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Introduction

Results of the Radiological Environmental Monitoring Program for the Comanche Peak
Nuclear Power Plant (CPNPP) are contained within this report. This report covers the
period from January 1, 2022 through December 31, 2022 and summarizes the results of
measurements and analysis of data obtained from environmental samples collected during
this same timeframe.

A.

Site and Station Description

CPNPP consists of two pressurized water reactor units, each designed to
operate at a power level of about 1250 megawatts (electrical). The Station
is located on Squaw Creek reservoir in Somervell and Hood counties,
about forty miles southwest of Fort Worth, Texas. Unit 1 received a low
power operating license February 8, 1990 and achieved initial criticality
on April 3, 1990. A full power license for Unit 1 was issued on April 17,
1990 and commercial operation was declared on August 13, 1990. Unit 2
achieved initial criticality on March 24, 1993 and synchronized to the
electrical grid on April 9, 1993.

Objectives and Overviews of the CPNPP Radiological Environmental
Monitoring Program

The United States Nuclear Regulatory Commission (USNRC) regulations

require that nuclear power plants be designed, constructed, and operated to
keep levels of radioactive material in effluents to unrestricted areas as low
as reasonably achievable (ALARA). To assure that these criteria are met,

each license authorizing reactor operation includes technical specifications
governing the release of radioactive effluents.

In-plant monitoring is used to assure that these predetermined release
limits are not exceeded. However, as a precaution against unexpected and
undefined processes that might allow undue accumulation of radioactivity
in any sector of the environment, a program for monitoring the plant
environs is also included.

Sampling locations were selected on the basis of local ecology,
meteorology, physical characteristics of the region, and demographic and
land use features of the site vicinity. The radiological environmental
monitoring program was designed on the basis of the USNRC Branch
Technical Position “An Acceptable Radiological Environmental
Monitoring Program” on radiological environmental monitoring issued by
the Radiological Assessment Branch, Revision 1 (November 1979), the
CPNPP Technical Specification “Technical Specifications for Comanche
Peak Nuclear Power Plant Units 1 and 2 and the “CPSES Offsite Dose
Calculation Manual” (ODCM).
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The Radiological Environmental Monitoring Program includes the
following:

¢ The measurement of ambient gamma radiation by Thermal
Luminescent dosimetry

e The determination of airtborne gross beta, gamma emitters, and
Todine-131

o The determination of tritium and gamma emitters in Discharge
Pathway surface water

e The determination of gross beta, tritium, lodine-131, and gamma
emitters in potential drinking water sources

o The determination of tritium and gamma emitters in ground water and
fish
The determination of gamma emitters in sediment
The determination of gamma emitters in food products
The determination of gamma emitters and Iodine-131 in broadleaf
vegetation

The regulations governing the quantities of radioactivity in reactor
effluents allow nuclear power plants to contribute, at most, only a small
percentage increase above normal background radioactivity. Background
levels at any one location are not constant but vary with time as they are
influenced by external events such as cosmic ray bombardment: weapons
test fallout, and seasonal variations. These levels also can vary spatially
within relatively short distances reflecting variations in geological
composition, To differentiate between background radiation levels and
increases resulting from operation of CPNPP, the radiological surveys of
the plant environs were divided into pre-operational and operational
phases.

The pre-operational phase of the program provided a general
characterization of the radiation levels and concentrations prevalent in
these areas prior to plant operation along with an indication of the degree
of natural variation to be expected. The operational phase of the program
obtains data which, when considered along with the data obtained in the
pre-operational phase, assists in the evaluation of the radiological impact
of plant operation.,
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NOTE:

NOTE:

Pre-operational measurements were conducted at CPNPP from 1981 to
1989. These pre-operational measurements were performed to:

o Evaluate procedures, equipment, and techniques

o Identify potentially important pathways to be monitored after plant
operation

e Measure background levels and the variations along potentially
important pathways

e Provide baseline data for statistical comparisons with future
operational analytical results

The operational Radiological Environmental Monitoring Program is
conducted to:

e Verify that measurable concentrations of radioactive materials and
levels of radiation are not higher than expected on the basis of the
effluent measurements and modeling of the environmental exposure
pathways

e Verify the effectiveness of in-plant measures used for controlling the
release of radioactive materials

e Identify changes in the areas at and beyond the site boundary that may
impact the principal pathways of exposure

This report documents the 33rd year of operational measurements and is
submitted in accordance with the requirements of the CPSES Offsite Dose
Calculation Manual, Part I, Administrative Control 6.9.1.3.

Comanche Peak Steam Electric Station (CPSES) is equivalent to
Comanche Peak Nuclear Power Plant (CPNPP).

Thermo Luminescent Dosimeters (TLDs) and Dose of Legal Record
(DLR) are equivalent.

Program Descriptions and Results

A.

Sample Locations

Within a radius of twenty miles of the CPNPP site there are seventy-six
(76) sample locations included in the monitoring program. The number of
sample points and the specific locations for the sample points were
determined by considering locations where the highest off-site
environmental concentrations have been predicted from plant effluent
source terms, site hydrology, and site meteorological conditions. Other
factors considered were applicable regulations, population distribution,
and ease of access to sampling stations, availability of samples at desired
locations, security, and future program integrity. Additionally, an annual
land use census is conducted to identify changes in the areas surrounding
the plant. If changes are identified that impact the principle pathways of
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exposure, appropriate changes to the radiological environmental
monitoring program are implemented. A copy of the report “Comanche
Peak Nuclear Power Plant Land Use Census” is provided in Appendix B
to this report.

Table 1 — Comanche Peak Nuclear Power Plant Radiological
Environmental Monitoring Program contains a brief outline of the current
program. This table specifies the sample media type, the number of
locations for each media type, the sector and distance identifier for each
sample location, the sample frequency, the type of analysis required and
the frequency each analysis is required to be performed (Analytical
Frequency).

Table 2 — Key to Environmental Sampling [ocations provides a reference
that links the sampling point designations used in procedures and forms to

the appropriate physical sample location (sector and distance) and to the
correct sample type. This cross-reference enhances the ability to review
data and tie the data to the correct sample points and to ensure all samples
are collected and analyzed as specified.

Currently there are no milk sample locations within ten miles of the
CPNPP site. CPNPP already samples extra broadleaf locations as required
due to no milk locations within the ten-mile radius therefore, no changes
to the program are necessary. Milk sampling will be resumed if any future
annual land use census determines a dairy has been established within the
specified area.
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Table 1 — Comanche Peak Nuclear Power Plant Radiological Environmental Monitoring Program

: Number of _— " . Sampling g Analytical
Media | Setining Identification by Sector and Distance (miles) Frequency (a) Analysis Frequency (a)
N-1.45; N-4.4; N-6.5; N-9.4; NNE-1.1; NNE-5.65;
NE-1.7; NE-4.8; ENE-2.5; ENE-5.0; E-0.5; E-1.9;
E-3.5; E-4.2; ESE-1.4; ESE-4.7; SE-0.6 SE-1.3;
SE-3.85; SE-4.6; SSE-1.3; SSE-4.4; SSE-4.5; "
E?(g';”smufe 47 S-1.5; S-4.2; SSW-1.1; SSW-4.4; SW-0.9; QA Th?{rc‘g);i’;m?ce”t QA
SW-4.8; SW-12.3; WSW-1.0; WSW-5.35; ry
WSW-7.0; W-1.0; W-2.0; W-5.5; WNW-1.0;
WNW-5.0; WNW-6.7; NW-1.0; NW-5.7; NW-9.9;
NNW-1.35; NNW-4.6
Gross Beta W
Air Particulate 8 N-9.4; E-3.5; SSE-4.5; SW-12.3; NW-1.0; W Gamma Isotopic Filter Qc
Air lodine N-1.45; SW/WSW-0.95; S/SSW-1.2 Gamma Isotopic
Charcoal
Discharge :
Pathway Surface 4 N-19.3; ESE-1.4: N-1.5; NE-7.4 M(b) Gamma Isotopic M
Tritium QcC
Water
Gross Beta M
Surface Water & - i Gamma Isotopic M
Drinking sources 2 NNWHG.T; 0.0 M(c) lodine-131 M
Tritium QcC
Ground Water 5 SSE-4.6; W-1.2; WSW-0.1; N-9.8; N-1.45 Q SR el 2
Sediment 4 N-9.9; NNE-1.0; NE-7.4; SE-5.3 SA Gamma Isotopic SA
Fish 2 NNE-8.0; SE-0.1 SA Gamma Isotopic SA
Gamma Isotopic MH
Food Products 1 ENE-9.0, E-4.2 MH lodine-131 MH
Brehles 3 N-1.45; SW-1.0; SW-13.5 M Gamma Isotopic M

Vegetation

(a) Frequency codes are: W-Weekly; M-Monthly; Q-Quarterly; QC-Quarterly Composite; MH-Monthly at Harvest; SA-Semiannual; A-Annual

(b) Surface water samples from Squaw Creek are monthly composites of weekly grab samples. Surface water samples from Lake Granbury are monthly grab
samples.

