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= Environmental Surveillance Program. In CY 2025, evaluations of field and laboratory quality
assurance/quality control found no significant deficiencies in the sample collection, sample handling,
analytical methods, or procedures employed to collect data for the Environmental Surveillance
Program.

= Subcontracted laboratories receive accepted analytical proficiency in independent quality
control programs. Subcontracted laboratories used in the field and laboratory evaluations
demonstrated acceptable analytical proficiency in independent quality control programs, such as the
Mixed Analyte Performance Evaluation Program, and were successfully assessed resulting in
accreditation by the U.S. Department of Energy Consolidated Audit Program Accreditation Program.

11.0 QUALITY ASSURANCE

Quality assurance (QA) and quality control (QC) practices provide confidence in effluent
monitoring and environmental surveillance (ES) program results. QA and QC are
complementary processes. QA focuses on preventing defects by improving processes, while
QC focuses on identifying and correcting defects in the final product. HFO and Hanford
contractors are responsible for ensuring environmental monitoring and surveillance activities
incorporate quality as an integral part of every aspect of the program. This section describes
HMIS-managed QA/QC for the ES program.

The QA/QC of the Hanford Site ES program is documented through QA program plans, which
describe applicable QA and QC elements (e.g., HMIS-PLN-QA-23333, Environmental Quality
Assurance Program Plan). Sample analyses across all media types are performed by

contracted laboratories, which are also required to meet ES program QA plan specifications. !

The ES program includes environmental surveillances across multiple media types, on and off
the Hanford Site. The data are used to evaluate the potential impact of current and historic site
operations on the environment and to assess associated human health exposures to chemicals
and radionuclides. This section provides information on measures taken in CY 2025 to ensure
quality and defensibility in project management, sample collection, and analytical results.

11.1 PROGRAM MANAGEMENT

As per federal requirements, environmental surveillance activities are subject to an overall QA

program (QAP) that satisfies requirements for

collecting and assessing environmental data in Provides criteria to manage:

compliance with the following QA requirements: = QA program = Design
; = Personnel training/ Procurement
» DOE O 414.1D, Quality Assurance e e o C Tnepeston e
» EPA requirements for QA project plans . %U;'(')t\ilfemem ] :AC:r?:;aer;::nttestmg
(CIO 2105-8-02.1, Quality Assurance = Documents and assessment
Project Plan Standard) records = Independent
= Work processes assessment

» HMIS-PLN-QA-599, Quality Assurance
Program Description

1 Quality assurance/control specifications for groundwater sampling and program management are reported independently by the Central
Plateau Cleanup Company in accordance with CPCC-00172, Central Plateau Cleanup Company Environmental Quality Assurance Program
Plan, in the annual Hanford Site groundwater monitoring report. Section 7.0 of this report discusses the groundwater monitoring program.
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» Analytical services — DOE/RL-96-68, Hanford Analytical Services Quality Assurance
Requirements Document

» Project-specific QA plans and documentation as found in HMIS-PLN-QA-23333 that
describe the QA/QC elements associated with the ES program.

11.1.1 Personnel Training and Qualifications

Hanford Site personnel possess the knowledge and skills to perform specific jobs safely,
effectively, and efficiently. This is accomplished by establishing sitewide policies, procedures,
and training programs. Training programs provide general and specialized training, often using
hands-on training facilities, dedicated to ensuring personnel are qualified and confident to
perform their tasks safely.

The following principles and practices are implemented in the training programs and
documented in HMIS-PLN-QA-23333:

» Develop training standards and procedures that meet requirements and regulations and
are consistent with industry-proven best management practices

» Recognize management’s responsibility to lead and coach their employees to ensure
employees are trained and remain proficient to perform assigned tasks

» Conduct evaluations of employee training to ensure regulatory compliance, compliance
with standards and instructions, and improvement of the training process

» Employ instructional staff and SMEs who are qualified and maintain their associated
skills and knowledge

» Use a graded approach to develop training programs to ensure value and effectiveness

» Ensure that employee training records are current and complete.

