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1 Introduction

This sampling and analysis plan (SAP) outlines the phase 1 biological study of benthic aquatic
macroinvertebrates residing in the hyporheic zone of the 100-BC nearshore area. The 100-BC Area
(Figure 1-1) includes the 100-BC-1, 100-BC-2, and 100-BC-5 (hereinafter referred to as 100-BC)
Comprehensive Environmental Response, Compensation, and Liability Act of 19580 (CERCLA) Operable
Units (OUs).

An ecological risk assessment performed for the 100-BC-5 OU and described in DOE/RL-2010-96,
Remedial Investigation/Feasibility Study for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units
(hereinafter referred to as the 100-BC remedial investigation/feasibility study [RI/FS] report), found that
there is a potential for adverse effects to benthic aquatic macroinvertebrates exposed to hexavalent
chromium (Cr(V1)) in the hyporheic zone at the 100-BC Area. The hyporheic zone is defined as the
subsurface area beneath and adjacent to a river or streambed where surface water and groundwater
Interact.

A record of decision (EPA et al., 2021, Record of Decision Hanford 100 Area Superfund Site 100-BC-1,
100-BC-2, and 100-BC-5 Operable Units) documenting the remedial action for the 100-BC-5 OU
included a component for biological studies and monitoring to address the potential for adverse effects to
benthic aquatic macroinvertebrates and evaluate overall protectiveness of the remedy. Phase 1 of this
study will evaluate if there are benthic aquatic macroinvertebrate community impacts in areas of
contaminated groundwater upwelling adjacent to the 100-BC Area, which is the subject of this SAP.

If there is an observed impact to benthic aquatic biota, then phase 2 will include additional studies to
determine if there is a correlation to 100-BC-5 contaminants of concern. Additional details regarding the
biological study is provided in DOE/RL-2021-44, Remedial Design/Remedial Action Work Plan for the
100-BC-1, 100-BC-2, and 100-BC-5 Operable Units (hereinafter referred to as the 100-BC remedial
design/remedial action [RD/RA] work plan).
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Figure 1-1. The 100-BC Area
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1.1 Project Scope and Objectives

The scope of this SAP is to instruct the collection of data to evaluate potential impacts to benthic aquatic
macroinvertebrates in the 100-BC nearshore area from exposure to Cr(VI) in the hyporheic zone.

The following list of benthic aquatic macroinvertebrate taxa are anticipated to be evaluated for abundance
and diversity as part of the SAP:

e Ephemeroptera taxa (mayfly)

e Plecoptera taxa (stonefly)

e Trichoptera taxa (caddisfly)

e Chironomidae taxa (midges)

e (Odonata taxa (dragonfly and damselfly)

e Coleoptera (beetle)

e  Mollusks (snails and clams)

e Crustacea (amphipods, copepods, isopods, and decapods such as crayfish and cladocera)

The objectives of the data collected as part of this SAP include the following:

e Establishing a baseline understanding (characterization) of different aquatic habitats within the
100-BC Area hyporheic zone including the number, types, areas, substrate, water quality
(e.g., temperature, pH, turbidity), river flow and depth, and locations of benthic aquatic
macroinvertebrate species

e Characterizing the diversity and abundance of the potentially exposed benthic aquatic
macroinvertebrate community

e Developing a detailed understanding of the exposure potential for the benthic community(ies) with
potentially complete exposure pathways from the 100-BC-5 OU including understanding fluctuations
in river-flow rate and upwelling regime

e Establishing appropriate reference areas for each unique type of affected habitat

This study will target data collected from both the 100-BC nearshore area and reference areas to support
evaluation of potential impacts to benthic aquatic macroinvertebrate species.

1.2 Background

The U.S. Department of Energy (DOE) Hanford Site is a 1,500 km? (580 mi?) federal facility located in
Benton County, near Richland, Washington, along the Columbia River. For administrative purposes, the
Hanford Site was divided into four National Priorities List sites (40 CFR 300, “National Oil and
Hazardous Substances Pollution Contingency Plan,” Appendix B, “National Priorities List”) under
CERCLA in 1989. In anticipation of the National Priorities List (40 CFR 300, Appendix B) listing, DOE,
the U.S. Environmental Protection Agency (EPA), and the Washington State Department of Ecology
signed Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement), in May 1989. The Tri-Party Agreement established a procedural framework and schedule for
developing, implementing, and monitoring CERCLA response actions and Resource Conservation and
Recovery Act of 1976 compliance and permitting on the Hanford Site. The River Corridor and the Central
Plateau are the two main geographic areas for cleanup work on the Hanford Site.

1-3
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The River Corridor includes the 100-BC-1, 100-BC-2, and 100-BC-5 OUs (100-BC Area), which spans
approximately 11.5 km? (4.45 mi?) of land and includes the former operational areas for the B Reactor
and C Reactor (Figure 1-2). The 100-BC-1 and 100-BC-2 Source OUs and 100-BC-5 Groundwater OU
are part of the Hanford Site 100 Area. The final remedy, as documented by EPA et al., 2021, selected in
accordance with CERCLA, as amended by the Superfund Amendments and Reauthorization Act of 1986,
the Tri-Party Agreement (Ecology et al., 1989a), and, to the extent practicable, 40 CFR 300, included the
biological study that is described in this SAP.

The need for the biological study activities described in this SAP was based on findings in the ecological
risk assessment documented in the 100-BC RI/FS report (DOE/RL-2010-96). The ecological risk
assessment found that there is a potential for adverse effects to benthic aquatic macroinvertebrates
exposed to Cr(VI) in the hyporheic zone at the 100-BC Area. Concentrations were below toxicity
thresholds for all classes of aquatic life except for planktonic crustaceans. Though the planktonic
crustacean’s life cycle is entirely free-floating, meaning within the water column, they are used as
surrogate organisms and their toxicity data are intended to represent the sensitivity of untested benthic
organisms.

The 100-BC nearshore area is the area that is permanently inundated by river water, extending from the
low-water mark into the river to a water depth of approximately 2 m (6 ft). The hyporheic zone, or the
area where surface water and groundwater interact, is depicted in Figure 1-2 as the groundwater and river
interaction zone. The hyporheic zone holds ecological significance by providing unique habitats for
various aquatic organisms and plays an important role in nutrient cycling, sediment transport, and overall
aquatic ecosystem health.
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Figure 1-2. Groundwater and Surface Water Interaction at the 100-BC Area
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1.21  Conceptual Exposure Model

This section describes the conceptual exposure model for the 100-BC nearshore area. An exposure
pathway is the means by which a contaminant comes into contact with a receptor. For an exposure
pathway to be complete, all the following components must be present:

e Source (of contamination)

e Mechanism(s) of contaminant release and transport
e Environmental transport medium

e Exposure point (location)

e Exposure route (ingestion, etc.)

e Receptor or exposed population/community

As recommended in Chapter 7 and Appendix G of the 100-BC RI/FS report (DOE/RL-2010-96) and
detailed in Chapter 4 of the 100-BC RD/RA work plan (DOE/RL-2021-44), this SAP focuses on the
potential exposure of sensitive benthic aquatic macroinvertebrate species to porewater in the hyporheic
zone. The conceptual exposure model presented in Figure 1-3 identifies the exposure pathways and routes
with remaining uncertainties from the baseline risk assessment.

The primary concern for benthic aquatic macroinvertebrates residing in river water or the river bottom
substrate is exposure to contaminants present in presumably undiluted or minimally diluted groundwater
upwelling through the riverbed gravels, cobbles, and sand, otherwise known as the hyporheic zone.

Contaminated Contaminated Transport Exposure Point Ecological Aquatic Receptor
Source Media Mechanism P Exposure Route q P
Sediment
Dissolution Pore Water .
Ingestion >
Past o] and Seeps Benthic
as R Upwelling/ | g _
Opperations » Groundwater Mixing > Aquatic
-~ ) Direct Invertebrates
T Leaching »| Sediment | __4| Contact "
> Soil

Completed and Sianificant

------ Completed and Insignificant
CPCC020250119

Figure 1-3. Conceptual Exposure Model for Benthic Aquatic Macroinvertebrates
Residing at the 100-BC Nearshore Area
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1.3 Data Quality Objective Summary

The data quality objective (DQO) process is a strategic planning approach for defining the criteria that a
data collection design should satisfy. This process is used to ensure that the type, quantity, and quality
of collected data will be appropriate for the intended application. The DQO process is used to support
the sample design presented in this SAP and is consistent with EPA/240/B-06/001, Guidance on
Systemic Planning Using the Data Quality Objectives Process (EPA QA/G-4). The DQO is described in
Appendix A of this SAP. As described in the 100-BC RD/RA work plan (DOE/RL-2021-44), the first
task of phase 1 was to conduct a DQO session to identify principal study questions (PSQs) and data
needs.

1.3.1  Problem Statement and Definition

Based on previous studies and the uncertainty associated with results reported for benthic aquatic
macroinvertebrates, additional information is needed for the following:

e Evaluate impacts from Cr(VI) to benthic aquatic macroinvertebrate communities relative to reference
area locations

e Address uncertainties associated with diversity and abundance of benthic aquatic macroinvertebrates
in areas of contaminated porewater and groundwater upwelling of the 100-BC nearshore area

1.3.2 Principal Study Questions

The DQO planning process for phase 1 identified two PSQs specific to phase 1 studies for this SAP.
The PSQs evaluate if diversity and abundance of benthic aquatic macroinvertebrates is diminished where
Cr(VI) upwellings occur. The PSQs are as follows:

e PSQ PI-1: Do benthic aquatic macroinvertebrates residing in areas of hexavalent chromium
upwelling have different biological indices? from those in reference areas?

— Alternative Action (AA) P1-1A: Yes. Evaluate factor for observed differences in biological
indices and determine if additional action or data collection is necessary.

— AA PI-1B: No. Continue to implement monitored natural attenuation groundwater remedy.

e PSQ P1-2: Do abiotic factors 2 account for observed differences between the reference area(s) and
study site benthic aquatic macroinvertebrate communities?

— AAPI-2A: Yes. No further action is required.
— AA P1-2B: No. Proceed with Phase 2 biological study.

Benthic aquatic macroinvertebrate species targeted for the study are described in Section 3.1 of this SAP.

1 Biological indices include diversity and abundance.
2 Abiotic factor may include temperature, water quality, substrate type, water flow, habitat, etc.

1-6
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1.4 Project Activities

The project will be conducted following field reconnaissance to finalize reference area locations, confirm
sample collection areas at the 100-BC nearshore area study site, and better optimize sample collection
activities. An overview of study activities is presented in Table 1-1. Completion of the sampling and
analysis activities, through receipt of analytical laboratory results, is anticipated to take up to 9 months
after field start. DOE will inform EPA project managers on field start and progress through routine

interactions.

Table 1-1. Project Activities for Phase 1 Biological Studies

Study Activity

General Description

Select potential reference area locations for
field reconnaissance activities

Identify potential reference area locations based on historical information,
previous studies, and similarities to study area habitat characteristics.
Habitat characteristics to be considered include, but are not limited to,
water quality parameters, substrate type, and river-flow rate.

Prepare and perform field reconnaissance
work

Assign field locations and finalize qualitative samples to be collected and
reviewed in the field. Activities may include preparing data forms,
attending kickoff meetings, training field personnel, and performing
preliminary site visits, as well as conducting the field reconnaissance work.

