHK Failure L1 Staff Observatxon

' Frocess Arez: In-Plant Lab

Client/Project Affected; TBE

Reqmremsnt Reference, TBE-4(JGE5

Aff’ectgd vE__J‘ata_:. L# 9986{1

NCR Description; Faﬁed cresswche k_—fer vegetatson 5r-90

™ No

Assocnated CAR or CC #

CEfent Nchfcat:on Needed E] YES

Prepared By; Sharon Northcutt Date 08!21123

PART 2. T0 BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: > 3‘53»3?{ i .Bw“ cal. .[f“ are - 588 5 ‘-?--‘-f{f’i*‘ erwafrele Shaed

-«f i{ .

f.Corractwa Action Pan z‘xfu £l {“t_ui{w” ;LQA L 2} L’ PRy 4&:& b i s T

Planned Completion Date(s) for Actions(s): £ T-/c /

Pfepargdéy: \J,{}p Aty ¢ *;-:: 2 A4 g I g A Date:. f«?f{ .:‘)3"/;3 e
P a— £ oda ) ~'~*‘——_°“' WP iy T s

rosroved B Lo TR oute 7/ 5725

PART 3. TO BE COMPLETED BY QUALITY  ASSURANGE MANAGER

.Z?{ew and Verification of Corrective Action:
{Z Accepted [ Rejected [ Follow-up Needed (describe) [ Completed

Pfepargﬁfg ‘ \Jm‘f;ﬂm& 3y el fi;.} I i Date: :::?}f’??j’/:lw’??

?ART'4 'TO BE COMPLETEE BY RESPOF\ESEBLE MANAGER

Client Follow-Up Notification: [J YES E'(ND Date:

Description:

- - - ~ - = } e
By i, i A s ;o Date: BT RS L

Prepared By: “*‘y%?‘{ﬁ 4 th !_i‘: fué"i*ﬁ}ﬂ N Date: 4 3;’35 /3

Nonconformance Repcrf (NCR} Er;mi KOA-8 Rev 8 121229/21

Downloaded or Printed copies are UNCONTROLLED copies
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Supplemental Sheet

NCR No: 23-09

Descrep‘aon of Noncanformance

Failed cross-check for vegetation Sr~90 TBE repcﬁ:ed result was G 0542 +{- 00.00742
Ba/kg dry and the known was a “false positive”.

Root Cause:

According to the MAPEP handbook, “Not Acceptable (N) performance,. and hence a
false positive result, is indicated when the range encompassing the result, plus or minus the
total uncertainty af three standard deviations, does not include zero (e g., 2.5 +/- 0.2; range of
1.9 to 3.1). A result greater than three times the total uncertainty of the measurement
represents a statistically positive detection with over 99% confidence.”

TBE's reported result with 3 times the uncertainty resulted in a slightly positive net result
(0.03194 Bq/kg dry). The reported result was significantly below TBE’s average detection limit
for vegetation samples of 4.25 pCifkg wet (or 0,157 Bq). The root cause was a statistical failure
and not due to ahy analytical deficiency.

Correctlve Action to Prevent Recurrence

_ No corrective action is needed at this ttme The QA Maﬂager and Lab Operations
Manager will verify any possibility of “false positive" reporting going forward.

Ko el | 7/5/23

Department Manéger or Des;gnee Date
\‘)f/'}ffﬁ 4 ':I;f&f f{f"“y?"f“{’«”ﬁf _ Jgffgt A / )\*";
Quality Assurance Manager or Designee Date

Downloaded or Printed copies are UNCONTROLLED copies
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! 1ntleyna i "u“(“,‘u "
FAT LI Performance Evaivation Program

Radlum-226 NR 0.759 0.531 - 0.987

Strontium-90 NR False Positive Test v
Technetium-99 975 9 A 47  6.52- 12.10. 158 W
Uranium-234 NR 1.15 0.81 - 1.50

Uranlum-238 NR 1.16 0.81- 1.51

Zinc-65 NR 16.3 10.7 - 19.9

MAPEP-23-RdV48: Radiol

» R R etk o e
_Analyte ~ Result Value Fiag Notes (%) ~ Range  Value Fiag
Uranium-235  NR~ 0.000144 Sensitivity Evaluation T

Uranium-238 NR
) Uranium-Total NR

Sensitivity Evaluation
Sensitivity Evaluati

Acceptance Unc Une

Analyte Result  Value Flag Notes (%) Range ~ Value  Flag

Americium-241 NR® 0.188- " B 0132 0.246 ' o

Cesium-134 556  7.80 W -26.8 5.32- 9,88 0322 A

Cesium-137 0.026 A False Positive Test 110

Cobalt-57 5.91 6.93 A -14,7 4.85- 2.01 .188 A

Cobalt-60 5.00 6.51 w -23.2 4,56~ 8.46 .215 A

Manganese-54 6.08 8.03 w -243 5.62- 10.44 .33 A

Piutonium-238 NR  0.187 0.131-  0.243

Plutonium-239/240 NR 0478 0.125-  0.231

Strontium-90 0.0542 N ) False Positive Test  0.00742

Uranium-234 NR 0.00044 Sensitivity Evaluation

Uranium-238 NR 0.000256 Sensitivity Evaluation

Zinc-65 549 743 W 26,1 5.20 9.66 657 A

Notes:

(1) = False Positve.

Downloaded or Printed copies are UNCONTROLLED copies
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@é%%‘ TELEDYNE ,
. BROWN ENGINEERING
NONCONFORMANCE REPORT {(NCR) FORM
NCR No.. 2310
Resppnsii:éa Manager: Sharon Nurthcu’zt
PART 1 TO BE COMPLETED BY GR[GMATOR OF NCR

Initiated due to: f:l Customer Complaint [ Audit/Mgmt Rept X XCHK Failure L[] Staff Observation ’

Process Ar@a Countroom _ Chenthrc;ect Affected; TBE

Requxrement Reference TBE—40{36 Affected Data: L# 100193

NGR Descnpllon Far ed Cross- aheck for wa%er Ba-133

Client Ncaﬂcatfcn Needed, d ves NO Assaciated CAR of CC#:
Prepared By: Sharon Northcutt Date: 08.'27123
PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: The reported result was 117% recovery (well within TBE QA acceptance range). The sample
was used as the workgroup duplicate with a passing resuit of 25.4 (114%). The sample was counted on a
different detector with a passing resufiof 21.9 (98% recovery), -

Corrective Action Plan: This was the first failure for Ba-133 and the result was within 20% of the. imown
Previous recoveries have ranged from 93 — 108%. No corrective action planned at this time.

Planined Coimpletion Date(s) for Actions(s): NIA

Prepared By: éharon'morthcuu - Date: 06/27/23

- L ;
Approved By: K7, fh izﬁzz‘;@w R L. W & ::) /23
PART 3. TO BE COMPLETEB BY QUALITY ASSURANCE MANAGER

‘ Remew and Ver;hcaﬁrm of Correcteve Actsan

gAccepted O Rejected  [J Foiiow-up Needed {describe) [ Completed

PrEpared By: *5) 4 1 FAAN ) af« _,g{ ir; *f;x;ﬁ. 0 Dat?: EUF, ff f,af,,
PART 4, TO BE COMPLETED BY RESPONSIBLE MANAGER
_____ » — : ,
Client Follow-Up Natification: C] ves [@no Date:
f i #55 f?.-—‘i .';;cfr’: e F 3

Description: p R ol £ o G E L
Prepared By: o F oa A Date: .. 7. /. &%

P Y 5 f : L ‘“';?""5-’{ VAN & a2 RN R TPy 25

Noncenformance Report (NGR} Form KOA-Z Rev 6 12/220/21

Downloaded or Printed copies are UNCONTROLLED copies



RAD-133 Final Evaluation Report

“Ner. 1
Page b of 9

A Waters Company  Sharon Northoutt EPA ID: TN11387
' QA Manager . ERA Customer Number? T200801
Teledyne Brown Engineering Report issued: 06/02/2023
2508 Quality Ln. Study Dates:: Q41012023 - 05/25/2023
" Knoxville, TN 37831 '
(B65) 934-0374
MTE;m Asiaiyte Unis: Bepored | Asuigned | Accepltancs | Performanc | yeinod pascription ‘Mg:jgﬁ” Zscore. i stanird | AnglystName
Coda | . C ] $ Dravistion
O RAD Gamma EmitterS™ {cat 803, loth R133-758) v » N
Si 2765 patemans Coer b e ) 2881 223 | 1n-268 | Nathoospiable] - EPA 801.11980 | 4itaiz023 | og2r | 238 290 | - Shaonod Gooper
§ 2800  [Sesumaid pCIL 724 6 §34-854 | Acceptble | EPASOLY 1980 | 4M8i2023 1 -~1.40 787 447 Shannon Coager -
§ 2805  |CosumAar ‘oL 82.4 634 | 588-722 | Accepioble | EPAS01.11960 | angiz0z3 | 0760 | 680 | 815 | Shannon Cooper
é 2815  |CobaletD pCHL. ‘326 . 30.3 | 287-364 hocepleble | EPA90Y 1980 | 411802023 20t | %23 127" | Stannen Cooper |
§ 3070 |znoés pCiL 2853 242 | 298-283 | Accepatle | EPASDLY1980 | 47&02023 | -0101 | 264 | 138 | ShannonCooper
S RAD GraSS™ Alpha/Bota (cath 809, loth R133:755) ' ' i | v ' '
g 2830 Emmm pCHL 342 | 202 | 1483-382 | Accepteble | EPASOO01880 | 4nOr2es3 | 222 | 267 | 389 | SisanOpisiee |
3| 2640 — pOIL 64.3 607 | 418674 | Accepise | EPABOO01880 | 4202023 | 150 | 555 | 588 | SusanOgletee
§ RAD NaturalS™ (catié 811, fotd R133-751) , N |
2| 2065 |nasumazs pCilL., 768 | 578-907 | NotReporsd 8t | 1.34
!:Of 2070 [Rasumizas plinL. 934 | 604-117 | NotRepodad. | | 834 | 135
L[ — pOiL. 6175 | 827 | 512-500 | Acceptve | EPabosOisEy | ams023 | 0333 | 614 | 120 | Shaonon Cooper
§ 1984, - {Ucanium imass) ugil. 936 | 764-105 | NotReporied 875 | 390 '
& RAD TritiuM™ fcath 812, loté R133-752) | ’ _
] 3030 !Tr:u;@ ] G } 13300 | 12700 liwiw-mﬂel Acceplable | EPasueatom | w0z | 0769 | 12600 | #e0 | susanogetes
RAD Strontium-89/90 {caté 807, loth R133-757) '
2998 lsmu’um—sa pCiL 7.0 1.4 | 492-580 | Accepiable | EPASUS07S8D | 515f2023 | 4.88 | 553 | B.BB | Shannon Cooper
3005 lswnuum-&(; pGill. 365 360 | 2A-415 | Accepisble | EPASUS.04880 - | 51512023 | -0.0343 | 366 283 | Shannon Cogper
RAD fodine-131 {cati 810, Ioth R133-750) ' ' -
| 2675 Josnerat gl | 243 | 287 | 209-335 | Accopile | sergieonon | apyma | 240 | 2857 | 473 | shannonCooper |

TR A,

- All analyles are included in ERA's AZLA accreditalion, Lab Code: 1539-01

16341 Table Mountain Pkwy » Galden, CO 80403 » 800.372.0122 + 303.431,8454 « fax 303.421.0158 + www.erage.com

Sludy #: RAD-133

@&

010
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@é 5. TELEDYNE
BROWN ENGINEERING

NONCONFORMANCE REPORT (NCR) FORM

NCR No.: 23-11

Responsible Manager: Karli Arterburn

PART 1.

TO BE COMPLETED BY ORIGINATOR OF NCR

Initiated due to: X Customer Complaint

[ Audit/Mgmt Rept

[ XCHK Failure [ Staff Observation

Pracess Area: Composite program/Project
Management

Client/Project Affected >RERREEEK

Requirement Reference:

Affected Data: L# L101112

NCR Description; Matrix was not accurate causing resuits to be incorrect,

Associated CAR or CC #: 23-09 CAR 23-12

0 no

Client Notification Needed: YES

Prepared By: Karli Arterburn Date: 07/20/23

PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause; The composite program in LIMS assigned the first 3 samples as “LR" matrix instead of "AP"
matrix. Composite paperwork did have "AP” listed. This was not caught in login review.

Corrective Action Plan: Programing is being done on the LIMS system to be able to composite multiple
matrices.

Planned Completion Date(s) for Actions(s): 08/21/23

Prepared By: Karli Arterburn Date:07/20/23

iy

Approved By: gy ”%{ /{4( sttt Date: é-/\,r._%?gfﬂ;\{,‘gi& o

PART 3. TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action:

7
[¥Accepted [ Rejected [ Foliow-up Needed (describe) [ Completed

-

Prepared By: | { Yy, }/} ; 4\ /{/ e1 7/l Date:

7 & .
Lol EHA 9/ 2 2

/

PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER
Client Follow-Up Notification: YES [ NO Date: ] 3.3”{1.‘_’5

Descripion: et Yo QLwnt Lo peuised repart

Prepared By: Karli Arterburn Date: %-{ 2312 »

Nonconformance Report (NCR) Form KQA-8 Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies



C.12

ﬁégﬁ TELEDYNE

BROVUN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCRNo:  __ 2312
Responsible Manager: Sharon Noﬁhcutt
‘Pﬁﬁ‘f 1. TO BE COMPLETED BY ORiGiNATOR OF NCR
Initiated due to: [ Customer Complaint [ AudiMgmt Rept B XCHK Fai!ure D Staff Observation
Pracess Aréa: In-Piarit Lab Client/Project Affected W
Requlrement Referance Affacted Data: L#1 013871

NGR Descnptson Failed client cross-check AP Sr-89

Client Notification Needed: ves [l nNo Associated CAR or CC # CG 23-08, CAR 23-14
Prepared By: Sharon Northeutt Date: 07/20/23
PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

RootCause:  J¢e¢ S ;&3 g.cy"}*h it Shee

Corrective Action Plan: {"{"F} dy&%g {:}w}{ oF sef i&f e ineludy ok &4 /u;,

4k “‘.Qs TL’%' -»’1«7«?:’4 {")’ﬁ‘*‘ ’ Tr‘“n{ c} ;“Q“‘f’ [t kelse

i

Planned Completion Date(s) for Acﬁaﬂs(-s)

Pevarca By: K I il e /ﬁ‘& /2«3
Approved By: \&j/ 1,53;,5/ {\y( }; ﬂ };, &ﬁ; 7 ,f{_fz‘f“ Date: ‘r’,/ 7 / 5.3 |
PART 3 TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Ravzew and Venfzcatmn of Corrective Action:

Eﬁ//ﬁ;cepted I Rejected [ Follow-up Needed (describe) E]v Completed

PrEpamd . y/qu”}? 5 ;‘:’ff f»"?&?f?{ Pz _D?t?. iw% / k/{;} =

PART 4, TO BE COMPLETED BY RE?;PGNS!ELE MANAGER

Client Follow-Up Notification; @Y YES 0 No Date:

Description: J}:fzgw%' £ §’){,,ng{;§¢ | Y ; L‘{?

Prepared By: !.Jb’: pvilied i};}f}j_ . Date: f j’ 9
Noencorformance Report (NCR) Form B KQAB ‘éav'6'1232é9}21

Downloaded or Printed copies are UNCONTROLLED copies



C.A2

NCR No: 23-12

Description of Nonconformance:
The TBE cross-check result for AP 5r-89 of 7.66E-04 uCi was in disagreement with the
known result of 1.05E-03 uCi. The acceptable range for a resolution of 17 would be 75-133% of

the known or 7.80E-04 - 1.40E-03 uCi. The TBE result was at 72% (within TBE QA acceptance
range of 70 - 130%).

Root Cause Investigation:

‘The sample was originally prepped using a 10% aliquot. The sample was reprepped
using a 30% aliquot. The R1 Sr-89 result was 8.60E-04 uCi (81.4% recovery), well within
acceptance limits with a 17 resolution.

As a side note, the sample was also reprepped using a 30% aliquot for Sr-80. The
original reported result was 6,096-05 uCi (agreement - 63% recovery); the R1 result was 8.61E-
05 uCi (89% recovery). The known was 9.68E-05 uCi.

The root cause for this nonconformance is an mcorrect aliquot volume used in sample
prep for AP cross checks,

Corrective Action to Prevent Recutrence:

Tech spec direction will be made in the cllent project Information to direct lab techs to
use a 30% aliquot for crosscheck AP's. Training for lab techs on sample prep for AP samples.

Ko 0o~ V/2s/23

Department Magager or Designee Date
/".}
,.‘"A,(’ g . P . ey S & 5
fo}}“f}: ~’5f AU 5 i M/ 1/ = — & f{ﬁ/ - “f’
Quiality Assurance Manager or Desagnee Date

Downloaded or Printed copies are UNCONTROLLED copies
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7. TELEDYNE
?H BROWN ENGINEERING

NONCONFORMANCE REPORT (NCR} FORM
NCR Nou: ___NCR-23-13

Responsible Manager: __Karli Aterburn

PARTY.  TOBECOMPLETED BY OR'!GVENATC'}R OF NCR

Initiated due to: X Customer Complaint [ AuditMgmt Rept [l XCHK Fa:lure EJ Staff Qbservaﬁcn

Process Area: Project Management Clieny/Project Aﬁecteﬁ W

| Requirement Reference: T‘BE—BO?D . | Atfected Data: 1# 1101112 and L101483

NCR [}escﬂptlon inaarrect Reference daie aptscn choseﬁ in prq;ect setup.