11.2 SAMPLE COLLECTION QUALITY ASSURANCE AND QUALITY CONTROL

In CY 2025, trained personnel collected environmental samples for air, surface water, biota
(wildlife and food/farm products), soil, vegetation, and sediment in accordance with approved
schedules and procedures. Established sampling locations were identified with visible postings
and/or using GPS readings and were documented to ensure data comparability and continuity.
Samples collected in CY 2025 were analyzed by General Engineering Laboratories, LLC (GEL),
American Radiation Services, Inc. (ARS), and Eurofins Environment Testing (Eurofins).

(Table 11-1).

Table 11-1. Laboratories and Types of Environmental Surveillance Samples Analyzed.

. Environmental Monitoring and Surveillance Samples
Analytical Laboratory Air Water Biota Other

General Engineering Laboratories, LLC v v v v
American Radiation Services, Inc. Not analyzed v v Not analyzed
Eurofins Environment Testing v Not analyzed Not analyzed Not analyzed
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11.3 QUALITY CONTROL SAMPLES

Multiple types of QC samples (i.e., trip blanks, equipment blanks, field duplicates) are used by
the ES program to evaluate the performance of sampling and analytical processes. The
associated field and laboratory QC procedures are followed to ensure quality of the results can
be assessed.

Field sampling assessment activities are routinely performed and documented by media task
leads. The potential for cross contamination between samples is evaluated using trip blanks and
equipment blanks. Field duplicates are collected primarily to evaluate field sample matrix
heterogeneity. The precision and accuracy of laboratory data are evaluated using both field and
laboratory QC samples, such as laboratory duplicates, matrix spikes, matrix spike duplicates,
method blanks, and field blanks. Table 11-2 summarizes the different types, characteristics, and
frequencies of QC samples.

Table 11-2. Field and Laboratory Quality Control
Sample Types, Characteristics, and Frequency.

Sample Type Primary Characteristics Evaluated Frequency

Field Quality Control Samples
Trip blank VOC cross contamination during transportation 1 per field trip, if VOCs are collected
Equipment blank Cross contamination from non-dedicated equipment 1 per sampling method type per year for
selected analytes

Field duplicate Sample matrix heterogeneit 1 per 20 samples, where feasible
Laboratory Quality Control Samples

Method blank Laboratory contamination
Laboratory duplicate Laboratory reproducibility/sample homogeneity
Matrix spike Matrix effect and laboratory accuracy
Matrix spike duplicate Laboratory reproducibility/accuracy/sample
homogeneity
QAP = quality assurance plan. VOC = volatile organic compound.

In CY 2025, field duplicate samples were collected from air, Columbia River (water, sediment,
shoreline seeps); farm products (vegetables, zucchini, potatoes, tomatoes, corn, peaches,
nectarine, apples, alfalfa/hay, and milk); wildlife (crayfish, suckerfish, walleye, waterfowl, and
deer/elk), surface soil, and natural vegetation samples.

The accepted method of evaluating the precision or reproducibility of a duplicate sample pair is
the calculation of the relative percent difference (RPD). RPDs are calculated for individual
analytes. The generalized formula for calculating an RPD is as follows:

IS — DI
(S+D)
2

RPD = X 100

Where:
S and D are the sample and duplicate results, respectively

For the CY 2025 ES effort, field duplicate samples were collected at the locations indicated in
Table 11-3. For non-detected analytes, RPD calculations are not mathematically appropriate
and are, therefore, considered acceptable. For detected analytes, the RPD of the duplicate
sample pair must be less than 30 percent to be considered acceptable; however, because field
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duplicate results can be affected by natural heterogeneity of the sampled media, some
deviations above the 30 percent criteria are expected and do not necessarily indicate an issue
with laboratory precision. Duplicate results for CY 2025 did not indicate any issues with
laboratory precision.

Table 11-3. Calendar Year 2025 Field Duplicate Samples.