(c) Surface water drinking samples are a monthly composite of weekly grab samples.
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Key to Environmental Sampling Locations
SAMPLING LOCATION SAMPLE SAMPLING LOCATION SAMPLE
POINT (SECTOR-MILE) TYPE* POINT (SECTOR-MILE) TYPE*
Al N-1.45 A R32 WSW-7.0 R
A2 N-9.4 A R33 W-1.0 R
A3 E-3.5 A R34 W-2.0 R
A4 SSE-4.5 A R35 W-5.5 R
AS S/SSW-1.2 A R36 WNW-1.0 R
A6 SW-12.3 A R37 WNW-5.0 R
A7 SW/WSW-0.95 A R38 WNW-6.7 R
A8 NW-1.0 A R39 NW-1.0 R
R1 N-1.45 R R40 NW-5.7 R
R2 N-4.4 R R41 NW-9.9 R
R3 N-6.5 R R42 NNW-1.35 R
R4 N-9.4 R R43 NNW-4.6 R
RS NNE-1.1 R R44 SE-0.6 R
R6 NNE-5.65 R R45 SE-0.6 R
R7 NE-1.7 R R46 SE-0.6 R
R8 NE-4.8 R R47 SE-0.6 R
R9 ENE-2.5 R SW1 N-1.5 SW
R10 ENE-5.0 R SW2 N-9.9 SW/DW
R11 E-0.5 R SW3 N-19.9 SW
R12 E-1.9 R SW4 NE-7.4 SW
R13 E-3.5 R SW5 ESE-1.4 SW
R14 E-4.2 R SWo6 NNW-0.1 SW/DW
R15 ESE-1.4 R GWI W-1.2 GW/DW
R16 ESE-4.7 R GW2 WSW-0.1 GW/DW
R17 SE-1.3 R GW3 SSE-4.6 GW/DW
R18 SE-3.85 R GW4 N-9.8 GW/DW
R19 SE-4.6 R GW5 N-1.45 GW/DW
R20 SSE-1.3 R SS1 NNE-1.0 SS
R21 SSE-4.4 R SS2 N-9.9 SS
R22 SSE-4.5 R SS3 NE-7.4 SS
R23 S-1.5 R SS4 SE-5.3 SS
R24 S-4.2 R F1 ENE-2.0 F
R25 S/SSW-1.2 R F2 NNE-8.0 B
R26 SSW-4.4 R FP1 ENE-9.0 FP
R27 SW-0.9 R FP2 E-4.2 FP
R28 SW-4.8 R BLI N-1.45 BL
R29 SW-12.3 R BL2 SW-1.0 BL
R30 WSW-1.0 R BL3 SW-13.5 BL
R31 WSW-5.35 R
Sample Type* A — AIR SAMPLE GW — GROUND WATER
F - FISH R - DIRECT RADIATION
SS — SHORELINE SEDIMENT FP - FOOD PRODUCT
SW — SURFACE WATER BL - BROADLEAF VEGETATION

DW - DRINKING WATER
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Direct Radiation

Starting in 2013 Thermo Luminescent Dosimeters (TLDs) were used to
determine the direct (ambient) radiation levels at the designated
monitoring locations. The monitoring locations were chosen according to
the criteria given in the USNRC Branch Technical Position on Radiation
Monitoring (Revision 1, November 1979). The area around the station
was divided into 16 radial sectors of 22-1/2 degrees each, corresponding to
the cardinal points of the compass. TLDs were placed in each of these
sectors. The TLDs were placed in two rings around the station. An inner
ring was located as close as possible to the site boundary and an outer ring
was located at a distance of 4 to 6 miles from the station. Eleven
additional TLDs were located at points of special interest, including two
control locations. For routine direct radiation measurements, two sets of
the TLDs were used at each of the 43 monitoring locations. One set of
TLDs was exchanged on a quarterly basis and a second set of TLDs was
exchanged on a yearly basis. Additional sets of in-transit TLDs were used
as control TLDs for the quarterly and annual TLDs.

Mirion Technologies provides and processes Thermo Luminescent
Dosimeters (TLDs.) The TLDs are used to determine the direct (ambient)
radiation levels in designated monitoring locations. Mirion Technologies
is accredited by the National Voluntary Laboratory Accreditation Program
(NVLAP.)

D. C. Oakley’s report “National Radiation Exposure in the United States”,
published in 1972, calculated a background radiation dose rate equivalent
of 0.22 mR/day for the area surrounding Fort Worth, Texas. This
calculated value varies widely with changes in location but represents an
appropriate reference value to compare with actual measured TLD doses.

Using data from the pre-operational program for the two years prior to the
startup of Unit 1, the quarterly TLDs averaged a calculated dose rate of
0.14 mR/day while the yearly TLDs averaged a calculated dose rate of
0.16 mR/day. The range of measured values from this same two-year
period varied from a minimum of 0.11 mR/day to a maximum of 0.22
mR/day.

Table 4 — Environmental Direct Radiation Results contains the measured
dose (mR) for each quarterly TLD from each of the 43 monitoring
locations. The corresponding quarterly calculated dose rate (mR/day)
values are listed as well. The statistical average doses (mR) and dose rate
(mR/day) values for each set of quarterly TLDs is also displayed.
Additionally, the table includes the total dose (mR) of all four quarters for
each specific location.

11
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As determined from raw data listed in Table 4, the measured dose rates of
all the quarterly TLDs ranged from a minimum of 0,056 mR/day to a
maximum of 0.179 mR/day with an average dose rate of 0.122 mR/day.
This resulted in an average quarterly dose 0of 11.26 mR and a total annual
dose of 44.558 mR for all the forty-three monitoring stations.

Table 5 — DLR Trend Quarterly Average contains the average quarterly
DLR data for the five most current years and the Annual totals for 2022
from each of the 43 monitoring locations. The implementation of the
Mirion DLRs and the background subtract method used to report the data
from the DLRs accounts for the lower values and accounts for consistent
response from each location’s total quarterly DLRs to the Annual DLRs.
See CR-2013-004934 for additional clarification on the background
subtraction method. The Quarterly average data was normalized to 91-day
petiod starting in the 2019 Annual Environmental Report to provide
consistency when comparing results during a calendar year.

As determined from raw data listed in Table 5, the measured dose rates of
all the annual TLDs ranged from a minimum of 0.060 mR/day to a
maximum of 0.137 mR/day with an average dose rate of 0.112 mR/day,
This resulted in an average quarterly dose of 10.20 mR and a total annual
dose average of 40.926 mR for all the forty-three monitoring stations.

Comparing the pre-operational data and operational data collected through
the year 2022 did not produce any anomalies. The direct radiation dose
data was consistent with previous years of data during the pre-operational
program. Annual Environmental TLDs were compared against the
baseline data established in EV-TR~2019-005299-1 and no anomalies
were identified.

12
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During the year 2022, there were exceptions to the DLR Program.

AI-TR-2022-003969-4: While performing the quarterly environmental
DLR change out, it was found location R8 was missing. Area searched for
missing DLRs, but could not be located, Lost due to fence replacement.

AI-TR-2022-003969-9: Delayed change out of 3rd to 4th quarter
environmental dosimeters due to vendor's equipment repairs.

AI-TR-2022-003969-10: While performing the quarterly DLR changeout
Location R35 was missing due to fence replacement. As a result, the 3%
quarter and annual DLR for that location were lost.

AI-TR-2022-003969-13: 3rd Quarter Environmental TLD R43 had a false
low reading. The dosimeter reading was 5 mrem and the controls read 16
mrem which are maintained in a lead shield.

AI-TR-2022-003969-14: While exchanging annual Environmental DLRs
for R1, R2 and R6 it was noted that the vacuum seals were compromised
leaving the dosimeters exposed to the elements.

AI-TR-2022-003827-1: Alternate calculation method utilized for 1st
Quarter Environmental thermoluminescent data due to dosimetry
processor no longer calculating dose data from raw element readings for
doses less than 10 mrem. Sample locations R5, R7 and some control
dosimeters were calculated in this manner to determine dose. Future
environmental dosimetry data will need to be calculated in the same way
for dosimeters averaging less than 10 mrem.

13
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ISFSI PAD Environmental Direct Radiation (CR-2019-002770)

The total number of fuel dry casks located at the CPNPP ISFSI pad by the end of 2022
was fifty-four (54). The ISFSI PAD is located within the same CPNPP owner-controlled
area as the Unit 1 and 2 Protected Area. Prior to 2019 Direct Radiation monitoring was
accomplished and reported with the established owner-controlled area Direct Radiation
monitoring programs. Table 3 — ISFSI Environmental Direct Radiation Results lists Four
(4) TLDs that were added on each side of the PAD’s fence for radiation monitoring,
trending, and reporting within the Annual Environmental Report
(locations 44, 45, 46, and 47) in 2019.