{:ixent Noisﬁcatxan Needed ' YES {j NO Asseciated CARor CC#: Wﬁx CAR-23-17

| Prepared By: Karlj Arterbum ' ii'}ata 08’1?23

PART2..  TOBECOMPLETED BY"Rcm‘cAusE"m‘VESTEGATQR;' |

Root Cause: The correct reference date option was not chosen during the project setup.

Cﬂrrectzve Actian P!an Tbe raference daie optucms szi be chaaged inthe prajaci setup. REMP wuii be “END"
and effluent (P50) will b *MID".,

PEanned .Ccmpieﬂan Date(s) for Actions(s)i0ﬁ822'23

P:‘epared By Karlf Artearbum ‘ bate:GS*i?ﬁ?;

Apprcved By

— e
o A Sty - 3 " R
ifw;_,m; e J—A« AR Lottt » Date: o /an fo s

: 'PART & » T(} Bg QQMPLETEF) BY QHAL!TY ASSURAMGE MANAGER

] Revsew and Verifi caticn of Corrective Action:

EAccepted [ Rejected [ Follow-up Needed (describe) [ Completed

Prepared By:

X 1 0 =L/ zidé Lf‘”f‘«f/ﬂﬂ T . ;13‘;’}:3&2/} 2

PART 4. ~ TOBE COMPLETED BY RESPONSIBLE MANAGER

Client Follow-Up Notification: K ves O NO Date:082223

Description: Rev;sed repoz't, complets CC!NCR sent,

" \{ Ajﬂ_}d‘m Da - %?;-3}3’}

Noenconfotmante Re;‘md {NCR) Forrt KQA-8 Rev 6 12/225/21

Downloaded or Printed copies are UNCONTROLLED copies
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> TELEDVIE
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-14
Responsible Manager: Kim Thurman ___
PART1. ~ ~ TO BE COMPLETED BY ORIGINATOR OF NCR -

Initiated due to; B Customer Complaint [ AuditMgmt Rept 1 XCHK Failure [ Staff Observation

Process Area; Pr,o}ect_Ma‘nagemem Client/Project Affected. FOGREHIEK

Req‘_u'ire_ment Reference: Affected Data: 1#101947

NCR Description: Samples assigned to the incorrect project #/client.

Client Notification Needed: YES 1 no Associated CAR or CC #:. CC 23-12; CAR 23-18
Prepared By: Kim Thurman LKUW 4 (h o Date: 09/11/23
PART2. ~ ~ TOBE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: Multiple crmschecks were unpackaged and logged on the same date. Only one of the two
shipments contained a packing list indicating the specific client for the samples to be associated and both
were assagned to that client.

Corrective Action Plan: LogmiPro;ect Manager ensure paperwork received with each crosscheck indicates a
specific client name. PM to contact client if it isn't clear,

Planned Completion Dale(s) Tor Actions(s): 09/15/23

Prepared By: ‘{0{( i Q-)”_____ Date: g / i /@3
Appmved By: é,f e, \J'ﬁ Y ‘f/ée/ g Date: ./, “/ 1
PART3. TOBE COMPLETED BY QUALITY ASSURANCE MANAGER

Rewew and Verification of Corrective Action;

Ei/A’ccepted [ Rejected [ Follow-up Needed (describe) [ Completed

Prepared By: \, ,éf" 7y 5% _,\ /i\ /)/;1% A Dae! e /’;’ ,/J~ 3:
PART 4, L TO BE COMPLETED BY RESPONSiBLE MANAGER
Client Follow-Up Notification: & YES [ NO Date:
Description: (}3{}{‘ * subptded 4?{ ’3'{ 23
Prepared By: Date: »
repared BY: A (e il
Nonconformance Report (NCR) Forfn KQA-9 Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies




CA5

ﬂﬁ . TELEDYNE
-BROWN ENGINEERING

NONCONFORMANCE REPORT (NCR) FORM
NCRNo..  NCR-23-15

Responsible Manager: Kim Thurman

PART 1. TOBE COMPL,E;‘TED BY ORIGINATOR OF NCR

Initiated due to: B Customer Complaint [ Audit/Mgmt Rept XCHK Failure [0 Staff Observation

Process Area: Laboratory Client/Project Affected: HRRRRRRR Ry

Requirement Reference: Affected Data: L#101947

NCR Description: Failed Crosscheck Gross Alpha — Air Particulate

Gllent Notificatior Neéded: 121' YES {1 NO Assotiated CAR or CC #: CC-23-13; CAR 23-19
Prepared By: Kim Thurman Date: 09/13/23
PART »2. TO BE COMPLETED BY ROOT CAUSE lN’VESTiGATOR

Roof Cause: Mylar cover which sealed the spike fo the filter was separated and not included in the original analysis
which resulted in the majorily of the spike being omitted from the original analysis.

Mylar filter was analyzed showing the majority of the activity @6.06E-04 uCl/Total. The filter portion originally analyzed
with an activity of 1.30E-04 uCifTotal combined with the mylar activity for a total of @7.36E-04 uCi/Total agrees with the
EZ known value of 9.03E-04 uCifTotal.

Corrective Action Plan; Laboratory instructed to include the mylar cover in the analysis.

Planned Completion Date(s) for Actions(s): K.:jg:_;_;" 2 ;],A =

Prepared By: i{g‘r’?"“ ! JB\\« ™ Date: Ci l;f_;? ‘/;;yi,

Approved By: &ﬁ% Date: %3/ Z{,;f'éﬁ

PART 3. TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Revie;w and Verification of Corrective Action:

A
[d/Accepted [ Rejected [ Follow-up Needed (describe) [] Completed

A voF oag . i fm

Prepared By: N . S &{:*c'?!v/{ L b Date: U;’E:’:,f A )
A T '
PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER
Client Follow-Up Notification: Ff YES [ NO Date: Iy
’ . Y i -2
Description: L,QLM’ b ;’)i&ﬁbﬂl({_ﬁ gH2ul a3
Prepared By: jﬁém’i’[}f e Date: (ﬁ oy / 23
Nonconformance Report (NCR) Form KQA-8 Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies
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ﬂ@ﬁ% TELEDVYNE
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-16
Responsible Manager: Sharon Northeutt
PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR

Initiated due to: [J Customer Complaint Audit/Mgmt Rept [ XCHK Faijlure [ Staff Observation

Process Afea: QA Cross-checks Client/Project Affected: N/A

Requirement Reference: DoD/DOE QSM 64 Affected Data: L# N/A

NCR Description: Lab is deficient in analyzing at least 2 PT samples for each analyte/matrix/method
combination for which it seeks accreditation

Client Notification Needed: [1 YES NO Associated CARor CC#: (i, 73 40
Prepared By: Sharon Northcutt Date; 08/26/23
PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: Lab has only analyzed available commercial PT’s fo this point. (New requirement for
DoD/DOE accreditation)

Corrective Action Plan: Will confirm that we are ordering all available commercial cross-checks. PJLA
allows spike comparisons to fulfill this requirement. Will generate necessary data and send to them ASAP for
those not commercially available.

Planned Completion Date(s) for Actions(s): 11/30123  — = £ 7ed #y  i/se

A
i

Prepared By: i

Approved By: 'G} ;}ffi @ ‘{;

PART 3. TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Revigw and Verification of Corrective Action:

Cl/Accepted [ Rejected [ Follow-up Needed {describe) [ Completed

Prepared By: "L%;},Mi A\ ¢ —;f - /E 14 Lj?; £ Date: 7'z E-};j 2oy
PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER
Client Follow-Up Notification: [ YES E?!/ NO (/Q A thg ) Date:
Description:
. « & _ ’ /
Prepared By: [’/f 6 4 i ;'“;‘\ Abasisdipce £ Date: . /_, ,f 375

Nonconformance Report (NCR) Form KQA-Q Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies



NONCONFORMANCE REPORT

PJLA
ASSESSMENT INFORMATION
Number Type " Date(s)
A2023-01264 Virtual offsite surveillance September 14 - 15, 2023
Standard(s): ISO/IEC 17025:2017/DoD-ELAP/DOECAP-AP OSM 5. 4
Team: (Lead) Maurice Downer (LA, TA, TE)
‘ CONFORMITY ASSESSMENT BODY (CAB)
Name Location(s)
Teledyne Brown Engineering 2508 Quality Lane Knoxville, TN 37931
TOTALS
Repeat Major Minor Observation(s)
0 0 2
NUMBER &
TYPE FINDING & OBYECTIVE EVIDENCE REQUIREMENT
(Major, Minor or
Ohsa:vatmn)
NCR I - Mi Finding — The laboratary has not analyzed at least rwo PT yamples per DoD/DOE Q5M 5.4 VIMI 2,2.1: Ta maintain DoD
£ Repml? ® calendar year for sach analyte-matrix-method combination on their ELAP accreditation, fhe laboratery shall successfully
scope of accreditation. analyze ot least tve PT samples per calendar year for
each analyte-matrix-method combination on their
Objechive Evidence ~ The Jaboratory has not maintabned and analyzed scope of acereditation.
at least tivo PT samples per calendar year for eack analyte-matriz-
method combination on their scape of accreditation. For the following
analytes and methods
1 KiChroM Te-01 (TBE SOP TBE-2021) (LSC) (Beta) -
Technetium-99 (Te-99) (3020) missing {Air).
2. EP4 900.0 & EPA 9310 (TBE S0P TBE-2008) by (GPC)
{Alpha Beta) Gross Alpha (’339) and Gross Beta (2840)
missing (Selid).
1. EPA 908.0 & HASL U-02 (TBE SOP TBE-2001) by Alpha
Spectroscopy Uranium (Isotopic) (3035) missing (Solid).
4. Harvey (IBE SOP TBE-2003) by (LSC) (Beta) Carbon-i4
(C-14) (27%9) and Trithamn (3030) missing (Solid).
5. HASL Am-0I (TBE SOP TBE-2001) by Alpha Spactroscopy
Anmericiunt (Isolopic) missing (Air), and Curium ({sctopit)
missing {dir, Aqueous, Solid )
6.  HASE P-02 (TBE SOP TBE- 2001) by Alpha Spectroscopy
Nepmmzmz ﬁxoropxc) missing (Azr, Agueous, Solidj,
Pt {Isotopic) (2940) wissing (Solid).
7. HASL Pu-02 (TBE SOP TBE-, 2001} by (L8C} (Beéta)
Plutonium-241 (Pr-241) (2936} missing (Air, Aqueoys, Solid).
8.. LANL ER-288 (TBE SOP TBE-2001) by Alpha Spectroscopy
Thorium (Tsotapic) (3043} wissing (Air, Aqueous, Solid).
9. ORISE AP2 (TBE SOP TBE-2010) by (LSC) (Beta) Tritinm
(3030} nissing (dqueous].
10, GRISE AP (TBE SOP TBE-2010) by (LSC) (Betaj Carbon-
14 {C-14) (2790) missing (Agneous).
1. TBE SOP TBE-2002 by (LSC) {Beta) Carbon-14 (C-14)
{2790) missing (4ir, Agueons, Solid),
12.  TBE SOP TBE-2006 by Gamma Speciroscopy Iran-55 (2885}
missing (Solid).
13. TBE SOP TBE-1012 by Gamma Spectroscopy lodine-129
(2874) missing (Air, Aqueaus, Solid).
i4. TBE SOF TBE-2013 by Gamtma Specirascopy Nickel-59
(1108) missing (Air, dqueous, Solid).
NCR 2 - gy, Finding — The laboratory SOP for Liquid Scintiljation Counters does not | DoD/DOE QSM 5.4 VIM2 4,2.8.5 f} xxv: Each
[1 Repeat?® include or reference the compiter hardwore and software in use for eack | method shall include or reference the following topics
unit, sehere applicable: computer hardware and sofhare,
Objective Evidence ~ The laboratory SOP for Liquid Scintillation
Counters 3004 Rev 7 LSC Calibration does not include or reference the
computer hardware and software in use for each unit.
FORM # Issued; 10/99 Rev. 1.7
LF-08 Rev: 05/20 Page 1 of 2
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NONCONFORMANCE REPORT

PILA
NUMBER &

TYPE FINDING & OBJECTIVE EVIDENCE REQUIREMENT

(Major, Minor oy
QCbservation)

an Identify sssessment Number and NCR# in tha objective evid

Note: Corrective Action Responses shall be submitted within 60 days on the organization’s internal
corrective form in accordance with the standard, Corrective Actions should be sent to CA@gpilabs.con.

SUBMITTED BY ASSESSOR:

Name! Maurice Downer Signature; = r—G——=2dE=>———— Date:  Seplember 15, 2023
ACCEPTED BY CAB:

Name:  Sharom g’\/ay;ii’pﬁ:’dﬁ@ignature: k/{/ﬁ 5.4t 4:5< / LB rpre Date: L"",?/ 5 / 2 3
Pas naaaman

ASSESSOR CORRECTIVE ACTION ACCEPTANCE: (with receipt of evidence of correstive actions)

i Assessor Signature: Date:

FORM # Issued: 10/99 Rev. 1.7
LF-08 Rev. 05/20 Page 2 of 2

Downloaded or Printed copies are UNCONTROLLED copies



FOUR-YEAR PT (Proficiency Test) SCHEDULE

"\t a minimum this should include 4 years of PT activities. Additional sheets may be used for further’
years)

\ Teledyne Brown Engineering

This plan defines the specific calibration or test disciplines or sub disciplines for which PTs will be performed during the
four year period indicated. This plan includes representative sub disciplines from each calibration or test discipline for

thch the o1 gamzahon 13 accredxted Please refer to PL-l Pr oficiency Testing for the PJLA PT poh J . by
g el i e “Year | Year Year: - Source or Type
#| rommoTeidiantie [ s | | ams | SR
: : Sy e P R Repeatability/Intra-lab)
’Envzronmental Testmg (Radmchenustry) ~ e, e e ) o s Sy ep b AT
1 Is)izgg/lgg Water -~ Gamma, Gr-A, Gr-B, I-131, U, H-3, 2fyr 2yt 2yr 20yt ERARAD
7 lWater Am;241 Fe55, Pu238, Pu239 — | 2hyr | ;/yr' { 2/y1 i 2/-ybr E ERAMRAD _
3 iSou(schd) Sr—90 : e ! 2/yrvn‘,l 2/yr l ‘2/yr} lv}”2/y:rv L ERAWAD
4 [AP-Ee‘-SS, Pu-238, Pu-zég,U-m, U—238; GrA, Gr:B I' Z/yf | 2/yr | 2Myr J 2y | ERA»MRAD
5 lMin{-(Liquid)-Gamma I-131, Sr-89/90 T 2hr | 2lyr T 2k | 2o T E&7. Analytlcs‘
6 [Charcoal (Sohd) J1131 — | fv ﬁ/jfr ] 2/yr T 2/y1 ,‘f‘ e | }E&Z Analytzcsj
7 IAP Gamma, Sr—89/90 | — [ :2'/yrb l ‘2>/>yr | 2/yr x | ‘i/yr | v:E&ZAnabrtlcs
8 I Sml (Sohd)—Gamma — ‘ »_ — i ‘_V2v/yrv } 2/yr § 2/yr L 2/73‘71*' ] >E&Z Analyﬁcs‘i |
9 ‘I_‘Soil“(S‘olid) : Ni-6v3,:’fvc—9§v. [ 2 |. 2y ] Q)yr [ 2hr T MAPEP -
10 [Urine (Liguid)-‘damma, U234, U-238 (as‘a\!aﬂable) [ 2/r | 2yr | 2hyr | 2hyr | “APEP —
11 { Wﬁfer-l\fi—és, Tc-.9§:. | ' ] | .;“2/511' | v2/y“r | é/yr | Z/yr I — MAPEP“?{: -
1:'2 [ Vegetation (Séli&ﬁj—Gamma, $r-90 | {vv2/yr vl 2hyr [ 20yt I “2/yr | MAPEP
| 13 | Water - C-14, i—izg,'mrso | 1 l | [ i | Repeatablht;
141 A&;Ni~63 (Client«p;ovidedasavailable) l 2/}& I 2/3‘(”1'. | 2yr | 2/yr l 'E&Z Analytxcs
15 I:séjag(é‘gﬁaj;mzis; o T e ] — [Tae | 25t | 25 | MAPEP -
16 ISolfd—H—B,C-M ‘ ' | [ | | | ‘ ] l _ Repeatablht}; -
17 {AiffAm-241 _ I | [ lr (new) | -2/)‘/1‘ f 2/yr | VERAMRAD -
18 | Soil (Solid) ~ Am-241, Pu-238, Pu-239, U-234, U-238 [' [1ew | 2yr } 2/yr | ERA MRAD

Teledyne Confidential; Commercially Sensitive Business Data
Form # = . Tssued: 6/07 ] Rev 1.2
LE-81 ownloaded or Prmtedﬁgg(gg@'rﬁWCONTROLLED copies Page 1 of 2



C.16

FOUR-YEAR PT (Proficiency Test) SCHEDULE
* it 2 minimum this should include 4 years of PT activities. Additional sheets may be used for further
years)

Intra-laboratory comparisons and repeatability studies

Where third party proficiency festing or inter-laboratory comparisons are not achievable in accordance with PJLA PL-1
Proficiency Testing, the organization must obtain PJLA headquarters approval for other means of evaluating performance
(e.g., intra-laboratory and/or repeatability studies). The laboratory shall submit this LE-81 Four-Year PT (Proficiency Test)
Schedule along with the reasoning for doing so and procedure for administering/evaluating the PTs.

