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I/We have read the Quality Assurance Project Plan (QAPP) and the methods manuals for the
National Rivers and Streams Assessment listed below. Our agency/organization agrees to abide
by its requirements for work performed under the National Rivers and Streams Assessment.
Please check the boxes for the appropriate documents.

Quality Assurance Project Plan |
Field Operations Manual |
Site Evaluation Guidelines O
Laboratory Operations Manual |

Field Crew leads: / also certify that | attended a NRSA 18/19 training and that all members of
my crew have received training in NRSA protocols |

Print Name

Title

(Cooperator’s Principal Investigator)

Organization

Signature Date

Field Crews: Please return the signed original to the Logistics Contractor. The Logistics Contractor
ensures all parties have signed the QA forms, compiles them and submits them to the EPA Project QA
Coordinator. Send your forms to: Contract Logistics Coordinator, Chris Turner, Great Lakes
Environmental Center, cturner@glec.com

Labs and others: Please return the sighed original to Kendra Forde who ensures all parties have signed
the QA forms, compiles them, and submits them to the EPA QA Coordinator. Send your forms to:
Kendra Forde, forde.kendra@epa.gov. US EPA; 1200 Pennsylvania Ave, NW (4503T); Washington, DC
20460.

Retain a copy for your files.
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QAPP Version Date Approved Changes Made
1.0 8/28/2017 Not Applicable
1.1 6/11/2018 Approval Page, Distribution List,

Section 1.9.1, and throughout
QAPP: Updated contact names and
contact information;

Minor editorial changes
throughout QAPP;

Minor corrections to acronym
names;

Section 1.6: Replaced document
number placeholders;

Section 1.10.2: Replaced lab name
placeholders;

Section 2.2.1: Clarification added
for reporting of MDLs and RLs;

Section 3.2: Clarified description of
Hand-Picked Site Selection;

Section 5.5.6.2: Clarified
photovoucher file names;

Section 5.8, 5.9 and throughout
QAPP: Clarified fish tissue analysis
procedures;

References: Corrected reference
citations;

Figure 1.1: Clarified Project
Organization for fish tissue fillet
analysis;

Table 4.1: Added reference to OST
QAPP for Analytical Lab
Responsibilities for fish tissue fillet
analysis;

Table 5.1: Clarification of sampling
locations;

Table 5.2: Clarified lab method
reporting requirements for pH and
ANC;
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Table 5.10: Clarified microcystin
and cylindrospermopsin
requirements

Table 5.6: Added Ammonia-N and
Nitrate-N conversion units

Changes made to NRSA 2018/19
FOM and LOM; see Appendix A for
a summary of those changes

1.2

5/8/2019

Page ii: Removed QAC from
signature page, because no QAC
currently assigned in the Division to
review NARS documents

Page Xiii: Changed Indicator to
Index under MMI

Page Xiv: Changed New England to
National Exposure under NERL

Section 1: Minor editorial change

Changes made to NRSA 2018/19
FOM and LOM; see Appendix A for
a summary of those changes

< Version History
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The complete documentation of overall NRSA project management, design, methods, and standards is
contained in five companion documents, including:

National Rivers and Streams Assessment 2018/19: Quality Assurance Project Plan EPA-841-B-17-001
National Rivers and Streams Assessment 2018/19: Site Evaluation Guidelines EPA-841-B-17-002

National Rivers and Streams Assessment 2018/19: Non-Wadeable Field Operations Manual EPA-841-B-
17-003a

National Rivers and Streams Assessment 2018/19: Wadeable Field Operations Manual EPA-841-B-17-
003b

National Rivers and Streams Assessment 2018/19: Laboratory Operations Manual EPA-841-B-17-004

This document (Quality Assurance Project Plan) contains elements of the overall project management,
data quality objectives, measurement and data acquisition, and information management for the NRSA,
and is based on the guidelines developed and followed in the Western Environmental Monitoring and
Assessment Program (EMAP) (Peck et al. 2003). Methods described in this document are to be used
specifically in work relating to the NRSA. All Project Cooperators must follow these guidelines. Mention
of trade names or commercial products in this document does not constitute endorsement or
recommendation for use. More details on specific methods for site evaluation, field sampling, and
laboratory processing can be found in the appropriate companion document(s) listed above. Reference
to “FOM” means both Field Operations Manuals —Wadeable, and Non-wadeable — if the associated text
applies to both.

