MODULE 1.
GUIDANCE ON PREPARING A QA PROJECT PLAN

This module (Athe Guidancel)) is meant to provide you with a starting place for preparing your QA
Project Plan. An attempt has been made to minimize QA Ajargoni while, & the same time, ensuring the
Guidanceisinclusve of the national EPA requirements described in the EPA:=s requirements and
companion guidance documents:

$ EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5

$ EPA Guidance for the Preparation of Quality Assurance Project Plans, EPA QA/G-5
(NOTE: Both of these national EPA documents are available in Module 4.)

The Guidance is written mainly in adirective (or Ato dof) format and describes the materias you will
need to assemble via ligts, questions to think about and/or obtain answers to, and comments or
perspective on the contents for each required section. The Guidance follows the same organization
sructure as the Template and the Model QA Project Plan provided in Modules 2 and 3, respectively.
The section titles are designed to follow those of EPA QA/R-5, while the section numbering system has
been smplified to be entirdly numerical (e.g., here we use Section 1.1 ingtead of Section A1). For
clarity, and to support referring back to the nationa EPA documents, the associated EPA QA/R-5
section number has been included in parentheses following the title of each section.

1.0 PROJECT MANAGEMENT (Sections 1.1 - 1.9): These sections describe how you will
organize and run the project activities.

1.1 Titleand Approval Page (EPA QA/R-5 A1) - [The purpose of this section isto identify the
project title and name of organization conducting the project, as well asto document gpprova
of the QAPP.]

Ensure this page includes:

$ Title of project and/or of QA Project Plan

$ Name of organization conducting the work (eg., Big River Tribe Environmenta
Protection Agency) and their associated address

$ Sgnature/date line for dl key parties who must gpprove the QA Project Plan followed
by aprinted lineincluding their name, organization, and title (Note: Approving officias
may include the Triba Project Manager, Tribd QA Manager, the Triba Environmenta
Director, the Tribal Chairperson or Tribal Council Members, consultant staff, contract
laboratory director, the EPA Project Officer, the Regona EPA QA Manager or
project representative)

$ Assgtance agreement or contract number(s) funding the activity and knowledge of what
program is funding the work (e.g., Clean Water Act 106 program, Brownfields
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Program, Drinking Water Program, €tc.)

Table of Contents (EPA QA/R-5 A2) - [The purpose of this section isto alow the reader of
the QA Project Planto locate the different information sections]

Provide aligt of the various QA Project Plan sections and subsections, tables, figures,
references, gppendices, etc. Include the section number, section title, and associated page
where the information will be found.

Recommend including a header on each page (typicaly, in the upper right corner) of the QA
Project Plan denoting the project name, revison number and/or date of version, and page
number.

Distribution List (EPA QA/R-5 A3) - [The purpose of this section isto present alist of al
individuals who should receive a copy of the approved QA Project Plan, aswell asany
subsequent revisions/updates.]

Provide aligt of dl key personnd that will receive origina and updated copies of the QA
Project Plan, along with their repective organization and contact information (i.e., telephone
number, email address, and/or mailing address). Theseindividuas may include:

Project manager for tribe

Field team leader for tribe

QA/QC manager for tribe

QA Project Plan preparer for tribe

L aboratory manager

Datareviewers

Any essentid contractor personnel

Project Officer for EPA

QA Officer for EPA

R R I A R AR i AR R A

Project Organization (EPA QA/R-5 A4) - [The purpose of this section is to identify the roles

and responghilities of those individudsinvolved in the project and their respective
organizations|

|dentify the individuals and organizations participating in the project and discuss their specific

roles and respongbilities. Include:

$ Program or project supervisor

$ Program or project staff conducting the various project activities

$ Triba person responsible for QA/QC (activities may include: ensuring sampling,
shipment, and lab analysis incorporate adequate QC components, reviewing QC
results, recommending corrective action, when necessary; and evauating data for
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incluson in reports) — whenever possible, ensure thisindividud is independent of the
daff generating the data

$ Point(s) of contact and associated organization for any consultants and/or contractors
and their specific project responsibilities

$ Contract |aboratory, if applicable, as well as associated name(s) of pointy(s) of contact
and QA Officer

$ Any other key personne or organizations involved in project or program activities

Include contact information (i.e., telephone numbers, email addresses, and/or mailing addresses)
of dl program or project staff, consultants and/or contractors, laboratory contacts and QA
Officer, etc. responsible for the project and the QA Project Plan. (Note: If thisinformation was
included in Section 1.3, it doesn’t need to be repested here.)

Provide an organization chart showing lines of authority/communicetion (i.e., who reports to
whom) for dl referenced people or organizations.

Problem Definition/Background (EPA QA/R-5 A5) - [The purpose of this section isto
describe the specific problem to be investigated with the current project, dong with any
pertinent background information.]

Describe the purpose of the project by identifying the environmenta problem and stating what
you want to accomplish with the current efforts.

Provide information on why the investigation needs to take place. This might include knowledge
about triba concerns, reasons for conducting basdline monitoring, any background on why a
problem exists or may exist, knowledge of any data gaps that need to befilled, or anything ese
that supports the need for the project or monitoring effort. (NOTE: Thisinformetion may have
been indluded in your work plan submittal. If so, thisinformation could be reiterated in this
section, or the current section could reference where the pertinent information wasincluded in a
previous document.)

| dentify the principa data users/decison makers, i.e., the individua(s) who will use the datato
make decisions.

Provide a brief summary of existing information (including previoudy collected fidd and/or

laboratory data related to the project or monitoring effort) to provide a historica, scientific,

and/or regulatory perspective for the current project. Thisinformation may include:

$ Qudlitative or quantitative data such as chemica monitoring data (e.g., metals, nutrients,
organic chemicas, microbiologcal data, etc.), physica parameter monitoring data (e.g.,
pH, conductivity, turbidity, dissolved oxygen), observational data (e.g., nonndtive plant
inventories, fish or bird populations, benthic macroinvertebrate populations, etc.),

Page 3 of 30



1.6

1.7

anecdotal data, wetlands eva uation data (e.g., geomorphology, turnover rates for
wetlands, etc.), globa information system (GIS) data, or any other environmental data
relevant to the project

$ Information regarding where and how historical data were obtained

$ Source of the data such as state, tribe, US Geological Survey, US Forest Service,
county, city, volunteer, permittees, university, or other sources

$ Summary of data gaps indicating what information is not known

Project/Task Description and Schedule (EPA QA/R-5 A6) - [The purpose of this section is
to provide a management overview or summary of the work to be detailed in the remaining
sections of the QA Project Plan]

Demondtrate an understanding of what the project hopes to accomplish, by providing a

summary of:

$ Work to be performed - This discussion should be as specific as possible and may
include answering questions such as. What locations will be sampled for what
parameters? How many samples are being collected? What andyses will take place
for each measurement?

$ Products to be generated including reports to be written

$ Schedule for implementation - Thisinformation is often presented as atimeline
bracketing the targeted dates for each key project task such as. development &
approval of QA Project Plan, sample collection dates, |aboratory analysis and
reporting, data vaidation/evauation, other project milestones, project report
development and due date.

Connect what is needed to address the project objectives to how it will be obtained.