Table 3 — ISFSI Environmental Direct Radiation Results (Units of mR dose)

AVG QTR | Qtly TLD

1ST QTR Average | 2ND QTR | Average | 3BRDQTR | Average | 4TH QTR | Average TLD Average

Location Total mR/Day Total mR/Day Total mR/Day Total mR/Day Total mR/Day
SE-0.6 R44 35 0.385 38 0.413 39 0.424 48 0.532 43 0.439
SE-0.6 R45 142 1.564 125 1.369 161 1.658 164 1.806 154 1.599
SE-0.6 R46 150 1.647 157 1.721 162 1.668 168 1.842 186 1.720
SE-0.6  RAT 154 1.695 158 1.732 172 1.893 180 1.973 173 1.823
AVERAGES 120 1.323 120 1.309 129 1.411 140 1.538 127 1.395

14




EncloJabléerdmOErseronmental Direct Radiation Results (Units of mR dose and mR/day dose rate)
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18T 2ND 3RD 4TH QTR Qtly TLD

QTR Average QTR Average QTR Average QTR Average TLD | Average |

Location Total mR/Day Total mR/Day Total mR/Day Total | mR/Day Tofal mR/Day
N-1.45 R1 12 0.135 11 0.117 11 0.117 13 0.140 13 0.140
N-4.4 R2 12 0.135 12 0.128 16 0.179 14 0.151 12 0.137
N-6.5 R3 12 0.135 11 0.117 13 0.148 12 0.128 11 0.123
N-9.4 R4 11 0.123 11 0.117 14 0.158 13 0.140 11 0.126
NNE-1.1 RS 7 0.076 8 0.084 7 0.077 8 0.092 7 0.075
NNE-5.65 RS 12 0.135 12 0.128 12 0.128 14 0.151 12 0.134
NE-1.7 R7 7 0.076 8 0.084 7 0.077 8 0.092 i 0.078
NE-4.8 R8 11 0.123 , ¥ 10 0.107 11 0.116 11 0.047
ENE-2.5 R9 12 0.135 11 0.117 13 0.138 14 0.151 12 0.137
ENE-5.0  R10 9 0.100 13 0.139 13 0.138 15 0.163 12 | 0437
E-0.5 R11 10 0.112 10 | 0.106 9 0.097 12 0.128 10 0.106
E-1.9 R12 10 0.112 9 0.095 8 0.087 11 0.116 10 0.106
E-3.5 R13 11 0.123 11 0.417 11 0.117 12 0.128 10 0.115
E-4.2 R14 13 0.147 12 0.128 12 0.128 12 0.128 12 0.129
ESE-1.4  R15 11 0.123 11 0.117 13 0.148 12 0.128 10 0.112
ESE-4.7 __ R16 12 0.136 12 0.128 13 0.148 13 0.140 1 0.123
SE-1.3 R17 1 0.123 12 0.128 13 0.148 13 0.140 10 0.112
SE-3.85 R18 10 0.112 10 0.106 13 0.138 12 0.128 10 0.115
SE-4.6 R19 11 0.123 13 0.139 13 0.138 11 0.116 10 0.109
SSE-1.3  R20 11 0.123 13 0.139 10 0.107 13 0.140 " 0.120
SSE4.4 _ R21 10 0.112 11 0.117 9 0.097 12 0.128 9 0.104
SSE-4.5  R22 10 0.112 11 0.117 11 0.117 12 0.128 11 0.126
§5-1.5 R23 | 10 0.112 10 0.106 10 0.107 12 0.128 9 0.104
$-4.2 R24 | 12 0.135 12 0.128 " 0.117 14 0.151 1" 0.126
$/SSW-1.2 _R25 11 0.123 12 0.128 11 0.117 13 0.140 11 0.123
SSW-4.8  R26 11 0.123 12 0.128 " 0.117 12 0.128 11 0.120
SW-0.9 R27 11 0.123 11 0.117 11 0.117 12 0.128 10 0.115
SW-4.8 R28 10 0.112 10 0.106 8 0.087 14 0.151 9 0.095
SW-12.3(C) R20 | 11 0.123 11 0.117 11 0.117 12 0.128 11 0.120
WSW-1.0  R30 11 0.123 12 0.128 12 0.128 13 0.140 10 0.115
WSW-5.35 R31 10 0.112 11 0.117 13 0.138 12 0.128 10 0.106
WSW-7.0 (C)R32 | 12 0.135 13 0.139 13 0.148 12 0.128 12| 0432
W-1.0 R33 9 0.100 10 0.106 9 0.097 11 0.116 10 0.106
W-2.0 R34 9 0.100 9 0.095 H 0.117 11 0.116 9 0.101
W-55 _ R3s | 10 0.112 10 0.106 ’ i 13 0.140 11 0.008
WNW-1.0 _ R36 11 0.123 13 0.139 11 0.117 13 0.140 12 0.129
WNW-5.0 R37 | 11 0.123 13 0.139 12 0.128 13 0.140 " 0.123
WNW-67  R38 10 0.112 12 0.128 10 0.107 13 0.140 9 0.104
NW-1.0 R39 10 0.112 10 0.106 10 0.107 12 0.128 10 0.109
NW-5.7 R40 11 0.123 12 0.128 12 0.128 13 0.140 11 0.123
NW-9.9 R#1 | 10 0.112 12 0.128 11 0.117 12 0.128 9 0.101
NNW-1.35  R42 8 0.088 8 0.084 5 0.056 8 0.092 6 0.061
NNW-4.6  R43 12 0.135 15 0.161 * * 13 0.140 13 0.123
AVERAGES 1 0.118 1" 0.119 12 0.120 12 0.131 11 0.110

*Please reference TRs located in this section
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Table 5 — TLD Trend Quarterly Average (Five most current years)
%& 2| 2018-2022 | Quarterly | Annual TLD | Annual
2018 | 2019 | 2020 | 2021 | 2022 Vi mR Avg Baseline Total Baseline

; mrem mrem

R1 11 11 12 12 12 g 11.55 12.0 50 44,6
R2 13 | 12 | 13 | 14 14 o 1315 13.6 49 50.2
R3 12 11 | 11 11 12 LE 11.40 11.8 44 45.6
R4 12 11 12 12 12 11.75 12,5 45 47.0
RS 8 8 8 7 8 % 7.85 8.9 27 30.2
R6 12 11 12 12 13 88 12.05 12.6 48 46.5
R7 8 8 7 8 8 mod 7.75 8.7 28 30.2
R8 13 | 12 | 13 12 11 e 12.25 13.3 % 50.0
R9 13 | 12 | 12 13 13 q 12.50 13.5 49 478
R10 15 | 15 | 13 | 13 13 | 13.85 14.8 49 58.4
R11 11 11| 11 11 10 B 10.70 11.9 38 42.2
R12 10 | 10 | 10 | 10 10 [Eedd  10.00 11.0 38 406
R13 11 | 11| 1 1 11 |5 10.95 11.9 41 43.0
R14 13 12 | 13 13 12 12.50 13.2 46 49.2
R15 11 11 11 11 12 | 11.25 1.7 40 43.6
R16 12 11 12 12 13 : 11.90 12.8 44 47.1
R17 12 12 | 13 12 12 _; 12.25 13.0 40 45.2
R18 11 12 | 10 11 11 a 10.95 11.3 41 4.7
R19 12 11 11 11 12 11.40 12.0 39 44.6
R20 11 11 11 11 12 11.15 12.2 43 422
R21 11 1 | 11 11 11 11.00 12.3 37 43.6
R22 11 11 1 11 11 11 e 11.00 12.6 45 43.6
R23 11 10 | 10 11 11 10.55 11.1 37 41.2
R24 12 12 | 12 12 12 11.95 12.9 45 48.2
R25 11 1M1 | 12 12 12 ; 11.55 12.0 44 411
R26 12 | 11 | 12 | 11 12 |98 0 11.65 12.2 43 44.8
R27 11 1 11 12 11 i 11.20 11.9 41 44.6
R28 10 10 | 10 10 11 10.15 11.1 34 40.2
R29 12 11 12 12 11 . 11.55 121 43 44.6
R30 12 12 | 12 12 12 |0 12.05 12.6 41 46.4
R31 11 10 | 11 12 12 | 11.15 117 38 43.8
R32 13 | 12 | 12 12 13 |8 12.40 13.3 47 48.1
R33 10 10 | 10 10 10 | _ 10.05 10.7 38 40.0
R34 10 | 10 | 10 10 10 - 10.05 10.9 36 38.0
R35 8 8 | 11 10 11 Je 9.60 11.0 . 38.8
R36 12 12 | 12 11 12 J 11.80 12.3 46 47.2
R37 12 | 11 | 12 12 12 o 11.85 12.4 44 45.8
R38 11 11 | 11 11 11 [ 10.95 11.8 37 43.4
R39 1 | 10 | 11 | 13- | 11 Haeg] 1115 11.8 39 428
R40 12 12 | 13 12 12 Bie 12.10 13.1 44 48.0
R41 10 10 | 11 11 1 10.55 11.1 36 40.2
R42 8 7 7 8 7 : 7.30 8.1 22 29.8
R43 13 | 12 | 13 | 11 13 & 12.45 135 44 50.8
Averages | 11 | 12 | 13 | 11 | 11 |5 1166 12.0 41 438

*Please reference TRs located in this section
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Airborne Program

Air particulate and air iodine samples were collected each week from the
eight monitoring locations described in Table 1 — Comanche Peak Nuclear
Power Plant Environmental Radiological Monitoring Program (as seen in
section I1.A). Each air particulate sample was collected by drawing air
through a 47 millimeter-diameter glass-fiber filter. Air iodine was
collected by drawing air through an impregnated charcoal cartridge which
was connected in series behind the air particulate filter. Shipped to an
independent laboratory, air particulate filters were analyzed weekly for
gross beta activity and were composited quarterly for gamma spectrometry
analysis. Charcoal cartridges were analyzed weekly for lodine-131.