Location Number of
Duplicate Sample Pairs

Air - Particulate
Air - Particulate
Air - Tritium

200W, Gate 612 (duplicate of N304)
Wye Barricade (co-located with N906)
300 South Gate

28

N
(o)

216-T-36, east
216-Z-19 ditch

Natural vegetation
Natural vegetation

13
Columbia River sediment 100-D Spring 102-1 1
Columbia River water Richland pump house 3
Columbia River water transects 100 N - Transect 1 Hanford river mile 9.5 3
Columbia River water transects RPH - Transect 1 Hanford river mile 46.4 3
Farm products - Alfalfa Horn Rapids 1
Farm products - Alfalfa Sagemoor 1
Farm products - Alfalfa Sunnyside 1
Farm products - Apples Sagemoor 1
Farm products - Cherries Sagemoor 1
Farm products - Corn East Wahluke area 1
Farm products - Leafy vegetables East Wahluke 1
Farm products - Milk Sagemoor 1
Farm Products - Milk Sunnyside 1
Farm products - Nectarine East Wahluke area 1
Farm products - Potatoes East Wahluke 1
Natural vegetation 200-East fenceline north 1
Natural vegetation 216-N-1 pond 1

1

1

11.4 MEDIA AUDITS AND COMPARISONS

The WDOH conducts the Hanford Environmental Radiation Oversight Program to independently
verify the quality of the HFO monitoring and surveillance programs at the Hanford Site. Since
1985, the WDOH and HFO have collaboratively participated in collecting environmental samples
located on or in the surrounding areas of the Hanford Site. The most recent summary of this
collaboration is provided in Hanford Environmental Radiation Oversight Program: 2023 Data
Summary Report (WDOH 2025). The WDOH Hanford Environmental Radiation Oversite program
is not intended to fully characterize the environmental radiation on the Hanford Site but rather,
provide oversight of Hanford Site contractors by assessing the results obtained through
independent testing. When the results agree, the balance of the characterization completed by the
Hanford Site contractors achieves a greater level of validity. The WDOH collaboration includes
conducting split, co-located, and independent sampling at locations that have the potential to be
impacted by released radionuclides to the environment. More information pertaining to the
WDOH programs is provided on the WDOH Environmental Sciences website.

i Site En Sy


https://doh.wa.gov/community-and-environment/radiation/environmental-sciences/hanford-environmental-radiation-oversight-program
https://doh.wa.gov/about-us/programs-and-services/environmental-public-health/radiation-protection/environmental-sciences
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In CY 2025, selected Columbia River water, shoreline seeps, and sediment; offsite irrigation;
food and farm products (apples, cherries, peaches, potatoes, tomatoes, leafy vegetables, corn,
wine must); wildlife (crayfish, suckerfish, walleye, waterfowl, elk); soil, and perennial vegetation
samples were provided to the WDOH for comparative analysis as part of the WDOH’s QAP
(DOE/RL-91-50). Independently, the WDOH also collects particulate air filter samples from
locations that are co-located with ES air monitoring equipment. Media types provided to the
WDOH in CY 2025 included the following:

» Columbia River transects from » Tomatoes from one location

six locations » Leafy vegetables from

» Columbia River shoreline springs three locations

(seeps) from eight locations Corn from three locations

» Columbia River sediment from

s . Wine from three locations
eight locations

» Offsite irrigation water from SUCKErfiShiiromtvo iocations

two locations Walleye from one location

Apples from two locations Waterfowl from two locations
Gourds from three locations Elk from one location

Cherries from three locations Soil from five locations

v Vv Vv VvV VvV VvV Vv Vv

Perennial vegetation from
five locations.

Stone fruit from two locations

v v Vv Vv ©w

Potatoes from two locations

Links to past data summary reports and other environmental science publications for the
HanfordEnvironmental Radiation Oversight Program are available here.

11.5 LABORATORY QUALITY ASSURANCE PROGRAMS

Contracted analytical laboratories are required to participate in internal and independent QA and
QC programs to ensure an appropriate level of performance.