Quality Objedives and Criteriafor M easurement Data (EPA QA/R-5A7) - [The
purpose of this section is to describe the objectives of the project (i.e., decison or study
questions to be answered), identify the targeted action limitslevels, and define the measurement
performance or acceptance criteria deemed necessary to meet those objectives.]

Describe Objectives and Project Decisions:

$ Provide statements of the genera objectives showing knowledge of the overarching
purpose of the sampling and andlyss effort.
$ Demondrate an understanding of what decisons are to be made using the data. In

other words, what will thistesting effort enable the tribe to do, or what questions are to
be answered with the data? The decisions to be made or questions to be answered
may be smple (eg., to establish a basdline so that changes in the future can be
identified) or chalenging (e.g., to answer questions about health impacts), but EPA
policy isthat information needs to be collected for a clearly stated purpose. Itis
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recommended that decisons be framed intermsof “...if...then...” types of Statements,
so that the linkage between the data to be collected (or obtained from secondary
sources) and the decisons to be made is clearly established.

Identify Action Limits/Levels (for selection of an analytical operation):

Provide action limits/levels (often caled project action limits or PALS) pertinent to the
project. These are numerica vauesthat will help the decision makers target a course of
action from the project-sdata. They may be:

$

$

$

Regulatory Standards - such as maximum contaminant levels (MCLSs) for
drinking water, tribal and/or Federal Water Quality Standards for fresh water
bodies, etc.

Risk-Based Concentration Levels - such as concentrations triggering fish
advisories, etc.

Technology Limitations - such asthe ability of a date- of-the-art andytica
method to measure to some Alowd levd, the cagpability of an engineering fegture
to remove a contaminant, etc.

Identify the |aboratory limits associated with the method, andyss, etc. selected to
support the PALSs.

(NOTE: See Appendix A for amore detailed discusson of PALs and their relationship to
laboratory limits))

| dentify Data Quality Needs and Establish Acceptance Criteria (for each field
sampling and analytical operation):

|dentify the Data Quality Indicators (DQIS) to be assessed to ensure the quaity of your
datawill support scientific conclusons and/or project decisons. These DQIs include
both quantitative and quditative terms for characterizing data qudity. The principa
DQIs, whether they are quantitative or qualitative terms, and the types of questions they
are designed to support include:

$

$

$
$
$

Precison (quantitative) - How reproducible do the data need to be?
Accuracy/bias (quantitative) - How well do the measurements reflect what is
actudly in the sample?

Representativeness (quantitative and/or quditative) - How well do the data
reflect the environmental conditions?

Comparability (quditative) - How similar do the data need to be to those from
other studies or from Smilar locations of the same study, same sampling
locations but at different times of the years, etc.?

Completeness (quantitative and/or quditative) - What amount, typically
expressed in percentage, of the data you plan to collect is necessary to meet
your project objectives (quantitative)? And, are there any data pointsthat are
absolutely critical and therefore may warrant re-sampling and/or re-andysisif
not atained (qualitative)?
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$ Sengtivity (quantitative) - Are the fiedld and/or |aboratory methods senditive
enough to Asee” or quantify/qudify your parameters of concern a
concentrations at or below the regulatory standards or your PALS? Arethe
quantitation limits (QLS) low enough to answer the question(s) you are asking?
$ Describe how you plan to assess each data quality indicator, for example:
$ For quantitetive terms — Identify the field and/or laboratory qudity control (QC)
samples to be used to assess each DQI.
$ For qudlitative terms — I dentify processesin place, procedures to be followed,
etc. to ensure the necessary data qudlity.
$ Provide the acceptance criteria (often referred to as measurement performance criteria
or MPC) for each data qudity indicator that will be assessed quantitatively, and include
example caculations when pertinent.

(NOTE: Review of the anaytical laboratory proceduresis often agood place to start when
attempting to establish QC samples and proj ect-specific MPC for these methods. Often, the
QC samples and criteria provided in these methods are adequate to meet your data quality
needs. The laboratory QC criteria, aswell as discussions with experienced laboratory and field
personnel, may aso provide ingght into establishing reasonable MPC for fidd QC samples such
asfidd duplicates and equipment blanks.

Also, see Appendix B for amore detailed description of each DQI, aswell as a discussion of
establishing associated MPC. This gppendix aso presents information regarding sdecting QC
samples to assess that the MPC are met for each DQI. The discusson in Appendix B is most
pertinent to chemicd andyses. For additiond information pertaining to biologica studies, see
Appendix C.)

Special Training Requirements/Certifications (EPA QA/R-5 A8) - [The purpose of this
section is to describe any specia or non-routine training or certifications necessary to
successfully complete the project.]

Identify any specid training or certifications needed by personnel to conduct project activities.
(Thismight be associated with activities such as: collecting samples, performing fied
measurements, handling of hazardous waste, reviewing data, etc.)

Discuss plansfor providing any necessary training, aswell as how training records will be
documented and where this information will be stored.

Documents and Records (EPA QA/R-5 A9) - [The purpose of this section isto provide
information concerning the management of project documents and records, including this
QAPP]
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Describe the process for distributing the most current approved QA Project Plan, aswel any
revisons/updates, to the appropriate project staff.

Summarize the type of information necessary to be included in laboratory data report packages.
Thismay include (but not be limited to, or necessaxily inclusive or exclusve of) such items as:
Field sample results

QC sampleresults (e.g., blanks, spikes, duplicates, etc.)

Instrument Cdlibration data

Description of data qualifiersthat the laboratory gpplies to sample results

Narrative summarizing issues/problems during andyss, as well astheir resolutions
Copies of chain-of-custody records (e.g., chain-of-custody forms, sample receipt
records, shipping records, €tc.)

Raw data and copies of any logbook information, including sample preparation logs,
etc.

Electronic data deliverables, if needed

+ + HhH B R PR

Discuss any other project records to be maintained. Some examplesinclude information
generated in thefidd (eg., fidd forms, well development and sampling logs, field logbooks,
chain-of-custody forms, €tc.), assessment/oversght reports, interim progress/status reports, final
reports, etc.

State where dl project documents and records will be stored and how long. Include any
backup procedures for electronic data.

Describe plans or requirements for reporting datato EPA or other report recipients. Identify
what fina reports will be generated, what the report will include, and how the datawill be
stored (e.g., in adatabase, an Excd spreadshest, afile cabinet, etc.).

(NOTE: This section provides a discussion of the management of reports and documentation.
Procedures and management specific to data are covered in Section 2.10.)

DATA GENERATION (Sections 2.1 - 2.10): These sections describe how you will
collect and report data.

Sampling Design (Experimental Design) (EPA QA/R-5 B1) - [The purpose of this section
is to describe the overal design of the project:s data collection activities and the rationde
supporting the design.]

Provide the rationde for the sampling design and selection of sampling locations,
measurement/andytical parameters, and matrix/media to be sampled. Include any assumptions
about the nature of the area being sampled, aswell astheindividua sampling locations.
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Describe the project=s sampling design incdluding:

Types of media or matrix to be sampled (e.g., surface water, groundwater, soil,
sediment, etc.) and numbers of each

Sampling locations and frequencies at each location

Parameters to be measured (both field measurements and laboratory anayses) for each
sample/mediallocation

Type of sample (i.e., grab vs. composite)

Any design assumptions (Note: If samples are to be collected after a storm event, you
may define the orm event based on the number of inches of rain after some number of
dry days)

$ Types of fild QC samples to be collected and their overdl frequency

A B &+ B +

Include map(s) depicting sampling locations.