The suggested citation for this document is:

USEPA. 2017. National Rivers and Streams Assessment 2018/19: Quality Assurance Project Plan. EPA-
841-B-17-001. U.S. Environmental Protection Agency, Office of Water, Washington, DC.

NOTICE
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documents to participating project staff at their respective facilities and to the project contacts at participating

laboratories, as they are determined.
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1 EXECUTIVE SUMMARY
1.1 Background

The National Rivers and Streams Assessment (NRSA) 2018/19 effort will provide important information
to states and the public about the condition of the nation’s river and stream resources and key stressors
on a national and regional scale. The United States Environmental Protection Agency (EPA) developed
this Quality Assurance Project Plan (QAPP) to support project participants and to ensure that the final
assessment is based on data of high quality information. The QAPP contains elements of the overall
project management, data quality objectives, measurement and data acquisition, and information
management for NRSA 2018/19. This QAPP is supported by several other NRSA 2018/19 documents
listed in the Notice section of this document. They describe in detail the methods for sampling and
analysis for all core indicators that are part of the NRSA, and detailed quality control measures are
described throughout the QAPP.

1.2 Project Organization

Overall project coordination is conducted by EPA's Office of Water (OW) in Washington, DC, with
technical support from the ORD’s Western Ecology Division (WED) in Corvallis, Oregon. Each of the EPA
Regional Offices has identified regional coordinators to assist in implementing the survey and coordinate
with the state/tribal crews who collect the water and tissue samples following NRSA 2018/19 protocols.
EPA began planning the NRSA 2018/19 with state, tribal, and other federal partners in 2016 and is
continuing this partnership effort. EPA expects to report the results in December 2021 in compliance
with the Data Quality Act.

1.3 Quality Assurance Project Plan

The purpose of this QAPP is to document the project data quality objectives and quality
assurance/quality control measures that will be implemented in order to ensure that the data collected
meets those needs. The plan contains elements of the overall project management, data quality
objectives, measurement and data acquisition, and information management for the NRSA 2018/19 and
identifies where these elements are described in detail. This QAPP and its associated documents; the
Field Operations Manual, Laboratory Operations Manual and Site Evaluation Guidelines, are
interdependent, integrated and collectively make up the full QAPP for the NRSA 2018/19.

1.4 Survey Design

Sample collection for NRSA 2018/19 is designed to be completed during the index period of June
through the end of September of 2018 and 2019. EPA used an unequal probability design to select
approximately 1800 streams and rivers (both wadeable and non-wadeable) from across the 48
conterminous United States. To improve our ability to assess changes, the design includes 983 resample
sites that were sampled during the NRSA 2008/09 and/or NRSA 2013/14. In addition, approximately 200
hand-picked reference sites will be sampled using the same techniques as the probabilistic sites.

1.5 Information Management

Environmental monitoring efforts that amass large quantities of information from various sources
present unique and challenging data management opportunities. To meet these challenges, the NRSA
2018/19 employs a variety of well-tested information management (IM) strategies to aid in the
functional organization and ensured integrity of stored electronic data. IM is integral to all aspects of the
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NRSA 2018/19 from initial selection of sampling sites through the dissemination and reporting of final,
validated data.

A technical workgroup convened by the Environmental Protection Agency (EPA) Project Leader is
responsible for the development of a data analysis plan that includes a verification and validation
strategy. These processes are summarized in the data analysis plan section of this QAPP. Validated data
are transferred to the central database managed by NARS information management support staff
located at the Western Ecology Division facilities in Corvallis. This database is known as the National
Aquatic Resource Surveys Information Management System (NARS IM). All validated measurement and
indicator data from the NRSA 2018/19 are eventually transferred to EPA’s Water Quality Exchange
(WQX) for archival in EPA’s Storage and Retrieval Data Warehouse (STORET) warehouse for public
accessibility. NRSA 2018/19 IM staff provides support and guidance to all program operations in addition
to maintaining NARS IM.

1.6 Field Operations

Field data acquisition activities are implemented in a consistent manner across the entire country. Each
site is assigned a unique ID which identifies it throughout the pre-field, field, laboratory, analysis, and
data management phases of the project. Specific procedures for evaluating each sampling location and
for replacing non-sampleable sites are documented in NRSA 2018/19 Site Evaluation Guidelines (SEG,
EPA-841-B-17-002).