PJLA Headquarters Approval:  (only required when third party proficiency testing or inter-laboratory comparisons are not achievable)

Signature Date

Teledyne Confidential; Commercially Sensitive Business Data
Form # 1ssued: 6/07 Rev 1.2
LE-81 Downloaded or Printeg copies 2re )/ NCONTROLLED copies Page 2 of 2



NCR No. 23-16 Supplemental Sheet

The following items were listed on the NCR 1 Objective Evidence for not analyzing at least two PT samples
per calendar year for each analyte-matrix-method combination on the scope of accreditation:

#/Analyte

1. Tc-98

2. Gr-A, Gr-B
3.UIsSO
4.H-3, C-14.
5. Am iSO

5.Cm SO

8. Np ISO

6. PuisSC
7. Pu-241
8.Th 18O

9110 H-3, C-14

11. C-14

12. Fe-55

13. 129

14. Ni-59

TBE#
2021
2008
2001
2003
2001

2001

2001

2001
2001
2001

2010

2002

2008

2012

2013

Matrix
Air
Solid
Solid
Solid
Air & Solid
Agqueous
ALL

ALL,

Solid
ALL
Alr

Aqueous

Solid

Aqueous
Solid

Agueaus

Air & Salid

Solid

ALL

ALL

Plan or Explanation

See Note 1 below

PT’s not commercially available — same process as/like other matrices
Successfully passed U-234 (MRAD-27) and MRAD-38. MRAD-38 due 11/17
{Harvey) Remove from list

MRAD-3¢ in-house & due 11/17

Sent results for MRAD 36, 37 & 38 during audif. MRAD-39 due 11/17

Am & Cm are the same procedure — the tracer and spike use At only and
the Cm is seen on the Am spectrum. Chemically, they are inseparable from
each other. See Nofe 1 ‘ ‘

Pu & Np are the same procedure ~ the tracer and spike use Pu only and
the Np-137 is well-separated from the Pu peaks, See Note 1

MRAD-38 in-house & due 11/17

Should have been included with PU I1SO instead of on a separate line.
PT's not commercially available — same process as/like other matrices
Including a spike reproducibility study with documents

MAPEP-48 in house and due 11/15

H-3 same process asflike TBE-2011; Reproducibility studies with documents
Spike reproducibility studies with documents.

Spike reproducibility study with documents

Remove from list

MAPEP-49 in-house and due 11/17

Same process as |-131 - these should be grouped together. PT’s not
commercially available. Including spike reproducibility for aqueous.

Same process as Ni-63 — these should be grouped together. PT's not
commercially available.

Note 1~ Due to limited vendor availability, the addition of this analyte/matrix to our current cross-check program is cost
prohibitive in relation to the amount of samples processed, '

Downloaded or Printed copies are UNCONTROLLED copies




ﬁ ‘%.TELEDYNE

é% BBOWN ENGiNEERiNG Correctsve Actlon Request & Report i
ST e, 3R A G CAR NO 23-20
sscrio.v 1 ( Ta be complered by initt’ator} :
initiator Name: Sharon Northoutt Date: 09/26/23

Identified Through; O Daily Operations | Management Review @ Audit [ Client Feedback D Other
{check one)

cOrrectwe action is requested to address the follawmg condntmn.
Missing cross-checks for analytesimatrices for which we are seeking accreditation

: ! i 3 W 5?1“‘ '” L ;'1'. ] Do : 5
Manager Acknowledgement: x\é{/’%&}" i {:’\ ;‘u@ {/\% Gt | Date fU"’;/ %{i/:{ 3

SE_C—TION 2 (To beé completed bf Quality Assurance Manager)

Assigned to: Sharon Northoutt priority: B High [ Medium [ Low | Date: 9’?‘; né )

Regquestéd date for root cause investigation: 10/15/23

NCR # 2316 (if applicable)

Comments: %,ﬂ paid Gl GLANLA Ll '

" P ,', *&;,
e j.,?i’ TS B W T "'l{ o‘{_ Ly \ﬁw o ;‘{('/{'_(;rg{ -

SECTION 3 (To be completed by Ass;gnee attach add:t]onal information as necessary)

Relevant background information collected? . Yes | Existing pmcasses investigated and understoad" E/es

Summary of Proposed Action{s}:

£ e 1 2 N ‘:’(‘/‘ "
loseanchod ol PT Commernisl ) ymdovs Wi

,.l

pedt lnes gl LU%@ Ladle. c»i»g orelened o g

AT

_;_»'\

/m.jgi@m/{, et drade fur glteles (fg’&"“ e s ‘ firref. el

Documents Requiring Update:

”/jb 2450 (0

Solution approval signature(s): \J;’WL“‘},{ 1% _}41"&7 ,M//g-—f'

SECTION 4 (To be compleled by Quality Assurance Manager}

e . . )
Documenis Updated? [ ves NF f}{’r Has the solution been effective? [ Yes [ No | Pate Closed:

Closing Comments: (if the corrective action has not been effective, reference the new corrective action foim to readdress
the problem area.)

KQA 40 Rev 0 12/29/21

Downloaded or Printed copies are UNCONTROLLED copies




C.16

TBE Cross-Check Program

Nuclide Air Aqueous Solid
Am-241 - MRAD-39 . MRAD-39. . MRAD-39 -
Am-241 MRAD-38
Am-241 MRAD-37
Am-241 MRAD-36
C-14 N/A Spike Study . szke Study
‘Crmiiso: Uses the same exact processesas Am~241 (run iogether} R
Fe-55 !VER%D-BQ : S MRAD-39: ' MAF’EP 49
Fe-55 MRAD-38 MRAD-38
Fe-55 MRAD-37 MRAD-37 -
Fe-65 MRAD-36 MRAD-36 :
Gamma = E&Z E13835 .. E&Z E13833, ERA RAD-135 . '+ 1+ E&Z £13836, MAPEP 49
Gamma E&Z E13829 E&Z E13827, ERA RAD-133, MAPEP 48 | E&Z E13830, MAPEP 48
Gamma E&Z £13715 E&Z E13713, ERA RAD-131 E&Z E13716, MAPEP 47
Gamma E&Z E13708, MAPEP 46 E&Z E13707 ERA RAD-128, MAPEP 46 E&Z E13710, MAPEP 46
GR-A é - MRAD-39 " ERA RAD-135:; o
GR-A MRAD-38 ERA RAD-133
GR-A MRAD-37 ERA RAD-131
GR-A MRAD-38 ERA RAD-129
GR-B MRAD-39. ERA RAD-135
GR-B MRAD-38 ERA RAD-133
GR-B MRAD-37 ERA RAD-131
GR-B MRAD-36 ERA RAD-129
H-3 N/A ERA RAD-135 -
H-3 N/A ERA RAD-133
H-3 N/A ERA RAD-131
H-3 N/A ERA RAD-129
-129 i Nat commercialty avail=§. - . Spike Study - Not commercially-avall::
1131 NIA E&Z E13833, ERA RAD-135: E8Z E13834
1-131 N/A E&Z E13827, ERA RAD-133 E&Z £13828
131 N/A E&Z E13713, ERA RAD-131 E&Z E13716
I-131 N/A E&Z E13707, ERA RAD-129 E&Z E13710
------ Ni-59:: s Uses the same exact processes as: Nx-63 {rin together) SR
Ni-63. - MAPEP 49 . «-MAPEP 49
Ni-83. MAPEP 48 MAPEP 48
Ni-63 Client A38539 MAPEP 47 MAPEP 47
i MAPEP 46 MAPEP 48
y the same exact processes as Pu=1SO Srun‘together} SR
5-the sames exact processes as Pu—iSO (run iogjher)
Puiso MRAD-39 "MRAD-39. MRAD-38
Puiso MRAD-38 MRAD-38
Puiso MRAD-37 {Pu-238) MRAD-37
Pu lso MRAD-36 MRAD-36
Sr-89 E&Z E13837 E&Z £E13832; ERA RAD-135
Sr-89 E&Z £E13831 E&Z £13826, ERA RAD-133
Sr-89 E&Z E13717 E&Z E13712, ERA RAD-131
Sr-89 E&Z E13711 E&Z E13706, ERA RAD-129 Siiin ;
Sr-90 E&Z E13837 E&Z E13832, ERA RAD-135 : MAPEP 49, MRAD 39
Sr-90 E£82Z E13831 F&Z E13826, ERA RAD-133 MAPEP 48, MRAD-38
Sr-80 E&Z E13717 E&Z E13712, ERA RAD-131 MAPEP 47, MRAD-37
Sr-20 E&Z E13711 E&Z £E13706, ERA RAD-128 MAPEP 46, MRAD- 36
Te-99 - Cost-prohibitive in comp = MAPEP 49 MAPEP 493
Tc-99 10 amount of work MAPEP 48 MAPEP 48
Tc-99 MAPEP 47 MAPER 47
Tc-98 MAPEP 46 MAPEP 48
Thilso s Not commercially avail:. - Spike Study.” . . MAPEP 49 .
Ulso MRAD-39 ERA RAD-135- - - MRAD-39
Ulso MRAD-38 ERA RAD-133 MRAD-38
Ulso MRAD-37 ERA RAD-131 MRAD-37 {U-238)
U Iso MRAD-36 ERA RAD-129
KEY:
“NO XCHK In House Currently Failure Reproducibility Option

Downloaded or Printed copies are UNCONTROLLED copies



C.17

BROWN ENGINEERING

% .. TELEDYNE

NCR No.:

Responsible Manager:

NONCONFORMANCE REPORT (NCR) FORM

23-17

Sharon Northeuitt

PAR.?..!I -

TO BE COMPLETED BY ORIGINATOR OF NCR

Initiated due fo: [J Customer Complaint

X AuditiMgmt Rept B XCHK Failure ] Staff Observation

Process Area: Countroam Procedure TBE- 3004

leenUPrOject Affected NIA

{ Requirement Reference DODIDOE QSM 5 4

Affected Data: L# N/A

| NCR Description: Computer hardware/software information not referenced in procedure

Client Notification Needed: [1 YES

NO Associated CAR or CC# (44

Prepared By: Sharon Northeutt

Date: 09f26/23

PART 2.

TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: New requirement for DoD/DOE accreditation

Corrective Action Plan: Add hardware/software information to TBE-2004

Planned Completion Date(s) for Actions(s): 10/26/23

Date: /‘_

D;te: /D f"() *’2

PART 3.

TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action:
[ Accepted [ Rejected [ Follow-up Needed (describe) [1 Completed

_‘. .~}

Prepared By: Date: /o, ;f LAY
PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER

Client Follow-Up Natification: [} YES ['NO Date:

Description:

Prepared By: o Date: ;" ; f}

Nonconformance Report (NCR) Form

KQA-9 Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies




CARNO.: 23:21

SECTION 1 (To be completed by initiator} _—
Initiatar Name: Sharon Northeutt Date: 09126/23

iﬁenﬂﬁeci Thraugh ﬂ §3a y Qparatmns 1:3 Managemant Review @ Audit E} Cilsnt Feedback i:l Other
(nheck onej . )

Corrective action is requasted to address the fcn!mwmg sondition:
LSC computer hardware/software information not referenced n TBE-3004

Date: 4

Manager Acknowledgement:

.. ) AL
SECTIGN 2(To be comglafed by Quaiéy Assurance Manager) _
Assigned to: Keith Jeter Priority: B High . Medium [T Low | Dater

Requested date for root cause investigation: 10/26/23

NCR# Ty — D)

Comments: /i) D>

Reievam backgmund informahon cnﬂacteé? mgs

Summary of Proposed Actlon(s):  / __;{,};J;w s

Documients Requiring Update:

Solution appraval sigrature(s):

SECTION 4 {To ba compf@fad by Quaf;fy Assurance Manager)

Documents Updated? ‘ Yes , | Has the solution been effective? Eﬁ Yes m No

Gicsmg Camments (!f the corrective action has nof been effective, reference the new corrective action form o readdress
tire pmb[em area.}

KQA 40 Rev 0 12/29/21

Downloaded or Printed copies are UNCONTROLLED copies



NONCONFORMANCE REPORT

ASSESSMENT INFORMATION
Number Type | Date(s)
A2023-01264 Virtual offsite surveillance September 14 - 15, 2023
Standard(s): JSO/IEC 17025:2017/DoD-ELAP/DOECAP-AP OSM 5.4
Team: (Lead) Maurice Downer (LA, TA, TE)

CONFORMITY ASSESSMENT BODY (CAB)

Name

Teledyne Brown Engineering

Location(s)

2508 Quality Lane Knoxville, TN 37931

scope of accreditation.

Objective Evidenoe— The loboratory has not mainiained and analyzed
ar least rwo PT samples per ealendar yenr for such analyre-motix-
method combingiion on their scope of acerediiation. For the following
analytes end niethods

i

BiChrodM Te-01 {TBE SOP TBE-2021) (LSC} {Rents) ~
Techpeium=99 (To-29) (3020) missing (Ab 2

EPA 9000 & EPA 9310 (TBE SOP THE-2008) by (GPC}
[ {l,'zba Beta) Gross dlpha (2830) and Gross Beta (2840
miissing (Solid).

EPA 908.0 & HASL U-62 (TBE S0P TBE-2001} by Alphn
Speciroscopy Uranium {Isatopic) (3055} missing (Solid),
Harvey {TBE SOP TBE-2003) by (LSC} (Bete) Carbon-14
{C-14) (2790) and Tritium (3030} missing (Solid}.

HASL Ame01 (TBE SOP TBE-2001) by Alpha Spectroscopy
Americium {fsotopic} missing (Air), and Cortum {{sotopic)

Jrissing (Alr, Agueons, Solid)

HASL Pu-2 (TBE S0P TBE-2001) by Alphn szcirascapv

Neptuntum (Isotopls) missing (Air, Aqueons, Soiid),

Phuonium {Isotopic) (2940) inissing (Solid).

HASL Pu-02 (TBE SOP TBE-2001) by (L5C) (Betaj
Plwroninmi-241 (Pu-241) {2036) missing (Air, Agneons, Selid).
LANL ER=200 (TBE SOP TBE-2001) by Atpha Speciroscopy
Thoriwm {Isoropick (3042) missing {Afr, Agqueos, Sviid).
ORISE APZ {TBE SOF TBE-2018) by (LSC) (Beta) Tritinm
{3030) missing [dqueotis),

ORISE APY (TBE SOP TBE-2010) by (LSC) (Beta) Carbon-
14 (C-14} {2790} missing {Aqueons),

TBE SOP TRE-2002 by {13C) (Beta} Carbon-14 (C-14)
{(2790) missing (Air; Agueons, Solld),

TBE S0P TEE-2008 by Gamma Spectroscopy Iran-55 (2835}
missing (Solid). )

TBE SOP TRE-2012 by Gamma Spectroscopy Joding-1 29
{2874} missing (AT, Agneons, Solid).

TBE S0P TRE-Z013 by Gumma Spectroscopy Nickel-59
(1108) missing {Abr, Agueous, Solid),

TGTALS .
Repeat Major ~ Minor Observation(s)
] 0 2 a
NUMBER &
_TYPE FINDING & OBIECTIVE EVIDENCE REQUIREMENT
{(Mdjor, Miner or
{Ohbservation)
NCR I -Biinor Finding ~ The laboratory kas not awalyxed at least two FT samples per | DoD/DOE (S 5.4 VIMI 2.2.1: To maintain Dol
) Repeutr® caleridar year for each analite-matrixv-method combination on their ELAF acereditarion, the laboratory shall successfidiy

anglyze af least nwo PT samples per calendar year for
each analyie-matri-nethod combination on their
scope ¢f acereditation,

Finding - The laboratory SOP for Liguid Scintillation Counters doss nul
include or reference the compuler hardware and software in use for each
FTA

Objective Evidence = The Iab eratory SOP for Lignid Scintillation
Cournters 3004 Rev 7 L3C Colibration dogs not includs or referense the
computer hardware and software in use for each unit.

DoD/DOE (QSM 5.4 VIMZ 4285 f) xxv; Each
meihiod shail include or refersrce the following topics
where applivable: computer hardware and seftware.

FORM #
L¥08

issued: 10/99
Rev. 05/20

Rev. 1.7
Pagpe1af2
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C.17

__Page 11 0f12

1.2

11.3

11.4

NOTE

11.5

11.6

12.0

12.1

Procedure Issus Dale: 11176005 Revision Date: — 10/01/2021
Responsible mdi'\ﬁ_c}uaiz Laboratory Production Manager Review Date; 10/01/2024
Subject: ‘Calibration and Controf of Liquid Scintillation Counters

freqilency, the check sources shall be counted before and after the long sample batches. The
ist_and:ar&sfor this are purchased as prepared sources. The_stanqards f{xrvthi_s check are retalned

“In their own cassette.