Sampling M ethods (EPA QA/R-5 B2) - [The purpose of this section is to describe the
procedures to be used to collect fiedld samples]

Include a detailed description of sample collection methods. Each method should include:

$ Step-by-step ingructions for sample collection and any procedures to homogenize,
filter, preserve, and/or compodte the samplesin the field

$ Lig of fidd sampling equipment, materids, supplies

$ Equipment preparation/decontamination methods along with plans for disposa of
decontamination fluids (Note: If dedicated/disposable equipment is to be used,
decontamination procedures are not required.)

$ Detailed indructions for collection of dl field QC samples (for example, equipment
blanks, field duplicates, etc.)

Alternatively, if information isincluded in standard operating procedures (SOPs), provide these

as an attachment/appendix. 1f the SOPs provide options, ensure that the option(s) selected for

the current project are identified in the text.

Provide alig or table identifying dl sample media and andytica parameters dong with their
associated sample containers (including number, type, and Sze), preservation method, and
maximum holding times. (Note: Thisinformation should be available from the laboratory.)

Sample Handling and Custody (EPA QA/R-5 B3) - [The purpose of this sectionisto
describe the sample handling and custody procedures from sample collection through
transfer/trangport and laboratory andysis, aswell asfor ultimate digoosd.]

Describe the plans to ensure sample integrity (i.e., to ensure samples dorrt get lost, mixed up, or
tampered with) and chain-of- custody from sample collection through andyss, and identify the
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individuds responsible.

Provide examples of dl associated chain-of-custody/tracking forms used to document sample
custody transfers, and describe how these sample handling documents will be filed and
archived.

Describe the sample numbering/identification system planned to provide each sample with a
unique sample identification number.

Provide an example of asample label. Thislabe may include:
$ Sample number/location

$ Time and date of collection

$ Name of individua who collected the sample

$ Preservation requirements

Describe the procedures for packing samples for transfer/shipment and sedling the shipping
containers. Provide examples of any chain-of-custody sedls.

(NOTE: Any or dl of theinformation needed for this section could be presented as a standard
operating procedure or SOP to be referenced in the text and included as an
gppendix/attachment.)

Analytical M ethods (EPA QA/R-5 B4) - [The purpose of this section isto describe the
procedures to be used to analyze samples in the laboratory and/or in the field, aswell asthe
associated sample preparation (including extraction, digestion, etc.) methods]

Identify the andytical methods (including field measurements, field analyses, and laboratory
anayses). Include sample preparation and/or extraction methods, waste disposa requirements
(if any), and specific performance requirements.

Depending on the nature and extent of the analyses to be performed, you may opt to divide this

section into subsections to address various types of measurements/analyses as follows.

$ Feld Measurements - Include on-site measurements such as dissolved oxygen,
turbidity, pH, etc. that provide supporting information for your project.

$ Fidd Anadyses
B Screening - Include on-site andyses to focus future sampling and/or andlysis activities
but not used to make definitive decisons for the project. This may include andysis of
nutrient by various field test kits, PCBs by immunoassay test kit, sdlect metas by XRF,
etc.
B Ddfinitive- Include on-site analyses that may provide data of equivaent quaity as off-
gte laboratory andysis. This may include analyss of volatile organic compounds by
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fidd GC, etc. It could dso include andyss of PCBs by immunoassay test kit, select
metals by XRF, etc. if supported by confirmatory off-dte laboratory andysis.
$ Laboratory Analyss - Include off-ste analyses conducted at a contracted or Tribe-
owned laboratory. (NOTE: See Module 6 for guidance in sdecting alaboratory.)
Provide aligt or table identifying the measurement/analysi's and sample preparation methods for
each sample media, identifying the EPA or AStandard M ethodsi method number when

appropriate.

Include copies of methods or standard operating procedures (SOPs) (as an

attachment/gppendix) that are not likely to be readily available to EPA reviewers or other

project personnd. Each method should include:

$ Step-by-gtep ingtructions

$ Associated cdibration and QC criteria (including frequency, acceptance criteria, and
corrective actions if acceptance criteria are exceeded, aswell as how thisinformation
will be documented)

$ Sources and concentrations of any calibration standards, QC check samples, etc.

$ Quantitation/reporting limits to be obtained

Identify the laboratory (or other organization) responsible for each measurement/andyss.
Include dl pertinent Laboratory QA Manuals (as an attachment/appendix) for off-ste anayses.

If the andydsisafidd method, sate this clearly, identify who will be performing the
measurement/analys's, and provide copies of any associated field measurement equipment
owners manuals (as an attachment/appendix).

Provide proof of laboratory experience in running non-standard methods or unusua matrices
(eg., figh) (i.e,, information showing that a non- EPA or AStandard Methods) method has been
developed and tested). Include acopy of the most current method detection limit (MDL)
studies, when gpplicable.

Quality Control Reguirements (EPA QA/R-5 B5) - [The purpose of this section isto
identify the QC checks in place for the sample collection, andyss, and field measurement
activities that will be used to help determine the reliability of the data generated.]

Provide alig (either asanarrative or in atable) of dl planned fid and laboratory QC
tests/'samples for each measurement/anayticd parameter and for each sample mediumy/meatrix.
This section may include some similar information as previoudy discussed in Section 1.7. It:s
important that Section 1.7 clearly defines the data quaity acceptance criteriaor MPC for the
project, while Section 2.5 provides the necessary supporting documentation further defining just
how the gods will be met/accomplished including frequency, acceptance criteriaand corrective
actions if the acceptance criteria are not met. If any of the information necessary to support
Section 1.7 is provided in Section 2.5, this should be clearly stated and referenced within
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Section 1.7. Thereisno need to provide the same information in both sections.

For each QC check (for field sampling, fidld measurements, field analyses, and laboratory
andyses) include:

$ Freguency with which the QC measurement will be made

$ Acceptance criteriafor each QC measurement

$ Corrective actions if acceptance criteria are not met

(NOTE: Thisinformation may be contained in fidld or laboratory standard operating
procedures, Laboratory QA Manudls, etc. However, it should be summarized in your QA
Pan.)

| nstrument/Equipment Testing, Inspection, and Maintenance (EPA QA/R-5B6) - [The
purpose of this section is to describe how youwill know that the equipment and instruments will
work properly when needed.]

Identify tools, gauges, test equipment, instruments, etc. (for both field and laboratory) that need
periodic maintenance, testing or ingpection. These may include: pumps, flovmeters, dissolved
oxygen probes, pH meters, balances/scales, etc.

Provide a description of:

Inspections and testing of environmenta sampling and measurement systems that will be

performed before use (to deem acceptable for use)

Periodic preventive maintenance of each piece of equipment or insrument

Schedule/frequency of performing these tasks

Identity of who will perform these tasks

Method of how testing, ingpections, and maintenance will be documented and records

maintained, as well as how these records will be traceable to a particular

ingrument/equipment

$ Critica spare parts to ensure the reduction of downtime, and how they will be supplied
and/or stocked

(NOTE: Thisinformation may be contained in field or laboratory standard operating

procedures, equipment manuals, Laboratory QA Manudls, etc. If so, please reference this

information in your QA Project Plan and ensure the supporting documentation isincluded as an

attachment/appendix.)