A total of 416 air particulate filters were collected and analyzed for gross
beta activity. The reported gross beta activity ranged from a minimum
value of 1.48E-02 pCi/m? to a maximum value of 1.30E-01 pCi/m?
(control group excluded). Table 6 — Environmental Airborne Particulate
Gross Beta Results contains the reported values of all samples. Graph 1 —
Environmental Air Sample Gross Beta Results — Maximum and Minimum
trends the weekly high and low gross beta values to show the seasonal
variation of the results as well as providing indication of consistency
between the individual monitoring locations.

A total of 416 charcoal cartridges were analyzed for airborne Iodine-131.
Table 7 — Environmental Air Sample lodine-131 Results contains the
reported values of each Todine-131 analysis, all of which are less than
reportable levels.

All air particulate filters were collected and composited quarterly and then
analyzed by gamma spectrometry. Typical of pre-operational and previous
operational data results, the only radioactive nuclide identified in all the
samples was cosmogenic Beryllium-7, a naturally occurring isotope.

During the year 2022, there were exceptions to the Airborne Program.

TR-2022-001463: On Jan 11th 2022 it was discovered that air sample data
received from Gel Laboratories for location A-7 did not meet the required
LLD for particulate and iodine. The air sampler in the area had been
changed out and replaced with air sampler 2226 on November 2, 2021.
Following the identification of the data received the air sampler was
removed from service and sent for a re-calibration. It was found that the
air sampler flow was actually 79 liters per minute (LPM) instead of the 30
LPM the flow site glass was displaying. Based on the findings Gel Labs
was contacted and the following work orders (561663, 562483, 563319,
563543, 564523, 565204, 565868, 566105) were revised with the up to
date data recalculated with actual flow rate.

17
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Al-TR-2022-003969-1: Air Sample Stations A5 and A7 only ran for 113
hours for the week of 5/10/22 to 5/17/22. Intermittent power losses were
responsible for reduced run times.

AI-TR-2022-003969-2: Air Sample Station A7 only ran for 24 hours for
the week of 5/17/22 to 5/24/22. Intermittent power losses were responsible
for reduced run time.

AL-TR-2022-003969-7: While performing the weekly environmental run
for collection of air sampler filters, it was found that location A-7 was not
running due to a blown fuse. Air Sampler had a run time of 109 hours.
Replaced fuse, air sampler up and running.

AI-TR-2022-003969-8: While performing the weekly environmental run
for collection of air sampler filters, it was found that location A-7 was not
running due to a blown fuse. Air Sampler had a run time of 83.5 hours.
Replaced fuse, air sampler up and running.

AI-TR-2022-003969-12: During weekly collection of filters from air
samplers, Station A-5 had only 79 hour run time and A-8 had a 144 hour
run time due to grid line issues. Gridline issue persisted for four weeks on
these stations.

18




5”0'031‘;;9f"‘gghSTXX'%O?ﬂab[e 6 -- Environmental Airborne Particulate Gross Beta Results
age 19 o

(Units of pCi/m3)
A-8 A-7 A-5 A-6 A-4 A-3 A-1 A-2
Location
NW-1.0 SW/WSW-0.95 | S/SSW-1.2 SW-12.3 SSE-4.5 E-3.5 N-1.45 N-9.4

Date Control Control
01-04-22 4.89E-02 4.38E-02 6.05E-02 5.62E-02 5.08E-02 5.12E-02 6.10E-02 4 56E-02
01-11-22 6.12E-02 1.30E-01 7.41E-02 7.66E-02 6.55E-02 5.10E-02 8.09E-02 6.05E-02
01-18-22 4.82E-02 3.98E-02 6.15E-02 5.18E-02 4.93E-02 4.04E-02 5.84E-02 4.35E-02
01-25-22 5.07E-02 4 11E-02 5.92E-02 6.02E-02 5.04E-02 4.97E-02 6.34E-02 4.18E-02
02-01-22 5.02E-02 3.92E-02 5.42E-02 4.81E-02 4,75E-02 4,19E-02 5.18E-02 4,07E-02
02-08-22 3.49E-02 5.81E-02 4.26E-02 4 52E-02 3.39E-02 4 51E-02 5.02E-02 3.96E-02
02-15-22 3.64E-02 4.88E-02 5.59E-02 4. 73E-02 3.32E-02 4.31E-02 4.61E-02 4 48E-02
02-22-22 3.35E-02 5.30E-02 3.85E-02 4.72E-02 3.23E-02 4.33E-02 4.35E-02 3.86E-02
03-01-22 4,42E-02 7.19E-02 6.53E-02 6.01E-02 5.31E-02 5.27E-02 6.21E-02 5.87E-02
03-08-22 5.33E-02 6.78E-02 5.67E-02 5.89E-02 4.08E-02 5.10E-02 6.38E-02 5.53E-02
03-15-22 5.88E-02 6.38E-02 5.06E-02 5.30E-02 4.19E-02 5.44E-02 5.19E-02 4.80E-02
03-22-22 3.98E-02 4.80E-02 3.37E-02 3.86E-02 3.37E-02 3.61E-02 4.50E-02 3.57E-02
03-29-22 3.64E-02 4.78E-02 3.84E-02 3.64E-02 2.94E-02 3.87E-02 4.39E-02 3.19E-02
04-05-22 4.38E-02 5.27E-02 5.38E-02 5.05E-02 4.62E-02 4.39E-02 4.97E-02 5.66E-02
04-12-22 3.96E-02 4.94E-02 4.48E-02 4.19E-02 3.86E-02 4.20E-02 4,06E-02 5.19E-02
04-19-22 3.97E-02 5.85E-02 5.84E-02 4 47E-02 4 49E-02 4.39E-02 4.71E-02 6.20E-02
04-26-22 3.07E-02 4. 11E-02 3.80E-02 4,15E-02 3.93E-02 3.69E-02 3.30E-02 5.10E-02
05-03-22 3.63E-02 4 47E-02 3.83E-02 3.35E-02 3.57E-02 3.36E-02 3.58E-02 4 .52E-02
05-10-22 4.51E-02 5.57E-02 4.99E-02 4.60E-02 3.89E-02 3.58E-02 4 28E-02 5.27E-02
05-17-22 4.84E-02 * i 4 .89E-02 4 51E-02 4.30E-02 4.34E-02 5.83E-02
05-24-22 4 90E-02 N 5.36E-02 4 54E-02 4 .27E-02 4.66E-02 4.59E-02 6.11E-02
05-31-22 4.08E-02 4 83E-02 4.48E-02 4.43E-02 4 27E-02 4.19E-02 3.36E-02 5.19E-02
06-07-22 2.24E-02 2.93E-02 2.46E-02 2.55E-02 2.34E-02 2.11E-02 2.11E-02 2.69E-02
06-14-22 2.77E-02 4.01E-02 3.58E-02 3.52E-02 2.95E-02 3.16E-02 3.16E-02 3.59E-02
06-21-22 3.75E-02 5.21E-02 4.44E-02 4.,08E-02 3.66E-02 3.79E-02 3.76E-02 4.49E-02
06-28-22 3.39E-02 4.61E-02 4.42E-02 3.56E-02 3.23E-02 3.37E-02 3.75E-02 4 40E-02
07-05-22 2.52E-02 3.58E-02 3.24E-02 2.75E-02 3.07E-02 2.73E-02 2.93E-02 3.24E-02
07-12-22 2.90E-02 4 .07E-02 3.13E-02 3.08E-02 2.66E-02 2.63E-02 3.24E-02 3.68E-02
07-19-22 3.50E-02 4 84E-02 4,36E-02 3.45E-02 3.63E-02 3.70E-02 3.51E-02 4 23E-02
07-26-22 2.59E-02 3.82E-02 2.98E-02 2.86E-02 2.79E-02 2.93E-02 2.55E-02 3.16E-02
08-02-22 2.25E-02 3.02E-02 2.77E-02 2.72E-02 2.07E-02 2.31E-02 2.35E-02 2.32E-02
08-09-22 2.38E-02 i 2.98E-02 2.80E-02 2.57E-02 2.80E-02 2.91E-02 2.99E-02
08-16-22 2.59E-02 3.63E-02 3.26E-02 3.36E-02 2.82E-02 2.62E-02 2.87E-02 3.18E-02
08-23-22 2.46E-02 3.36E-02 3.00E-02 2.79E-02 2.29E-02 3.42E-02 2.58E-02 2.92E-02
08-30-22 1.48E-02 2.47E-02 2.25E-02 2.10E-02 1.80E-02 1.95E-02 1.87E-02 1.84E-02
09-06-22 1.96E-02 ol 2.77E-02 2.64E-02 2.43E-02 2.84E-02 2.23E-02 2.47E-02
09-13-22 3.33E-02 5.14E-02 4.22E-02 4 33E-02 3.34E-02 4.30E-02 3.31E-02 3.81E-02
09-20-22 4.57E-02 4.38E-02 3.82E-02 3.85E-02 4.38E-02 4.35E-02 4.01E-02 4.48E-02
09-27-22 4.78E-02 4.28E-02 4,25E-02 3.47E-02 427E-02 4.71E-02 4.11E-02 4 47E-02
10-04-22 5.08E-02 5.15E-02 4,78E-02 4.68E-02 5.00E-02 4.80E-02 4.65E-02 4.48E-02
10-11-22 8.46E-02 7.50E-02 6.46E-02 6.89E-02 7.72E-02 7.14E-02 6.33E-02 7.64E-02
10-18-22 5.27E-02 5.88E-02 4.56E-02 4.35E-02 5.17E-02 4.42E-02 4,56E-02 4.89E-02
10-25-22 4.53E-02 4 66E-02 3.54E-02 3.72E-02 4,04E-02 3.91E-02 3.99E-02 4.43E-02
11-01-22 7.18E-02 7.41E-02 6.17E-02 5.80E-02 7.18E-02 6.13E-02 6.15E-02 4.22E-02
11-08-22 4.80E-02 4,05E-02 4,73E-02 3.73E-02 4.50E-02 4.44E-02 4.03E-02 4.37E-02
11-15-22 ¥ 4.01E-02 * 3.98E-02 3.89E-02 4.35E-02 3.29E-02 3.94E-02
11-22-22 ¥ 6.74E-02 X 6.12E-02 6.50E-02 5.79E-02 5.18E-02 6.13E-02
11-29-22 * 5.29E-02 = 5.47E-02 4 97E-02 4.69E-02 4.89E-02 5.79E-02
12-06-22 i 4.48E-02 3.63E-02 3.88E-02 4.24E-02 3.70E-02 3.79E-02 4 .52E-02
12-13-22 4.11E-02 4.08E-02 3.69E-02 3.25E-02 4 63E-02 3.88E-02 3.22E-02 4.86E-02
12-20-22 3.82E-02 3.66E-02 3.06E-02 3.34E-02 3.73E-02 3.43E-02 3.01E-02 3.74E-02
12-27-22 5.53E-02 5.35E-02 4.36E-02 5.27E-02 5.82E-02 3.93E-02 3.63E-02 5.83E-02