Standards will be automatically counted untif a minimum of 20,000 counts or a minimum of 30

seconds is reached. This is aulomatically programmed info the instrument and cannot be altered.
The background will be counted for the time predetermined by the factory program. It should be
noted that this background is not used for data calculation, Background counts egual to the

-sample counts are made with each work order and are used for the purpose of data calculation.

Tritium and Carbon-14 backgrounds and efficiencies are automatically plotted on a control chart
and compared historically to the mean of the prior 90 measurements (moving average). Control
chart evaluation is described in Procedure TBE-4011, “Quality Galculations and Charting
{Aocuracy, Precision, Recovery, Efficiency, Control Charls and Data Quality Objectives”,

If an individual result is greater than three deviations (~99.7%) from the mean, a warning flag is
'privnied, out for operator action and the background or efficiency shall be checked again. If the
result is still outside the 3-sigma limit, the detector shall be placed out of service and the
Laboratory Operation Manager, or designee, contacted to resolve the issue,

Over time, the Tritium efficiency will slowly decline for any beta liquid scintiliation instrument. This
is normal and is due fo the low energy of the Tritium beta and acoumulation of dust on the internal
optics. Given the use of LCS spikes, this is a self-correcting situation and will not affect the
sample results.

While a detecior is designated as out of control, it is labelied not te be used. The Laboratory

‘Operations Manager or designee will evaluate the detector and the electronic system to

determine the cause of the problem,

Corractive action must be documeanted in the maintenance log kept in the laboratory. If a sample

{or samples) had been counted during a time period for which the detector was judged out of

control, the sample {or samples) are counted a second time on a datector which Is within control

limits.
REFERENCES:

Tri-Carb Liquid Scintillation Operation Manual: Perkin Elmer, or as appropriate. TBE Perldin
Elmer 3180 detectors use the following QuantaSmart software: LS6 & LS9 ~v 4.00, LS8 —v 3.00

Downloaded or Printed copies are UNCONTROLLED copies



C. 20

"m TELEDYNE
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-20
Responsible Manager: Sharon Northeutt
PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR

Initiated due to; [ Customer Complaint [ Audit/Mgmt Rept XCHK Failure [ Staff Observation

Process Area: Environmental Prep Client/Project Affected: N/A

Requirement Reference: TBE-4008 Affected Data: L#102753

NCR Description: Falled cross-check for WO Gr-A

Client Notification Needed: [ ] YES NO Associated CAR or CC #:
Prepared By: Sharon Northcutt Date: 11/30/23
PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: f’)xe, op—ted e W& ,;{,LL,F W acte residt rnsfead f/’g o —
Sqruple. ettt

Corrective Action Plan: zU /, 4, —

Planned Completion Date(s) for Actions(s): ,4// A

Prepared By: sg(f/jﬁ,@mﬂ \Ejff\ﬁdé}&%/&%ﬁz' Date: 4, / 3@{,/‘; &
1y
Approved By: /<D y, ?i[ W Date: // /3«"7/23
Vi ,
PART 3. TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action:

T
I;ﬂ\,Accepted [0 Rejected [ Follow-up Needed (describe) [J Completed

Prepared By: ,\4/] e F;( /( \l};{)f/}ﬂ// a Date: /,/{3‘0 A J B
/ ;T T
PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER
Client Follow-Up Notification: [ YES " NO Date:
Description:
7 4 ;
Prepared By: %@ﬁaxz‘,{h Y ] /z,-éf*’()f’zzfé%f— Date: ) /20 /2 3
Nonconformance Report (NCR) Form KQA-S Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies



C.20

Supplemental Sheet

NCR No: 23-20

Description of Nonconformance:

The 4Q23 RAD water result for gross alpha was not acceptable. TBE's reported result was
53.2 pCill. (75% ratio); the known was 70.6 pCi/L. with an acceptance range of 54.0 — 87.2 pCi/L.

Root Cause Investigation:

QC for workgroup WG43363 was reviewed and no anomalies were found. The reported
result was actually the WG DUP. The original sample result was 63.3 pCi/L, which was well within
the acceptable range and a 90% ratio. Because the L.CS result was slightly higher at 123%, we felt
that the lower Gr-A result would be more in line with expected resuits.

Corrective Action to Prevent Recurrence:

No effective corrective action can be done at this time, as both the original result and the
WG DUP were within TBE's acceptable range (70%-130%). This is the first Gr-A result lower than
85% since 2020 — prior to this sample, results have ranged from 85% - 129%. Will take corrective
action if this issue persists going forward.

a! ; ; "—
W 130/27
Department Mandder or Designee Date
N / 7 k
%‘42574.7{./:_/11 A N ryaessl ETAES
Quality Assurance Manager or Designee Date

It rsiere s e

Downloaded or Printed copies are UNCONTROLLED copies



sa1doo @I TT0YLNOINN @4e saidod pejulid 1o papeojumoq

Counter ID: 34

Sample ID  Alpha Cis  Beta Cis

Analyst:

BKG [ 61
WG43363-3 106 421
11027533 122 440

VAT
Retiewad " T Dawf

Min. Ctd Date/Time Net ot Spl Vo! Spl Umts Act A-e_[f B—eﬁ" AAcr A»Err B-dct  B-Err AMZDA B-MDA Act Umts MDA-F* Flags

50,00 11/02/2023 17:44 Jlik i R R R T e

50.00 11/02/2023 20:15 00890 1.90E+02 ml pr 0.089 532 -H)l L 135+01 6.07E-H'JO L

50.00 11/02/2023 21:05 0.0963 1.90E+02 ml pCi  0.087 6.33EH1 1.24E+01 6.23E+00 L
Data Filename: 3awg43363.xls : MDAF*: 2.71 = 2.71/Sample Count Time + Normal MDA Calcs

Error calealations are 2-Sigma. If tpu flagged, error is TPU

Act = ({sam counts / sam ct time) ~ (bkgets / bkgtim)) / eff / putvel / splvolf * actvolf / actf / samaliq

Err =2 * Sqr(sam counts / sam et time ~ 2 + bkgcts / bkgtim ~ 2) / eff/ putvol / splvolf * actvolf / actf / samaliq

TPU =2 * Sqr((sam counts / sam ct time ~ 2 + bkgets / blegtima » 2) + (net sample count rate ~ 2 * TPU factor)) / eft / putvol / splvoif * actvolf/ actf/ samaliq
MDA =mdaf * Sqr(bkgcts / bkgtim / sam ct time) / eff/ putvol / splvolf * actvoif/ actf/ samaliq

putvol: spl wt, splvolf: vol conv fac, actvolf: act vol conv fac, actf: act conv fac, samaliq: Spt Alig

Calcnlated using AlphaBeta XI.S Workbook, v073013

00




C.21

"\‘. TELEDYNE
BROWN ENGINEERING

NONCONFORMANCE REPORT (NCR) FORM

NCR No.: 23-21
Responsible Manager: Sharon Northcutt
PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR
Initiated due to: [] Customer Complaint [ Audit/Mgmt Rept XCHK Failure [] Staff Observation
Process Area: Environmental Prep Client/Project Affected: N/A
Requirement Reference: TBE-4006 Affected Data: L#102753
NCR Description: Failed cross-check for WO 1131 .
Client Notification Needed: [] YES NO Associated CAR or CC# CAR 23;22/}? 7l
Prepared By: Sharon Northcutt Date: 11/30/23
PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: Technician did not follow ERA-provided instructions to prep shortly after receipt (see
supplemental sheet)

Corrective Action Plan: QA Mgr and Lab Supervisor to follow up with scheduling of sample analyses going
forward. ‘

Planned Completion Date(s) for Actions(s): 03/01/24

Prepared By: /\{f//g%:/”\/i— %{A@yﬂ{ﬂ&% Date: 1/ / 30 /;3‘ =

Approved By: /<Q p ﬁ\ W Date: Vi ’I@) yapt
: J

PART 3. TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action:

Q/Q:Accepted {0 Rejected [ Foliow-up Needed (describe) L[] Completed

Prepared By: %/} Y 0 ‘C:/ A ,@’f\fﬁ Pl Date: /5 » Z%l 5
PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER
Client Follow-Up Notification: [] YES tE]f-NO Date:
Description:
Prepared By: V% 15, !\iﬁ /L@E//Z Lt Date: (/Z @/4\ 2
7 e
Nonconformance Report (NCR) Form ~ KQA-9 Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies
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C.21

Supplemental Sheet

NCR No: 23-21

Description of Nonconformance:

The 4Q23 RAD water result for 1-131 was not acceptable. TBE’s reported result was 23.5
pCi/L (79% ratio); the known was 29.7 pCi/L with an acceptance range of 25.8 — 33.6 pCi/L.

Root Cause Investigation:

QC for workgroup WG43241 was reviewed and no anomalies were found. The LCS/LCSD
results were 109% and 86.1% respectively. The sample was received on Tuesday, 10/10/23, with
a reference date of Friday, 10/06/23. The sample was not prepped until 10/19/23 and then
counted on 10/20/23. The directions for this analysis state “Due to the short half life (8.04 d) of
lodine-131, this standard should be analyzed shortly after receipt’. Because the sample was not
analyzed until 2 weeks after the reference date, the 1-131 decayed slightly, causing the result to be
lower than expected.

Corrective Action to Prevent Recurrence:

The QA Manager and Lab Supervisor will follow up with the lab technician going forward to
ensure that the sample is prepped and counted within the same week it is received. Since 2020,
there has only been one other low failure (81% ratio) and was due to the same issue.

/ [35}/ %3

Department Mapager or Designee " Date
~ NS NNAL 155 f ‘t/“ '1
S FENthpasts-- H2da
Q/uéiity Assurance Manager or Designee Date

Downloaded or Printed copies are UNCONTROLLED copies



C. 21

gﬂ?%ﬁ%@ﬂ;ﬁmmgmm Corrective Action Request & Report

CARNO.: 23-25

SECTION 1 (To be completed by initiator)

Initiator Name: Sharon Northcutt Date: 11/30/23

ldentified Through: Daily Operations ] Management Review ] Audit [ client Feedback ] Other
(check one)

Corrective action is requested to address the following condition:
Cross-check failure due {o 1-131 analysis not being completed in a timely manner.

Manager Acknowledgement: Sharon Northcutt Date: 11/30/233

SECTION 2 (To be completed by Quality Assurance Manager)

Assigned to: Sharon Northeutt Priority: [ High DX Medium [l tow | Date: 4 /39/,,2 >

Requested date for root cause investigation: 14/29/23~ H'/ Ao /[} b

NCR # 23-21 (if applicable)

Comments: Sample date 10/06, received 10/10, counted 10/20. 1-131 half life is 8.04 days.

SECTION 3 (To be completed by Assignee - atfach additional information as necessary)

Relevant background information collected? Yes | Existing processes investigated and understood? Yes

Summary of Proposed Action{s):

This is a repeat of NCR 20-17. Previous CA was for the QA Mgr to follow up with lab technician to ensure the analysis was
started ASAP. The QA Mgr failed to foliow thru this time.

Documents Requiring Update: N/A

Solution approval signature(s): \«9//:7, DN ‘\7:/) /Lé}lff’/?iz,{ff—

SECTION 4 (To be completed by Quélity Assurance Manager)

Documents Updated? []Yes N/A Has the solution been effective? [ Yes [ No | D3te Closed:

Closing Comments: (/f the corrective action has not been effective, reference the new corrective action form fo readdress
the problem area.)

KQA 40 Rev 0 12/29/21

Downloaded or Printed copies are UNCONTROLLED copies




C.22

ﬁtﬁ“ TELEDYNE
: BRDWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-22
'Responsible Manager: __Casey Dearcop
PARTA. 400700 2010 BE COMPLETED BY ORiGiNATOR OF NCR

Initiated due to: B3 Customer Complaint [ AudittMgmt Rept [ XCHK Failure D Staff Observation

Process Area; Count room C!ient!Pro;ect Affected ¥E0E0BK

Requirement Reference; TBE- 2001 Affected Data: L# 102514-32

NCR Descnpt&on !ncorrect isotopic uranium results reported

Client Nofification Needed. YES} 1 no v Assoc«ated CAR or CC # 0L 23 }4— (;4»’ 23~
Prepared By: Casey Dearcop Date: 12/01/23
PART 2. TOBE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: The laboratory technician accidently labeled the same detector with two different samples,
which caused spectral file ND-AMS_ARCHIVE_S:5_102623U$L.102514-32_UU.CNF fo be overwritten. The
original sample was never counted.

Corrective Action Plan: The laboratory technician will be counseled to be more: careful in transcnptlon

Planned Completion Date(s) for Acﬁbné(s): 12/05/23

Prepared By: Casey Dearccp ‘ o N Date: 12/05/23
Approved By: /G 71 QJJ | Date: /2 /5/23
PART 3. j e  TOBE COMPLETED. BY"QUALiTY.,ASSURANGE.MANAGER, T

Review and Verification of Corrective Action:

E( Accepted [ Rejected [ Follow-up Needed (describe) [ Completed

e A ‘4’/51/ EX mf Uié«‘ ot i) /al/sﬁf /51 S 1
PARTA, l T0 BE COMPLETED BY RESPONS[BLE MANAGER
Client Follow-Up Notification: B'ves O NO Date: _
| B ) ]
Description: f{tﬁf L sed &aﬂg:ﬂ‘ﬁ ‘ f&/ s
Prepared By: Wﬁ\ / \f "3@\&‘«%&) Date: j&/{)'}i A3

Noncenformance Reporl (NCR) Form KQA-9 Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies



C.22

_SECTION 1 (To be completed by initiator) _ :
Initiator Name: Casey Dearcop ' ] Date: 12101123

identifxed Through: D Dasly Operatsons D Management Ra\new D Audak Clrenf Feedback D Other .
._(check oney’ )

Correctsvs action Is requested to address the foﬂowmg condmon
Ciient’s orxgmal sample results did notmatch expected result (spikei but R'f was acceptabie

Manager Acknowledgement KQ ﬁg}é}&'\ ' | Dte: }Zf i{

SE’CTION 2{To. be complated by Quati jz Assuranée Managef)

Asszgned to! Casey Dearcop Pnorty @ Hngh [] Medium. D Low Date 12105123

Requested date for root cauae |nvest|gat¢on 12;‘05/23 B

NCR# __ 2322 _._ (if applicable)

Comments: Sample was reanalyzed with result more in iine with expectations. Original sample was recounted
‘with result simifar to reanalysis.: Jt appears that the countroom technician accidently Tabeled the same detactor
with twio dsfferent samptes causing the spesctral fnle to be overwritten. “The original sam ple was never counted.

SECT!ON 3 {Tobe compfeted by Ass:gnea atz‘ach add:taonal mfonnatzon as necessa:y}

Relevant backgreund mformatton coﬂected? E Yes Exsstmg processes mvesi‘ gated and undersiood" D Yes

Summary of Proposed Actwn(s} The countmom technician was advised of the transcriptmn armr and is aware of
| the importance of asslgnmg correct detectors. This is the first trme this error has occurred w:th this technician.

Documents iRequi‘ring Update: N/A

i Soiuﬁoﬁ‘-approval signréture(s}‘ /'\4\52{/ }4@ 7. {}4 \C;(_ /"Lé/g /f*}z g{,é@“

SE CTION 4 (To be completed by Quality Assurance ManageL

Documents Updated? L1 Yes Has the soiutlon been effective? [ ves I'_‘I No- | Pate Closad:..

, Clnslng (:ommems {If the corrective action has nof been eﬁectave reference the new comective action form to feaddmss
the pmblem ared. )

KQA 40 Rev 0' 12/29121

Downloaded or Printed copies are UNCONTROLLED copies
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A%, TELEDYNE
ﬁ BROWN ENGINEERING

NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-23 |

Respon,'sible"Manager: Karli Arterbumn-

PART1. ~ TOBECOMPLETED BY ORIGINATOR OF NCR

Initiated due to: B Customer Complaint [ Au.dxt/Mgmt Rept [ XCHKFailure LI Staff Obsewatlon

Process Area: Laboratory : Cﬁ'entfPrOjeqt Affected: RARMIARE

Requirement RefereaCe‘: | Affected Data: L#: L103281

NCR Description: The H-3 Direct resuits to not align with the split sample resuits

Client Notification Needed: YES D NO Associated CAR or cc # CC 23-15
Preparéd By: Karli Arterburn i Date: 12/05/23
PART 25 o TOBE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: The samples were dijuted mcorrectty during preparation.

Corrective Action Plan: Reanalyze the samples com‘bfefeﬁy to ensure dilution is done as instructed and the.
results align with split sample results.