Perform data evaluation of preliminary field
data collected during field reconnaissance
activities

Conduct qualitative analysis to include comparison of physical attributes,
water quality measurements, sediment type, depth to substrate, water flow,
and benthic aquatic macroinvertebrate species information based on visual
inspection.

Perform additional site visits, as needed, based
on preliminary qualitative analysis

Determine if additional field visits will be performed based on preliminary
results of field reconnaissance work.

Finalize reference area and study locations

Finalize study design as well as 100-BC nearshore study area and reference
area locations.

Perform field study

Record surface water quality field measurements (e.g., pH, temperature,
dissolved oxygen, conductivity, and turbidity) at reference areas and study
sites. Collection of benthic aquatic macroinvertebrate samples and
packaging for shipment to offsite laboratory.

Sort, enumerate, and identify benthic aquatic
macroinvertebrates

Sort, subsample, identify, and enumerate benthic aquatic
macroinvertebrates by sample preparation and sample identification
laboratories. To be completed as soon as possible following the field study.
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2 Quality Assurance Project Plan

A quality assurance project plan (QAP]P) establishes the quality requirements for environmental data
collection. It includes planning, implementation, and assessment of sampling tasks, field measurements,
laboratory analysis, and data review. This chapter describes the applicable environmental data collection
requirements and controls based on the quality assurance (QA) and quality control (QC) elements found
in EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5);
CPCC-00172, Central Plateau Cleanup Company Environmental Quality Assurance Program Plan;3 and
DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document (HASQARD).
DoD/DOE, 2021, Department of Defense/Department of Energy Consolidated Quality System Manual for
Environmental Laboratories, is also discussed. Section 7.8 of Ecology et al., 1989b, Hanford Federal
Facility Agreement and Consent Order Action Plan (hereinafter referred to as the Tri-Party Agreement
Action Plan), requires the QA/QC and sampling and analysis activities to specify the QA requirements for
past-practice processes. This QAPjP also describes applicable requirements and controls based on
guidance in Ecology Publication No. 04-03-030, Guidelines for Preparing Quality Assurance Project
Plans for Environmental Studies, and EPA/240/R-02/009, Guidance for Quality Assurance Project Plans
(EPA QA/G-5).

The QAP]P references are included in Chapter 6. The QAP;jP includes the following sections, which
describe the quality requirements and controls applicable to Hanford Site sampling activities:

e Section 2.1, “Project Management”

e Section 2.2, “Quality Objectives and Criteria”
e Section 2.3, “Data Generation and Acquisition”
e Section 2.4, “Assessment and Oversight”

e Section 2.5, “Data Review and Usability”

21 Project Management

The project organization for the study of benthic aquatic macroinvertebrates is described in the following
sections and illustrated in Figure 2-1.

3 The QA/QC planning and implementing elements described in Chapters 1, 2, and 3 of this SAP are consistent with

the associated environmental management plan elements described in CPCC-00172. CPCC-00172 is not a Tri-Party
Agreement (Ecology et al., 1989a) primary or secondary document and thus is not subject to lead regulatory agency

review or approval.
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Figure 2-1. Project Organization

21.1 Regulatory Lead

The lead regulatory agency for the 100-BC-5 OU is EPA. The lead regulatory agency is responsible for
regulatory oversight of cleanup projects and activities. EPA retains approval authority for all SAPs.
EPA will work with the U.S. Department of Energy, Hanford Field Office (DOE-HFO) to resolve
concerns over the work described in this SAP in accordance with the Tri-Party Agreement

(Ecology et al., 1989a).

21.2 DOE-HFO Manager

Hanford Site cleanup in the 100-BC-5 OU is the responsibility of DOE-HFO. The DOE-HFO manager is
responsible for authorizing the contractor to perform activities described within this SAP at the Hanford
Site under CERCLA, the Resource Conservation and Recovery Act of 1976, the Atomic Energy Act of
1954, and the Tri-Party Agreement (Ecology et al., 1989a).
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21.3 DOE-HFO Project Lead

The DOE-HFO project lead is responsible for providing day-to-day oversight of the contractor’s
performance of the work scope, working with the contractor to identify and work through issues, and
providing technical input to the DOE-HFO management.

214 Regulatory Document Delivery Manager

The regulatory document delivery manager provides oversight and coordinates with DOE-HFO and
primary contractor management in support of sampling and reporting activities. The regulatory document
delivery manager also provides support to the OU project manager (or designee) to ensure that work is
performed safely and cost effectively.

21.5 Operable Unit Project Manager

The OU project manager (or designee) is responsible and accountable for project-related activities
including coordinating with DOE-HFO, regulators, and contactor management in support of sampling
activities to ensure work is performed safely, compliantly, and cost effectively. In addition, the

OU project manager (or designee) is also responsible for managing sampling documents and
requirements, field activities, and subcontracted tasks, and for ensuring that the project file is properly
maintained.

21.6 Aquatic Study Technical Lead

The aquatic study technical lead is responsible for developing specific sampling design, laboratory
requirements, and QC requirements, either independently or as defined through a systematic planning
process. The aquatic study technical lead ensures that sampling and analysis activities, as delegated by the
OU project manager (or designee), are carried out in accordance with the SAP and works closely with the
Environmental Compliance Officer, QA, Health and Safety, the field work supervisor (FWS), and the
Sample Management and Reporting (SMR) group to integrate these and other technical disciplines in
planning and implementing the work scope. The aquatic study technical lead role will be contracted to an
eligible party with experience in biological study design and biotic sample collection.

21.7 Sample Management and Reporting

The SMR group oversees offsite laboratories, coordinates laboratory work to ensure that laboratories
conform to the requirements of this plan, and verifies that laboratories are qualified for performing
Hanford Site work. The SMR group generates field sampling documents, labels, and instructions for field
sampling personnel and develops the sample authorization form, which provides information and
instruction to the laboratories. The SMR group ensures that field sampling documents are revised to
reflect approved changes. The SMR group receives data from the laboratories, ensures the data are
appropriately reviewed, performs data entry into the applicable database, and arranges for data validation
and recordkeeping. The SMR group is responsible for resolving sample documentation deficiencies or
issues associated with Field Sample Operations (FSO), laboratories, or other entities. The SMR group is
responsible for informing the OU project manager (or designee) of any issues reported by the laboratories.

21.8 Field Sampling Operations

FSO is responsible for providing support, as needed, in planning and coordinating field sampling
resources. An experienced multidisciplinary team of regional experts will be contracted to conduct the
field sampling operations specified within this SAP. The field activities outlined in this SAP will be led
by the aquatic study technical lead and FWS with oversight of the OU project manager (or designee).
The FWS directs the samplers in the field (hereinafter referred to as the aquatic sampling team), who
collect samples in accordance with this sampling plan and corresponding standard methods and work
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packages. The FWS ensures that deviations from field sampling documents or issues encountered in the
field are documented appropriately (e.g., in the field logbook). The FWS ensures that aquatic sampling
team personnel are appropriately trained and available. Members of the aquatic sampling team collect
samples in accordance with sampling requirements and complete field logbooks, data forms, and
chain-of-custody forms, including any shipping paperwork that enable delivery of the samples to the
sample preparation laboratory.

Pre-job briefings are conducted by FSO, the FWS, and the aquatic study technical lead in accordance with
work management and work release requirements to evaluate activities and associated hazards by
considering the following factors:

e Objective of the activities

e Individual tasks to be performed

e Hazards associated with the planned tasks

e Controls applied to mitigate the hazards

e Environment in which the tasks will be performed
e Area where the job will be performed

e Equipment and material required

219 Quality Assurance

The QA point of contact provides independent oversight and is responsible for addressing QA issues on
the project, overseeing implementation of the project QA requirements. Responsibilities include
reviewing project documents including the QAPjP and participating in QA assessments on sample
collection and analysis activities, as appropriate.

2.1.10 Environmental Compliance Officer

The Environmental Compliance Officer provides technical oversight, direction, and acceptance of project
and subcontracted environmental work and also develops appropriate mitigation measures with the goal
of minimizing adverse environmental impacts.

2.1.11 Health and Safety

The Health and Safety organization is responsible for coordinating industrial safety and health support
within the project as carried out through Health and Safety plans, job hazard analyses, and other pertinent
safety documents required by federal regulation or internal primary contractor work requirements.

2.1.12 Radiological Engineering

Radiological Engineering is responsible for the following:
e Radiological engineering and project health physics support

e Conducting as low as reasonably achievable (ALARA) reviews, exposure and release modeling, and
radiological controls optimization

o Identifying radiological hazards and ensuring appropriate controls are implemented to maintain
worker exposures to hazards at ALARA levels

o Interfacing with the project Health and Safety representative and other appropriate personnel, as
needed, to plan and direct project radiological control technician (RCT) support
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2.1.13 Waste Management

Waste Management is responsible for identifying waste management sampling and characterization
requirements to ensure regulatory compliance and for interpreting data to determine waste designations
and profiles. Waste Management communicates policies and practices and ensures project compliance for
storage, transportation, disposal, and waste tracking in a safe and cost-effective manner.

2.1.14 Sample Preparation Laboratory

The sample preparation laboratory accepts, manages, sorts, enumerates, and prepares benthic aquatic
macroinvertebrate samples in accordance with established methods and the requirements of their
subcontract, and provide necessary data packages containing results in addition to QC data. If a separate
sample identification laboratory is contracted, the sample preparation laboratory will prepare subsamples
to be shipped to the contracted sample identification laboratory that will identify and enumerate benthic
aquatic macroinvertebrate species.

The sample preparation laboratory’s general training requirements as well as the specific procedures for
sorting and subsampling benthic aquatic macroinvertebrates are outlined in Sections 2.2.1 and 2.3.1 of
this SAP, respectively.

Sample processing will be conducted on the preserved benthic aquatic macroinvertebrate samples
collected in the field. Sample processing documentation such as field forms, photographs, sample
preparation forms, data forms, and chain-of-custody documentation will be stored electronically and will
be quality checked by the laboratory prior to providing to the sample identification laboratory.

2.1.15 Sample Identification Laboratory

If the sample preparation laboratory is able to identify and enumerate benthic aquatic macroinvertebrate
samples to the specifications of this SAP, then a single laboratory may be used for both sample
preparation and sample identification. If the sample preparation laboratory is not able to perform the tasks
as specified, then a separate qualified sample identification laboratory will be contracted.

The sample identification laboratory will accept, manage, identify, and enumerate benthic aquatic
macroinvertebrate samples in accordance with established methods and the requirements of its
subcontract, and provide necessary data packages containing results in addition to QC data. The sample
identification laboratory personnel will identify benthic aquatic macroinvertebrates to the appropriate
family/genus level.

The sample identification laboratory’s general and training requirements as well as the specific
procedures for sorting, subsampling, identifying, and enumerating benthic aquatic macroinvertebrates are
outlined in Sections 2.2.1 and 2.3.1 of this SAP, respectively.

All samples processed and documented by the sample preparation laboratory will be processed by the
sample identification laboratory personnel as soon as possible following sample receipt on the preserved
benthic aquatic macroinvertebrate samples collected in the field.

Sample identification documentation such as field forms, photographs, sample preparation forms, data
forms, and chain-of-custody documentation will be stored electronically and will be quality checked by
the laboratory.