Internal QC programs for contracted laboratories involve routine calibrations of instruments,
radiochemical yield determinations, procedure reviews, radiation-source checks, background
counts, use of traceable standard materials for preparation of calibration standards, replicate
analyses, matrix spikes, reagent blanks, control charts, and other parameters that may identify
potential analytical deficiencies.

Independent QA and QC programs are, in part, incorporated using the U.S. Department of
Energy Consolidated Audit Program-Accreditation Program (DOECAP-AP), the Mixed Analyte
Performance Evaluation Program (MAPEP), and other Multi-Media Radiochemistry Proficiency
Testing programs.


https://doh.wa.gov/community-and-environment/radiation/environmental-sciences/hanford-environmental-radiation-oversight-program
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11.5.1 U.S. Department of Energy Consolidated Audit Program-Accreditation
Program

DOECAP-AP assessments are conducted onsite at the laboratory initially and every 2 years
after that. During the intervening year, the DOECAP-AP conducts a desk review of the
laboratory to assess whether the requirements of the DOECAP-AP are being maintained.

The DOECAP-AP accredits laboratories meeting requirements outlined in QSM 6.0, Department
of Defense and Department of Energy Consolidated Quality Systems Manual for Environmental
Laboratories, through accrediting body assessments of laboratory operations using extensive
examinations of licenses, procedures, practices, internal QAPs, and adherence to applicable
regulations. In an ongoing process after each assessment, a laboratory may receive directions
to help improve laboratory operations. If needed, the laboratories submit plans to address
deficiencies identified through the DOECAP-AP process. The GEL and ARS laboratories are
accredited by the DOECAP-AP and have maintained current and acceptable standing in the
DOECAP-AP program.

11.5.2 Mixed Analyte Performance Evaluation Program

The MAPEP evaluations are conducted approximately twice a year. The MAPEP evaluates
laboratory performance by producing and providing performance evaluation samples

(i.e., homogenized samples containing constituents of interest at concentrations unknown to
program participants) to participating laboratories for analysis. Analytical results from all
program participants are then compared for each media and analyte tested to determine each
laboratory’s performance, relative to the group.

The MAPEP provides critical QA testing for environmental analytical services for radiological
and nonradiological (organic and inorganic) constituents. MAPEP proficiency tests help evaluate
the accuracy of analytical results reported to HFO and other stakeholders while also providing
an efficient means for laboratories to demonstrate their analytical proficiency. For CY 2025,

two full MAPEP evaluations were conducted (numbered 50 and 51), and each included multiple
studies of different types of media (e.g., soil, water, vegetation, air filters). The MAPEP reports
are provided on the DOE’s MAPEP webpage.

MAPEP reports evaluate individual laboratory

results against the mean of the cumulative

results from all the participating laboratories Table 11-4. Mixed Analyte

by analyte and matrix. Where the individual Performance Evaluation Program

results agree within 20 percent of the mean Relative Performance Status Ratings.
results, an acceptable status is given. For

individual results that differ from the mean Difference from Mean Result “

result, in the range of 20 percent to Less than 20% Acceptable

30 percent, an acceptable with warning 20% to 30% Acceptable with warning
status is given. For individual results that More than 30% Unacceptable

differ from the mean result by more than Note: All ratings based on mean results from participating laboratories
30 percent, an unacceptable status is given ~ nindividual studies.

(Table 11-4).

In CY 2025, the GEL, ARS, and Eurofins laboratories all participated in the MAPEP and
DOECAP-AP programs. All the laboratories had overall acceptable results under these
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programs; however, the MAPEP does not address the only analyses performed for this program
by ARS (electrolytic tritium) or Eurofins (carbon-14), therefore, the following information will only
address the GEL MAPEP results.

Variability in the standardized performance evaluation sample materials (heterogeneity) and
analytical variability combine to play a role in determining the acceptability of each laboratory’s
MAPEP results. It is not unusual for a laboratory to receive an “acceptable with warning” or even
“unacceptable” status. Laboratories that repetitively receive other than acceptable results for the
same analyte may receive technical assistance from the MAPEP team to identify and resolve
quality issues.