B H P +

| nstrument/Equipment Calibration and Frequency (EPA QA/R-5 B7) - [The purpose of
this section isto identify how you will ensure continua quality performance of any equipment
and instruments|

Identify tools, gauges, test equipment, instruments, etc. (for both field and |aboratory) that need
to be calibrated. These may include: pumps, flowmeters, dissolved oxygen probes, pH meters,
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balances/scales, etc.

Provide a detailed discussion of dl cdibration methods including:

Step- by-gtep ingructions, with acceptance criteria (or control limits)

Sources and concentrations of any cdibration sandards

Schedule/frequency of calibration

Identity of who will perform the calibration

Method of how calibration will be documented and records maintained, aswell as how
these records will be traceable to a particular insrument/equipment

(NOTE: Thisinformation may be contained in field or laboratory standard operating
procedures, equipment manuas, Laboratory QA Manudls, etc. If so, please reference this
information in your QA Project Plan and ensure the supporting documentation isincluded as an
attachment/appendix.)

B HHH P

| nspection/Acceptance Requirements of Supplies and Consumables (EPA QA/R-5 B8)
- [The purpose of this section is to document your system for ensuring you have the right critical
fidld and laboratory supplies and consumables]

Providealig of al criticad supplies and consumables. “Critical” refersto those that may directly
or indirectly affect the quality of the results (for example: sample containers, collection devices,
preservation solutions, decontamination fluids).

Describe the specifications or acceptance criteriafor supplies and consumables. Identify who is
responsible for inspecting and accepting the supplies, how often, and how and where the
materias will be handled and stored. (Note: Thisinformation may be contained in field or
laboratory standard operating procedures, equipment manuas, Laboratory QA Manuals, etc.

If S0, please reference this information in your QA Project Plan and ensure that supporting
documentation isincluded as an attachment/appendix.)

Data Acquisition Requirements (Non-Direct M easur ements) (EPA QA/R-5B9) - [The
purpose of this section is to describe any existing data to be obtained from externa sources as
well as plansto evauate any limitations on itsintended use for the current project.]

Identify any data that you plan to use that you are getting from someone ese, such as.
$ Exigting sampling and andys's data from a previous project

$ Photographs or maps

$ Published literature

$ Information from public databases

$ Westher or GPS (location) data

And, ensure you identify the associated source of the information.
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Describe the purpose of the origind collection of the data, and indicate its relevance to the
current project.

Describe how you intend to use the data, and discuss how you will know if the data are of
acceptable qudity for your current project and/or if there are any limitations on itsuse. (For
example Isthere any knowledge of the quality of thisinformation? If there are quantittive fidd
or laboratory measurement data, how will you evauate it for adequecy for the current project?
Were the data collected under some other documented plan/QA Project Plan?)

Data M anagement (EPA QA/R-5 B10) - [The purpose of this section isto providean
overview of the management of data generated throughout the project.]

Describe how data (both hard-copy and eectronic) will be managed from generation (in the
fidd and/or Iab) to find report and Storage. Include any plansto:

Record, transcribe, digitize, and/or download data

Check and verify data manudly entered into € ectronic systems and databases
Transform and/or reduce data using mathematical caculaions (including example
cdculations)

Tranamit data within aswell as outside your organization

Store and retrieve data from storage (including project files and archiving)

A & *B B

Discuss the methods and any equipment to be used to:

$ Identify and correct errors found during data management

$ Prevent loss of data during data entry, reduction, and reporting
$ Check any computer outputs

Describe checks that ensure data quaity throughout al data management activities (especidly
when encoding during data entry).

Identify who is responsible for each data management task.

ASSESSMENT AND OVERSIGHT (Sections 3.1 - 3.2): These sections describe how
you will check that all activities are completed correctly and as planned.

Assessments/Over sight and Response Actions (EPA QA/R-5 C1) - [The purpose of this
section is to provide information concerning how a project:s activities will be assessed during
the course of the project to ensure the QA Project Planis being implemented as
planned/approved.]

Provide a brief summary of assessment techniques, including roles of different partiesinvolved.
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These are the activities to evauate the various project components (such asfield activities, lab

andyss, data management, etc.) during the project to assure activities are being conducted as

planned (insteed of finding out at the end of the project when theress no chance to refocus

efforts). Examples of types of assessments you may consder include:

$ Readiness reviews of field team prior to sarting field efforts

$ Performance eva uation samples submitted to the lab dong with the field samples

$ A senior staff member reviewing how wel ajunior staff member or volunteer is
following documented field procedures, etc.

(NOTE: Additiond suggestions may be found in the Volunteer Monitor:=s Guide to Quality

Assurance Project Plans and EPA QA/G-5 induded in the reference materids.  Informa

oversgght or procedural reviews conducted by triba staff may serve as assessmentsif the review

is supported by documentation (such as a memo to the files) describing the eva uation, its results

or findings, any recommended corrective actions, and implementation of the corrective actions.)

For each type of assessment (audit), include:

Frequency and purpose

Criteriafor assessment and deeming it acceptable/successful

Identity of assessment personnel/assessors

Reporting of assessment results - how, by whom, and to whom

Authority of assessors, including any related stop work orders

Response actions to assessment findings; corrective actions, if acceptance criteriaare
exceeded

hH BB HH

Examples of any forms or checklists to be used to document assessment and
response/correction action activities may be provided as an gppendix/attachment.

Reportsto Management (EPA QA/R-5 C2) - [The purpose of this section isto describe
how management will be kept informed of project oversight and assessment activities and their
findings on an ongoing basis during the course of the project.]

|dentify the types of reports to be provided to EPA and tribal officids, their content, frequency,
and who is responsible for writing them. These may include periodic telephone cdls,
progress/status reports (including QA/QC updates), data evauation reports, draft & find
project reports, etc. Thefina project report should analyze and interpret data, present
observations, draw conclusions, identify data ggps, and describe any limitationsin the way the
data should be used.

DATA REVIEW AND USABILITY (Sections4.1 - 4.3): These sections describe how
you will review and interpret thedata. Data review encompassesthe processes of
verification and evaluation/validation, as well asreconciling for usability in supporting
project objectives and decisons.
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4.1

4.2

Data Review, Verification, and Validation Requirements (EPA QA/R-5D1) - [The
purpose of this section isto identify the criteria for deciding to accept, rgect, or qudify project
datain an objective and cons stent manner.]

Describe the criteriayou will use for deciding to accept, rgject, or qualify any data. These are
thefina checks on the data to decide whether they satisfy the qudity objectives and
measurement criterialisted in Section 2.5.

Include a brief discussion of plansto:

$ Provide in-house examination that data have been recorded, transmitted, and processed
correctly.

$ Ensure there isacomplete list of sample information available (sample numbers,
matrixes, QC samples, shipping dates, preservation methods, sample containers,
holding times, etc.)

$ Conduct a completeness check on sample data, aswell as dl associated field data and
logs.