2.2 Quality Objectives and Criteria

The QA objective of this plan is to ensure the generation of data is of known and appropriate quality,
considered acceptable, and useful for meeting the evaluation requirements stated in the sampling plan.
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Data descriptors known as measurement quality objectives (MQOs) and their relationship with DQOs are
outlined in EPA/600/R-06/127, Concepts and Approaches for the Bioassessment of Non-wadeable
Streams and Rivers. The principal MQOs (precision, accuracy, representativeness, sensitivity,

completeness, and bias) are defined for the purposes of this SAP in Table 2-1.

Table 2-1. Measurement Quality Objectives

Measurement
Quality Objective
(Quality Control Determination
Element)* Definition Methodologies Corrective Actions

Precision Precision is the nearness of Precision of taxonomic If data do not meet objective
two different measures of the | identification is calculated (within 10%):
same property. using percent taxonomic o Evaluate apparent cause.

disagreement and percent
difference in enumeration. * Request remeasurement.
The results performed by the
primary taxonomist will be
compared to those by a
secondary taxonomist as blind
samples.

Field sampling precision is
determined using the proportion
of a metric and the metric of a
second sample. This includes
the relative percent difference,
root mean square etror, and the
coefficient of variation.

Accuracy Accuracy is the nearness of a Accuracy of the site assessment | If data do not meet objective:
measurement to its true value. | and data interpretation is o Request remeasurement.

determined using the
discrimination efficiency.

Representativeness Representativeness is the Evaluate whether If results are not representative
degree to which a value depicts | measurements are made, and of the study area sampled:
the property it is intended to physical samples collected in o Identify the reason for results
depict. such a manner that the resulting not being representative.

data appropriately reflect the .
environment or condition being | * Flag for further review.
measured or studied. e Review data for usability.

Sensitivity Sensitivity is the amount of Sensitivity of biological metrics | If data do not meet objective
change an indicator can detect | and index is determined using | (within 10%):
relative to an independent the detectable difference. o Evaluate apparent cause.
variable.

e Request remeasurement.

e Revise sampling/analysis
protocols to ensure future
sensitivity.

Completeness Completeness is a measure of | For field sampling, taxonomy, | If datasets do not meet the
the number of valid data points | site assessment, and objective:
relative to the planned number | interpretation will be o Identify appropriate changes
of data points. determined by calculation to data collection methods.

percent completeness, which .

compares the number of valid | ® Resample if needed.

samples to the total number of | ® Revise sampling protocols to
planned samples. ensure future completeness.
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Table 2-1. Measurement Quality Objectives

Measurement
Quality Objective
(Quality Control
Element)*

Definition

Determination
Methodologies

Corrective Actions

Bias

Bias is the systematic or
persistent distortion of a
measurement process that
causes error in one direction
(e.g., the sample measurement
is consistently lower than the
sample’s true value). Bias can
be introduced during sampling,
analysis, and data evaluation.

Sorting and subsampling bias
will be captured by calculation
of the percent sorting
efficiency.

If results are biased:
o Properly select and use
sampling tools.

o Institute correct sampling and
subsampling practices to
limit preferential selection.

Source: Based on Chapter 3 of EPA/600/R-06/127, Concepts and Approaches for the Bioassessment of Non-wadeable Streams and

Rivers.

* Acceptance criteria for quality control elements are provided in Section 3.3 of EPA/600/R-06/127.

In addition to MQOs, the number and quality criteria of water quality measurements that will be taken in
the field by the sampling team will meet the criteria presented in Table 2-2 to ensure the collected water
quality data are of known and appropriate quality and are deemed useful to meet project needs.

The surface water quality measurements will follow the transect methodology described in Section 3.3 of
this SAP. Water quality measurements will be taken in the field concurrently with benthic aquatic
macroinvertebrate collection.

Table 2-2. Number and Quality Criteria for Water Quality Measurements

Total Number
Number of Number of | Number of of
Measurements Sampling Transects Number | Measurements
per Sampling Zones per per Study | of Study to be QA/QC

Measurement Zone Transect Site Locations Analyzed Criteria

pH 2 4 15 3 360 Two consecutive
measurements
within 0.2 pH
units

Temperature 2 4 15 3 360 Two consecutive
measurements
within 0.2°C
(0.4°F)

Dissolved 2 4 15 3 360 Two consecutive

oxygen measurements
within 10% of
each other

Conductivity 2 4 15 3 360 Two consecutive
measurements
within 10% of
each other

2-7




DOE/RL-2021-44-ADD2, REV. 0

Table 2-2. Number and Quality Criteria for Water Quality Measurements

Total Number
Number of Number of | Number of of
Measurements Sampling Transects Number | Measurements
per Sampling Zones per per Study | of Study to be QA/QC
Measurement Zone Transect Site Locations Analyzed Criteria
Turbidity 2 4 15 3 360 Less than five
nephelometric
turbidity units
prior to sampling
(or
biomonitoring
technical lead’s
recommendation)
QA = quality assurance
QC = quality control

2241

The following sections describe the worker training requirements necessary for the collection, sorting,
identifying, and enumeration of benthic aquatic macroinvertebrates.

Special Training/Certification

Workers receive a level of training that is commensurate with their responsibility for collecting and
transporting samples and compliant with applicable DOE orders and government regulations, such as the
Endangered Species Act of 1973. Ecological and cultural clearance consultations will occur in the
implementation of this SAP. The FWS, in coordination with line management, will ensure that special
training requirements for field personnel are met.

Training has been instituted by the contractor management team to meet training and qualification
programs that satisfy multiple training drivers imposed by applicable DOE, Code of Federal Regulations,
and Washington Administrative Code requirements.

Personnel shall be trained and qualified to ensure that they can perform assigned work.

Personnel shall maintain job proficiency through continuing training. A combination of general and
job-specific safety and operational training is provided to prepare employees to operate and maintain
project activities in a safe, effective, efficient, and environmentally sound manner. A training coordinator
is assigned to ensure that project personnel receive the required training and maintain their qualification.

Sampling personnel are required to have training in U.S. Department of Transportation hazardous
material general awareness, and hazardous material driver’s training as directed by management.
Personnel are required to follow a dangerous waste training plan to meet the requirements of
WAC 173-303-330, “Dangerous Waste Regulations,” “Personnel Training.”

Training records are maintained for each employee in an electronic training record database.

The contractor’s training organization maintains the training records system. Line management
confirms that an employee’s training is appropriate and up to date prior to performing assigned tasks
under this SAP.

Members of the sampling team and the sample preparation laboratory will possess the expertise and
experience necessary to perform the collection, sorting, and subsampling of benthic aquatic
macroinvertebrates. For the identification and enumeration of benthic aquatic macroinvertebrates,
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taxonomic expertise is required to identify benthic aquatic macroinvertebrates at the appropriate
taxonomic classification (genus/family level) as outlined in Section 2.3.1 of this SAP.

2.2.2 Documents and Records

The OU project manager (or designee) is responsible for ensuring the current version of the SAP is being
used and providing any updates to the aquatic study technical lead. Version control is maintained by the
administrative document control process. The types of changes that may impact the sampling and the
associated approvals, notifications, and documentation requirements are defined in Table 2-3.

Regarding minor field changes, the OU project manager (or designee) in coordination with the aquatic
study technical lead will approve deviations from the SAP that do not have an adverse effect on the
technical integrity or adequacy of the sampling activity.

Regarding minor changes, the OU project manager (or designee) in coordination with the aquatic study
technical lead will consult with DOE-HFO project lead and DOE-HFO project manager (if deemed
necessary) when deviations from the SAP do not affect the overall intent of the plan.

The OU project manager (or designee) in coordination with the aquatic study technical lead will inform
DOE-HFO and EPA of deviations from the SAP that do affect the overall intent and schedule that may
require revision to the approved plan.

Logbooks and data forms are required for field activities. The logbook must be identified with a unique
project name and number. Only authorized individuals may make entries into the logbooks. Logbooks
and data forms will be controlled in accordance with internal work requirements and processes.

The FWS and SMR personnel are responsible for ensuring that the field instructions are maintained and
aligned with any revisions or approved changes to the SAP. The aquatic study technical lead will ensure
that any deviations from the SAP are reflected in revised field sampling documents for the aquatic
sampling team, the sample preparation laboratory, and the sample identification laboratory. The aquatic
study technical lead and/or FWS will ensure that deviations from the SAP or problems encountered in the
field are documented appropriately (e.g., in the field logbook). Deviations from the SAP that should be
documented include unexpected condition affecting organism availability and accessibility. Conditions
that could impact the sampling project include, but are not limited to, dewatering, fouling, debris,
unanticipated releases, absence of organisms, or safety concerns. The impact of SAP deviations and
adverse field conditions along with the required action and documentation needed should follow the
change controls outlined in Table 2-3.

Table 2-3.Change Control for Sampling Projects

Type of Change® Action Documentation
Minor Field Change. Changes that | The field personnel recognizing the need for | Minor field changes will be documented
have no adverse effect on the a field change will consult with the in the field logbook. The logbook entry
technical adequacy of the sampling | OU project manager (or designee) prior to will include the field change, the reason
activity or the work schedule. implementing the field change. for the field change, and the names and

titles of those approving the field change.

Minor Change. Changes to The OU project manager will inform Documentation of this change approval
approved plans including specific | DOE-HFO and (or designee) the regulatory | would be a Tri-Party Agreement Change
additions, deletions, or lead of the change. EPA determines there is | Notice.”

modifications to its scope and/or no need to revise the document.

requirements that do not affect the
overall intent of the plan or
schedule.
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Table 2-3. Change Control for Sampling Projects

Type of Change® Action Documentation
Revision Necessary. Lead If it is anticipated that a revision is Lead regulatory agency decision on
regulatory agency determines necessary, the OU project manager (or whether change is via Tri-Party
changes to approved plans require | designee) will inform DOE-HFO and the Agreement Change Notice® or formal
revision to document. regulatory lead. EPA determines the change | revision of the sampling document.

requires a revision to the document.

Reference: Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent Order.

a. Consistent with DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document, and Sections 9.3 and 12.4
of Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan (Tri-Party Agreement Action Plan).

b. Section 9.3 of the Tri-Party Agreement Action Plan (Ecology et al., 1989b) defines the minimum elements of a change notice.

DOE-HFO = U.S. Department of Energy, Hanford Field Office
EPA = U.S. Environmental Protection Agency
ou = operable unit

Tri-Party Agreement = Hanford Federal Facility Agreement and Consent Order

The OU project manager (or designee), FWS, or designee is responsible for communicating field
corrective action requirements and ensuring that immediate corrective actions are applied to field
activities. The OU project manager (or designee) is also responsible for ensuring that project files are
appropriately set up and maintained. The project files will contain project records or references to their
storage locations. Project files may include the following information:

e Operational records and logbooks

e Data forms

¢ Global positioning system data (a copy will be provided to the SMR group)
e Inspection or assessment reports and corrective action reports

e Field summary reports

e Interim progress reports

e Final reports

e Photographs

The following records will be provided to and managed by the SMR group:
o Completed field sampling logbooks

e Field measurements

e Completed chain-of-custody forms
e Sample receipt records

e Laboratory data packages

e Data verification and validation reports

Documentation and records are controlled in accordance with internal work requirements and processes
that ensure accuracy and retrievability of stored records unless otherwise specified. Records required by
the Tri-Party Agreement (Ecology et al., 1989a) will be managed per Tri-Party Agreement requirements.
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2.3 Data Generation and Acquisition

This section addresses data generation and acquisition to ensure that the project’s methods for sampling
measurement and analysis, data collection or generation, data handling, and QC activities are appropriate
and documented. Requirements for instrument calibration and maintenance, supply inspections, and data
management are also addressed.