11.5.2.1 General Engineering Laboratories, LLC Mixed Analyte Performance
Evaluation Program Results

GEL is the primary laboratory for the Hanford ES program. GEL’s CY 2025 MAPEP results were
generally acceptable for all media and analytes. In CY 2025, the MAPEP evaluated a few GEL
results as acceptable with warnings and a few as unacceptable. Under the MAPEP, the
warnings and unacceptable evaluations will be mitigated by future results and are not
considered to be unrecoverable problems. Out of the most recent three attempts, the laboratory
has maintained a history of two successful (acceptable scores) PT studies for each analyte of
concern for the program. A summary of GEL’s 2025 MAPEP results is presented in Table 11-5.

Table 11-5. 2025 Mixed Analyte Performance Evaluation
Program Results for General Engineering Laboratories, LLC. (2 pages)

MAPEP 50 Series | MAPEP 51 Series

Analytes Evaluated

March 2025@) August 2025@)
Radionuclides

Air filters 201Am, 134Cs, 137Cs, 57Co, 0Co, %Mn, 238Py, 239/240Py, 90Gr, 234 100% acceptable 100% acceptable
238(J, 65Zn, gross alpha, gross beta

Water 241Am, 134Cs, 137Cs, 57Co, 80Co, 3H, %Fe, 9Fe, %Mn, 83Ni, 228Py,  55Fe (), 63Nj(c) 100% acceptable
2391240Py, 40K, 226Ra, 90Sr, 9Te, 234U, 2381, 657n, gross alpha, gross
beta

Vegetation 21Am, 134Cs, 137Cs, 57Co, 80Co, 54Mn, 238Pu, 239/240Py, 90Gr, 234, 90Gr(c) 100% acceptable
238J, 6571

Soil 241Am, 134Cs, 137Cs, %Co, 89Co, 55Fe, 5*Mn, 3Ni, 238Pu, [s5Fe(© 55Felb), 287Np(b), 63Nj(©)
239/240PU, 241 PU, 40K’ QOSI', 99Te, 228Th’ 230TH’ 232Th’ gosr

2341 238 657n

Air filters 235, 238, U total 100% acceptable 100% acceptable
Water Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Hg, Ni, Se, *Tc, Tl, 235U, 238U, Cu®) Pb(), Hg), Ni(), Se(), Zn(c)

U total, V, Zn Zn()
Vegetation 235, 238, U total 100% acceptable 100% acceptable
Soil Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Hg, Ni, Se, Ag, ®Tc, Tl, 25U, Sbl), TI®), 235U), Cd®), Tl ®

2384, U total, V, Zn U total®©

(@ Performance results 100% acceptable for all analytes evaluated unless otherwise noted.
() Result is not acceptable due to a bias over 30%.

(©) Result is acceptable but was issued a warning for having a bias between 20% and 30%.
MAPEP = Mixed Analyte Performance Evaluation Program.
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11.5.2.2 American Radiation Services, Inc. Mixed Analyte Performance Evaluation
Program Results

Water, milk, and wine must samples collected for low-level tritium analysis by electrolytic
enrichment were subcontracted to the ARS laboratory. The MAPEP does not specifically
evaluate this methodology. Electrolytic tritium is the only analytical method performed for the
ES program by ARS; therefore, the ARS MAPEP results are not presented here. The ARS
MAPEP results for other radiological and chemical constituents are not relevant for this
program.

11.5.2.3 Eurofins Environment Testing Mixed Analyte Performance Evaluation
Program Results

Analysis of carbon-14 in air was performed by the Eurofins laboratory. The MAPEP does not
specifically evaluate this methodology. This is the only analytical method performed for the

ES program by Eurofins; therefore, the Eurofins MAPEP results are not presented here. The
Eurofins MAPEP results for other radiological and chemical constituents are not relevant for this
program.