Required LLD 1.00E-02

*Please reference TRs located in this section

19



Enclosure with TXX-23021

Page 20 of 218
Graph 1 -- Environmental Air Sample
Gross Beta Results - Maximum and Minumum
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Graph 2 -- Environmental Airborne Particulate Gross Beta Results by Station
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Table 7-- -- Environmental Air Sample lodine-131 Results

(Units of pCi/m3)

All sample analysis results are <MDC values listed below in the following table

A-8 A7 A-5 A-6 A4 A3 A-1 A-2
Location
NW-1.0 SW/WSW-0.95 S/ISSW-1.2 SW-12.3 SSE-4.5 E-3.5 N-1.45 N-9.4
Date Control Control

01-04-22 1.04E-02 3.49E-03 9.58E-03 9.47E-03 9.60E-03 6.55E-03 9.98E-03 1.14E-02
01-11-22 9.89E-03 1.06E-02 1.37E-02 9.83E-03 1.22E-02 1.44E-02 1.17E-02 1.22E-02
01-18-22 1.65E-02 6.95E-03 1.45E-02 1.31E-02 1.59E-02 2.30E-02 1.52E-02 1.76E-02
01-25-22 1.86E-02 6.11E-03 1.29E-02 9.04E-03 1.14E-02 1.48E-02 1.14E-02 1.20E-02
02-01-22 7.64E-03 3.76E-03 1.56E-02 1.30E-02 9.65E-03 2.20E-02 1.15E-02 1.21E-02
02-08-22 8.82E-03 8.01E-03 7.58E-03 7.74E-03 9.66E-03 8.07E-03 1.04E-02 7.61E-03
02-15-22 1.70E-02 1.52E-02 1.69E-02 1.31E-02 1.38E-02 2.66E-02 1.41E-02 2.25E-02
02-22-22 1.21E-02 1.19E-02 1.37E-02 1.39E-02 1.26E-02 9.23E-03 2.84E-02 1.46E-02
03-01-22 1.00E-02 1.34E-02 1.05E-02 8.55E-03 1.00E-02 1.11E-02 7.42E-03 8.15E-03
03-08-22 1.42E-02 1.27E-02 7.90E-03 8.21E-03 1.23E-02 1.33E-02 1.34E-02 1.25E-02
03-15-22 1.91E-02 2.52E-02 9.03E-03 1.49E-02 1.70E-02 1.38E-02 1.52E-02 2.19E-02
03-22-22 1.83E-02 1.25E-02 1.42E-02 1.08E-02 8.72E-03 2.36E-02 1.12E-02 1.52E-02
03-29-22 1.33E-02 1.11E-02 1.31E-02 1.12E-02 1.23E-02 1.36E-02 1.55E-02 1.88E-02
04-05-22 1.40E-02 1.14E-02 1.38E-02 2.66E-02 1.35E-02 1.43E-02 1.79E-02 1.42E-02
04-12-22 1.34E-02 2.14E-02 1.44E-02 1.31E-02 9.61E-03 1.38E-02 1.82E-02 1.16E-02
04-19-22 2.61E-02 2.09E-02 2.01E-02 1.51E-02 1.81E-02 1.42E-02 1.48E-02 1.54E-02
04-26-22 1.29E-02 1.49E-02 1.48E-02 1.38E-02 1.38E-02 1.63E-02 1.14E-02 1.37E-02
05-03-22 1.45E-02 1.85E-02 2.40E-02 1.82E-02 1.49E-02 3.31E-02 1.47E-02 1.88E-02
05-10-22 2.06E-02 2.13E-02 2.42E-02 1.59E-02 2.14E-02 1.77E-02 1.58E-02 3.06E-02
05-17-22 1.35E-02 * * 1.58E-02 1.24E-02 1.47E-02 2.01E-02 1.01E-02
05-24-22 1.19E-02 * 1.26E-02 7.70E-03 1.07E-02 1.03E-02 9.34E-03 9.91E-03
05-31-22 1.30E-02 8.17E-03 1.19E-02 1.13E-02 9.64E-03 7.76E-03 1.04E-02 1.16E-02
06-07-22 1.43E-02 1.36E-02 1.06E-02 9.05E-03 1.22E-02 1.42E-02 1.07E-02 1.64E-02
06-14-22 8.02E-03 1.70E-02 1.82E-02 1.87E-02 1.30E-02 1.23E-02 1.52E-02 1.72E-02
06-21-22 1.95E-02 2.25E-02 2.59E-02 1.86E-02 1.74E-02 1.58E-02 1.91E-02 1.33E-02
06-28-22 1.85E-02 1.87E-02 1.72E-02 1.56E-02 2.00E-02 1.33E-02 1.92E-02 2.09E-02
07-05-22 1.95E-02 1.91E-02 1.97E-02 2.13E-02 2.28E-02 2.33E-03 1.61E-02 2.42E-02
07-12-22 1.07E-02 1.70E-02 1.52E-02 1.33E-02 1.48E-02 2.43E-02 1.71E-02 1.83E-02
07-19-22 2.01E-02 1.78E-02 1.94E-02 1.67E-02 1.76E-02 2.72E-02 2.23E-02 1.80E-02
07-26-22 1.72E-02 1.21E-02 1.42E-02 1.72E-02 2.00E-02 1.45E-02 1.37E-02 1.30E-02
08-02-22 1.95E-02 1.34E-02 1.01E-02 1.40E-02 1.56E-02 1.33E-02 1.55E-02 1.20E-02
08-09-22 2.77E-02 * 2.68E-02 3.26E-02 2.58E-02 2.43E-02 5.22E-02 2.62E-02
08-16-22 2.01E-02 2.26E-02 1.54E-02 1.40E-02 1.70E-02 1.65E-02 1.29E-02 2.46E-02
08-23-22 9.44E-03 1.22E-02 1.24E-02 1.33E-02 6.78E-03 9.82E-03 1.15E-02 1.26E-02
08-30-22 9.67E-03 8.46E-03 1.04E-02 8.65E-03 8.07E-03 1.15E-02 9.61E-03 1.07E-02
09-06-22 7.84E-03 * 7.45E-03 8.66E-03 1.04E-02 1.14E-02 1.09E-02 1.32E-02
09-13-22 2.09E-02 1.93E-02 1.64E-02 2.32E-02 2.46E-02 1.47E-02 1.97E-02 1.92E-02
09-20-22 1.19E-02 1.06E-02 8.63E-03 1.32E-02 1.39E-02 1.07E-02 1.34E-02 1.19E-02
09-27-22 2.77E-02 1.88E-02 2.24E-02 2.13E-02 2.75E-02 3.04E-02 2.74E-02 2.69E-02
10-04-22 2.01E-02 2.26E-02 1.84E-02 2.00E-02 1.90E-02 1.63E-02 1.29E-02 2.31E-02
10-11-22 4 14E-02 2.65E-02 2.70E-02 3.59E-02 3.45E-02 3.94E-02 2.98E-02 3.47E-02
10-18-22 2.00E-02 2.19E-02 1.88E-02 1.36E-02 1.88E-02 1.72E-02 2.23E-02 2.96E-02
10-25-22 1.98E-02 1.81E-02 1.92E-02 1.51E-02 1.81E-02 2.03E-02 1.52E-02 1.81E-02
11-01-22 1.32E-02 1.11E-02 1.94E-02 1.40E-02 1.34E-02 1.38E-02 1.18E-02 1.10E-02
11-08-22 2.18E-02 2.11E-02 3.84E-02 1.97E-02 1.64E-02 1.55E-02 2.43E-02 1.60E-02
11-15-22 * 1.96E-02 * 2.22E-02 2.24E-02 2.16E-02 1.99E-02 1.83E-02
11-22-22 * 2.04E-02 * 1.58E-02 1.52E-02 2.02E-02 1.58E-02 1.65E-02
11-29-22 ¥ 1.28E-02 il 1.24E-02 1.09E-02 6.66E-03 7.38E-03 1.14E-02
12-06-22 i 1.68E-02 1.67E-02 1.74E-02 2.09E-02 1.42E-02 1.43E-02 2.12E-02
12-13-22 2.77E-02 3.13E-02 2.78E-02 2.71E-02 3.98E-02 3.83E-02 3.32E-02 2.48E-02
12-20-22 1.66E-02 1.86E-02 1.05E-02 1.99E-02 1.79E-02 1.45E-02 1.21E-02 1.48E-02
12-27-22 4.32E-02 2.11E-03 3.83E-02 2.52E-02 4.31E-02 3.82E-02 2.76E-02 3.79E-02