2.3.1 Laboratory Sample Processing

This section outlines the sample preparation laboratory and sample identification laboratory’s specific
procedures for sorting, subsampling, identifying, and enumerating benthic aquatic macroinvertebrates.

2.3.1.1 Sorting/Counting/Subsampling

The sample preparation laboratory will sort, count, and subsample benthic aquatic macroinvertebrate
species. A fixed count method will be used to subsample field collected specimens. For this study, a
target of three 1,000 organism subsamples will be counted for each sample zone. If the target of
1,000 organisms per subsample cannot be reached, then the target will be reduced to no less than
500 organisms per subsample and appropriate change controls will be followed as outlined in
Section 2.2.2.

Specimens collected at each sampling zone will undergo sample sorting and subsampling by using the
Caton screen with 500 um mesh sieve (Caton, 1991, Improved subsampling methods for EPA Rapid
Bioassessment Benthic Protocols; EPA 841-B-99-002, Rapid Bioassessment Protocols for Use in Streams
and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and Fish).

The organism count is estimated using a transect method. Transect or quadrant counting assumes
organism density (D) and population size (N) are related (Equation 2-1):

N =D x Grid Area Eq. 2-1

The process is repeated until estimated count exceeds the target subsample size of 1,000 organisms, and
no less than 500 organisms. Subsamples will be placed in a container with preservative solution.

The following three subsamples will be sorted and analyzed for a target of up to 3,000 organisms, or
1,500 organisms if otherwise determined, per sampling zone:

e  One subsample will be analyzed for organism identification and enumeration by a qualified
taxonomist with experience classifying benthic aquatic macroinvertebrates.

e A second subsample will be used for a quality check of sample count and taxon identification by the
laboratory. The recount will need to be within 10% of the original count for confirmation purposes.

o A third subsample container will be kept for any additional follow-up analysis that may be required
(histopathology, recounting, etc.).

The following organisms should not be included in subsamples and should be discarded during counting;:

e Nonbenthic organisms such as free swimming gyrinid adults or surface dwelling veliids
e Empty mollusk shells

e Nonheaded worm fragments

e Terrestrial insects (incidentals)

e Copepoda

e Exuviae (molted skins)
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Following sorting and subsampling, the collected benthic aquatic macroinvertebrates will be identified
and enumerated. If the target counts for the subsampling method cannot be reached, then a 500-organism
full-sort method will be applied, and the appropriate change controls will be followed as outlined in
Section 2.2.2.

2.3.1.2 Benthic Aquatic Macroinvertebrate Identification and Enumeration

Identification of benthic aquatic macroinvertebrates within the subsample will be conducted by a
taxonomist to the appropriate hierarchical target level presented in Table 2-4. Table 2-4 provides
examples of hierarchical targets and is not intended to limit the benthic aquatic macroinvertebrate taxon
collection and identification. A complete list of taxa to be identified and enumerated will be determined
by the contracted sample preparation laboratory.

Table 2-4. Example Hierarchical Targets for Benthic Aquatic Macroinvertebrates

Taxon Target
Phylum Annelida

Class Branchiobdellida Genus
Class Hirudinea Genus
Class Oligochaeta Genus
Class Polychaeta Family

Phylum Arthropoda
Class Arachnoidea ‘ Acari Genus
Cl s Insecta

Coleopter Genus

/ Diptera Chironomidae Genus

//////////////// / =

- / Simulinds Family

/Ht ropter

Lpdpt

//////////////////////////////// ==

% Trichoptera

c:..
e
3
<

Cl s Malacostra

Amphipoda Genus
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Table 2-4. Example Hierarchical Targets for Benthic Aquatic Macroinvertebrates

s -

Most organisms will be identified to the lowest practical level by a qualified taxonomist using a
dissecting scope with a 2 times to 100 times magnification range, whereas midges (Diptera:
Chironomidae) will be mounted on slides and identified using a compound microscope. The most current,
acceptable taxonomic keys and nomenclature will be used in identifying and reporting benthic aquatic
macroinvertebrates and will include the following activities:

e Each taxon identified in the sample is recorded and enumerated in laboratory notebook, datasheet, or
in an electronic format. Any difficulties or key observations by the taxonomist should be noted.

e The life stage of the individual specimen will be recorded in a laboratory notebook, datasheet, or in an
electronic format.

e For each data entry, record the Taxonomic Certainty Rating (TCR) alongside the taxonomist’s initials
in a laboratory notebook, datasheet, or in an electronic format. An explanation of the TCR ratings and
criteria will also be documented.

e Photographs of each taxon identified will be taken and documented.

e Taxonomic identification, counts, life stage, TCR, taxonomist initials (handwritten or electronically),
and photographs are submitted to the data management system or project database.

o Data entries should be checked by comparing the datasheets to the database entries. If errors are
found, they will be documented and corrected. The rates of data entry errors will be recorded and
segregated by taxon.

e  QC for taxonomy will include a voucher collection of all samples and subsamples used. Benthic
aquatic macroinvertebrate specimens will be properly labeled, preserved, and stored for future
reference.

e A reference collection of identified taxon should be maintained and verified by a second taxonomist.

e A library of basic taxonomic literature aiding in the identification of specimens should be
documented along with any taxonomic specific training by scientists to ensure accurate identification.
These documents should be included in the data management system or project database.
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2.3.1.3 Photography

An underwater camera will be used to document sediment conditions at each sampling zone.
Additionally, benthic aquatic macroinvertebrate subsamples will include photographic documentation.
Specific photographic requirements for all photographs include the following:

e All photographs will be taken with a high-resolution digital camera (minimum of 300 pixels/in.)
e Photographs will be taken at a consistent height and angle for image consistency

e Special lighting is not required, but the light source should be consistent in each photograph and
noted in sample documentation

— Grayscale card for checking brightness and contrast (as required)
— Color calibration card for checking color quality (as required)

e Image resolution should be sufficient to distinguish between benthic aquatic macroinvertebrate
species and sediment type

e Information card should be present for each photograph that identifies the following:

— Date and time

— Sample type

— Unique sample identification

— Collection location (includes sampling zone and transect number)

The abovementioned photographic information will be documented in a laboratory or field notebook.
Digital camera frame numbers will be recorded in the notebook as well as on data forms. Photographs
will be digitally archived. The lead laboratory or field technician will audit the complete photograph log
each processing day to confirm accuracy and proper documentation.

2.3.2 Field Analytical Methods

Field measurements are acquired as described in field screening and field analytical procedures. Field
screening shall comply with the requirements in Volume 3 of HASQARD (DOE/RL-96-68). Field
analytical methods are performed in accordance with the manufacturers’ manuals. Section 3.2.4 further
discusses field measurements.

2.3.3 Quality Control

The QC requirements specified in the SAP must be followed in the field and laboratory to ensure that
reliable data are obtained.

2.34 Measurement Equipment

Equipment that is capable of measuring field and analysis parameters, as required in Table 2-2 and
Section 3.3 of this SAP, will be used. Each measuring equipment user is responsible to ensure the
equipment is functioning as expected, properly handled, and properly calibrated at required frequencies
per methods governing control of the equipment. Onsite environmental instrument testing, inspection,
calibration, and maintenance will be recorded in accordance with approved methods. Field screening
instruments will be used, maintained, and calibrated in accordance with the manufacturer’s specifications
and other approved methods. Decontamination of sampling equipment is described in Section 3.3.2.
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2.3.5 Instrument and Equipment Testing, Inspection, and Maintenance

Collection, measurement, and testing equipment should meet applicable standards

(e.g., ASTM International, formerly the American Society for Testing and Materials) or have been
evaluated as acceptable and valid in accordance with instrument-specific methods, requirements, and
specifications. Software applications will be acceptance tested prior to use in the field.

Measurement and testing equipment used in the field or in the laboratory will be subject to preventive
maintenance measures to ensure minimization of downtime. Measurement and test equipment used in the
field includes, but is not limited to, data collection equipment such as water quality instrumentation (pH,
conductivity, turbidity, and dissolved oxygen).

Measurement and testing equipment used for activities affecting quality is maintained in accordance with
company procedures or Volumes 3 and 4 of HASQARD (DOE/RL-96-68), as appropriate.

The following are maintenance activity requirements:

e Periodic preventive and corrective maintenance of measurement and testing equipment shall be
performed to ensure availability and satisfactory performance of the systems.

¢ Instrument maintenance shall be documented (i.e., including the date and signatures [or initials] of
personnel who performed the maintenance).

¢ Routine inspections recommended by the manufacturer are performed before instrument operations.

e The frequency/interval of these inspections is established based on the manufacturer’s
recommendations.

o Equipment will be maintained and calibrated using a documented process to ensure continuing data
quality and process capability.

The industrial hygiene equipment laboratory is responsible for procuring, maintaining, and calibrating
industrial hygiene sampling and monitoring equipment used in support of sampling. Radiological
instrumentation is purchased, maintained, and calibrated by the Hanford Site services contractor.

2.3.6 Instrument/Equipment Calibration and Frequency

Field equipment calibration is discussed in Section 3.5 of this SAP.

All field equipment and laboratory instrumentation used during this study will be calibrated in accordance
with manufacturers’ operating instructions, internal work requirements and processes, or field instructions
that provide direction for equipment calibration or verification of accuracy. Calibration records shall
include raw calibration data, identification of the standards used, associated reports, date of analysis, and
the analyst’s name or initials. All instrument calibration activities are recorded in accordance with
HASQARD (DOE/RL-96-68) requirements. Field instrumentation calibration and QA checks will be
performed as follows:

e Prior to initial use of a field measurement system

e At the frequency recommended by the manufacturer or methods, or as required by regulations

e Upon failure to meet specified QC criteria

e Daily calibration checks will be performed and documented for each instrument used

e Equipment that does not meet these requirements will be repaired before continued use or replaced
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2.3.7 Inspection/Acceptance of Supplies and Consumables

Consumables, supplies, and reagents will be reviewed in accordance with requirements and appropriate
for their use. Supplies and consumables used in support of sampling and analysis activities are procured
in accordance with internal work requirements and processes. Responsibilities and interfaces necessary to
ensure that items procured/acquired for the contractor meet the specific technical and quality
requirements must be in place. The procurement system ensures purchased items comply with applicable
procurement specifications. Supplies and consumables are checked and accepted by users prior to use.

2.3.8 Nondirect Measurements

Data obtained from sources such as computer databases, programs, literature files, and historical
databases will be technically reviewed to the same extent as data generated as part of any sampling and
analysis QA/QC effort. Data used in evaluations will be identified by source.

2.3.9 Data Management

The OU project manager (or designee) and aquatic study technical lead are responsible for ensuring that
data collected under this SAP are appropriately reviewed, managed, and stored in accordance with
applicable programmatic requirements governing data management methods.