Planned Completion Date(s) for Actions(s): 12/5/23 -

Prepared By: Karli Arterburm . v o | Date: 12105/23
Approved By m %h/. N Date: 1 /S /ZE
F‘.ART B :i L TO BE COMPLETED BY QUA{.{TY ASSURANCE MANAGER

Re\;}ew and Verification of Correc;hve Action:
: E/Accepted 1 Rejected [0 Follow-up Needed (describe) {1 Completed

Prepared By \/7 f'} f\f} \J [{ ,{ ,; fzsz’f L v DaAte: [)x b”A\:
PART _4. ey TO BE COMPLETED BY RESPONS!BLE MANAGER
Client Follow-Up Notification: YES [0 NO Date:12/7/23

Description: Sent revised report and NCR/CC info

Prepared By: Karll Arterburn Date; 12/7/23

Nonconformance Report (NCR) Form KQA-9 Rev 6 12/229/21

Downloaded or Printed copies are UNCONTROLLED copies



C.23

‘%za

SECT!ON f (To be completed by mfttator}

Initiator Name: Karh Arterbum , . N ' ‘Date*'12't5f23

ldentaf‘ed Through: l:] Dady Operatsons D Management Review E.] Audlt - Client Feedback B Other .
(check one)

Gorrective action is requested to- address the following condition: Client’s sampte results did not match the spllt
sample resu[fs The dilution of the samples were done mcorrectly dunng the sample preparatmn process..

Manager Acknowledgement. | Date:

_SECTION 2 (To be complered by. Qualfly Assurance Manager}

| Assigned to: Karli Arterburn _ - Pr:oﬂt\y H;gh D Medium E] Low [)at_e;'iZ!SlzZi-

Requested date for root cause mvest:gation. 12[5!23

NCR# __ 23-23 (if apphcab!e)

CQmmenis‘

‘ SECT!ON 3 ( To be- compieted by: Ass:gnee aftach add:t/onal mformabon as. necessa/y)

: Relevant background mformatzan collected?. Eﬂ Yes . Exlstmg processes mveshgated and understoad‘? I;ZJ Yés

Summary of Propcsed Action{s): Add the dniution descriphon into the fechnical comments in the accotnt set up.
This techmca! comment will show up on the laboratory technicians work lists for all samptes within this accnunt

Documents Requiring Update: Account setup technical comments section.

Solufian approQal signature(s): K Mb l\ /JW |

SECTION 4 (To be ‘conipleted by QaalrtyAssurance Manager)

Documents Updated? O Yes Has the solution been effective? [ Yes U No- Date Closed:

Ciosmg Cnmments (ifthe con*ecbve action has aot been effective, reference the new cogrective action forn: to readdress
the problem area )

© KQA 40 Rev O 12/29/21

Downloaded or Printed copies are UNCONTROLLED copies
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r irtium snaiysss Ana!yze all ritlume 58 recawed ‘wih no additional
7 reparatmn =SPL samplﬁs w xll need to be dited, 8.1mi sample + 0.9
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ﬁ\ TELEDYNE
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.; 2324

Respon_siblé Manager. Sharon Northcutt

TOBE COMPLETED BY OR!GINATOR OF NCR

Initiated due to: E3 Customer Complaint [ Audi/Mgmt Rept B XCHK Failure [ Staff Observation

Process Area:  Environmental Lab Ciienf/iject Affected: TBE XCHKS

Requitement Reference: TBE-4006 Affected Data: L#102345

NCR Description: Failed XCHK for $r-80 (milk matrix)

Client Notification Needed: [ YES NO | Associated CAR or CC# CAR 23-9¢
Prepared By: Sharon Northcutt Date: 12/08/23

PART 2. TO BE COMPLETED BY ROOT CAUSE :NVEST;GATO'

Root Cause: NMows  (puld bhe. doderimmpd . Ste- Siglplemerhid Sheet

Corrective Action Plan: A bye wtAds frine. .

Planned Completion Date(s) for Actions(s): ;\J/ 4

Prepared By: %ﬂ/wf‘yﬂ ?7{/3\@%&%&% Date: /3 ,‘y./,\

Appfoved By‘ o ‘ Dgle: / 2—/ /(f( / 33

PART3.  TOBE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action:

Accepted [ Rejected [ Follow-up Needed (describe) [ Completed

Prepared By: >41L/ > TIs% %/Lév, ﬂ' ol Date: A /}/Xz/‘?,_ Y

Client Follow-Up Notification: [ YES ['NO (a4 ﬂz;m‘:) Date:

Description:

Prepared By; % ,1{,?,,,4/ s 27\’// /{ éf‘«zﬁj‘?f' Y Date: /@é 4«/2 3
Nonconformarice Report (NCR) Form | KQA-8 Rev 6 12/229/21
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Supplemental Sheet

NCR No: 23-24

Description of Nonconformance:

Unacceptable cross-check result for Sr-80 in milk. TBE reported 7.28 pCi/L and the
known value was 12.8 pCi/l. (57% ratio of reported to known). This is the first failure (low) for
Sr-90 in milk. The last failure was in 2016 (reported slightly high).

Root Cause:

~ Athorough review of all QC for this sample showed nothing unusual. The sample was
used as the workgroup duplicate, The carrier yields for both samples was 107% and 75%
respectively, The WG LCS recovery was at 106%.

The ERA drinking water Sr-90 cross-check that was analyzed around the same time was
acceptable {108% ratio of reported to known). It was also run as the workgroup duplicate, with
carrier yields of 100 and 87% respectively.. The WG LCS recovery was at 105%.

There appears to be no root cause for the low failure for this sample.

Corrective Action to Prevent Recurrence:

No effective corrective action to prevent recurrence can be done at this time. We
believe that this result is an anomaly compared to TBE's historical performance. If the failure is
repeated, an additional root cause investigation will be performed.

Ko TE Q= l2/)¢] 23

Department M4pager or Designee Date
Ahtye, A N oottt [ ez
Qua ){§' Assurance Manager or Designee Date
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e
BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCRNo:  __23-25
Responsible Manager: Karli Arterburn
PARTAL L TOBE COMPLETED BY ORIGINATOR OF NCR

Initiated due to: ' X Customer Complaint B Aud:t/Mgmt Rept & XCHK Failure Cl Staff Observation

Process Area: C!xentfPro;ect Affected SOSOSOHNRONER

Requirement Reference: Affected Data: L#: L103073

NCR Description: Ce-141, Cr-51, and €5-137 crosscheck gamma result in disagreement with known results.

Client Notification Needed: I YEs [1 NO | Associated CAR or CC #: CC 23-16
Prepared By: Karli Arterburn Date: 12/28/23
PART2. TOBECOMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: Sampie was prepped in a deometry that was not the best match for the sample type.

Corrective Action Pian: Reprepare the sample in a more appropriate geomelry and recount. Added to the
project notes how fo prep this sample going forward and trained the new technician.

Planned Completion Date(s) for Actions(s): 12/13/23

Prepared By: Karli Arterburn | Date:1212/23
[owroveamy: Ky A Wlor~ et ) [ [24
PART3. ~ TOBE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action:
B Accepted [ Rejected [ Follow-up Needed (describe) [ Completed

Prepared By: Mf;,@m AN E AL Date: 1 fo/a 4
PART4,  TOBECOMPLETED BY RESPONSIBLE MANAGER
Client Faﬂow&jpuoziﬁcaﬁon: YEs [INO Date:12/15/23
Description: S{ant revised report with reanalysis (repreparation) results,
Prepared By: Karli Arterburn Date:12/28/23
Nonconformance Repori {(NCR) Form KQA-9 Rev 6 12/229/21
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Iﬂ? TELEDYNE

i INTERNAL AUDIT REPORT
Audit Plan
Auditor;
Audit Date: Audit No.;
?aﬁﬁif)“”ffﬁ?é@ Chetyl Larson 13-16 November 2023 2023-026

Auditee(s): Sharon Northcutt . o .
Methods: Review of objective evidence, documentation, and

Scope: through interview of personnel
TBE Knoxville Lab Operations

Criteria: ) Tools: 1SO 17025 Standard (or other standard as noted in Scope
TBE Knoxville Quality Manual and & Criteria), Quality Manual, Procedures, Internal Audit Checklists,
Procedures associated forms, and other {ools as needed
ISO 17025 )
Date Time - Area/ Department / Process / Function Key Contact
13-14 Nov  All day |ab functions

Sharon Northcutt, Karli
Arterburn, Kenny Cooper,
Sarah Griffiths, Kimberly
Thurman, Jim Wright

Process Effectiveness Assessment Report (PEAR)

Process Name: TBE Knoxville Quality Systems and Operations

Process details, including associated process interfaces:

Personnel training, Contracts management, method verification, handling of tests, results reporting,
nonconfermances, audit reports, corrective actions.

Applicable AS9100 clause(s): This annual internal audit is conducted for the purpose of assessing TBE Knoxville
Lab’s quality system as documented in the Quality Assurance Manual for Teledyne Brown Engineering
Environmental Services, Document K-QAM-1, Rev 36, effective July 14, 2023, and associated implementing
Procedures. A specific checklist was developed and used for this audit. The completed checklist is attached to
this form.

Organization's method for determining process effectiveness:

- Audit results

- NCRs generated

- Other external audits

- Customer Complaints

- Internal process documentation

F-926, Rev. C, 9/8/21 Page 1of 8
Teledyne Confidential; Commercially Sensitive Business Data
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255, TELEDYNE
§~ BROWN ENGINEERING

Evaryeiryoukak ? l NTE RNA L AU D IT RE PO RT

Auditor observations and comments supporting process effectiveness determination:

The quality program and lab operations of TBE Lab Knoxville were well documented, organized and implemented. All
required information was readily available, and all involved in the audit were very helpful and knowledgeable.

Statement of Effectiveness Level:
The process is; . v
[C] 1. Not implemented; planned resuits are not achieved.
2. Implemented; planned results are not achieved, and appropriate actions not taken.

[3 3. implemented; planned results are not achieved, but appropriate actions being taken.

4. !mplemented; planned results are achieved.

Auditor Name(s): Charles Hurst (lead), Cheryl Auditee Representative Acknowledgement Name:
Larson (auditor) Sharon Northcutt

Audit Summary

The results of this audit are documented in the attached checklist. .

There were zero (0] findings noted during the course of this audit with two (2) Opportunities for Improverment {OFis) -
recommended

Based on the results of this audit, TBE Knoxville Lab QA program and operatiohs are determined to be effectively
implemented.

Previous Year’s Finding

REF . | Requirements '| Observation, Comments, Objective Evidence | ACC-| REJ
' No findings in 2022. ‘
F-926, Rev. C, 9/8/21 Page 2 of 8
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e TELEDYNE
BROWN ENGINEERING

Evaryemnereysuinok

INTERNAL AUDIT REPORT

Current Year Audit Findings and Opportunities for Improvement (OFl’s)

REF | Reguirements Observation, Comments, Objective Evidence ACC | REJ
K- 8.8.4 An analytical procedure surveillance is OFI #1: While surveillances are being conducted, there have only
GAM-1 | scheduled to observe analysts as they perform | been 2 completed for CY23. CY22 showed similar numbers. While
Rev 36 a method to verify that it is being done as there Is no specific number of surveillonces required by internal
written and to note any changes that may procedures or external requirements, it Is recommended that more
need emphasls be placed in this area to achieve more surveillances
to be made to the written procedure, The throughout the year. This will require ather personnel becoming X
results of the QC workgroup are included to Involved in that process but doing so wilf enable better
show that the resutts are within control fimits. monitoring/ossessment of how processes ore being conducted while
All audit results are evaluated by the also providing @ cross training benefit if additional personnel are
Operations Manager and any necessary involved in conducting the surveillances.
changes are made where needed.
OF1 #2¢ Additional review of the hardcopy AVL, compared to
the efectronic supplier datobase, indicated 1SO certification
6 E T vendorsans ouilbied by e OA infarzfzation was not dacus:nentt'ezf on supplier.s and neltvaif
Manager, based upon ISO/IEC accreditation, locations were accurately identified as Knoxville specific.
on-site or desktop audit and are maintained on | 110S€ issues were brought to the attention of TBE Supplier
K- the Approved Supplier List (ASL). The fist is Quality Assurance to review and work with TBE Knoxville to
QAM1 reviewed periodicaily, and vendors are confirm agreement between the electronic database of record X
Rev 36 requalified annually. Consideration Is givento | and the hordcopy listing maintained by TBE Knoxville. During
vendors who agree to applicable TBE quality the course of this sudit, the TBE Knox Quality Manager ond
codes, provide updated quality and/or TBE HSV Supplier QA have effectively eleaned up both the
accreqltanon mformat'f,m' aRl pat Kty electronic AVL records in Costpoint ond the hardcopy AL
experience. (TBE-1015 “Procurement 3 . " p ; A
Controls”) mainteined in Knoxville. 1t is very important thet this level
of caordination and communication remain in place between
TBE Knoxville Lab and TBE HSY Supplier QA.
F-926, Rev. C, 9/8/21 Page 3 of 8
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\\; TELEDYNE

By INTERNAL AUDIT REPORT

Checkiist
REF ‘| Requirements Observation, Comments, Objective Evidence ACC: | REJ
8.6.3.4 Lab quality performance is reviewed ) e L
and suramarized in a quarterly QA Report. Quarterly QA Reports are being conducted as reguired..
e Audits and nonconformance/corrective actions | Review of the mast recent report, 3t Quarter 2023, included
aama | 2@ also included in the report, This report is extensive reporting and analysis. Contractual Review for this X
Rev3g | distributed to TBE management and is also report was signed out by the Quality Assurance Manager on
available for clients. Asummary of thisreport | 10/4/23. The Technical Review portion was completed by the
;;i;zt:;ded with the Annual Management Laboratory Operations Manager on 10/9/23
8.7.1 Corrective action is taken as the result of
a departure from specifications imposed by
client Corrective Actions appear to be managed and documented
contract, regulatory requirement or TBE stated | well. CAs were observed to have been generated based on
policy or procedure. It is a measure taken to external audit findings as well as internal conditions that
discover the source of a devistion and to avold | coyld potentially affect overali quality. The following CAs
K- similar issuas going fontvarq (_Zorrective were reviewed:
QAM-1 | action is taken promptly and to a degree ' X
Rev36 } appropriate to the magnitudeé and risk of the * 2301
issue. s . 2302
Conditions adverse to quality are documented « 2219
and tracked with proposed and actual ° 22-30
completion dates. (TBE-1018 «  22-18
“Carrective/Preventative Action and
Nonconformity Control”)
N . OF1 #1: While surveillonces are being conducted, there have
8.8,4 An analytical procedure sucveiliance is ) B
schedule to obsesve snalystsas they parfoe only been 2 comp(eted. for CYZS.. CY22 showed s:mdf:vr
a method to verify that it is being done as numbers. While there is no specific number of surveillances
written and to note any changes that may required by internal procedures or external requirements, itis
K- need recommended that more emphasis be placed in this area to
QAM-1 | to be made to the written procedure, The achieve more surveillances throughout the vear, This will X
Rev36 | resultsof the QC workgroup are included to require other personnel becoming invalved in that process but
show that the resuits are within control imits. 1 going so will enable better monitaring/assessment of how
A0l el stz e b ated G the processes are being conducted while also providing a cross
Operations Manager and any necessary ot p 40 . 5
ShAEES e minde whsreRsted, training benefit if additionol personnel are involved in
conducting the surveiilances.
6.5.1 in order to produce accurate dats, TBE )
has established and maintains an unbroken
chain of calibration records for afl instruments | Asset tagged C033887185, date 03/02/2023 cal due 3/31/24
K- used In analytical measurements that could Cal cert # TEQ30223BC-04 dated 03/02/23 and is traceable to
QAM:L affect the accuracy of results. These NiST (they have the entire month of march to recalibrate) X
Rev36 § . i 4 z
instruments are calibrated prior to use with
NIST traceable reference standards which
contribute to measurement uncertainty.
Verified Instrument Cafibration standard and Spike standard
K- 6.5.4 Instrument calibration standards must originated from different lots.
QAmeg | Originate from a different lot number or +  Carbon Instrument standard lot ID 86330 Source X
RovSh manufacturer than‘thofe used for quality cert of cal Spike ID 14C-032123
Gt Sl e gl sthisdords. ®  Carhon spike standard lot ID 86329 Source cert of
cal Spike ID 14C-062322
F-926, Rev. C, 9/8/21 Page 4 of 8
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ﬂ‘k E%E\‘gh‘ggﬁGINEEHING
Everyvinormyoutooi INTERNAL AUDIT REPORT
New vendor record for Ludlam (Protean} Measurements was
reviewed. The documentation included F-380 risk assessment
documentation along with ISO/IEC 17025 Certification
information. Review of Costpoint verified entry of this vendor
into the TBE supplier system. That record includes the scope
of approval, location {Knox) and 17025 certification end date.
.3 N vendats e guaties] [y thg QA OF1 ¥2: Additional review of the hardcapy AVL, compared to
Manager, based upon I1SO/IEC accreditation, m v e Sl - .
on-site or desktop audit and are maintained on the electronic supplier datqbase, indicated ISO certification
the Approved Supplier List {ASL}. The list is information was not documented on suppliers and not afl
K- reviewed periodically, and vandors are locations were accurately identified as Knoxville specific.
QAM-1 | requalified annually, Consideration is given to Those Issues were brought to the attention of TBE Supplier
Rev36 1 vendors who agree to applicable TBE guality Quality Assurance to review and work with TBE Knoxville to
codes, provide updated quality and/or confirm agreement between the electronic database of record
accreditation Information, and past customer | o1 thve hardeopy listing maintained by TBE Knoxville. During
E’;’:ﬁ:ﬁ:f)e' {IEBA0E romgremmnt the course of this audit, the TBE Knox Quality Manager and
TBE HSV Supplier QA huve effectively cleaned up both the
efectronic AVL records in Costpoint and the hardeopy AVL
maintained in Knoxville. It is very important that this level
of coordination end commurnication remain in pluce between
TBE Knoxvifle Lab and TBE H5V Supplier QA.
Interview Karli Arterbum PM and Sarah Griffiths Receiving
TBE-4003 Rev 15 11/01/22 Sample Receipt and Controf:
Samples are off loaded from UPS Fedex delivery then the
7.4.1 General Receiving person (Sarah Griffiths) scans the barcode on the
Sample custody includes laboratory receipt, package label and barcode 1D of the company (customer) to
handling, processing, protection, storage, and - | crgate a record of receipt. ltems are segregated, radioactive
K d|sp‘e Sl T i iy pro.cedure and not radioactive, and moved to the receiving lab for
QAM-1 | outlines steps to protect sample integrity and N
Rev36 | minimize the possibility of deterioration, processng.
contamination, loss or damage during each Reviewed Chain of Custody document, received with package
stage of the analytical process. {TBE-4003 assigned TBE-ES ot ID L103200.
Sample Receipt and Controf) Documents tie to the samples labeled with this lot (D.
items are stored until PM “Flips” and releases samples for
testing. Afl the samples stay together when released for
testing
7.8.2 Required items
Sample results are compiled Into a report and
contzin the following items:
a. title {Report of Analysis or ROA)
b, name and address of the laboratory (where
analyses are performed)
¢. unique identification that correlates
g‘cﬂ:ﬁ(:z; ?::: /t: d?;:sng;f& 2{;2;: g Verified data on file for completed analysis of Lot 1D L102922
e. sample description information (i, Including Chain of custody, variance report, analysis, review
K- collection date/time} and lab 1D information and certification of analysis are complete and legible. The
G f. sample recelpt date, condition and any Certification of analysis contains the statement that “the
e 36 sample acceptance criteria variance report shall not be reproduced, except in full without
& TBE Procedure {SOP} ID approval of the laboratory”
h, test result (activity) directly as obtained with
appropriate number of significant figures,
measurement uncertainty estimation,
detection limit (MDC), measurement units,
reference date, count dateftime, and flagged
values {resuits cutside of technical
specifications)
i. notation for method changes (if applicable}