*Please reference TRs located in this section
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D.

Discharge Pathway Surface Water Program

Discharge Pathway Surface water monitoring stations are found at four
locations as detailed in Table 1 — Comanche Peak Nuclear Power Plant
Radiological Environmental Monitoring Program. Location N-1.5
provides samples representative of Squaw Creek reservoir surface water at
a location beyond significant influence of the plant discharge. Location
ESE-1.4 provides samples representative of discharges from Squaw Creek
reservoir downstream to Squaw Creek and to Lake Granbury via an
installed return line. [NOTE: The installed return line to Lake Granbury
has never been used to send water back to Lake Granbury.] Location NE-
7.4 provides samples of Lake Granbury surface water downstream of the
discharge from the return line from Squaw Creek reservoir. A control
sample is obtained from the Brazos River, upstream of Lake Granbury at
location N-19.3. Discharge Pathway Surface water samples from Squaw
Creek reservoir locations were collected weekly and composited for
monthly gamma isotopic analysis. Samples from Lake Granbury locations
were collected monthly and analyzed by gamma spectrometry. All
Discharge Pathway Surface Water samples were also composited quarterly
by location for tritium analysis.

All Discharge Pathways Surface Water samples were collected as
required. Forty-eight samples were analyzed by gamma spectrometry. All
results for the required radionuclides were reported as less than the
required LLDs. Sixteen quarterly composited samples were analyzed for
tritium. The results of the reported tritium values for Squaw Creek
reservoir were in line with expected concentrations. The tritium values
ranged from a high of 1.44E+04 pCi/l to a low of 7.22E+03 pCi/l. The
results from Lake Granbury were all less than the required LLDs as
expected. The tritium concentration reported in Squaw Creek is well
below the action level of 3.00E+4 pCi/l and is following the expected
concentration variations based on fuel cycles, power histories and
reservoir makeup due to rain and pump transfers from Lake Granbury.
Graph 3 — Discharge Pathway Water Tritium Results indicates the current
results and the short-term trend of the tritium concentration in Squaw
Creek reservoir, Squaw Creek spillway, Lake Granbury, and Brazos River
(control location). Graph 4 — Squaw Creek Maximum Tritium Values
trends the reservoir tritium concentration since it was first detected in
1990 after Unit 1 startup. Squaw Creek reservoir tritium is a direct
product from the operation of CPNPP.
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There should not be any significant changes in the tritium concentrations
in the near future and no action levels are anticipated. A review of pre-
operational and operational data indicated the 2022 results were both

expected and consistent with previous data and that no anomalies had
occurred.

During the year 2022, there were no exceptions to the Discharge
Pathway Surface Water.

GRAPH 3 - DISCHARGE PATHWAY WATER TRITIUM RESULTS
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E.

Squaw Creek and Lake Granbury Surface Water Program

Surface water was collected at two monitoring locations. Table 1 --
Comanche Peak Nuclear Power Plant Radiological Environmental

Monitoring Program details the location and types of analysis required.

Samples of water from Squaw Creek reservoir were collected at the
monitoring location NNW-0.1. There is not a surface water drinking
source within a mile of CPNPP. Monitoring location N-9.9 is used as a
surface drinking water location based on the proximity of the City of
Granbury intake to the Granbury potable water system. All surface water
samples were collected weekly and then composited for Iodine-131
analysis, gamma isotopic analysis, and gross beta analysis on a monthly
basis. Tritium analysis was performed on a quarterly basis.

All samples were analyzed for gamma emitting radionuclides. There were
no gamma emitting radionuclides identified in any of the twenty-four
composite samples. Tritium reported in Squaw Creek reservoir ranged
from 1.33E+04 pCi/l to 7.22E+03 pCi/l and averaged 1.02E+04 pCi/lL
Tritium reported from all Lake Granbury water samples indicated less than
the required LLD as expected. Graph 5 — Environmental Squaw Creek and
Lake Granbury Surface Water Tritium Results trends the results reported
for the year 2022.

Graph 6 — Environmental Squaw Creek and Lake Granbury Surface Water
Gross Beta Results trends the gross beta results for the two monitor
locations and indicates no influence from Comanche Peak in the levels
detected in the two different bodies of water. Gross Beta results at the
indicator location NNW-0.1 ranged from 8.70+00 pCi/l to 1.77E+01
pCi/l with an average of 1.32E+01 pCi/l. Gross Beta results at the control
location N-9.9 ranged from 2.25E+00 pCi/l to 5.82E+00 pCi/l with an
average of 4.03E+00 pCi/l. Past gross beta results for Lake Granbury
have been as high as 1.23E+01 pCi/l, which is still within acceptable
levels for gross beta. The gross beta results received are within values
previously reported and there is no reportable level for gross beta so no
action is required at this time.

During the year 2022, there were no exception to the Surface Water
Program.
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Graph 5 -- Environmental Squaw Creek and Lake
Granbury Surface Water Tritium Results
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F.

Ground Water Program

Table 1 — Comanche Peak Nuclear Power Plant Radiological
Environmental Monitoring Program specifies the five groundwater
monitoring locations. Groundwater supplies in the site area are not
affected by plant effluents and are sampled only to provide confirmation
that groundwater is not affected by plant discharges. Groundwater
samples were collected quarterly and analyzed for gamma isotopes and
tritium at each location.

A total of twenty groundwater samples were collected from the five
different monitoring locations. There were no radionuclides identified in
any of the samples. All required LLDs were met for each required gamma
emitting radionuclide. Tritium analysis was performed on twenty
samples, all indicated less than the required LLD. The results confirm that
plant discharges are having no effect on groundwater in the area
surrounding Comanche Peak.

Groundwater samples are taken quarterly in accordance with STA-654,
“Groundwater Protection Program”.

During the year 2022, there were no exceptions to the Ground Water
Program.
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G.

Sediment Program

Table 1 — Comanche Peak Nuclear Power Plant Radiological
Environmental Monitoring Program specifies shoreline sediments were
collected at four different monitoring locations. One sample location is
along the shore of Squaw Creek Reservoir, one sample location is on
Squaw Creek downstream of the dam discharge and two locations are
along Lake Granbury’s shores. Each sample is collected on a six-month
frequency and sent to the contract laboratory for analysis by gamma
spectrometry.