Electronic data access, when appropriate, will be through a Hanford Site database (e.g., Hanford
Environmental Information System). Central Plateau Cleanup Company is responsible for the
management and configuration of environmental databases and software applications. Where electronic
data are not available, hard copies will be provided in accordance with Section 9.6 of the Tri-Party
Agreement Action Plan (Ecology et al., 1989b).

Laboratory errors are reported to the OU project manager (or designee) through an established process.
For reported laboratory errors, sample issue resolution will be initiated in accordance with applicable
methods. This process is used to document analytical errors and to establish their resolution with the
OU project manager (or designee). The sample issue resolution form becomes a permanent part of the
analytical data package for future reference and for records management.

2.4 Assessment and Oversight

Assessment and oversight activities address the effectiveness of project implementation and associated
QA/QC activities. The purpose of assessment is to ensure that the QAPjP is implemented as prescribed.

241 Assessments and Response Actions

Assessments may be performed to verify compliance with the requirements outlined in this SAP, project
field instructions, the QAPjP, methods, and regulatory requirements. Deficiencies identified by these
assessments will be reported to the project’s line management. The deficiencies will also be entered into
an issue management process whereby the project line management chain will coordinate the review of
the issue, development of corrective actions, and resolution of the deficiencies. When appropriate,
corrective actions will be taken by the OU project manager (or designee).

The following status reports are prepared:

e Management assessment results
e Quarterly trending analysis reports of corrective action data and monthly indicators
e Nonconformance reports
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Oversight activities in the laboratories, including corrective action management, are conducted in
accordance with the laboratory’s QA plan.

242 Reports to Management

Program and project management (as appropriate) will be made aware of deficiencies identified by
internal self-assessments, condition reports, and findings from internal QA assessments and surveillances.
If an assessment finds issues that affect the DQOs of this study, DOE would be informed, and the matter
discussed with the regulatory agencies. Management and technical assessments provide input to an
electronic issues management system.

2.5 Data Review and Usability

This section addresses QA activities that occur after data collection. Implementation of these activities
determines whether the data conform to the specified criteria, thus satisfying the project objectives.

2.5.1 Data Review and Verification

Data review and verification are performed to confirm that sampling and chain-of-custody documentation
are complete. This review includes linking sample numbers to specific sampling locations and reviewing
sample collection dates and sample preparation and analysis dates to assess whether holding times, if any,
have been met. Furthermore, review of the QC data is used to determine whether analyses have met the
data quality requirements specified in this SAP.

The criteria for verification include but are not limited to review for contractual compliance
(samples were processed as requested), use of correct methodology, transcription errors, and the
appropriate reporting of data. Field QA/QC results will be reviewed to ensure usability.

The OU project manager (or designee) will perform data reviews to help determine if observed changes
reflect potential data errors, which may result in submitting a request for data review on questionable
data. The laboratory may be asked to check calculations, recount data, or review taxonomic identification.
In extreme cases, additional samples may be collected.

2.5.2 Data Validation

No data validation is currently planned for this SAP since the sample identification laboratory methods do
not use instrumentation or standard analytical methods. Data validation may be requested by the Central
Plateau Cleanup Company project manager after the SAP is written.

2.5.3 Reconciliation with User Requirements

The purpose of reconciliation with user requirements is to determine if quantitative data are of the correct
type and are of adequate quality and quantity to meet the project data needs. The data quality assessment
(DQA) process is the scientific and statistical evaluation of previously verified and validated data to
determine if information obtained from environmental data operations are of the right type, quality, and
quantity to support their intended use (usability). The DQA process uses the entirety of the collected data
to determine usability for decision making. If a statistical sampling design was utilized during field
sampling activities, then the DQA will be performed following guidance in EPA/240/B-06/003, Data
Quality Assessment. Statistical Methods for Practitioners (EPA QA/G-9S), and MQOs (precision,
accuracy, representativeness, sensitivity, completeness, and bias) will be evaluated in accordance with
EPA/600/R-06/127. Data verification and data validation are integral to the statistical DQA data
evaluation process. Results of the DQA processes will be used by the contractor OU project manager (or
designee) to interpret the data and determine if the DQOs for this activity have been met.
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3 Field Sampling Plan

The objective of the field sampling plan is to identify and describe project sampling and analysis activities
for the collection and assessment of benthic aquatic macroinvertebrates residing in areas of contaminated
porewater and groundwater upwelling near the 100-BC nearshore area. Benthic aquatic
macroinvertebrates will be collected to evaluate taxa diversity and abundance to determine if additional
action or data collection is necessary. Analysis of radiological and chemical contamination of the benthic
aquatic macroinvertebrates sampled will not be performed under this SAP.

The field sampling plan is generally based on the Large River Bioassessment Protocol, an initiative led by
EPA to standardize protocols for the bioassessment of large rivers to meet monitoring needs for states and
tribes. The program is summarized in EPA/600/R-06/127.

This chapter summarizes the sampling objectives, study design (including the number and types of
samples to be collected), potential sample locations, sampling frequency, sampling methodologies, and
sample preparation.

3.1 Sampling Objectives/Design

Benthic aquatic macroinvertebrates will be randomly collected using an active sampling approach.
Benthic aquatic macroinvertebrates will be collected and preserved for laboratory processing that includes
sorting, identifying, enumerating, and photography. Metric calculations and biological diversity and
abundance will be determined based on identification and enumeration.

The following list of benthic aquatic macroinvertebrate, though not limiting, are the most likely species to
be collected and identified during the proposed field activities:

e Ephemeroptera taxa (mayfly)

e Plecoptera taxa (stonefly)

e Trichoptera taxa (caddisfly)

e Chironomidae taxa (midges)

e Odonata taxa (dragonfly and damselfly)

o Coleoptera (beetle)

e  Mollusks (snails and clams)

e Crustacea (amphipods, copepods, isopods, and decapods such as crayfish and cladocera)

3.2 Study Design

This section describes the study design, which includes the sampling approach, potential sampling
locations, sample timing, sample number, collection frequency, and surface water quality parameters.

The study will be conducted at a minimum of two reference areas and one study site adjacent to the
100-BC nearshore area. The following will be considered when developing the study design including the
purpose of the data collection, the spatial and temporal boundaries of the study, and the surface water
quality parameters of interest. In addition, constraints such as sampling limitations, scheduling issues, and
cost are also considered. Issues considered during the development of the study design include the
following:

e The limited number of reference area locations available for collection of benthic aquatic
macroinvertebrate species
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o Abiotic factors such as water chemistry, dissolved oxygen, temperature, conductivity, and sediment
type that could potentially affect the number and type of benthic aquatic macroinvertebrate species
residing in the 100-BC nearshore area and the reference areas

e The potential for large biological variability among benthic aquatic macroinvertebrate species within
a given area

e The time and cost associated with collection of a statistically representative number of benthic aquatic
macroinvertebrate samples

This section describes key activities that will be conducted prior to initiating the benthic aquatic
macroinvertebrate biological study. This section describes the field reconnaissance activities planned to
evaluate, select, and finalize reference area locations as well as confirm the site location coordinates of
the 100-BC nearshore area study site.

3.21 Sampling Locations

Sampling locations for this SAP at the 100-BC nearshore area (Figure 3-1) will be determined following
field reconnaissance (described in Section 3.2.2) and will be parallel to known groundwater upwelling
areas where Cr(VI) concentrations are reported above 10 pg/L.

Selection of reference area locations will be based on similar physical dimensions (width and length),
river-flow rate, substrate type, depth to substrate, and water quality conditions when compared to the
100-BC nearshore study site. Field visits to identify potential reference areas occurred between

January 2024 and September 2024 and included DOE, EPA, and tribal representatives. Several
preliminary north shore and south shore reference areas have been identified and are shown in Figure 3-1.
Reference area locations used in the River Corridor Baseline Risk Assessment (DOE/RL-2007-21, River
Corridor Baseline Risk Assessment, Volume I, Ecological Risk Assessment) are included in Figure 3-1 for
reference. It is anticipated that at least one reference area will be on the south shore (upstream) of the
100-BC nearshore study site, and another may be located on the north shore (opposite bank) across from
the 100-BC nearshore area. The coordinates for the preliminary reference area locations are provided in
Table 3-1. Reference areas will be selected based on historical information, previous studies conducted at
the 100-BC nearshore area, and the field reconnaissance work described in Section 3.2.2.
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Table 3-1. Coordinates of Potential Reference Area Locations

Site Easting (m) Northing (m)
Potential North Shore Reference Area Locations
Potential North Shore Reference Area 1 562600.51136 146550.04222

Potential North Shore Reference Area 2

562375.46839

146562.90182

Potential North Shore Reference Area 3

561517.89390

146693.37316

Potential North Shore Reference Area 4 560982.88101 146764.63677
Potential North Shore Reference Area 5 557762.15700 145391.15700
Potential North Shore Reference Area 6 551969.09700 144294.63400

Potential South Shore Reference Area Locations

Potential South Shore Reference Area 1

562332.53157

146162.83294

Potential South Shore Reference Area 2

561534.92356

146303.60622

Potential South Shore Reference Area 3

560711.97176

146304.16783

Potential South Shore Reference Area 4

559298.15963

145824.35723

Easting and Northing coordinates are based on Washington State Plane Coordinates NADS3, North American Datum of 1983.

3.2.2 Selection of Reference Area Locations

The principal criteria for the selection process of reference area locations is to identify “the least
disturbed” or “best available” sites based on the river conditions at the time of the field reconnaissance
activities. It is assumed the environmental conditions observed during the field reconnaissance will
represent the conditions encountered during the field study.

The aquatic study technical lead will review available historical data and information to identify candidate
reference area locations. A site visit will be conducted to aid in the selection of candidate reference areas
and the 100-BC nearshore area for the purpose of collecting a limited number of sediment and biota
samples (a minimum of three substrate and three biota samples at each location), in addition to the
measurement of surface water quality parameters in the field. The following criteria will be evaluated
during the selection of the reference areas and 100-BC nearshore study area:

e Visualization of benthic aquatic macroinvertebrate presence or absence
e Substrate type
e  Water flow conditions (e.g., fluctuations in river stage, flow rate, and Priest Rapids Dam mediation)

e Field parameters (e.g., anions, pH, dissolved oxygen, total dissolved solids, conductivity, resistivity,
and alkalinity)

e  Water depth
e Visualization of potential reference areas (e.g., riparian environment, riverbank physical attributes)

Visual inspection of the sediment type(s), the number and type of benthic aquatic macroinvertebrates, the
date, time, weather conditions, and site description will be recorded. The surface water quality
measurements, as specified in Table 2-2 and Section 3.2.4 of this SAP, will be collected at the
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approximate location of intended benthic aquatic macroinvertebrate samples. The purpose of the visual
inspection is to confirm that the sediment type(s) and surface water quality measurements are similar
between the sites and that benthic aquatic macroinvertebrates are present at each of the areas. This is
considered a qualitative assessment because the previous steps do not include follow-up laboratory
analyses. The recorded information will then be analyzed to select the final reference areas and
coordinates. The documentation collected during field reconnaissance will include coordinates,
photographs, and basis for the site selection criteria.