Verification and Validation M ethods (EPA QA/R-5 D2) - [The purpose of this section isto
describe the methods or procedures for verifying and vaidating project data]

Describe the process to be used to verify and vaidate data (including field information, lab data,
etc.), including the chein-of-custody for data throughout the project.

Vification -

$ Describe how datawill be checked to ensure it is complete and generated according to
the methods and procedures specified in the QA Project Plan. Include any associated
checklists or forms to document the type of items to be checked/verified (such as
sample containers, preservation methods, chain of custody forms, etc.).

$ Include a discussion of procedures to be taken to ensure that there are no unacceptable
departures from the sampling SOPs.

$ Describe steps taken by the lab to qualify sample results. Include data qudifiers that the
lab will gpply when data do not meet lab QC acceptance limits. (Note: This may be
included in alab QA Manual or SOP that could be referenced.)

$ Discuss how issues (such as any inconsistency with the QA Project Plan) will be
resolved, documented, and reported and the personnel responsible for these tasks.

Vdidaion -

$ Describe the procedures you will use to accept, regject, or qualify data based on the QC
criteria (listed in Section 2.5), aswell as any associated cdibration criteria, holding
times/preservation, etc. deemed gppropriate. Include any associated checklists or
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4.3

5.0

forms to document the data vaidation effort.
$ Define the data qudifiersto be used (eg, U = not detected, J= estimated, R =

rejected).

$ Reference or include any written data vaidation procedures, if used.

$ | dentify the individuals who will review data, as well as resolve and document any data
quality problems.

Reconciliation with User Requir ements (EPA QA/R-5 D3) - [The purpose of this section
is to describe how you will evauate the results of the study to see if they meet the requirements
defined (in Sections 1.7 and/or 2.5) by the data users or decison makers. Thisisthe find
assessment of the data quality and the culmination of the entire QA process for the project.]

Describe how the sample results (which have dready been verified and vdidated) will be
andyzed and evauated to determine whether the objectives and data quality needs of the
project were met, as well as how the results of this evauation will be reported.

Include any mathematical and/or statistical formulato be used to caculate precison,
accuracy/bias, completeness, etc. of the project data. If these caculations are presented in
another section (such as Section 1.7), reference where these may be found in the current
section.

Discuss how you will handle any limitations on the use of the data and how you will report the
impact of any data- use limitations to data users and decision makers.

REFERENCES: This section provides supporting documentation to the QA Project
Plan text.
References - Include alig of dl pertinent references.

SUPPLEMENTAL INFORMATION/ATTACHMENTS- FIGURES, TABLES, &
APPENDICES:. These attachments provide supporting information to the QA Project Plan

text.

M aps and Figur es - Include maps and figures that dorrt easly fit within the QA Project Plan
text as an appendix or attachment.

Tables - Include large tables that dorrt eedly fit within the QA Project Plan text as an appendix
or attachment.

Appendices - Include items such as: field equipment manuds, laboratory contracts and/or QA

Manuds, field and |aboratory SOPs, example documentation (i.e., field forms, chain-of-custody
forms, sample labels), etc.
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APPENDIX A.
Project Action Limits (PALS), Detection Limits (DLs),
and Quantitation Limits (QLS)

The Project Action Limits (PALS), asintroduced and defined in Section 1.7, will help target the
selection of the most appropriate method, analysis, laboratory, etc. (the andytica operation) for your
project. One important congderation in this sdlection is the type of decision or action you may wish to
make with the data, depending on whether you generate results in concentrations below, equal to, or
above the PALs. In order to ensure some leve of certainty of the decisons or actions, it is
recommended that you consider choosing an andytica operation capable of providing qudity data at
concentrations less than the PALS.

When choosing an andytica operation, you will come across terms such as Detection Limit (DL) and
Quantitation Limit (QL). These terms are frequently expressed by other terminology, but the two key
words to look for are “detection” and “quantitation” (sometimes referred to as “ quantification”). The
following describes the differences between these terms:

$ Detection Limit or DL - Thisisthe minimum concentration that can be detected above
background or basdine/signd noise by a specific instrument and laboratory for a given andytica
method. It isnot recognized as an accurate vaue for the reporting of project data. If a
parameter is detected at a concentration less than the QL (as defined below) but equal to or
greater than the DL, it should be qudified as an estimated value.

$ Quantitation Limit or QL - Thisis the minimum concentration that can be identified and
quantified above the DL within some specified limits of precision and accuracy/bias during
routine anaytica operating conditions. It is matrix and media- specific, thet is, the QL for a
water sample will be different than for a sediment sample. It is aso recommended that the QL
is supported by the analysis of a standard of equivaent concentration in the cdibration curve
(typicaly, the lowest calibration standard).
(Note: The actud “red time’ sample Reporting Limit or RL isthe QL adjusted for any
necessary sample dilutions, sample volume deviations, and/or extract/digestate volume
deviaions from the standard procedures. It isimportant to anticipate potentid deviationsto
minimize excurdons of the RL above the PAL, whenever possible))
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For any andytica operation, the relationship between the PAL, QL, and DL terms can be represented
as.

A
v

DL QL PAL

A gtandard generd rule of thumb isto sdect an andytical operation cgpable of providing aQL inthe
range of 3-10 times lower than the PAL and 3-10 times higher than the DL. Some additiond
congderations for selecting an andytica operation with the most gppropriate relationship for your data
needs may include the following:

$ When critical decisons will be made with project data exceeding the PALS, you may wish to
have a greater levd of certainty a the PAL concentration level. To accomplish this, you may
want to select an andytica operation cgpable of providing a QL towards the lower end of the
range (closer to values 5-10 times lower than the PAL). Thiswould result in a greater
disgtribution of concentrations that could be reported with certainty, both less than and
approaching the PAL.

$ When yourre looking to minimize uncertainty of the project data reported at the QL, you may
choose to sdlect an andytica operation where the QL is much greater than the DL (closer to
vaues 5-10 times higher than the DL). Thiswould help to ensure less background noise
impacts on the data.

Careful congderation of the PAL/QL/DL relationship should be given when baancing your data qudity
needs with project resources to get the most appropriate data qudity for the least cost. For example,
the PAL for one andytica parameter may be 10 ngy/l based on the Federd Water Quality Standard,
and you have a choice between an expensve sate-of-the-art anaytical technology providing QL = 1
ny/l ad DL = 0.5 ngy/l, amoderatdy-priced standard method with QL =5 ng/l and DL = 1 ng/l, or an
inexpengve field measurement with QL = 15 ngy/l and DL = 8 ng/l. These choices may be represented
asfollows:
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If you are attempting to identify whether the andytical parameter exceeds the Federd Standard, the
moderately priced method may serve your needs. However, if the parameter is known to be present
and yourre attempting to further identify the boundaries of those areas minimaly impacted by low levels
(for example, yourre suspecting lower concentrations may pose arisk to some aguatic species of
concern in the area), you may opt for the more expensive analysis with the lower QL and DL. In both
of these examples, the inexpeng ve field measurement may not be gppropriate to meet your project
needs, as the lowest concentration that would be reported (15 ngy/l) exceedsthe PAL. However, if you
are just trying to get a handle on whether some specific locations within your study region grosdy
exceed the PAL, data generated from the inexpensve field measurement may suit your project needs.
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APPENDIX B.
Data Quality Indicators (DQIs) and M easurement Performance Criteria (MPC)
for Chemical Data

Identifying Data Quality Indicators (DQIs) and establishing Quality Control (QC) samples and
Measurement Performance Criteria (MPC) to assess each DQ), asintroduced in Section 1.7, are key
components of project planning and development. These components demonstrate an understanding of
how “good” the data need to be to support project decisons, and help to ensure there is awell-defined
system in place to assess that data quality once data collection/generation activities are complete.