The process of shoreline sedimentation is a complex evolution whereby
potential radionuclides and stable elements may concentrate in the bottom
sediment of particular bodies of water. The concentrations are affected by
such things as colloidal particles combining with chelating agents and
biological action of bacteria and other benthic organisms. Monitoring of
the area shorelines provides one of the first and best indicators of
radionuclide deposition.

As expected, and in agreement with previous results from both the pre-
operational and operational programs, naturally occurring Potassium-40
was detected in all eight samples and Beryillum-7 was detected in three of
the samples. All required radionuclide results were reported as less than
the required LLDs. During previous years, both pre-operational and
operational, positive indications occasionally had been noted for Cesium-
137 however during 2022 there was one positive Cesium-137 results
reported. As expected, there were no results in any sediment sample that
indicated any direct influence from CPNPP discharges to the local
environment.

During the year 2022, there were no exceptions to the Sediment
Program
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Fish Program

Fish samples were collected at two locations. One monitoring location is an area
approximately 0.1 miles south-east of the site on Squaw Creek Reservoir. The
second location is on Lake Granbury approximately eight miles north-northeast of
the site. Fish sampling is scheduled for the months of April and November. The
collected fish are frozen and shipped to the independent laboratory where the
edible portions are analyzed for gamma emitting radionuclides.

Tritium analysis is performed annually on Squaw Creek fish (CR-2014-013335).
The analysis of the (cooked) fish sample collected on May 24, 2022 from Squaw
Creek indicates a positive Tritium (TR-2022-003969-3) concentration of 3.45
pCi/g. This is consistent with tritium concentration of fish from previous years:
2021 uncooked fish was 7.62 pCi/g, 2020 sample was 6.18 pCi/g. This is not an
ODCM required sample/analysis, and there is NO reporting level. The
sample/analysis of cooked fish from Squaw Creek was a recommendation during
an audit.

Lake Granbury Catfish and Bass samples were analyzed. There were no positive
results reported except for the expected Potassium-40, which is naturally
occurring in all living organisms. All required radionuclide results were reported
as less than the required LLDs. As a result of the fish-sampling program, there
were no anomalies noted and no indication of any influence on the surrounding
environment from Comanche Peak plant discharges.

No abnormal results were reported by CPNPP or by the State of Texas. As
expected, Potassium-40 was the only positive isotope found.

During the year 2022 there was no exceptions to the Fish Program.
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' 1

Food Products Program

Food products (pecans/tomatoes) were collected at the time of harvest.
The samples are obtained at monitoring location ENE-9.0 and location E-
4.2 at the time of harvest and are shipped to the contract laboratory for
gamma isotopic analysis.

Naturally occurring Potassium 40 was detected in the samples as expected
and all other required radionuclide results were reported as less than the
required LLDs.

During the year 2022, there were no exceptions to the Food Products
Program.
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J. Broadleaf Program

Broadleaf sample collection is conducted in accordance with the
requirements of the Radiological Environmental Monitoring Program.
The program specifies the sampling based on the absence of milk
monitoring locations. One broadleaf control location is located at SW-
13.5 in the vicinity of the previous control milk location. The two
indicator locations, N-1.45 and SW-1.0, are located near the site
boundaries. The broadleaf samples consist of mainly native grasses and
are analyzed for lodine-131 and gamma emitting isotopes.

All radionuclide analysis met their required LLDs. The naturally
occurring radionuclides of Potassium-40 was found in 36 of 36 samples
taken and radionuclide Beryllium-7 was present in 35 of 36 samples.

During the year 2022, there were no exception to the Broadleaf
Program.
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Conclusions

Based on the results presented in this report and from comparisons with the
pre-operational and operational program results from previous years, it can be
concluded that the impact of Comanche Peak on the environment is minimal.
The only indication directly attributable to Comanche Peak is the tritium
detected in Squaw Creek reservoir.

The tritium in Squaw Creek reservoir is reaching equilibrium and is expected
to remain well below the reportable level.

Gross beta trend indications concerning Squaw Creek Reservoir are consistent
with previous values and do not indicate any increase due to influence from
Comanche Peak. Future data will be evaluated as it is received and will be
addressed as necessary.

There were no values reported during the year 2022 that exceeded any
NRC reportable limit.

Inter Laboratory Comparison and Cross Check Program
GEL Laboratories LLC

GEL Laboratories LLC is the independent contract laboratory that processes
the radiological environmental monitoring samples collected by CPNPP. The
contract laboratory is required to participate in an Interlaboratory Comparison
Program in accordance with the ODCM Control 3.12.3. GEL participates in
multiple programs to ensure all environmental media sent to them are
analyzed to the proper standards.

GEL Laboratories, LLC (GEL) is a privately owned environmental laboratory.
GEL was established as an analytical testing laboratory in 1981. Now a full-
service lab, their analytical divisions use state of the art equipment and
methods to provide a comprehensive array of organic, inorganic, and
radiochemical analyses.

GEL administers the QA program in accordance with the Quality Assurance
Plan, GL-QSB-001. Their Quality Systems include all quality assurance (QA)
policies and quality control (QC) procedures necessary to plan, implement,
and assess the work they perform. GEL’s QA Program establishes a quality
management system (QMS) that governs all of the activities of their
organization.

31



Enclosure with TXX-23021
Page 32 of 218

TR-2023-002232: During a plant review committee meeting questions were raised on the
Quality Assurance Program of Gel Laboratories regarding radiological
proficiency/performance testing results concluded as “Not Acceptable”. Further, an issue
documented in the corrective action program for Gel Laboratories described that all testing
criteria was met and no cause could be determined or corrected. No concrete answer for
questions was produced during the meeting.

Gel Laboratories was contacted regarding concerns of the plant review committee. It was
found that Gel Laboratories conducts acceptable testing of Comanche Peak Environmental
Samples. In accordance with the CPNPP Offsite Dose Calculation Manual (ODCM) that
serves as a supporting document of Technical Specification 5.6.2, CPNPP is committed to
having samples evaluated by a laboratory following an interlaboratory comparison program.
In 2022, Gel Laboratories analyzed 463 performance evaluation samples of which 453 were
found acceptable.

Based on the response by Gel Laboratories and additional review of the Annual Quality
Assurance Report the “Not Acceptable” results listed therein outline individual instances of
the performance evaluation tests not meeting acceptable tolerances. The performance
evaluation testing by Gel Laboratories is conducted by procuring single blind performance
evaluation samples from Eckert and Ziegler Analytics as a verification of meeting sample
matrices. This is not related to actual sample results from Comanche Peak. When an
individual performance evaluation test result is outside of the acceptable limits they use a
Corrective Action Request and Report (CARR) to address such a case. The CARR will
initiate a root cause evaluation that will include review of sample preparation and analytical
processes. The investigations are carried out by team leaders and members of the QA
Department.
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Appendix A

Gel Environmental Lab Results
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To:
From:
Date:

Subject:

gel.com

Distribution List
Robert L. Pullano, Director, Quality Systems, GEL Laboratories, LLC
June 17, 2022

Environmental Laboratory Quarterly Quality Assurance Report for
Environmental Analyses (January - March 2022)

Aftached is GEL Laboratories, LLC (GEL) first quarter 2022 quality assurance
report covering Environmental Analyses. This report includes internal quality
assurance comparisons, analytical Performance Test (PT) sample cross check
programs in support of client Radiological Environmental Monitoring Programs
(REMP) and analysis of additional radionuclides in environmental samples that are
typically outside the REMP scope.

A total of 22 individual PT analyses were evaluated during this period. GEL
received performance evaluation samples from Eckert & Ziegler Analytics, Inc.
(EZA).

Please do not hesitate to contact your project manager or me with any additional
questions or comments about the report. | can be contacted by email
bob.pullano@agel.com, or by phone at 843-556-8171 ext. 4429,

et e

Robert L. Pullano
Director, Quality Systems

Attachment

problem solved

PO Box 30712 Charleston, 8C 29417
2040 Savage Road  Charleston, G 20407

P 8435568171
F 843.766.1178
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ENVIRCNMENTAL LABORATORY QUALITY REPORT
2022 - FIRST QUARTER

In accordance with the U.S. Nuclear Regulatory Commission requirements, GEL Laboratories, LLC
{GEL) participates in an Interlaboratory Comparison Program (ICP). This satisfies the requirements
of both Regulatory Guide 4.15, Revision 1, "Quality Assurance for Radiological Monitoring Programs
{Normal Operations) - Effluent Streams and the Environment", February 1979 and Regulatory Guide
4.15, Revision 2, "Quality Assurance for Radiological Monitoring Programs (Inception through
Normal Operations to License Termination) - Effluent Streams and the Environment®, July, 2007.
Both guides indicate the ICP is to be conducted with the U.S. Environmental Protection Agency
(EPA) Environmental Radioactivity Laboratory Intercomparison Studies (Cross-check} Program or
an equivalent program, and the ICP should include all sample medium/radionuclide combinations
that are offered by the EPA and included in the REMP.