Data analysis activities include a comparison of the number and type of benthic aquatic
macroinvertebrates collected, sediment type(s), and water quality measurements between the reference
areas and the 100-BC nearshore study area. Based on the results of the comparisons, another site visit
may be required if additional information is necessary to make a final reference area determination.
The preliminary activities described in this section can also be used to refine proposed study methods,
evaluate study equipment, and to optimize study activities that will inform the selection of the final
reference and study site locations and the final study design.

3.2.3 Benthic Aquatic Macroinvertebrate Sample Number and Frequency

Based on the transect sampling approach, a total of 60 benthic aquatic macroinvertebrate samples will be
collected at the 100-BC nearshore area study site and each of the two reference areas for a total of

180 benthic aquatic macroinvertebrate samples (Table 3-2). A target of 3,000 benthic aquatic
macroinvertebrate organisms per sampling zone are planned for collection as detailed in Section 2.3.1 of
this SAP. The target of 3,000 benthic aquatic macroinvertebrate organisms may be reduced based on biota
samples collected during identification of reference areas. The total number of samples may change based
on the number of reference area locations that will be determined during field reconnaissance.

Collection of benthic aquatic macroinvertebrates will occur during a single low-river stage time frame,
which is typically between September and October, when the Columbia River is most likely to have
low-water flow, consistent water levels, and stable river conditions. Collection of benthic aquatic
macroinvertebrate samples during this timeframe is intended to represent worst-case exposure conditions.

Table 3-2. Number of Benthic Aquatic Macroinvertebrate Samples Collected

Number of
Benthic Aquatic Number of Number of Sampling Zones*to | Total Number of
Macroinvertebrate Transects per Sampling Zones be Sampled per Samples per
Sample Location Study Site per Transect Transect Sample Location
Study site (100-BC 15 8 4 60
nearshore area)
Reference area 1 15 8 4 60
Reference area 2 15 8 4 60
Total® 180

a. Four benthic aquatic macroinvertebrate samples will be collected per transect. The four benthic aquatic macroinvertebrate samples
collected per transect will consist of six composited sweeps. Benthic aquatic macroinvertebrate samples will be collected and
evaluated on a standalone basis and subsequently subsampled.

b. The total number of samples assumes two reference areas and the 100-BC nearshore area study site.
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3.24 Surface Water Field Measurements

During benthic aquatic macroinvertebrate sample collection, surface water samples will be collected and
analyzed in the field for surface water quality parameters at each sampling zone as prescribed in

Table 2-2 of this SAP. Water quality parameters will be collected concurrently with benthic aquatic
macroinvertebrate samples and include dissolved oxygen, temperature, conductivity, turbidity, and pH.

Surface water samples will not be collected and analyzed for chemical or radiological constituents during
benthic aquatic macroinvertebrate sample collection.

3.3 Sampling Methods

A stratified random sampling method will be used to represent the biological variability and
temporal/spatial effects within a reference area or study site and among the selected sampling locations.
Benthic aquatic macroinvertebrates will be collected at a minimum of two reference areas in addition to
the 100-BC nearshore area study site. At the reference areas and study site, benthic aquatic
macroinvertebrate specimens will be collected along a 1,400 m (4,593 ft) transect line. Fifteen transect
boxes will be placed every 100 m (328 ft) along each transect line. Each transect box will have eight 1 by
1 m (3.3 by 3.3 ft) sampling zones. Of the eight sampling zones per transect box, benthic aquatic
macroinvertebrates will be collected from four randomly selected sample zones. The randomly selected
sample zones sample collection will consist of six sweeps each, described further in Section 3.3.1, that are
composited to make up a single sample per sampling zone.

3.3.1 Sample Collection Methodology

This section describes the methods for collecting benthic aquatic macroinvertebrate samples at the
100-BC nearshore area study site and reference area locations. The sampling collection methodology is
consistent with that published in EPA/600/R-06/127.

The tools and techniques used to collect benthic aquatic macroinvertebrate samples at the

100-BC nearshore area and the reference area locations are included in the methodology of this section.
It is anticipated that benthic aquatic macroinvertebrates will be collected from one study site per day.

A boat will be used to access sample locations and aid sample collection activities. Sample collection is to
occur in the shortest time span possible to reduce uncertainty from fluctuations in river stage, weather,
physical disturbances, changes in site conditions, and seasonal benthic aquatic macroinvertebrate species
dominance and senescence between reference areas and the study site. Conditions that could impact the
study design include, but are not limited to, reference and study site access limitations, changes in site
conditions, and variability in depth to substrate and river flow. Contingency response to conditions
impacting the study design should follow the change controls for sampling projects outlined in

Section 2.2.2 and Table 2-3 of this SAP. Sample collection activities will first be performed at reference
area locations followed by the 100-BC nearshore area.

The following sample collection tasks will be performed for each sampling zone:

e To prepare for sample collection activities, a 1,400 m (4,593 ft) transect line with 15 transect boxes
every 100 m (328 ft), as well as the 4 randomly selected sampling zones within each transect box,
will be mapped for each study location using provided coordinates.

e The sampling crew will locate to the study site. Prior to sampling of benthic aquatic
macroinvertebrates, the lead field scientist(s) will record the date, time, weather conditions, site
description, names of participating scientists and field crew members, and the location of the study
site in a field notebook. To verify accuracy, coordinates will be recorded twice.
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Surface water quality measurements, as specified in Table 2-2 and Section 3.2.4 of this SAP, will be
collected in the field at each sampling zone concurrent with benthic aquatic macroinvertebrate sample
collection.

Collection of benthic aquatic macroinvertebrate samples will begin at the downstream end of the
1,400 m (4,593 ft) transect line and move upstream every 100 m (328 ft) until all randomly selected
sampling zones within each of the 15 transect boxes have been sampled.

Sample collection will begin with the first transect box by referring to the four randomly selected
sampling zones documented on preprinted waterproof datasheets and maps.

Six sweeps, at 0.5 m (1.6 ft) in length, are collected within the 1 by 1 m (3.3 by 3.3 ft) sampling zone
using a D-frame net (500 um mesh). Each sweep should cover 0.15 m? (1.6 ft*) of substrate (D-frame
net width of 0.3 m [0.98 ft] and 0.5 m [1.6 ft] sweep length) where all six sweeps will cover an area
of 0.9 m? (9.7 ft%).

— A single sweep consists of an aggressive thrusting of the D-frame net into the sample zones
substrate followed by an upriver sweeping motion of 0.5 m (1.6 ft) with intent to capture
sufficient substrate and benthic aquatic macroinvertebrates. A sweep should be performed as
quickly as possible (e.g., within 3 seconds) to prevent benthic aquatic macroinvertebrates from
escaping the net. The effort used for each sweep should be consistent throughout the sample
collection process.

Following each sweep, the D-frame net is brought onto the boat. The collected material is placed in a
500 um sieve bucket to drain excess water and to allow washing of fine sediment from the net.
The collected substrate is gently washed or sieved to remove attached organisms.

If large woody debris or large cobble substrate are encountered during D-frame net sweeping, the
large woody debris or large cobble will be collected and placed in a bucket with freshwater at the
discretion of the sample team. The large woody debris or large cobble will be scraped or brushed to
collect any benthic aquatic macroinvertebrates clinging to the substrate. The large woody debris or
large cobbles will then be returned to the river.

Benthic aquatic macroinvertebrates collected by scraping or brushing and those collected during the
six sweeps from the same sampling zone are composited into one sampling zone sample. A minimal
amount of sediment should be included with the composited sample.

The composited benthic aquatic macroinvertebrate sample will be placed in clearly marked sample
container using waterproof ink and labels prepared prior to sample collection.# Each sample container
will be filled with preservative solution.

Underwater photographs of substrate at each sampling zone will be taken and included in a field
notebook. Details for photographic documentation can be found in Section 2.3.1.3 of this SAP.

Once all 4 sampling zones within a transect box have been collected, sampling will begin 100 m
(328 ft) upstream at the next transect box where the process will be repeated until all 15 transects
have been sampled (e.g., transect 2-sample zone 1; transect 2-sample zone 2; transect 3-sample
zone 3).

4 An internal label should also be placed in each sample container.
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e Upon completion of the daily sample collection activities, benthic aquatic macroinvertebrate samples
will be transported as specified in Section 3.6 of this SAP and under chain-of-custody procedures to
the laboratory for sorting, subsampling, identification, and enumeration. Transportation
environmental controls (e.g., temperature controls) required to preserve quality of samples can be
implemented by the direction of the aquatic study technical lead (or designee).

3.3.2 Decontamination of Sampling Equipment

Sampling equipment used for surface water quality measurements and benthic aquatic macroinvertebrate
sample collection will be decontaminated in accordance with sampling equipment decontamination
methods. To prevent potential contamination of the samples, care should be taken to use decontaminated
equipment for each specific sampling activity.

Special care should be taken to avoid the following common ways in which cross-contamination or
background contamination may compromise the samples:

e Improperly storing or transporting sampling equipment and sample containers

e Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near
potential contamination sources (e.g., uncovered ground)

e Handling bottles or equipment with dirty hands or gloves
e Improperly decontaminating equipment before sampling or between sampling events

3.3.3 Radiological Field Data

Alpha and beta/gamma data collection in the field will be used as needed to support sampling and
analysis efforts. Alpha and beta/gamma data collection in this SAP is conducted to support industrial
hygiene and identification of transportation requirements. The collection of alpha and beta/gamma data is
not included as part of the benthic aquatic macroinvertebrate sample analysis. Radiological screening will
be performed by the RCT or other qualified personnel. The RCT or alternate will record field
measurements, noting the depth of the sample and the elevated instrument reading. Elevated
measurements will be relayed to the OU project manager (or designee) for daily inclusion in the field
activity report or operational records, as applicable.

The following information will be provided to field personnel performing work in support of this SAP:

o Instructions to RCTs on the methods required to measure sample activity and media for gamma,
alpha, and/or beta emissions, as appropriate.

e Information regarding the portable radiological field instrumentation including: a physical description
of the instruments, radiation and energy response characteristics, calibration/maintenance and
performance testing descriptions, and the application/operation of the instrument. These instruments
are commonly used on the Hanford Site to obtain measurements of removable surface contamination
measurements and direct measurements of the total surface contamination.

e Instructions regarding the minimum requirements for documenting radiological controls information
in accordance with 10 CFR 835, “Occupational Radiation Protection.”

¢ Instructions for managing the identification, creation, review, approval, storage, transfer, and retrieval
of radiological information.
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e Minimum standards and practices necessary for preparing, performing, and retaining
radiological-related information.

e Requirements associated with preparing and transporting regulated material.

e Daily reports of radiological surveys and measurements collected during conduct of field
investigation activities.

3.3.4 Field Data - Water Quality Measurements

Field measurements will be recorded, noting any inconsistencies with the specifications included in
Table 2-2 of this SAP to the OU project manager (or designee) or FWS for inclusion in the field
notebooks and datasheets, as applicable.

3.4 Documentation of Field Activities

Field notebooks/logbooks and data forms are required for field sampling activities and will be used in
accordance with HASQARD (DOE/RL-96-68) requirements. A field logbook must be identified with a
unique project name and number. Only authorized persons may make entries in logbooks. Logbook
entries will be reviewed by the lead field scientist, the aquatic study technical lead, the OU project
manager (or designee), or other responsible manager; the review will be documented with a signature
and date. Logbooks will be permanently bound, waterproof, and ruled with sequentially numbered pages.
Pages will not be removed from logbooks for any reason. Entries will be made in indelible ink.
Corrections will be made by marking through the erroneous data with a single line, entering the correct
data, and initialing and dating the changes.