When faced with addressing data quality needsin your QA Project Plan, one of the first terms you may
come across is Data Qudity Indicators (DQIs). DQIs indude both quantitative and quditetive terms.
Each DQI is defined to help interpret and assess specific data quality needs for each sample
mediunymatrix and for each associated andyticd operation. The principa DQIs and abrief summary of
information related to assessing each DQI isasfollows

Precision -

Questions answered: How reproducible do the data need to be? How good do | need to be at
doing something (such as sample collection, sample prep/anadyss, etc.) the same way two
or more times?

Expressed in terms of “relative percent difference” for comparison of 2 data points -
Quantitative vs. Qualitative term: Quantitetive.

QC samples (may indlude):
Fidd duplicates - To duplicate dl steps from sample collection through andys's;
Laboratory duplicates - To duplicate inorganic sample preparation/andysis
methodology; and/or
Matrix spike/matrix spike duplicates - To duplicate organic sample preparation/anayss
methodology; to represent the actud sample matrix itself.
Acceptance criteriaor MPC: May be expressed in terms of Relative Percent Difference
(RPD) between two data points representing duplicates and defined by the following
equation:

|x1- x2| 1

— F— 100
(X, +X,)12

RPD =

where,
RPD = Rdative Percent Difference (as %)
|X, - X,| =Absolute value (aways positive) of X;— X,
X, = Origind sample concentration
X, = Duplicate sample concentration
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For field duplicate precison, an RPD of =20% might serve as a standard rule of thumb for
agueous samples.
For laboratory QC sample precison, information provided in the anaytica methods might
be found to be adequate to meet your data quality needs.
Expressed in “relative standard deviation” or other satistica means for comparison of 3 or
more data points - Follow a smilar thought process as described above and include
gppropriate calculations.

Accuracy/Bias -

Questions answered: How well do the measurements reflect what is actudly in the sample?
How far away am | from the accepted or “true’ vaue, and am | above this vaue or below
it?

Expressed interms of “ Recovery” -

Quantitative vs. Qualitative term: Quantitative.
QC samples (may include):

Matrix spikes - To monitor sample preparation/andyss methodology, aswdll as, to
represent the actud sample matrix itsdf;

Standard reference materids and/or laboratory control samples - To monitor sample
preparation/andysis methodology and often of asimilar media (such as water, soil,
sediment) as the fidd samples; and/or

Performance Evauation (PE) samples— (may be appropriate for complex analyses) To
serve as an externa check on sample preparation/andyss methodology, as samples
of known concentration are prepared externd to the laboratory and submitted for
andysgsas“blind” or unknown samples.

(NOTE: The concentrations of these QC samples are typicaly near the middle of the
cdibration range)

Acceptance criteriaor MPC: MPC are typicaly expressed in terms of % Recovery of a
known or accepted/true amount and defined by the following equation:

%R = X 100
K
where,
%R = Recovery (as %)
X = Measured value or concentration
K = Known or accepted/true value or concentration

For matrix spikes, the % Recovery caculation typicaly takes into account correcting

the matrix spike concentration for the naturally occurring amounts (as measured in the
unspiked sample). The caculaion may be represented by the following equation:
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(A- B).

%R = 100

where,
%R = Recovery (as %)
A = Measured vaue or concentration in the matrix spike
B = Measured vaue or concentration in the unspiked sample
K = Known or accepted/true value or concentration in the matrix spike without
native amounts present

For laboratory QC sample accuracy/bias, information provided in the analytica methods
might be found to be adequate to meet your data quality needs.
For PE sample accuracy/bias, information is available from the PE sample vendor.
Expressed interms of “ Contamination” -
Quantitative vs. Quditative termt Quantitative.
QC samples (may include):
Fidd blanks - To assess the affect of any potentid sample collection contaminant
sources on the associated sample data; and
Laboratory blanks - To assess the affect of any potentid |aboratory preparation/andyss
contaminant sources on the associated sample data.
Acceptance criteriaor MPC: MPC are typicaly expressed in reference to the QL (as
defined in Appendix A). MPC are often set at <QL for field blanks and <QL or some
fraction of the QL (such as <1/2 QL) for laboratory blanks.

Representativeness -

Quedtions answered: How well do the sample data reflect the environmental conditions? Does
my 500mL sample represent al the water in that 1ake? 1s my sample Hill the same after that
hot, bumpy truck ride to the laboratory?

Quantitative vs. Quditeive term: May include both

As“ Quantitative” term:

QC samples (may include):

QC samplesfor other DQIs- To serve as overdl checks of representativeness, and/or

Temperature blanks (water samples that travel with samples from transport in the field
to the laboratory) - To serve as a QC check for temperature-related sample
preservation.

Acceptance criteriaor MPC: For temperature blanks, MPC may be expressed in relation
to an acceptable temperature range. For example, for field samples requiring
preservation a 4°C, the MPC may be 4°C +/- 2°C.

As“ Qualitative’ term:

QC samples (may include): None.

Acceptance criteriaor MPC: Assessing this DQI may indude plans to verify that
documented sample collection and analytical methods (including sample handling &
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chan-of-custody procedures, sample preservation, and sample holding times protocols)
were followed to ensure the data reflects the environmenta conditions. Assessng may
adso include areview of the sampling design to determine whether samples collected
were representative of the environmental conditions and extent of physica boundaries,
especidly if the sampling design was based on judgmentd sampling and not on datisticd
means.

Compar ability —

Questions answered: How smilar do the data need to be to those from other studies or from
amilar locations of the same study, same sampling locations but at different times of the
year, etc.? Are smilar fidld sampling and andyticd methods followed to ensure
comparability? If variations are noted in fied conditions (such as a stream bed being
somewhat dry resulting in more turbid water samples), do these observations support poor
comparability of associated data?

Quantitative vs. Quditative: Quditative.

QC samples (may include): None.

Acceptance criteriaor MPC: Assessing this DQI may include plans to compare sample
collection and handling methods, anaytical procedures, and QA/QC protocols between
sudies, study locations, sampling time of year, etc. dong with the associated data.
Additiondly, comparison of concentration units, types of equipment used, and
wegther/seasonal variations may be assessed.

Completeness —

Quedtions answered: What amount (typically expressed in percentage) of the data you plan to
collect is necessary to meet your project objectives? And, are there any data points that
are absolutely critica and therefore may warrant re-sampling and/or re-anadysisif not
ataned? After dl the things that went wrong do | gtill have enough acceptable information
and data to make a decison?

Quantitetive vs. Quditative: May include both.

As“ Quantitative” term:

QC samples (may include): None.

Acceptance criteriaor MPC: MPC are typicaly expressed in terms % Completeness
between the amount of usable data collected versus the amount of data planned to be
collected for the sudy. Completenessis defined by the following equation:

%C N 100
T
where,
%C = Completeness (as %)
N = Number of usable results
T = Targeted number of samples planned to be collected
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Typical MPC may fdl somewhere in the range of 75 - 90% completeness, depending on

how criticd it isto supporting project decisons.
As“ Qualitative’ term:

QC samples (may include): None.