F-926, Rev. C, 9/8/21
Teledyne Confidential; Commercially Sensitive Business Data
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£ TELEDYNE
’& BROWN ENGINEERING

Evarpshiercyoulonk’

INTERNAL AUDIT REPORT

J. name, title and signature of the person(s)
authorizing the report :

k. statement that resuits reiate only to the
iteras tested )

l. statement that the report shall not be
reproduced, except in full without approval of
the laboratory’ ) )

m. clear identification of any subcontracted
analyses and resuits

0AM-1
Rev 36

8.4.2 Records are legible, systematically
identified, maintained, stored, and scheduled
for disposal based upon regulatory or contract
requirement, but always at a minimum of
seven {7} years. Records are controiled ina
manner that ensures fetrlevability,
confidentiality and protection from loss and/or
damage. )

‘Files are maintained per contract requirement in the PM

office; currently housing files from 2021 to present {2023) and
maintained per contract requirements.

TBE-
1003

5.2.1 All records shall be legible. All generated
data, unless produced via automated data
collection systems, shall be recorded legibly in
permanent ink.

Records reviewed included
s Calibration for LS6 dated 1/4/23
«  Completed Analysis cert and processing
documentation on file for lot ID L102922. The in
process chain of custody documentation sample for
1103200

TBE-
1003

5.2.3 Corrections are made by drawing a single
line through the error/change. The individuat
making the correction signs (or initials) and
dates the correction, then briefly describes

the reason (if it is not self-evident). Corrections
due to reasons other than transcription errars
shall specify the reason for the correction.

There were no corrections on documents reviewed.
Karli Arterbum stated during interview that errors are struck
thru and initiated and dated.

All records reviewed in the course of this audit showed very
good attention to detail in terms of completion of manual
entries with the absence of manual corrections.

TBE-
1003

5.4.2.1 Hard-copy records are stored In
tabelled filing cabinets to minimize the risk of
loss, damage or destruction from natural
disasters or severe environmental or other
harmful conditions. Access to processing,
storage and retrieval of these records is limited
to authorized personnel.

Files stored in the program manager area, archived files are in
a specific storage area in the building,

TBE-
1003

5.4.2.2 Hard-copy laboratory/quaiity assurance
records are generated throughout the
laboratory and are maintained by those
responsibite in that area. (See Section 5.3).
When these records are ne longer needed by
the operational section, they

are processed as guality assurance records,
and are re-located to the TBE corporate
records storage facility area in Lewisburg, TN.

Reviewed in process hardcopy documents for LiOBZOO,
1103173, and completed hardcopy file for L102922

QAM-1
Rev 36

8.8.1 in order to detect actual or potential
nenconformities before data quality could be
affected, internaf audits are plenned and
conducted. These audits verify conformance of
lab operations and the management system to
regulatory and accreditation requirements,
and to the lab’s own policies and procedures,

(TBE-1013 “Audits ond Management Review”)

The CY23 audit schedule was reviewed, Scheduled aﬁdits are
being planned and conducted in an angoing fashion. There
were no noted delays in completing the scheduled audits.

F-926, Rev. C, 9/8/21
Teledyne Confidential; Commercially Sensitive Business Data
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Evarymmyoulook INTERNAL AUDIT REPORT
8.8.2 An Internal audit plan is generated The following Audit Plans and reports were reviewed and
annually and includes the procedures and demonstrated conformance to this requirement:
surveillances that are planned during the year. e 2007 {5/15/23)
" The gc;al ;\s to rTe;iew‘ each areatof thg :;ab :: o 3001 (8/16/23)
- some fashion. The plan is maintainei the
QAM-1 | QA Manager, but audits may be perforr‘:xed by ¢ 3004 (8/16/23) X
Rev36 | other staff. Auditors are trained in performing °  2011(8/15/23)
audits, have some technical background in the = 2020(3/30/23)
subject matter, and are independent of the e« 2025 (8/10/23)
activity to be audited {not directly involved or e 3009 {10/18/23)
have supervisory responsibility}.
8,8.6 Audit findings of nonconformances are
documented and timely corrective action is
taken, tracked 1o closure, and evaluated for Based on review of the above listed specific reports, as
effectiveness. An audit response including well as the overall CY23 schedule, it appears there were
K- corref.tlve dEHOTES S_EM to the auditor, (and to ZERO findings identified during the course of these
QAM-1 T eterof Qunlit Mumgeroet Sesiame audits, Several audits showed evidence of actions taken X
Rev 36 for the annual Quality System audit). Any ! " .
findings that could cast doubt on the validity of | 352 result of the audits but those appeared to be minor
results are disclosed in writing to the affected | administrative changes/improvements to current
client(s) within 7 days. The QA Manager {or procedures.
designee) verifies that the client was contacted
properly,
5.1.1.4. Audits may only be performed by
trained and quallified personnel who are All CY22/23 audits were performed by a single auditor,
mdependenF of the activity f:o be audited. Sharon Northcutt. Her tralning record was reviewed and
TBE- internal audits of the Knoxville Laboratory SRS BB i PaRE X
1013 Quality Program will be performed by e .
personnel from another NOTE: Sharon’s record is due for Annual Review by the
Teledyne Brown Engineering location {i.e., Director of Quality by 11/18/23.
Huntsville office}.
Management Reviews
8.9.1 In conjunction with the Internal
Audits (Section 8.9 above), the
K- ﬁ:ﬁg?;geiitgsét;iz aerlj:zi Management Reviews are heing conducted as required.
QAM-1 s L The Y22 Review was completed 3/30/23. CY23is X
Revas | continuing suitability, adequacy, and scheduled for completion in March 2024.
effectiveness of stated
policies and objectives in this Quality
Manuai. (TBE-1013 “Audits and
Management Review”}
8.9.2 The review includes:
o asummary of any changes to the QA
program from the previous year
o adequacy of staff and equipment resources
o alist of staff specialty training certificates
with expiration dates
= highlights from the 4th Qtr {annual) QA
Report {QC sample and proficiency results
K ¢ and audits) o A review of the €Y22 Management Review demanstrated
aama | ¢ " "‘I"allysfsbf’f ?A results {indication of all the elements of this requirement were addressed in the X
analytical bias,
o . inte::ailexternal audit results and dacument.
associated investigations and corrective
actions '
e commentary on effectiveness of corrective
actions
 alisting of current accreditations and/or
plans for any changes
= comparisons of sample volume and
turnaround times fo previous years
F-926, Rev. C, 9/8/21 Page 7 0of 8
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L ~ INTERNAL AUDIT REPORT

s client feedback not included with the QA

Report . >

observations by staff for improvements

results of risk identification

any changes/updates to methodology

radiological health/safety, waste and

management functions

* 3 statement of management system
effectiveness and fulfiliment of objectives

4 5 & @

6 Resource Requirements
6.2.5 The laboratory shal have
pracedure(s) and retain records for:
a) Determining the competence
180 requirements:
17025 | b) Selection of personnal
c) Training of personnel
d) Authorization of personnel .
f} Monitoring competence of personnel

TBE-1007 Rev 9 Training, Qualification and Certification of
personne! o : '
Reviewed training racords including: )
s |CP & DOC for Donna Webb and Susan Ogletree
s Receiving training for Sarah Griffith

6.3.3 The laboratory shall monitor, controf,
iSO and record environmental conditions in
17025 accordance with relevant specifications,
) methods, or procedures or where they
influence the validity of the results.

Temp & Humidity detectors are checked every morning,
the information is logged into OM-70 series Interface
program -logger and excel. Ternp and humidity recorded
for 11/11 temp 28.86 Humidity 38.15

Meeting the requirements of TBE-4014 Rev 7 para 5.2.3.1
a) & b) s 5 b b i

6.4.8 Alf equipment requiring calibration, or
which has a defined period of validity shall be

1SO | labelled, coded, or otherwise identified to
17025 § allow the user of the equipment to readily -
identify the status of calibration or period of
validity.

Verified, Reviewed the following assets:
s (033887185, date 03/02/2023 cal due 3/31/24.
Cal cert # TED302238C-04 dated 03/02/23 and is
traceable to NIST ) o
s Asset Pipette # 17 calibration check 09/28/23,
next cal due 01/02/24, Reviewed in-house
quarterly pipette calibration record.

F-926, Rev. C, 9/8/21
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Papge 8 of 8

Downloaded or Printed copies are UNCONTROLLED copies




D.2

EXTERNAL AUDITS

Downloaded or Printed copies are UNCONTROLLED copies



EA 23-01 Utah NELAP AUDIT

May 25, 2023

Downloaded or Printed copies are UNCONTROLLED copies



Department of Health Human Services
TRACY S. GRUBER

Executive Director

NATE CHECKETTS

Deputy Director

DR. MICHELLE HOFMANN

State of Utah ; ; ’
SPENCER J. COX Executive Medical Director
Govenior DAVID LITVAK
DEIDRE HENDERSON | Deputy Direcior
Liewtenant Governor NATE WINTERS
Deputy Director
Keith O. Jeter 6/5/2023

Teledyne Brown Engineering Environmental Services
2508 Quality Lane
Knoxville, TN 37931

Dear Keith O. Jeter,

An on-site assessment of Teledyne Brown Engineering Environmental Services was performed
beginning 05/25/2023. The purpose of the on-site assessment was to evaluate your facility and
determine Teledyne Brown Engineering Environmental Services's compliance with Utah Rule
R444-14 Rules for the Certification of Environmental Laboratories and the TNI standard. The on-
site assessment was performed by staff of the Utah Environmental Laboratory Certification
Program (ELCP) and included participation by Teledyne Brown Engineering Environmental
Services’s personnel listed at the end of this report.

Areas of Assessment

TNI Environmental Standard 2016 V1M1 Proficiency Testing
TNI Environmental Standard 2016 V1M2 Quality Systems General Requirements
TNI Environmental Standard 2016 V1M6 Radiochemistry Testing

. Introduction

This assessment report reflects only the findings and decisions germane to the on-site evaluation and related
application information, including personnel qualifications, laboratory procedures, detection limit studies,
training records, quality assurance records, and quality assurance manual.

This assessment report does not attempt to comprehensively address all ongoing certification requirements
prescribed in the Utah Rule (R444-14), promulgated methods, and applicable Code of Federal Regulations
(40CFR 136, 141, and 261).

The on-site assessment portion for the evaluation of the laboratory included the following steps:

. Opening conference.

. Interviews with [aboratory management, quality assurance personnel, and technical staff.

. Review of sample collection, preservation, handling, and transport practices.

. Review of procedures used for the analysis of environmental samples.

. Inspection of laboratory facilities and equipment.

. Review of data reporting, record keeping, instrument maintenance, and self-monitoring (QA records).
. Discussion of assessment results with the laboratory director and/or personnel.

~NOOCESA WN
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Il. Completion of the Certification Process

Requirements specified in this report, the approved methods, and the Utah Rule, R444-14,
pertain to all analyses identifying the method(s) indicated in Teledyne Brown Engineering
Environmental Services’s application for certification and/or certificate letter(s).

A) Teledyne Brown Engineering Environmental Services’s Corrective Action Response
(CAR)

- To complete the certification process without interruption to Teledyne Brown
Engineering Environmental Services’s certification status (if applicable), Teledyne
Brown Engineering Environmental Services must respond with a written plan of
correction within 30 calendar days of receipt of this assessment report.

- The corrective action response (CAR), signed by the laboratory director, must
address the findings listed below in section lll. Recommendations in section lil do not
have to be addressed in the corrective action response. The corrective action
response (CAR) must fully describe how the cited standard has been, or will be fully
achieved by the laboratory; and, must demonstrate that the full extent of the standard
is understood by the laboratory management.

- Teledyne Brown Engineering Environmental Services must indicate the expected
implementation dates for each corrective action (CA) listed in the CAR. _
Implementation dates for individual CAs should not exceed 3 months from the date of
Teledyne Brown Engineering Environmental Services'’s receipt of this assessment
report.

- Please provide appropriate and concise supportive documentation demonstrating
compliance with the cited standards. Atftachments should be clearly referenced in the
CAR. The CAR should include, when applicable, copies of documents related to
completed actions.

Where supportive documentation is not available for inclusion with the CAR for planned
actions, please provide dates when the supportive documentation will be made
available to the ELCP for review (e.g., training & assessments).

The CAR should always include specific language that is to be incorporated into future
revisions of procedures, policies, and the quality assurance manual.

B) ELCP review of Teledyne Brown Engineering Environmental Services’s CAR

- Any CARs received by the specified due date will be reviewed by the
Environmental Laboratory Certification Program (ELCP) within 30 days.

C) Completion of Teledyne Brown Engineering Environmental Services’s Application

- If a CAR indicating acceptable CAs for items in section Hi (not listed as a
recommendation) is received, the ELCP will issue a certificate indicating
approvals for all parameters (method and associated analyte or
interdependent analyte group) requested in the current application. The
current certification application cycle will be complete.

- If a CAR indicating unacceptable CAs for any General Laboratory Findings
is received, Teledyne Brown Engineering Environmental Services will be
notified. You may experience a delay and/or lapse in Teledyne Brown
Engineering Environmental Services’s certification status until acceptable CAs
are received by the ELCP. Teledyne Brown Engineering Environmental
Services’s certification will expire on the date cited in Teledyne Brown
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Engineering Environmental Services’s latest certificate letter (if applicable).

- If a CAR indicating unacceptable CAs for any Method Specific Findings is
received, the ELCP will issue a certificate letter without approval for the
affected parameter (method(s) and associated analyte or interdependent
analyte group). The current certification cycle will be complete. The affected
parameter (method and associated analyte or interdependent analyte group)
may be requested again at any time in the future, by nofifying the ELCP in
writing. A parameter change fee may be assessed.

-Certificate extensions for previously certified laboratories will be issued only if a delay
in the certification process is caused by the ELCP.

lll. Assessment Findings, Requirements, and Recommendations

Findings

TNI 2016 V1M2 5.5 Calibration Requirements (Quality Systems)
1 Citation
V1M2 5.5.13.1 b) /TNI 2016 V1M2 5.5 Calibration Requirements (Quality Systems)
The laboratory shall maintain all support equipment in proper working order. The records of all repair
and maintenance activities, including service calls, shall be kept,

ELCP Finding
The alpha instrumentation maintenance logs did not contain cleaning. Maintenance should logs
should include all maintenance on the instrument.

Recommendations
TNI 2016 V1iM2 5.4 Environmental Methods and Method Validation (Quality Systems)
1 Citation
ViM2 5.4.7.1

Calculations and data transfers shall be subject to appropriate checks in a systematic manner.
ELCP Recommendation

It is recommended that method validation documentation include verification of the calculation used
for data reporting.
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IV. Conclusion

Based upon the findings of the on-site evaluation, | will recommend to the
Certification Authority that Teledyne Brown Engineering Environmental
Services be certified for analyses pertaining to environmental compliance
monitoring applicable to the CWA, RCRA and SDWA -- provided that the
items listed in section 1l of this report have been adequately addressed within
the time frame specified in section ll of this report.