Data forms may be used to collect field information; however, information recorded on data forms must
follow the same requirements as those for logbooks. The data forms must be referenced in the field
notebook/logbooks.

A summary of information to be recorded in logbooks or on the data forms is as follows:

e Day and date; time task started; weather conditions; and names, titles, and organizations of personnel
performing the task.

e Purpose of visit to the task area.

o Site activities in specific detail (e.g., maps and drawings) or the forms used to record such
information. Also, details of any field tests that were conducted; reference to any forms that were
used, other data records, and methods followed in conducting the activity.

o Details of any field calibrations and surveys that were conducted. Reference any forms that were
used, other data records, and the methods followed in conducting the calibrations and surveys.

e Details of any samples collected and the preparation of samples for laboratory analysis. Reference the
methods followed in sample collection or preparation; list location of sample collected, sample type,
each label or tag numbers, sample identification, sample containers and volume, preservation method,
packaging, chain-of-custody form number, and laboratory request form number pertinent to each
sample or sample set; and note the time and the name of the individual to whom custody of samples
was transferred.
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e Time, equipment type, serial or identification number, and methods followed for decontaminations
and equipment maintenance performed. Reference the page number(s) of any logbook where detailed
information is recorded.

e Any equipment failures or breakdowns that occurred, with a brief description of repairs or
replacements.

e Conditions that would warrant consideration in an uncertainty discussion, including time of day, air
temperature, water temperature, river flow, depth of benthic substrate, material deposition, physical
disturbance.

e Level of effort/recovery rate for aquatic macroinvertebrate samples, including challenges encountered
(e.g., access, depth to sample medium, absence of organisms). The same level of effort should be
used (person hours/count of net dips) per sample unit during the same time of day to maximize
comparability.

3.41 Corrective Actions and Deviations for Sampling Activities

The aquatic study technical lead and OU project manager (or designee) must document deviations from
protocols, issues pertaining to sample collection, chain-of-custody forms, noncompliant monitoring, or
other required activities. Study specific protocol will be developed, and personnel trained in accordance
with this SAP. Examples of deviations include samples not collected due to field conditions.

As appropriate, such deviations or issues will be documented (e.g., in the field logbook) in accordance
with internal corrective action methods. The aquatic study technical lead or OU project manager (or
designee) will be responsible for communicating field corrective action requirements and for ensuring
corrective actions are applied to field activities as soon as practical.

Changes in sample activities that require notification, approval, and documentation will be performed as
specified in Table 2-3.

3.5 Calibration of Field Equipment

Onsite environmental instruments are calibrated in accordance with the manufacturer’s operating
instructions, internal work requirements and processes, and/or field instructions that provide direction for
equipment calibration. Calibration records shall include the raw calibration data, identification of the
standards used, associated reports, date of analysis, and analyst’s name or initials. The results from all
instrument calibration activities are recorded in accordance with HASQARD (DOE/RL-96-68)
requirements.

Field instrumentation calibration and QA checks will be performed as follows:

e Prior to initial use of a field analytical measurement system.

e At the frequency recommended by the manufacturer or methods, or as required by regulations.
e Upon failure to meet specified QC criteria.

e (alibration of radiological field instruments on the Hanford Site is performed by the Hanford Site
services contractor, as specified by their calibration program.

e Daily calibration checks will be performed and documented for each instrument used. These checks
will be made on standard materials sufficiently like the matrix under consideration for direct
comparison of data. Analysis times will be sufficient to establish detection efficiency and resolution.
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e Using standards for calibration that are traceable to a nationally recognized standard agency source or
measurement system. Manufacturer’s recommendations for storage and handling of standards, if any,
will be followed. Expired standards will not be used for calibration.

3.6 Sample Handling

Sample handling and transfer will be in accordance with established methods to preclude loss of identity,
damage, deterioration, and loss of sample. Custody seals or custody tape will be used to verify that
sample integrity has been maintained during sample transport. The custody seal will be inscribed with the
sampler’s initials and date. If during the chain-of-custody process it is discovered that the custody tape
has been tampered with or broken on the sample bottle, the sample will be processed but the results will
include a flag to indicate that custody was broken. If the custody tape has been tampered with or broken,
the sample custodian shall note this on the sample receiving documentation.

A sampling and analytical database is used to track samples from the point of collection through the
laboratory process.

3.6.1 Containers

Samples shall be collected, where and when appropriate, in break-resistant containers. The field sample
collection record shall indicate the lot number of the bottles used in sample collection. When
commercially pre-cleaned containers are used in the field, lot identification shall be retained for
documentation.

Containers shall be capped and stored in an environment that minimizes the possibility of sample
container contamination. If contamination of the stored sample containers occurs, corrective actions shall
be implemented to prevent reoccurrences. Contaminated sample containers cannot be used for a sampling
event. Container sizes may vary depending on sample preparation and/or sample identification
laboratory-specific requirements. Container types and sample amounts/volumes are identified on the
chain-of-custody form.

If required, the Radiological Control organization will measure both the contamination levels and dose
rates associated with the sample containers. This information, along with other data, will be used to select
proper packaging, marking, labeling, and shipping paperwork and to verify that the sample can be
received by the laboratory in accordance with the laboratory’s radioactivity acceptance criteria. If the
dose rate on the outside of a sample container or the curie content exceeds levels acceptable by an offsite
laboratory, the FWS (in consultation with the SMR group), can send smaller sample volumes to the
laboratory.

3.6.2 Container Labeling

Each sample is identified by affixing a standardized label or tag to the container. This label or tag shall
contain the sample identification number. The label shall identify or provide reference to the sample with
the date and time of collection, preservative used, analysis required, and collector’s name or initials.
Sample labels may be either pre-printed or handwritten in indelible or waterproof ink.

3.6.3 Sample Custody

Sample custody will be maintained in accordance with existing protocols to ensure that sample integrity is
maintained throughout the sampling, sorting, and identification process. Chain-of-custody protocols will
be followed throughout sample collection, transfer, sample preparation, benthic aquatic macroinvertebrate
identification, and disposal to ensure sample integrity is maintained. A standard chain-of-custody record
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will be initiated in the field at the time of sampling and will accompany each sample or set of samples
shipped to any laboratory.

Shipping requirements will determine how sample shipping containers are prepared for shipment.

The analyses requested for each sample will be indicated on the accompanying chain-of-custody form.
Each time the responsibility for the custody of the sample changes, new and previous custodians will sign
the record and note the date and time. The field sampling team will make a copy of the signed record
before sample shipment and transmit the copy to the SMR group.

The following minimum information is required on a completed chain-of-custody form:
e Project name

e Collectors’ names

e Unique sample number

e Date, time, and location (or traceable reference thereto) of sample collection

e Matrix

e Preservatives

e Chain-of-possession information (i.e., signatures and printed names of each individual involved in the
transfer of sample custody and storage locations, and dates/times of receipt and relinquishment)

e Requested analyses (or reference thereto)
e Number of sample containers per unique sample identification number
e Shipped-to information (i.e., laboratory performing the analysis)

Samplers should note any anomalies with the samples. If anomalies are found, samplers should inform the
OU project manager (or designee) and the SMR group so special direction can be provided to the
laboratory if deemed necessary.

3.6.4 Sample Transportation

Packaging and transportation instructions shall comply with applicable transportation regulations and
DOE requirements. Regulations for classifying, describing, packaging, marking, labeling, and
transporting hazardous materials, hazardous substances, and hazardous wastes are enforced by the

U.S. Department of Transportation as described in 49 CFR 171, “Transportation,” “General Information,
Regulations, and Definitions,” through 177, “Carriage by Public Highway.” Carrier-specific
requirements defined in the current edition of International Air Transportation Association, Dangerous
Goods Regulations, shall also be used when preparing sample shipments conveyed by air freight
providers.

5 Transportation regulations 49 CFR 174, “Carriage by Rail,” and 49 CFR 176, “Carriage by Vessel,” are not
applicable as these two transportation methods are not used.
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4 Management of Waste

No dangerous wastes are anticipated in the execution of this project; however, if encountered, any
miscellaneous solid waste that has contacted suspect dangerous waste will be managed as dangerous
waste.

Waste materials are generated during sample collection, processing, and subsampling activities.
Miscellaneous solid waste that has contacted suspect dangerous waste will be managed as dangerous
waste. Decontamination fluids, if any, will be collected and managed in accordance with
DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation Derived Waste. Packaging and
labeling during waste storage and transportation will meet the applicable substantive federal and/or state
requirements. Waste materials requiring collection will be placed in containers appropriate for the
material and the receiving facility in accordance with the applicable waste management or waste control
plan and applicable substantive federal and/or state requirements.

Offsite analytical laboratories are responsible for the disposal of unused sample quantities and wastes
from analytical processes.
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5 Health and Safety

DOE established the hazardous waste operations safety and health program pursuant to the
Price-Anderson Amendments Act of 1988 to ensure the safety and health of workers involved in
mixed-waste site activities. The program was developed to comply with the requirements of 10 CFR 851,
“Worker Safety and Health Program,” which incorporates the standards of 29 CFR 1910.120,
“Occupational Safety and Health Standards,” “Hazardous Waste Operations and Emergency Response”;
10 CFR 830, “Nuclear Safety Management”; and 10 CFR 835. The Health and Safety program defines the
chemical, radiological, and physical hazards and specifies the controls and requirements for daily work
activities on the overall Hanford Site. Personnel training; control of industrial safety and radiological
hazards; personal protective equipment; site control and general emergency response to spills, fire,
accidents, injury, site visitors; and incident reporting are governed by the Health and Safety program.
Site-specific Health and Safety plans that address the nature of site access (e.g. use of a boat) and
associated hazards of aquatic and biological sample collection will be developed with guidance from
contractor(s) selected to perform the work within this SAP will be used to supplement the general Health
and Safety program.
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Data Quality Objectives



DOE/RL-2021-44-ADD2, REV. 0

This page intentionally left blank.

A-ii



DOE/RL-2021-44-ADD2, REV. 0

A1 Introduction

Data quality objectives (DQOs) were developed for the 100-BC-5 nearshore area to support a biological
study sampling and analysis plan. The monitoring is focused on meeting the remedial action objectives
that are identified in the record of decision from EPA et al., 2021, Record of Decision Hanford 100 Area
Superfund Site 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units. The selected groundwater remedy is
monitored natural attenuation of four contaminants of concern: hexavalent chromium, strontium-90,
trichloroethene, and tritium.