Acceptance criteriaor MPC: Assessng this DQI may include ensuring that any data points
(locations and/or analyses) that were defined as being absolutely critica to the project
have in fact produced usable data and, if not, have set plansin motion to re-sample
and/or re-andyze.

Sengitivity -

Quedtions answered: Arethe field and/or |aboratory methods senditive enough to “see’ or
quantify your parameters of concern a or below the regulatory standards or your PALS?
Arethe QLslow enough to answer the question(s) you are asking? How low can |
messure and Hill have confidence in the results?

Quantitative vs. Quditative: Quantitative.

QC samples (may include):

Cdibration verification - To assess the ability to accurately quantify data at the low end of
the cdibration curve; and/or

Laboratory QC samples (such as laboratory control samples, laboratory fortified blanks,
etc.) - To ensure accurate quantifying of data at the QL.

(NOTE: The concertrations of these samples are typicdly at or near the QL whichis
typicdly defined by the lowest point on acdibration range.)

Acceptance criteriaor MPC: MPC may be expressed interms of the laboratory’s
acceptable performance criteriafor their QC checks. Thisistypicaly expressed as QL
+/- some defined acceptable concentration vaue deviation

Another way of gpproaching this materia is through a systematic process broken down into severd
steps (for each sample medium and associated andyticd operation:

Step 1 - Identify the most critical Data Qudlity Indicators (DQIs) for your project. (For example,
sengtivity may be more critical than another DQI and would drive your sdection of a sampling or
andyticd method.) DQIs should be associated with each sample mediumymeatrix and each sampling &
measurement/analyss scheme planned. The principad DQIsinclude: precision, accuracy/bias,
representativeness, comparability, completeness, and sengtivity (as described above).

Step 2 - Determine which of the DQIswill be assessed quantitatively (typicdly, these may include
precison, accuracy/bias, and sengtivity) and which are more quditative in nature (typicaly, these may
include representativeness, comparability, and completeness).

Step 3 - Describe how each DQI will be assessed. Identify pertinent quality control (QC) samples that
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will serve as checks on data qudity, and discuss how these QC samples will be evaluated.

Step 4 - For the DQIs that can be assessed quantitatively:

$ Identify the QC samples sdected for assessing each DQI. The QC samples, as discussed
previoudy, may include both fidld QC samples (such as fidld duplicates, field/equipment blanks,
etc.) and measurement/analysis QC samples (such as laboratory duplicates, method blanks,
matrix spikes'matrix spike duplicates, laboratory control samples, etc.).

$ Providethe cdculation(s) that will be used to define the acceptance criteria or Measurement
Performance Criteria (MPC) for each DQI.
(NOTE: These equations are generdly included in Section 1.7 of the QA Project Plan. If they
are presented in another section, Section 1.7 should clearly state where they will be found.)

$ Identify the Measurement Performance Criteria (MPC) for each DQI and the associated QC
samples salected for assessing whether the MPC was met. The MPC for your project may be
defined by severa options. The two primary options include:
$ Project team defines project-specific criteria; or
$ Project team defaults to QC criteria aready defined by a sampling, fidd measuremert,
or anaytica method once reviewed and deemed acceptable to meet the data needs of
the project.

Types of QC Samples and MPC to consider include:

Field QC Samples- MPC to be assessed by field QC samples are generdly defined by the
project team. For example: If andyzing sodium in a surface water sample, you may collect
field duplicate samples at afrequency of 1 duplicate for every set of 20 samplesor less.
These QC samples would be used to assess the precision encompassing both sample
collection and andytica methods. In this case, the andyticd parameter is sodium, the
sample matrix is surface water, the DQI is precison of field plus andytical methods, and the
MPC st might be Relative Percent Difference (RPD) < 20% between the results of the
field duplicate pair.

Field Measurement QC — MPC and associated QC samples are generally defined by the
project team in conjunction with any information provided in the associated fidd instrument
manuas.

Anadyticd QC - For laboratory measurements, the sdlected laboratory is often helpful in
providing information on itsinterna quadity control (QC) measures and criteria that may be
“accepted” by (or defaulted to) the project team. It'simportant that the project team
reviews the laboratory information and decides whether the criteria are rigorous enough for
itsuse. Todo this, you will need to identify alab, make contact with it, and ask for its QA
Manud and relevant standard operating procedures (SOPs). Within the QA Manud and
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SOPs, youwill need to look for QC acceptance criteriausudly in the form of numerica
vaues. (NOTE: Somelab QA plans lack specific QC acceptance criteria. Instead, these
plans may provide marketing information and smply “say” the laboratory is good for the
reasons they will lis. In this case, the pertinent QC informetion is probably included in the
SOPs) Alternatively, you may choose to specify the criteriayou' re expecting the
laboratory to meet. If you choose to do this, you will need to have the associated
laboratory contract criteriaready to insert into the QA Project Plan.

(NOTE: The MPC and associated field, measurement, and/or andytical QC samples are
generaly provided in Section 1.7 of the QA Project Plan. If they are presented in another
section of the QA Project Plan, Section 1.7 should clearly state where they will be found.
Thisinformation can very easly be combined with Section 2.5 Quality Control
Requirements and summarized in atable smilar to Table 2-4 of the QA Project Plan
Template included in Module 2. If the project team has reviewed the QC acceptance limits
summarized in Table 2-4 and has selected to accept these as the MPC meeting the data
qudity needs of the project, this needs to be clearly stated within Section 1.7.)

Step 5 - For the DQIsthat will be assessed quditatively, discuss the plans to assess each DQI and
support the assurance that the quaity of the data generated will be acceptable for making project
decisons. Some examples to consder include:

Representativeness - Discuss how you will follow standardized and well-accepted sampling and
andytica methods for ensuring the data collected reflects the environmental conditions.
Describe the importance of any pertinent chain-of-custody procedures, sample preservation,
and/or maximum sample holding times.

Comparahility - Discussif/how smilar the project data need to be to those from other studies,
amilar locations within the same study, same sampling locations at different times of the year,
etc. Compare sample collection and handling methods, andytica procedures, and QA/QC
protocols as pertinent.

Completeness - Describe the amount, usudly expressed in percentage, of data you plan to
collect that is essentia/necessary to meet your project objectives. Identify any data points
(locations and/or measurements/anayses) that are absolutely critical and therefore may warrant
re-sampling and/or re-andyssif not attained.
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APPENDIX C.
Data Quality Indicators, M easurement Performance Criteria, and Quality Control
for Biological Studies

When your project involves obtaining information related to biologica andysis or surveys of
macroinvertebrates, fish, and/or periphytons populations, addressing traditiona Data Quality Indicators
(DQIs) can be chdlenging. Identifying Measurement Performance Criteria(MPC) for DQIs, and
determining the mogt pertinent quaity control (QC) checks to assess whether you met your criteria, is
equdly chalenging. Some of the quality control checks and activities that are described in both fidd and
laboratory methodol ogies address ways to assess MPC for select DQIs individudly or in combination.
(NOTE: See Section 1.7 and Appendix B for amore complete discussion of DQIs, MPC, and QC
samples))

Bedow are examples of some of the information you may consider when addressng DQIs for various
typesof project activities. Bear in mind that this information includes examples and does not cover eech
DQI for each type of activity.