Throughout the year, GEL receives performance evaluation samples from the U.S. Department of
Energy Mixed Analyte Performance Evaluation Program (MAPEP), ERA’s Mixed Rad (MRAD)
Proficiency Testing Program, ERA’'s RadChem Proficiency Tesfing Program (RAD), and ERA's Quik
Response Proficiency Testing Program. Each provider has a documented Quality Assurance (QA)
program and the capability to prepare Quality Confrol (QC) materials traceable to the National
Institute of Standards and Technology. The ICP is a third-party blind testing program which provides
a means to ensure independent checks are performed on the accuracy and precision of the
measurements of radioactive materials in environmental sample matrices. The providers supply the
crosscheck samples to GEL. Upon receipt, the laboratory performs the analyses in a normal
manner. Laboratory results are given to each provider for evaluation.

The accuracy of each result reported to Eckert & Ziegler Analytics, Inc. (EZA) is measured by the
ratio of GEL's result to the known value. Accuracy for all other results is based on statistically derived
acceptance ranges calculated by the providers or from internally derived ranges if not provided in
the report. An investigation is initiated whenever the ratio or reported result falls outside of the
acceptance range.

A summary of GEL's results received during First Quarter 2022 is provided in Table 2 for the required
sample matrix types and isotopic distribution. GEL's results met acceptance criteria for 22 of 22
reported analytes, therefore, investigations and/or corrective actions were not necessary.

Page 2 of 7
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TABLE 1

INTERNAL LABORATORY QUALITY CONTROL RESULT
SUMMARY

January through March 2022

Page 3of 7
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GEL Laboratorigs u.¢ PO Box 80712 Charlostan, SC 28417

2040 Savage Road  Charleston, 8¢ 25407

P 843,556,617 F 843.766.1178

Bias Criteria (-i-"/ 25% ; Precislun Criterla (Nota :l.)
WITHIN | OUTSIDE | WITHIN | . OUTSIDE

:I.st Quarter 2022 CRITERIA | CRITERIA ';CRITERIA s énrféﬁu ;-
MILK _ AR - il L
Gas Flow Sr 2nd count 30 0 33 0
Gas Flow Total Strontium 9 0 9 0
Gamma Spec Liguid RAD A-013 with
Ba, La . 27 0 77 0
LSC Iron-55 6 0 6 r 0
Gamma Spec Solid RAD A-013 3 0 3 0
LSC Nickel 63 6 0 6 0
Gas Flow Sr 2nd count 3 0 3 0
Gas Flow Total Strontium 6 0 6 0
Gamma Spec Solid RAD A-013 with
Iodine 12 0 15 0
FILTER P L
Gross A& B 219 0 186 0
Gamma Spec Filter 24 0 54 - e
| LIQUID i E
Tritium 183 0 222 0
LSC Iron-55 6 0 6 0
LSC Nickel 63 6 0 6 0
Gas Flow Sr 2nd count 6 0 6 0
Gas Flow Total Strontium 18 0 12 0
Gross Alpha Non Vol Beta i8 0 56 0
Gamma Spec Liquid RAD A-013 with
Ba, La 55 0 118 0
Gamma Spec Liguid RAD A-013 with
Iodlne 15 0 . 5_3 B 0 .
Gamma Spec Solid RAD A-013 17 0 17 0
Gas Flow Total Strontium 6 0 6 0
Gamma Spec Solid RAD A-013 with
Iodine A 6 0 6 0
VEGETATION “s :
Gamma Spec Solid RAD A-013 | 6 0 6 0

Page 4 of 7
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gel.com

Gamma Spec Solid RAD A-013 with

lodine SRR SN | WY N N _— 0
TATR GHARGORL . o  Bf g B e e RS T 2
Carbon-14 (Ascarite/Soda Lime Filter
_per Liter) - 21 9 ST N
‘DRINKING WATER L S L : SRS NN
Tritium 15 0 27 0

LSC Iron-55 6 0 6 0

LSC Nickel 63 6 0 6 0
Gamma Iodine-131 9 0 12 0

Gas Flow Sr 2nd count 3 0 3 0

Gas Flow Total Strontium 9 0 15 0
Gross Alpha Non Vol Beta 71 0 78 0
Gamma Spec Liquid RAD A-013 with '

Ba, La 15 1] 30 0
Gamma Spec Liquid RAD A-013 with

Iodine o 0 12 0
Note 1: The RPD must be 20 percent or less, if both samples are greater than 5 times the MDC. I both results are
less than 5 times MDC, then the RPD must be equal to or [ess than 100%. If one resuit is above the MDC and the
other is below the MDC, then the RPD can be calculated using the MDC for the result of the one below the MDC.
The RPD must be 100% or less. In the situation where both results are above the MDC but cne result is greater
than 5 times the MDC and the other is less than 5 times the MDC, the RPD must be less than or equal to 20%. [f
both results are below MDC, then the limits on % RPD are not applicable.

Page 5 of 7

GEL Laboratories e POBox 30712 Cherleston, §G 20417 2040 Sovage Road Charloston, SC 28407 P 043.556.4171 F 843.786.1178 www,gol.com



Enclosure with TXX-23021
Page 39 of 218

l Laboratoriestic

a member of The GEL Group INe

TABLE 2

OS S o
PO Box 30712 Charleston. 8C 20417
2040 Savage Road  Charleston, 8C 20407

P 843556.8171
B $43.766.1178

gal.com

GEL QUARTERLY INTERLABORATORY COMPARISON

GEL Laboratories e

January through March 2022

PO Box 30712 Charleston, 56 20417
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gel.com

- Report ~
st i 2 Closing / hE ELk TR vl & fiesindfen RS Y
PT | Quarier/. | Recaived | S .o .| Reported | Assignad | Acceptancs | Perfommance
Provider | - Year. .. Date . |iNumber:}. - Analyte Value ° Value - Limits Evaluation _
EZA 1st/2022 05/20/22 E13655 Cartridge pCl lodine-131 8.98E+01 8.72E+01 1.03 Agceptable
EZA 181/2022 05/20/22 E13656 Milk pCi/L Strontium-89 | 9.30E+01 | 9.68E+01 0.96 Acceptable
EZA 1st/2022 05/20/22 E13656 Milk pCiiL Strontium-90 | 8.41E+00 | 1.26E+01 0.67 Acceplable
EZA 1st/2022 05/20/22 E13657 Milk. pCIAiL Cerium-141 B.IME+D1 | 646E+01 1.29 Accaptable
EZA 1s1/2022 05/20/22 E13657 Milk pCiiL Coball-58 1.66E+02 | 1.64E+02 1.04 Acceptable
EZA 1s1/2022 06/20/22 E13657 Milk pCifL Cobalt-60 2.86E+02 | 3.02E+D2 0.98 Acceptable
Chromium-
EZA 1st/2022 05/20/22 E13657 Milk pCilL 51 3.82E+02 | 3.38E+02 1.16 Acceplable
EZA 1st/2022 05/20/22 E13657 Milk pCiiL Cesium-134 | 1.6BE+02 | 1.82E+02 .02 Acceptable
EZA 1s1/2022 05/20/22 E13657 Milk _pCilL Cesium-137 241E+02 | 2,23E+02 1.08 Acceptable
: Manganese-
EZA 1st/2022 06/20/22 E13657 Milk _pCilt. 54 1.76E+02 | 1.64E+02 1.07 Acceptable
EZA 1st/2022 05/20722 E13657 Milk |__pGifL Iron-58 1.91E+02 | 1.B5E:+D2 1.08 Acceptable
EZA 1st/2022 05/20/22 E13657 Milk pCill lodine-131 1.19E+02 | 9.67E+01 1.23 Acceptable
EZA 1st/2022 05/20/22 E13657 Milk pCI/L Zinc-65 2.62E+02 | 2.46E+02 1.06 Acceptable
EZA 18t/2022 05120022 E13653 Water pCilL Cerium-141 TA2E+01 | 7.61E+01 0.94 Acceptable
EZA 1sti2022 05/20/22 E13658 Watar pCIL Cobalt-58 205E+02 | 1.93E+02 1.06 Acceplable
EZA 1st/2022 05/20122 E13658 Water pCifL Cobalt-60 3.79E+02 | 3.55E+02 1.07 Acceptable
EZA 1542022 05/20/22 E13658 Water pCifL Ceslum-134 2.00E+02 | 2.14E+02 0.83 Acceplable
EZA 1s1/2022 05/20/22 E13658 Water pCiiL Cesium-137 | 2.65E+02 | 2.63E+02 1.01 Acceptable
EZA 1st/2022 05/20/22 E13658 Waler pCIiL lodine-131 9.35E+01 | B.78E+01 1.07 Acceptable
EZA 1st/2022 05/20/22 E13858 W