The DQO process was conducted to support identification of sampling requirements for determining
impacts to benthic aquatic macroinvertebrate communities relative to expected monitored natural
attenuation remedy performance. The process follows the DQO guidance identified in
EPA/240/B-06/001, Guidance on Systematic Planning Using the Data Quality Objective Process
(EPA QA/G-4). The following steps are used for DQO development:

State the problem

Identify the goal of the study

Identify information inputs

Define the boundaries of the study
Develop the analytical approach

Specify performance or acceptance criteria

AR

Develop the detailed plan for obtaining data

Representatives from the U.S. Department of Energy, the primary groundwater contractor, the
U.S. Environmental Protection Agency, and other parties participated in meetings to support this
DQO process (Table A-1).
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Table A-1. Data Quality Objectives Workshop Participants

DOE-RL CPCCo EPA Other
August 19, 2022, Workshop Participants
Jason Capron (facilitator) | Mary Hartman Laura Buelow Jack Bell (NP)
Ellwood Glossbrenner Emily Macdonald Geoff Schramm Matthew Campbell (CTUIR)
Warren Hurley Laura O’Mara Rose Ferri (YN)
John Sands Anna Radloff Sara Lovtang (ODOE)
Amanda Velasquez Marissa Merker (NP)
John Virgin Tom Sicilia (ODOE)
McClure Tosch (YN)
Li Wang (YN)
August 26, 2022, Workshop Participants
Jason Capron (facilitator) | Mary Hartman Roberto Armijo Jack Bell (NP)
Ellwood Glossbrenner Emily Macdonald Geoff Schramm Laurene Contreras (YN)
Warren Hurley Laura O’Mara Rose Ferri (YN)
Amanda Velasquez Anna Radloff Sara Lovtang (ODOE)
Marissa Merker (NP)
Tom Sicilia (ODOE)
McClure Tosch (YN)
Li Wang (YN)

CPCCo =
CTUIR =
DOE-RL =
EPA =
NP =
ODOE =
YN =

Central Plateau Cleanup Company

U.S. Environmental Protection Agency
Nez Perce Tribe
Oregon Department of Energy

Yakama Nation

Confederated Tribes of the Umatilla Indian Reservation

U.S. Department of Energy, Richland Operations Office
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Appendix A — Systematic Planning Record

Characterization Data Collection Planning Record

NOTE: In cases where the requested information is not applicable, state that, and explain why it is not applicable so that it is clear that a required field
has not been forgotten.

Project Summary

Z;Orfgt 100-BC RD/RAWP Biological Study Date:  7/23/2024

Name of Person Completing Emily Macdonald Position: RC Document Delivery
Record: Manager

Name of Responsible Emily Macdonald

Manager:

Project Background:

During the remedial investigation phase of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 process to characterize the nature and extent of
Hanford Site-related contamination and potential impacts to human health or the
environment from this contamination, a River Corridor Baseline Risk Assessment was
performed (DOE/RL-2007-21, River Corridor Baseline Risk Assessment, Volume I, Ecological
Risk Assessment). For the 100-BC-5 operable unit (OU), the River Corridor Baseline Risk
Assessment noted uncertainty in the potential impacts from groundwater upwelling in two
locations in the study area. In the record of decision for the 100-BC-5 OU, additional
biological studies to evaluate the benthic aquatic macroinvertebrate communities in
relation to hexavalent chromium using a phased approach were described as part of the
remedy implementation.

Planning Type:
(If systematic planning is not required, state the reason)
External Data Quality Objectives

Organization, Schedule, and Goal
(State the problem, requirements, schedule, PSQs, and outcomes)

State the Problem
(Describe the reason/need for data collection and project goals/objectives)

Additional information is needed to:
a) evaluate impacts to benthic macroinvertebrate communities relative to expected
monitored natural attenuation (MNA) groundwater remedy performance for the 100-BC-5
0OU, and
b) address uncertainties associated with the potential risks to benthic
macroinvertebrates in areas of contaminated groundwater upwelling adjacent to the
100-BC Area.

Principal Study | PSQ 1 [Do benthic aquatic PSQ 6
Questions macroinvertebrates residing in
areas of hexavalent chromium
(What questions upwelling have different
are data needed to biological indices from those
answer?) in reference areas? (Phase 1)
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PSQ 2 |Do abiotic factors account for | PSQ7
observed differences between
reference area(s) and study
site benthic aquatic
macroinvertebrate communities?
(Phase 1)

PSQ 3 |Is there a relationship PSQ 8
between impacts to benthic
aquatic macroinvertebrate
communities observed in
Phase 1 and 100-BC-5
contaminants of concern?

(Phase 2)
PSQ 4 PSQ9
PSQ 5 PSQ 10
AA 1A |Yes. Evaluate factors for AA 6A

observed differences in
biological diversity and
abundance.

AA 1B |No. Continue to implement MNA AA 6B
groundwater remedy.

Define AA 2A |Yes. No further action is AA 7TA

alternative required.

outcomes or AA 2B |No. Proceed with Phase 2 AA 7B

actions that biological study (see PSQ 3).

can occhr upon AA 3A |Yes. Evaluate effectiveness of | AA 8A

la:ngwermg the MNA remedy.

S AA 3B [No. Continue the MNA remedy. AA 8B

AA 4A AA 9A
AA 4B AA 9B
AA 5A AA 10A
AA 5B AA 10B

1. Determine the communities of benthic aquatic macroinvertebrate
species in reference area(s) compared to study site.

2. Determine and evaluate factors that account for any differences
between benthic agquatic macroinvertebrate communities in reference

:;iel?tl.fy the area(s) and study site.

ecision : - i i
statements or 3. Determine concentrations of 100-BC-5 contaminants of concern in study
estimation area.

statements needed

to address the

PSQs.

©|®© N |0~
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10.

Data Needs
(Define the spatial and temporal boundaries of the study)

Define what constitutes a sampling unit:
1 mx 1 m sampling zone within 100 m transect line along river interface

What is the smallest unit upon which decisions or estimates will be made?
1 mx 1 m sampling zone
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Data Needs Summary

(Information inputs to answer PSQs: target population, characteristics of interest, spatial and temporal limits, scale of inference)

Media of . Samplin Action Practical Analytical Potential Source of
PSQ Data Need Location g Frequency .
Interest M Level Constraints Method Data
ethod
PSQ 1 Count of benthic |[Benthic Reference |Physic |N/A Once River Physical Laboratory
aquatic aquatic area(s) al within stage, counting counts
macroinvertebrat |macroinver |and study |[collec every access
es tebrate site tion 1x1 m limitation
community sampling|s (e.g.,
zone due to
fire
hazards or
adverse
weather),
field crew
availabili
ty
PSQ 2 Surface water Surface Reference [Field [N/A Once River Field Field
quality water area(s) measur within stage, instrument |measurements
Parameters (pH, and study |ements every access s
conductivity, site 1x1 m limitation
dissolved sampling|s (e.g.,
oxygen, zone due to
temperature, fire
turbidity) hazards or
adverse
weather),
field crew
availabili
ty
PSQ 3 Hexavalent Groundwate |Study Field |[N/A Conducte |River EPA Method |Laboratory
chromium r site Collec d during|stage, 7196A measurement
concentrations upwelling tion phase 2 |access (hexavalen
based on|limitation |t
results |[s (e.g., chromium)
of PSQ 2|due to
fire
hazards or
adverse
weather),
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Data Needs Summary

(Information inputs to answer PSQs: target population, characteristics of interest, spatial and temporal limits, scale of inference)

Samplin

Media of . Action Practical Analytical Potential Source of
PSQ Data Need Interest Location g Level Frequency Constraints Metlllwd Data
Method

field crew
availabili
ty

PSQ 2

PSQ 3
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Performance or Acceptance Criteria
(Determine the quality of data needed and analytical approach)
Specify the population parameter (e.g., mean, median, or percentile), appropriate for making decisions or estimates:
For PSQ 1, population counts. For PSQ 2 and 3, individual results for surface water
quality parameters.

Provide a decision rule related to the Action Level identified above that includes a clear “if...then...else” statement:
No specific action level.

What are the consequences of making an incorrect decision and what is the tolerance for an incorrect decision?
An incorrect decision could lead to either 1) performing unnecessary additional
remedy evaluations and data collection, or 2) continue with the current remedy when
it is not protective of benthic aquatic macroinvertebrates.

Develop the specification of the estimator by combining the true value of the selected population parameter with
the scale of estimation and other boundaries:

N/A

What are the acceptable limits on uncertainty?

N/A

Plan for Obtaining the Data

(Specify the general plan of obtaining the needed data and explain where and how the information in this Planning Record will be
formalized in a data collection plan)

The data collection plan is described in detail DOE/RL-2021-44-ADD2, Sampling and
Analysis Plan for the Biological Study of 100-BC-5 Benthic Aquatic Macroinvertebrates.

Decision
Problem

Estimation
Problem

Reference area(s) and the study site will be determined based on field reconnaissance
prior to the data collection.

For each sampling zone, the following sample collection tasks will be performed:

® To prepare for sample collection activities, a 1,400 m (4,593 ft) transect line with
15 transect boxes every 100 m (328 ft) as well as the 4 randomly selected sampling
zones within each transect box will be mapped for each reference area and study site
location.

® Surface water quality measurements will be collected in the field at each sampling
zone concurrent with benthic aquatic macroinvertebrate sample collection.

® Collection of benthic aquatic macroinvertebrate samples will begin at the downstream
end of the 1,400 m (4,593 ft) transect line and move upstream every 100 m (328 ft)
until all sampling zones within each of the 15 transect boxes have been sampled.

® Sample collection will begin with the first transect box by referring to the four
randomly selected sampling zones documented on preprinted waterproof datasheets and
maps.

® Six sweeps, at 0.5 m (1.6 ft) in length, are collected within the 1 by 1 m (3.3 by
3.3 ft) sampling zone using a D-frame net (500 pm mesh). Each sweep should cover
0.15 m? (1.6 ft?) of substrate (D-frame net width of 0.3 m [0.98 ft] and 0.5 m
[1.6 ft] sweep length) where all six sweeps will cover an area of 0.9 m? (9.7 ft2).

® Following each sweep, the D-frame net is brought onto the boat. The collected material
is placed in a sieve bucket to drain excess water and to allow washing of fine
sediment from the net. The collected substrate is gently washed or sieved to remove
attached organisms.

e TIf large woody debris or large cobble substrate are encountered during D-frame net
sweeping, the large woody debris or large cobble will be collected and placed in a
bucket with freshwater at the discretion of the sample team. The large woody debris or
large cobble will be scraped or brushed to collect any benthic aquatic

A-8
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Plan for Obtaining the Data
(Specify the general plan of obtaining the needed data and explain where and how the information in this Planning Record will be
formalized in a data collection plan)
macroinvertebrates clinging to the substrate. The large woody debris or large cobbles
will then be returned to the river.

® Benthic aquatic macroinvertebrates collected by scraping or brushing and those
collected during the six sweeps from the same sampling zone are composited into one
sample. A minimal amount of sediment should be included with the composited sample.

®¢ The composited benthic aquatic macroinvertebrate sample will be placed in clearly
marked sample container using waterproof ink and labels prepared prior to sample

collection.! Each sample container will be filled with 10% buffered formalin solution
by volume (1% v/v).
® Underwater photographs of substrate at each sampling zone will be taken and included

in a field notebook. Details for photographic documentation can be found in
Section 2.3.1.3 of this sampling and analysis plan.

® Once all four sampling zones within a transect box have been collected, sampling will
begin 100 m (328 ft) upstream at the next transect box where the process will be
repeated until all 15 transects have been sampled (e.g., transect 2-sample zone 1;
transect 2-sample zone 2; transect 3-sample zone 3).

Contaminant sampling for phase 2 activities (PSQ 3) are expected to be collected from
hyporheic sampling points or aquifer tubes.

T An internal label should also be placed in each sample container.

A-9
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