If Teledyne Brown Engineering Environmental Services needs additional
clarification, or believes that any of the findings and requirements have been
improperly evaluated, please feel free to contact me for clarification or re-
evaluation. | can be reached by phone at 801-648-8147.

Sincerely

Max Patterson
Certification Officer (Lead Assessor)
Utah Environmental Laboratory Certification Program

195 North 1950 West, Salt Lake City, Utah 84116
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Assessment Participants
Assessor

Kristin Brown
Max Patterson

Laboratory Representatives

Karli Arterburn
Belinda Crouse
Blake Gildner
Keith Jeter
Sharon Northcutt
Donna Webb
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< TELEDYNE
BROWN ENGINEERING

A Telpdyae Technologies Company

July 5, 2023

Max Patterson

Certification Officer (Lead Assessor)

Utah Environmental Laboratory Certification Program
Utah Department of Health

4431 South 2700 West

Taylorsville, UT 84129

Dear Mr. Patterson,

Please find attached the corrective action response (CAR) which was prepared in response to
the National Environmental Laboratory Approval Program (NELAP) audit report, issued and
received via email on June 5, 2023. The onsite audit was conducted May 25, 2023.

This CAR is arranged by suggestions/deficiency in the order presented in the audit report and
includes objective evidence for the action item identified.

Teledyne Brown Engineering would like to note the professional and technically competent
manner in which this audit was conducted. Ve appreciate the identification of these
opportunities for improvement, as well as your department’s assistance in our NELAP
certification process. Please do not hesitate fo contact us with any questions regarding this
transmittal or with any request for additional information.

Contacts:
Keith Jeter Laboratory Operations Manager (865) 934-0373
Sharon Northeutt Quality Assurance Manager (865) 934-0374
Sincerely,

/\4{ i AMetA ol
/sh

aron Northeutt
Quality Assurance Manager
Teledyne Brown Engineering
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Findings:

1.

TNi 2016 V1IM2 5.5.13.1 b) Calibration Requirements (Quality Systems)
The laboratory shall maintain all support equipment in proper working order. The records
of all repair and maintenance activities, including service calls, shall be kept.

The alpha instrumentation maintenance logs did not contain cleaning. Maintenance logs
should include all maintenance on the instrument

Response: Please see CAR 23-08 & NCR 23-07 Forms attached.

Recommendations:

1.

TNi 2016 V1M2 5.4 Environmental Methods and Method Validation (Quality Systems)
Calculations and data transfers shall be subject to appropriate checks in a systematic
manner.

It is recommended that method validation documentation inciude verification of the
calculation used for data reporting.

Response: All calculations used for analyses have been verified prior to use. These V&V
calculations are located in several notebooks in the QA Manager’s office.
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@@%% TELEDYNE

BROWN ENGINEERING
NONCONFORMANCE REPORT (NCR) FORM
NCR No.: 23-07
Responsible Manager: Keith Jeter

PART 1. TO BE COMPLETED BY ORIGINATOR OF NCR

Initiated due to: [] Customer Complaint AudittMgmt Rept [ XCHK Failure [] Staff Observation

Process Area: Count Room C!iént/Projeot Affected: NA

Requirement Reference: TNI 2016 VIM2 6.5 Affected Data:

NCR Description: incomplete Alpha Spec Instrument Maintenance Records (cleaning record missing)

Client Notification Needed: L1 YES NO Associated CAR or CC #: CAR 23-08
Prepared By. Sharon Northcutt Date; 06/06/23
PART 2. TO BE COMPLETED BY ROOT CAUSE INVESTIGATOR

Root Cause: Records for instrumentation have historically included maintenance, repair and/or replacement
but not cleaning.

Corrective Action Plan: Add cleaning activities to maintenance log

Planned Completion Date(s) for Actions(s): 07/06/23

Prepared By: M}%{m %/WW Date: {I’):?/ﬁb /a?. é

Approved By: /{Q jﬁ;\ Q?’Z%{w Date: 7 / 5 / 72

PART 3. TO BE COMPLETED BY QUALITY ASSURANCE MANAGER

Review and Verification of Corrective Action:

E/Accepied [ Rejected [0 Follow-up Needed (describe) [J Completed

Prepared By: \,4?/25{5/3,5},} 5{/;_@2}{;/? . Date: ﬁ?f/{}f’ / A e

PART 4. TO BE COMPLETED BY RESPONSIBLE MANAGER

Client Follow-Up Notification: [ YES [E/NO Date:

Description:

Prepared By: %L}) A /V) & MW ol Date: p ?»/03’,/ A3
Nonconformance Report (NCR) Form KQA-9 Rev 6 12/229/21
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:‘éﬁ‘é@g%gmm Corrective Action Request & Report
N CARNO.: _23-08

SECTION 1 (To be completed by initiator)

Initiater Name: Sharon Northcutt Date: 06/06/23

Identified Through: D Daily Operations D Management Review Audit D Client Feedback D Other
{check oneg)

Corrective action is requested to address the following condition:
Alpha Spec Instrument Maintenance Logs do not include cleaning records,

Manager Acknowledgement: Date:

SECTION 2 (To be completed by Qualily Assurance Manager)

Assigned to: Keith Jeter Priority: L1 High L] Medium BXI Low | Date: 06/06/23

Requested date for roof cause investigafion: 06/23/23

NCR#_ 23-07  ({if applicable}

Comments:

SECTION 3 (To be completed by Assignee - atfach additional information as necessary)

7 :
Relevant background information coilected? Yes | Existing processes investigated and understood? ’4es

Summary of Proposed Action(s):

Add elean !317 Qetvities Fo W SPrumesg— i fenance /Of]

Documents Requiring Update: 77 Shy (4 /et Vrfrance 2 Qﬁ

Solution approval signature(s): \éﬁ/}ﬂ(/ A AV \‘(:/:{ /( @/{M@W

SECTION 4 (To be completed by Quafiiy Assurance Manager)

Documents Updated? O ves Has the solution been effective? L1 Yes [ no | Pate Closed:

Closing Comments: (If the corrective action has not been effective, reference the new corrective action form to readdress
the problem area.)

KQA 40 Rev 0 12/29/21
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Department of Health Human Services
TRACY S. GRUBER

Executive Director
NATE CHECKETTS
Deputy Director

DR. MICHELLE HOFMANN
Executive Medical Director

State of Utah
SPENCER 1. COX

Governor DAVID LITVAK
DEIDRE HENDERSON Depwy Director
Lieutenant Governor NATE WINTERS
Deputy Director
Keith O. Jeter 7/10/2023

2508 Quality Lane
Knoxville, TN 37931

Dear: Keith O. Jeter

Your corrective action in response to the onsite assessment performed 05/25/2023 were
received on 7/5/2023. The corrective actions were evaluated for compliance with Utah (Rule
R444-14), published methods, and applicable Code of Federal Regulations (40CFR 136,
141, and 261). The response was determined to be sufficient for continued compliance to
these regulations on 07/10/2023.

Teledyne Brown Engineering Environmental Services has been accredited by the State of
Utah. Continued accreditation will be dependent upon the laboratories continued compliance
with the relevant TNI standards, methods, and regulations.

If Teledyne Brown Engineering Environmental Services needs additional clarification, or has
any other questions or needs regarding accreditation, please feel free to contact me.

Sincerely

Max Patterson
sertification Officer
Utah Environmental Laboratory Certification Program

LetterHeadFooter 195 North 1950 West, Salt Lake City, Utah 84116
telephone (801) 965-2400 | fax (801) 538-4151 | email: labimprovement@utah.gov
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CONFORMITY ASSESSMENT BODY (CAB)
ON-SITE ASSESSMENT REPORT

T PJLA

Number Type Date(s)
A2023-01264 Virtual offsite surveillance September 14 - 15, 2023
Standard(s): ISO/IEC 17025:2017/DoD-ELAP/DOECAP-AP QSM 5.4
Team: (Lead)) Maurice Downer (LA, TA, TE))
e  CONFORMITY ASSESSMENT BODY (CAB) ORGANIZATION
Name Location(s)
Teledyne Brown Engineering 2508 Quality Lane Knoxville, TN 37931

ASSESSMENT INFORMATION |

O PRELIMINARY [JINITIAL & SURVEILLANCE [0 REACCREDITATION
[0 SCOPE EXPANSION {1 SCOPE UPGRADE [J REVISIT [ OTHER {e.g., ownership/location change)

. OTHER CAB ORGAN IZATION INFORMATION

OTHER ADDRESS(ES) ASSESSED
MAIN CONTACT(E) (List Headquarters first, attach separate sheet if needed)
Sharon Northcutt

SCOPE(S); Chemical and Enwz onmental Testmg as detailed in supplement(s) 1L.22-882 (DOD) and Teledyne 1.22-883 (DOE)

EiChrodd Te-01 (TBE SOP TBE-2021} by Liguid Scintillation Counting (LSC) (Beta) - Teclmetium-99 (T0-99), EPA 600/4-75-009 (TRE SOP TBE-2037)
by Gas Proportional Counting (GPC) (Alpha Beta)} - Gross Alpha, EPA 900.0 & EPA 9310 (TBE SOP TBE-2008) by Gas Proportional Counting (GPC)
{Alpha Beta), Gross Alpha, Gross Beta, EPA 961.1 & HASL Ga-01-R/EML 4.5.2.3 by Ganuna Spectroscopy - Gamma Emitters, EPA 905.0, HASL Sr-
02 & Sr-03 by Gas Proportional Counting (GPC) (Beta) - Strontium-89 (Sr-89), Strontium-90 (Sr-90), EPA 906.0 (TBE SOP TBE-2011) by Liquid
SCOPE(S) Scintillation Counting (LSC) (Beta} — Tritium, EPA 908.0 & HASL U-02 (TBE SOP TBE-2001} by Alpha Spectroscopy - Uranium (Isotopic), Harvey
{TBE SOP TBE-2003) by Liguid Scintillation Counting (LSC) (Beta} - Carbon-14 (C-14), Tritium, HASL Am-01 (YBE SOP TBE-. 2001) by Alpba
VERIFIED Spectroscopy - Americium (Isatopicy, Curium (Isotopic), HASL Pu-02 (TRE SOP TBE-2001) by Alpha Spectroscopy - (s ?
DURING THIS (sotopic), HASL Pu-02 (IBE SOP TBE-2001) by Liquid Scintillation Counting (LSC} (Beta) - Plutonium-2+41 (Pu~241 '3, HASI Pu-02 (TBI' SOP TBE-
2001) by Liquid Scintillation Counting (LSC) {Betaj - Plutonium-241 (Pu-241), LANL ER-200 (TBE SOF 1BE-2001) by Alpha Spectrascopy - Thorium
ASSESSMENT  7510pic), ORISE AP2 (TBE SOP TBE-3010) by Liquid Scintillation Counting (LSC) (Beta) ~ Tritium, ORISE AP9 (TBE SOP TBE-2010) by Liquid
Scintillation Counting (LSC} (Betaj - Carbon-14 (C-14), TRE SGP TBE-2002 by Ligquid Scintillation Counting (LSC) (Beta} - Carban-14 (C-14}, TRE
SOP TBE-2006 by Gamma Spectroscopy - Iron-35 - TBE SOP TBE-2012 by Gamma Spectroscopy - lodine-129, TBE SOP TBE-2012 by Gas Proportional
Counting (GPC) (Alpha Beta) - Jedine-131 - TBE SOFP TBE-2013 by Gammna Spectroscapy, Nickel-59 1108, TBE SOP TBE-2613 by Liquid Scintillation
Counting (LSC} (Beta) - Nickel-63 2912, Preparation - TBE SOP TBE-2032 Pari-61 Sample Prep

An Opening Meeting was held with personnel as detailed on a separate attendance sheet (LF-06).
X Documentation and activities related to the above scope were assessed.

All relevant observations were recorded on a separate form (LF-56 Supp).

Identified nonconformities were discussed with personnel.

& The Nonconformance(s)/Observation(s) detailed in the LF-08 report are summarized below.

XA Closmg Meetmg was held with personnel, as detailed on a separate attendance sheet (LF 06).

_ CONCLUSIONS !

An effectlve conformlty body system was found to be 1mplemented
(1 without any OR X without serious nonconformances, as detailed in the LF-08 report.

For surveillance when evide of satisfactory corrective actions to the nonconformance(s} detailed in the LF-08 report has been received by PJLA,
recommendation for continuation of accreditation can be made.

[0 An.insufficient conformity body system was found to facilitate a recommendation for accreditation or
continued accreditation, as detailed in the LF-08 report and in this report.

O The conformity body system was not fully assessed as detailed in this report.

A follow-up visit X is not required OR [ is required and the date arranged is:

Form # Issued: 12/13 Rev. 1.10
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CONFORMITY ASSESSMENT BODY (CAB)
ON-SITE ASSESSMENT REPORT

UMNIARY OF NONCONFORMANCE / OBSERVATION REPORTS ISSUED
“(Note: The absence of reported nonconfor mances cannot be taken to mean that none exist.) -

Nonconformance Key:

A total absence of a required system element or a group of minor

MAJOR: g
nonconformances within an element.

MINOR: A single lapse in discipline or control.

OBSERVATION: Where, in the opinion of the assessor, clarification or improvement is appropriate.

Below is a brief summary of the nonconformance(s) and observation(s) issued.
Nonconformances and observations are detailed in the LF-08 report.

MAJOR: #0.
General areas of nonconformance:

MINOR: #2.
General areas of nonconformance:
1. DoD/DOE QSM 354 VIMI 2.2.1
2. DoD/DOE QSM 5.4 VIM2 4.2.8.5 f) xxv

OBSERVATIONS: #0.
General areas for observation:

TOTAL NUMBER OF NONCONFORMANCES: 0.

TOTAL NUMBER OF OBSERVATIONS: 0.
Form # Issged: 12/13 Rev. 1.10
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CONFORMITY ASSESSMENT BODY (CAB)
ON-SITE ASSESSMENT REPORT

\SSESSMENT ACTIVITIE

[1 A checklist other than the LF-56 orLF-S 6 ‘Svupplement' séfié§ was used and is listed below:

Description of activities witnessed during assessment:

EPA 906.0 (TBE SOP TBE-2011) by Liguid Scintillation Counting (LSC) (Beta), ORISE AP2 (TBE
SOP TBE-2010) by Liquid Scintillation Counting (LSC) (Beta) - Tritium (Aqueous), TBE SOP TBE-
2012 by Gas Proportional Counting (GPC) (Alpha Beta) - Iodine-131 2875 (Aqueous) Prep

Description of activities verified during assessment: (Not applicable for ISO/IEC 17020
assessments)

EiChroM Tc-01 (TBE SOP TBE-2021) by Liquid Scintillation Counting (LSC) (Beta) - Technetium-99
(Tc-99), EPA 600/4-75-009 (TBE SOP TBE-2037) by Gas Proportional Counting (GPC) (Alpha Beta)
- Gross Alpha, EPA 900.0 & EPA 9310 (TBE SOP TBE-2008) by Gas Proportional Counting (GPC)
(Alpha Beta), Gross Alpha, Gross Beta, EPA 901.1 & HASL Ga-01-R/EML 4.5.2.3 by Gamma
Spectroscopy - Gamma Emitters, EPA 905.0, HASL Sr-02 & Sr-03 by Gas Proportional Counting
(GPC) (Beta) - Strontium-89 (Sr-89), Strontium-90 (Sr-90), EPA 906.0 (TBE SOP TBE-2011) by
Liguid Scintillation Counting (LSC) (Beta) — Tritium, EPA 908.0 & HASL U-02 (TBE SOP TBE-2001)
by Alpha Spectroscopy - Uranium (Isotopic), Harvey (TBE SOP TBE-2003) by Liquid Scintillation
Counting (LSC) (Beta) - Carbon-14 (C-14), Tritium, HASL Am-01 (TBE SOP TBE-2001) by Alpha
Spectroscopy - Americium (Isotopic), Curium (Isotopic), HASL Pu-02 (TBE SOP TBE-2001) by Alpha
Spectroscopy ~ Neptunium (Isotopic), Plutonium (Isotopic), HASL Pu-02 (TBE SOP TBE-2001) by
Liquid Scintillation Counting (LSC) (Beta) - Plutonium-241 (Pu-241), HASL Pu-02 (TBE SOP TBE-
2001) by Liguid Scintillation Counting (LSC) (Beta) - Plutonium-241 (Pu-241), LANL ER-200 (TBE
SOP TBE-2001) by Alpha Spectroscopy - Thorium (Isotopic), ORISE AP2 (TBE SOP TBE-2010) by
Liquid Scintillation Counting (LSC) (Beta) — Tritium, ORISE AP9 (TBE SOP TBE-2010) by Liquid
Scintillation Counting (LSC) (Beta) - Carbon-14 (C-14), TBE SOP TBE-2002 by Liquid Scinfillation
Counting (LSC) (Beta) - Carbon-14 (C-14), TBE SOP TBE-2006 by Gamma Spectroscopy - Iron-55 -
TBE SOP TBE-2012 by Gamma Spectroscopy - Iodine-129, TBE SOP TBE-2012 by Gas Proportional
Counting (GPC) (Alpha Beta) - Iodine-131 - TBE SOP TBE-2013 by Gamma Spectroscopy, Nickel-59
1108, TBE SOP TBE-2013 by Liquid Scintillation Counting (LSC) (Beta) - Nickel-63 2912,
Preparation - TBE SOP TBE-2032 Part-61 Sample Prep

PROFICIENCY TESTING PROGRAM

Type of Proficiency Test Program assessed: (e.g., ISO/IEC 17043 Third-Party, Intra-Laboratory)

The proficiency-testing program was appropriate (source, frequencies): & Yes [J No
If no, comment because it was not appropriate.