11.5.3 Multi-Media Radiochemistry Proficiency Testing

In addition to the MAPEP, GEL participates in a variety of other performance evaluation and
testing programs recognized by the Hanford Site. The extent of the performance evaluations in
which GEL participates far exceeds the scope of the HFO ES program. Results of the most
applicable program to the ES program, the Multi-Media Radiochemistry (MRaD) program
proficiency testing studies, are presented below.

The MRaD program is conducted by the Waters™ ERA, LLC, which is an accredited proficiency
testing provider. The MRaD program is conducted in a similar manner to the MAPEP, with
multiple analytical laboratories participating and all receiving standardized materials for analysis.
The individual results for each laboratory are evaluated relative to the overall results for all the
participating laboratories.

Under the MRaD program, laboratories with deficient results for a specific analyte in a specific
media have the option to participate in supplemental QuiK Response studies or subsequent
MRaD studies to meet their QAP requirements.

In CY 2025, GEL participated in the MRaD and QuiK Response studies. Because the QuiK
Response studies are meant to replace the individual results in the MRaD studies, Table 11-6
presents the overall final results of the MRaD studies, as modified by the Quik Response studies.

Table 11-6. Multi-Media Radiochemistry Program Proficiency Testing
Study Results for General Engineering Laboratories, LLC. (2 pages)

. MRaD 40 Study MRaD 41 Study
Sample Media Analytes Evaluated May 20256) September 20250)

Air filters 21Am, 134Cs, 137Cs, 57Co, 60Co, 55Fe, 54Mn, 238Pu, 239Py, 905, 234 (b) 100% acceptable
2341, 238, U total, U total by mass, 85Zn, gross alpha, gross beta
Water 241Am, 134Cs, 137Cs, 60Co, 3H, 55Fe, 54Mn, 238Py, 239Py, 90Sr, 24,  234J(b), 3H(b) 239P(b)

238J, U total, U total by mass, 5Zn, gross alpha, gross beta
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Table 11-6. Multi-Media Radiochemistry Program Proficiency Testing
Study Results for General Engineering Laboratories, LLC. (2 pages)

. MRaD 40 Study MRaD 41 Study
Sample Media Analytes Evaluated May 20256 September 20256

Vegetation 21Am, 134Cs, 137Cs, 60C0, 244Cm, %Mn, 238Py, 239Puy, 40K 905, 100% acceptable 100% acceptable
234,238, U total, U total by mass, 2Zn

Sail 28/, 21Am, 212Bj, 214Bj, 134Cs, 1%7Cs, €0Co, 212Pb, 214Pb, *Mn,  100% acceptable 100% acceptable
238Py, 239Py, 40K, 90Sr, 234Th, 234U, 238U, U total, U total by mass,
657n

(@ Performance results 100% acceptable for all analytes reported unless otherwise noted.
(b) Result is not acceptable due to a bias over 30%.
MRaD = Multi-Media Radiochemistry (program).

11.5.3.1 American Radiation Services, Inc. and Eurofins Environment Testing
Multi-Media Radiochemistry Proficiency Program Results

The Multi-Media Radiochemistry Proficiency Program does not specifically evaluate electrolytic
tritium or airborne carbon-14; therefore, the ARS and Eurofins Multi-Media Radiochemistry
Proficiency Program results are not presented here.

11.6 DATA RECORDING AND DATA MANAGEMENT

Record keeping is a vital part of all environmental programs on the Hanford Site. Maintenance
of environmental data is essential for QA, regulatory compliance, trend analysis, and
optimization purposes. The ES program is responsible for ensuring that analytical data are
appropriately reviewed, managed, and stored in accordance with applicable programmatic
requirements and governing data management procedures.

The environmental data management system, the Sample Management and Analytical Result
Tracking (SMART) system provides a complete environmental data management workflow,
including sample planning, field data collection, analytical data checking, data verification, and
validation. Additionally, SMART uses a data qualification module to ensure sample data meets
established data quality criteria for the Hanford ES program. The data qualification module
evaluates holding times, blank contamination, surrogate recoveries, precision, accuracy, and
reporting limits.
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