FIELD ACTIVITIES - For fidd activities, consult the procedures that the field team will be using.

Y ou may wish to consder avariety of types of quality control checkg/activities. Depending on your
budget, the number of people doing sampling, and other project- specific factors, you will need to adopt
the suggestions below to suit your needs. The following include some examples for biologica
assessment studies:

Freshwater Biological Assessment Studies-
Precison— Theinitid fied crew may re-sample 10% of the sampling locations to assess
potentid field method repesatability (to determine whether the same field crew measures the
same parameter, % stream shading, etc. the same way each time). If other personnel are
avaladle, adifferent crew may re-sample 10% of the Sites to assess potentid variationsin the
way samples are taken. For smdler projects and limited resources, it may be sufficient to cite
published field protocols and the types and frequencies of evauations (such as field duplicates
collected for every 1 in 10 field samples, etc.) developed specificadly for these methodologies
and defined therein.
Accuracy/Bias & Precison - If biota are to be identified and enumerated in the fidd, the
persons performing this activity must be trained in appropriate taxonomy. The type of
qudlifications and training proposed for these persons needs to be provided. In the case of any
fish, macroinvertebrates, or other biota whose identification is difficult or unclear, a voucher
specimen should be preserved o thet the identification can be confirmed by a second trained
expert.
Comparahility & Representativeness - The use of standard or published field protocols may be
cited, and any training necessary to implement those protocols needs to be identified. If there
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are multiple field teams, ensure dl are following the same protocols.

Representativeness - Sample identification (Ste sample #, location, date, sampler, etc.),
handling, preservation, and shipping needs to be described. The use of these documented
sample handling standard operating procedures (SOPs) or protocols needs to be cited.

Paleollmnologlcal Studies (generally for lakes) -
Precision - Callecting multiple samples from the same depth in each coreisnot possble. Asa
subdtitute for quantitative analys's of data precision, quditative methods are often used. These
methods focus on recording and anomalies related to the use of a specific sediment sampler or
core extruder. Thisinformationmay be used by the project team and QA Officer to make
quditative judgment about data precision.
Accuracy/Bias— Fieldwork includes both sample collection and preservation. The most likely
source of measurement inaccuracy/bias during these tasks is sample contamination. To prevent
contamination, the sample collection equipment (such as polycarbonate barrels, caps, and core
extruding gpparatus) needs to be cleaned before each use. The deaning typicd involves
thoroughly scrubbing dl equipment with sogp and alarge “bottle brush,” followed by rinang
with distilled water prior to use. Once cleaned, it is recommended that the caps be attached
and not removed until on Ste at the target habitat. In addition, it is recommended that anyone
handling open barrdls during sample collection or preservation use disposable gloves.
Comparability - Comparability has issues related to both interna comparisons and externd
comparisons to other studies:

Externd comparisons - Since few studies are generdly available for comparison and
standard methodology is still under devel opment, issues related to external comparisons are
typicaly reserved for future research.

Internd comparisons - The larger more immediate issueis often how to develop a system of
rules to guide comparison of the diatom assemblages collected from sediment coresfor a
current sudy. Some language used in one recent study included:

“Diatom characterigtics vary seasonaly and among habitat types within awetland.
Diatom digtribution may not follow commonly used wetland classification schemes.
Species abundance and compogtion are influenced most strongly by water chemidry,
the amount of light and nature of the substrate. In addition, research to date has found
that comparing samples from smilar target habitats more precisdy indicates wetland
change that composite samples from multiple habitats. We use substrate composition as
the most important habitat characteristic to control to ensure comparahility.

To address seasond variability of diatomic assemblages, sediment cores will be
collected during a one day period in October.”

Page 29 of 30



Representativeness - The sampling design needs to be developed to ensure collection of data
that are as representative as possible in the early phases of the project. While sample locations
were systematically chosen to represent the extremes of land development activity in the vicinity,
exact coring locations will be determined by substrate composition to ensure sample collection
gmilarity.

Periphyton Algal Assemblage Studies (generally in wadeable streams) —

$ Representativeness - Periphyton alga assemblage collection generdly consgts of asingle
sample representing the entire stream reach.  All samples, regardless of subgtrate or habitat
type, are combined into a single composite sample.

Planktonic Algal Studies (generally in larger streams) —

$ Representativeness - Planktonic dga samples collection generdly consigts of asingle sample
representing the entire stream reach. Planktonic agae are typicaly collected a the most
downstream transect by triplicate, horizonta plankton tows using an 80 micron mesh plankton
net (e.g., Wildco 40D10). All three samples are combined into a Single composite sample.

LABORATORY ACTIVITIES - For laboratory activities, consult the procedures that your
laboratory will be using. Y ou may wish to consder avariety of types of quality control
checkd/activities. The following include some examples for macroinvertebrates and periphyton sudies:

Macr oinvertebrate Studies -
Precisionin sorting (that is, sample cleaning to remove the non-invertebrates from the sample)
and sub-sampling - The laboratory’ s standard operating procedure (SOP) for sorting and sub-
sampling may be cited. The laboratory’ s sorting gods (for example, removad of 90% of the
invertebrates from the macroinvertebrate population is a common sorting number, with a second
technician verifying the origind sort) may be cited, dong with plans to re-sort/re-sampleif the
god is not met.
Accuracy/Biasin counting - The laboratory’s god for atota number of organisms count (for
example, 500 isatypica subsample count) may be described. Identification or taxonomic
resolution (such as genus, species, and/or level) required for each type of organism to be
encountered and the taxonomic keys to be used to identify the organisms may be sated.
Confirmation of questionable identification (againgt a verified voucher collection and/or by a
second taxonomic expert) may be included.
Accuracy/Bias & Precisioninsubsampling - Re-identification and re-counting of 10% of the
samples may be performed by a second taxonomist
Comparahility & Representativeness - The use of standard or published laboratory procedures
may be cited, and any training that is necessary to implement those protocols may be indicated.

Periphyton Studies -
-~ Accuracy/Bias - Identification or taxonomic resolution (such as genus, species, and/or higher
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leve) required for each kind of organism to be encountered and the taxonomic keysto be used
to identify the organisms may be stated. Confirmation of questionable identification (againgt a
verified voucher collection and/or by a second taxonomic expert) may be included.
Accuracy/Bias & Precision- Confirmation of the identification of a designated number of
samples may be stated. Confirmation is commonly performed on every tenth sample (10% of
the total samples) by a second phycologist/analyst. Some additiona quality control
checkdactivities to consider are:
The type(s) of common soft-bodied agae identified, as well asthe rank assgned to the
most abundant soft-bodied agae, should be confirmed by a second andyst.
Diatom taxa accounting for >10% abundance should be confirmed by a second analys.
It isimportant to note that it is acceptable for andysts to use different synonyms for the
classfication.
The percent community smilarity index caculated from the two diatom counts should
exceed 75%.
Comparahility & Representativeness - The use of standard or published laboratory procedures
may be cited, and any training that is necessary to implement those protocols may be indicated.
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