The results of the PTs were acceptable (initial/continuing, number, failures): Yes I No
If no, comment why they were not acceptable and include the corrective action(s) taken by the CAB.

The (CAB’s) PJLA approved 4-year PT plan was followed: Yes [0 No
If no, comment what was not followed and include the (CAB’s) reasoning.
LF 81 provided

Form # Issued: 12/13 Rev. 1.10
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CONFORMITY ASSESSMENT BODY (CAB)
ON-SITE ASSESSMENT REPORT

CONTINUED DETAILS

Quahty Manual (if appllcablc) and/or QMS Documentation (Issue Date/Revwion)

Teledyne Brown Engineering Quality Assurance Manual rev 36 effective July 14, 2023, Both general
and specific technical and supporting procedures.

Details of other documentation:

Laboratory protocols, Data Integrity, Ethics, proficiency testing study results, Analyst training records,
control charts, internal audit veview checklist, certificates, traceability records, reports, preparation
data sheets, Management review record, QC check sheet, working logbooks, equipment list, laboratory
forms, test procedures, personnel training documentation, elc.

Results of evaluation from previous assessment’s NCRs: Total #: 0. (“0” if none)

Scope Changes: K Yes &K No
If yes, provide a brief summary in the details section of this report.

Other assessment details: Include CAB system changes, scope changes, improvements, areas of concern,
follow-up activities or recommendations for next visit.

Form # Issued: 12/13 Rev. 1.10
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CONFORMITY ASSESSMENT BODY (CAB)
ON-SITE ASSESSMENT REPORT

Yes [ No (provide explanation): Recommend accreditation/continued accreditation/scope
expansion/upgrade/address change/name change as identified above to the standard(s) identified above
with receipt of acceptable corrective actions to nonconformities identified in the LF-08 report (when
applicable).

The laboratory is complying to the ISO/IEC 17025:2017(Option A) and DoD/DOE QSM version 5.4 for
their accredited scope and they should continue their accreditation without lapse, upon receipt of
acceptable corrective action plans with objective evidence to the NCRs sited during the assessment
within 60 days of this report and compliance with PJLA protocols.

[J Yes [1No X NA: Proceed with initial accreditation assessment (if preliminary assessment).

Offsite Surveillance Considerations:
[ Next assessment is a 1 year surveillance (offsite not an option).
Offsite recommended.

[} Offsite not recommended (provide explanation).

Notes for next assessment (“None” if none) (e.g., forecasted organizational/facility/LIMS changes,
areas requiring attention or additional time (e.g., LIMS upgrades, 2"-shifts, Major/Repeat NCRs):
None

Ownership of this report lies with PJLA and CAB. A third party can only obtain right of perusal after
permission from the CAB.

Distribution: PJLA, CAB and as required by program/state specific (e.g., DOECAP-AP, DoD-ELAP,
TNI) requirements. Additional reports may be distributed as necessary upon permission of the laboratory
and as required by program specific requirements and/or by the state requitements.

Report reviews: If an additional or revised report is required as a result of PJLA Headquarters or
program/state review, one will be issued within 30 days from the receipt of this report, upon final review
by PJLA.

Acknowledgment: PJLA wishes to thank the CAB for their assistance and cooperation during this
assessment.

Signed: .= = Date: September 15, 2023
(Lead Assessor)

Amended report (if yes, provide summary of changes) [0 Yes Date:

Form # Issued: 12/13 Rev. 1.10
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NONCONFORMANCE REPORT

ASSESSMENT INFORMATION
Number Type Date(s)
A2023-01264 Virtual offsite surveillance September 14 - 15, 2023
Standard(s): ISO/EC 17025:2017/DoD-ELAP/DOECAP-AP QSM 5.4
Team: (Lead) Maurice Downer (LA, TA, TE)
CONFORMITY ASSESSMENT BODY (CAB)
Name Location(s)
Teledyne Brown Engineering 2508 Quality Lane Knoxville, TN 37931
TOTALS
Repeat Major Minor Observation(s)
0 0 2 G
NUMBER & , -
TYPE FINDING & OBJECTIVE EVIDENCE REQUIREMENT
(Major, Minor or.
_* Observation) . ) v
NCR I - Minoz Finding — The laboratory has not analyzed at least two P1 samples per DoD/DOE OSM 5.4 VIMI 2.2.1: To maintain Dol3
[ Repear?® calendar year for each analyte-marriz-method combination on theiy ELAP accreditation, the laboratory shall successfully
scope of accreditation. analyze ar least two PT samples per calendar year for
each analyte-matrix-method combination an their
Objective Evidence — The laboratory has not mainiained and analyzed scope of acereditation.

at least two PT samples per calendar year for each analyfe-matrix-
method combination on their scope of accreditation. For the following
analytes and methods

1. EiChroM Te-01 (TBE SOP TBE-2021) {LSC} (Beta) -
Technetinm-99 (Tc-99) (3020} missing (dir).

2. EPA 900.0 & EPA 9310 (TBE SOP TBE-2008) by (GPC)
{Alpha Beta) Gross Alpha (2830) and Gross Beta (2840)
niissing (Solid).

3. EPA905.0 & HASL U-02 (TBE SOP TBE-2001) by Alpha
Spectroscopy Uranium (Isotopic) (3053) missing (Solid).

4. Harvey (TBE SOP TBE-2003) by (LSC) (Beta) Carbon-14
(C-14} (2790) apnd Tritivm (3030} missing (Sold).

5. HASL Am-G1 (TBE SOP TBE-2001) by Alpha Speciroscopy
Amevicium (Isoropic) missing (Air), and Curitm (Isoiopic)
missing (Air, Agueons, Solid )

6. HASL Pu-02 (TBE SOP TBE-2001) by Alpha Spectroscopy
Neptunium (Isotopic) missing (dir, Aqueous, Solidj,
Plutonium (Isotapic) (2940} missing (Solid).

7. HASL Pu-02 (TBE SOP TBE-2001) by (LSC) (Beta)
Phutonium-241 (Pu-241} (2936} missing (Air, Aqueous, Solid).

8 LANL ER-200 (TBE SOP TBE-2001} by Alpha Spectroscopy
Thorium (Isotopic) (3042) missing (Air, Aqueons, Solid).

9. ORISE AP2 (TBE SQP TBE-2010) by (LSC) {Beta) Tritium
(3030) missing (Aqueous).

10. ORISE AP9 (TBE SOP TBE-2010) by (LSC) (Beta) Carbon-
14 (C-14) (2790) nrissing (Aqueons).

1}, TBE SOP TBE-2002 by (LSC} (Beta} Carbon-14 (C-14}
(2790) missing {Air, Aqueous, Solid). )

12, TBE SOP TBE-2006 by Gamma Spectroscapy Iron-35 (2885}
nussing (Solid).

13, TBE SOP TBE-2042 by Gamma Spectroscopy fodine-129
(2874) mtissing (Air, Aqueous, Solid).

14. TBE SOP TBE-2013 by Gamma Spectroscopy Nickel-59
(1108} missing (dir, Aqueons, Solid).

; Finding — The laboratory SOP for Liquid Scintiffation Counters does not | DeD/DOE QSM 5.4 ViM2 4.2.8.5 f) xxv: Each
[ kepearz© include or reference the compuier hardware and software in use for each | method shall include or reference the following topics
wt. ; where applicable: computer hardware and safhvare.

Objective Evidence ~ The laboratory SOP for Liguid Scintillation
Comunters 3004 Rev 7 LSC Calibration does not include or reference the
computer hardware and software in use for each unit.
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APPENDIX B. DATA REPORTING CONVENTIONS

Data Reporting Conventions

1.0. All activities, except gross alpha and gross beta, are decay corrected to collection time or the
end of the collection period.

2.0. Single Measurements

Each single measurement is reported as follows: Xts
where: X = value of the measurement;
s = 2o counting uncertainty (corresponding to the 95% confidence level).

In cases where the activity is less than the lower limit of detection L, it is reported as: <L,
where L = the lower limit of detection based on 4.66c uncertainty for a background sample.

3.0. Duplicate analyses

If duplicate analyses are reported, the convention is as follows. :

3.1 Individual results: For two analysis results; x, +s; and x, *s,

Reported result: x+s; where x= (1/2) (x, + x,) and s = (1/2) ,/Slz + Sz2

3.2. Individual results: <L; <L, Reported result: < L, where L = lower of L, and L,
3.3, Individual results: x*s,<L Reported result: x*s if x=L; <L otherwise.

4.0. Computation of Averages and Standard Deviations

4.1 Averages and standard deviations listed in the tables are computed from all of the individual measurements
over the period averaged; for example, an annual standard deviation would not be the average of quarterly

standard deviations. The average x and standard deviation “s” of a set of n numbers x,, x, . . . X are
defined as follows:

_ X- X
> X s = =

2

Sl=

X =
4.2 Values below the highest lower limit of detection are not included in the average.

4.3 If all values in the averaging group are less than the highest LLD, the highest LLD is reported.

4.4 If all but one of the values are less than the highest LLD, the single value x and associated two sigma error is
reported.

4.5 Inrounding off, the following rules are followed:

4.51. If the number following those to be retained is less than 5, the number is dropped, and the retained
numbers are kept unchanged. As an example, 11.443 is rounded off to 11.44.

4.5.2. If the number following those to be retained is equal to or greater than 5, the number is dropped and the
last retained number is raised by 1. As an example, 11.445 is rounded off to 11.45.
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APPENDIX C

Table C-1. Maximum permissible concentrations of radioactivity in air and water above natural
background in unrestricted areas’.

Air (pCi/ma) Water (pCi/L)
Gross alpha 1x10° Strontium-89 8,000
Gross beta 1 Strontium-90 500
lodine-131° 2.8x10" Cesium-137 1,000
Barium-140 8,000
lodine-131 1,000
Potassium-40 ° 4,000
Gross alpha 2
Gross beta 10
Tritium 1x10°

Taken from Table 2 of Appendix B to Code of Federal Regulations Title 10, Part 20, and appropriate footnotes.
Concentrations may be averaged over a period not greater than one year.

Value adjusted by a factor of 700 to reduce the dose resulting from the air-grass-cow-milk-child pathway.
A natural radionuclide.

C-1
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PREFACE

The staff of Microbac Laboratories - Northbrook were responsible for the presentation of data in this
report. Assistance in sample collection was provided by Kewaunee Power Station personnel. The report
was prepared by staff members of Microbac Laboratories - Northbrook. Teledyne Brown Engineering,
Inc. is responsible for the radiochemical analyses. Mirion Dosimetry Services is responsible for the
Thermoluminescent Dosimetry.
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1.0 INTRODUCTION

The following constitutes Part Il of the final report for the 2023 Radiological Monitoring
Program conducted at the Kewaunee Power Station (KPS), Kewaunee, Wisconsin.

Included are tabulations of data for all samples collected in 2023 along with graphs of
data trends. A summary and interpretation of the data presented here are published
in Part | of the 2023 Annual Report on the Radiological Monitoring Program for the
Kewaunee Power Station.
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ENVIRONMENTAL SAMPLING LOCATION
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Table 1. Sampling locations, Kewaunee Power Station.

Distance (miles)°

Code Type? and Sector Location

K-1 | Onsite

K-1b | 0.12N Middle Creek

K-1c | 0.10N 500' north of condenser discharge

K-1d | 0.10 E Condenser discharge

K-1e | 0.12S South Creek

K-1f | 0.12S Maintenance Waste Oil and Material Storage Building
K-1h | 0.12 NwW North Well

K-1j | 0.10S 500' south of condenser discharge

K-1m | 0.15N ISFSI East

K-10 | 0.16 N ISFSI North

K-1q | 0.16 N ISFSI West

K-1r | 0.13N ISFSI West

K-1td I 0.10 ESE Gatehouse

K-1u | 0.05 SSW Maintenance Building

K-1ve I 0.06 W South Well

K-2 Cc 8.91 NNE WPS Operations Building in Kewaunee

K-3¢ I/IC 59N Lyle and John Siegmund Farm, N2815 Hwy 42, Kewaunee
K-5 | 3.2 NNW Ed Paplham Farm, E4160 Old Settlers Rd, Kewaunee

K-8 | 4 85 WSW St. Isadore the Farmer Church, 18424 Tisch Mills Rd, Tisch Mills
K-9 C 11.5 NNE Green Bay Municipal Pumping Station, six miles east of Green Bay

(sample source is Lake Michigan water from Rostok Intake,
two miles north of Kewaunee)

K-13 C 3.0 SSW Rand's General Store, Two Creeks

K-17 | 40W Klimesh's Farm, N885 Tk B, Kewaunee

K-23a | 05w 0.5 miles west of plant, Kewaunee site

K-23b | 06N 0.6 miles north of plant, Kewaunee site

K-25 | 1.9 SW Wotachek Farm, 3968 E. Cty Tk BB, Two Rivers

K-26 Cc 9.1 SSW Wilfert Farms Vegetable Stand (9.1 miles south of "BB")
K-27 | 1.53 NW Schleis Farm, E4298 Sandy Bay Rd, Kewaunee

K-30 | 0.8N End of site boundary

K-34 | 27N Leon and Vicki Struck, N1549 Lakeshore Dr., Kewaunee
K-35 Cc 6.71 WNW Duane Ducat, N1215 Sleepy Hollow Rd., Kewaunee
K-38 | 2.45 WNW Dave Sinkula Farm, N890 Town Hall Road, Kewaunee
K-39 | 346N Francis Wojta, N1859 Lakeshore Dr., Kewaunee

K-43 | 2.71 SSW Gary Maigatter Property, 17333 Hwy 42, Two Rivers
K-45 | 51N Wakker’s Dairy, N2348 Highway 42, Kewaunee

a | = indicator; C = control.

b Distances are measured from reactor stack.

¢ Location K-3 is an indicator for ambient radiation and a control for soil, cattle feed and grass.

4 Sampling discontinued at location K-1t after 7/5/23 sample collection due to abandonment of Gatehouse well.

¢ Sampling initiated at location K-1v on 10/2/23 due to installation of new potable water supply well (South Well).



Table 2. Type and frequency of collection.

Location Weekly Quarterly Semiannually Annually
K-1b S GR®
K-1c SN
K-1d SW Fle
K-1e SW
K-1f AP ¢ GR? TLD SO
K-1h Ww
K-1j S
K-1m TLD
K-1o0 TLD
K-1q TLD
K-1r TLD
K-1u Ww
K-1t/ K-1v wwh
K-2 AP ¢ TLD
K-3 GR® TLD SO CF¢
K-5 GR® TLD CF¢
K-8 AP ¢ TLD
K-9 SWf Ss*®
K-13 ww
K-17 TLD
K-23a BLV ©
K-23b BLV ©
K-25 TLD
K-26 BLV ©
K-27 TLD
K-30 TLD
K-34 GR? SO CF¢
K-35 GR? SO CF¢
K-38 GR? SO CF¢
K-39 GR? TLD CF¢
K-43 AP ¢ TLD
K-45 CF¢

2 Three times a year, second third and fourth quarters.

b Collected in May and November.

¢ Collected annually in the third quarter (July, August or September).

4 First quarter (January, February, March) only.

¢ Alternate since milk sampling is no longer performed.

f Two samples, raw and treated.

9 Frequency may be increased dependent on dust loading.

h Sampling discontinued at location K-1t after 7/5/23 sample collection due to abandonment of Gatehouse well;
sampling initiated at location K-1v on 10/2/23 due to installation of new potable water supply well (South Well).



Table 3. Sample Codes:

Code
AP
BLV
CF
FI
GR
o)
SW
ss
TLD
WW

Description
Airborne particulates

Broad leaf vegetation

Cattle feed

Fish

Grass

Soil

Surface water

Shoreline Sediment
Thermoluminescent dosimeter
Well water




2.0 GRAPHS OF DATA TRENDS

Note: Conventions used in trending data.
The following conventions should be used in the interpretation of the graphs of data trends:
1. Both solid and open data points may be used in the graphs. A solid point indicates an activity,
an open point, a lower limit of detection (LLD) value.
2. Data points are connected by a solid line. A break in the plot indicates missing data.
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Figure 2. Location K-1f (weekly samples, 2023).
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Figure 3. Location K-2 (weekly samples, 2023).
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Figure 4. Location K-8 (weekly samples, 2023).




KPS

Air Particulates — Gross Beta

S . AT AVNPAN
SARNT VA== AasnaBRAVAR

R

¥l

Je3 3] (] g3 el gl
& & U & < (&
ROME R A O U\

G V
&

Figure 5. Location K-43 (weekly samples, 2023). Reduced run time and sample
volume collection at location K-43 for the sample period ending 3/28/23 due to power
outage (CR#2438).
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Figure 8. Location K-8 (monthly averages, 2019-2023).
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Well Water — Gross Alpha
Note: An open data point indicates activity less than the lower limit of detection (LLD).
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Figure 10. Location K-1h. Total Residue. Quarterly collection.
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