NRSA 2018/19 indicators include: in-situ, water chemistry and chlorophyll a, algal toxins (microcystins
and cylindrospermopsin), periphyton (ID/enumeration and meta-genomics), benthic
macroinvertebrates, fish assemblage, physical habitat, fecal indicators (Enterococci), fish tissue plugs,
and fish tissue fillet. Field measurements and sampling methods are outlined in the NRSA 2018/19 FOMs
(EPA-841-B-17-003a and EPA-841-B-17-003b). Field crews are trained on these methods at a required
EPA-sponsored training session. Field sampling assistance visits will be completed for each field crew for
quality assurance purposes.

1.7 Laboratory Operations

NRSA 2018/19 laboratory analyses are conducted either by state/tribal-selected laboratories or
“National Laboratories” set up by EPA to conduct analyses for any state/tribe which so elects. The
designated National Laboratories and state/tribal laboratories must comply with the Quality
Assurance/Quality Control (QA/QC) requirements described in this document and in the NRSA 2018/19:
Laboratory Operations Manual (LOM, EPA-841-B-17-004). Any laboratory selected to conduct analyses
with NRSA 2018/19 samples must demonstrate that it can meet the quality standards presented in this
NRSA 2018/19 QAPP and LOM.

1.8 Peer Review
The NARS program, including the NRSA, utilizes a three-tiered approach for peer review of the Survey.

= internal and external review by USEPA, states, other cooperators and partners;

= external scientific peer review (when applicable); and

= public review (when applicable).

= Cooperators have been actively involved in the development of the overall project
management, design, indicator selection, and methods. Outside scientific experts from
universities, research centers, and other federal agencies have been instrumental in
indicator development and will continue to play an important role in data analysis
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1.9 Project Overview and Management

Several publications have identified the need for improved water quality monitoring and analysis at
multiple scales. In 2000, the General Accounting Office (USGAO 2000) reported that EPA, states, and
tribes collectively cannot make statistically valid inferences about water quality (via 305[b] reporting)
and lack data to support key management decisions. In 2001, the National Research Council (NRC 2000)
recommended EPA, states, and tribes promote a uniform, consistent approach to ambient monitoring
and data collection to support core water quality programs. In 2002, the H. John Heinz Ill Center for
Science, Economics, and the Environment (Heinz Center 2002) found that there is not adequate data for
national reporting on fresh water, coastal and ocean water quality indicators. The National Association
of Public Administrators (NAPA 2002) stated that improved water quality monitoring is necessary to help
states and tribes make more effective use of limited resources. EPA’s Report on the Environment 2003
(USEPA 2003) states that there is insufficient information to provide a national answer, with confidence
and scientific credibility, to the question, ‘What is the condition of U.S. waters?’

In response to this need, the Office of Water (OW), in partnership with states and tribes, has begun a
program to assess the condition of the nation’s waters via a statistically valid approach. The current
assessment, the National Rivers and Streams Assessment 2018/19 (referred to as NRSA 2018/19
throughout this document), builds upon the National Rivers and Streams Assessment 2013/14, the
National Rivers and Streams Assessment 2008/09, the Wadeable Streams Assessment (WSA)
implemented by EPA in 2004 to monitor and assess the condition of the nation’s wadeable stream
resources, as well as other National Aquatic Resource Surveys (NARS) surveys such as the National
Coastal Condition Assessment (NCCA), the National Lakes Assessment (NLA) and the National Wetland
Condition Assessment (NWCA). The NRSA 2018/19 effort will provide important information to states
and the public about the condition of the nation’s river and stream resources and key stressors on a
national and regional scale. It will also provide a change analysis from the NRSA 2013/14, the NRSA
2008/09 and the WSA 2004.

EPA developed this QAPP to support project participants and to ensure that the final assessment is
based on high quality data.The QAPP contains elements of the overall project management, data quality
objectives, measurement and data acquisition, and information management for NRSA 2018/19. EPA
recognizes that states and tribes may add elements to the survey, such as supplemental indicators, that
are not covered in the scope of this integrated QAPP. EPA requires that any supplemental elements are
addressed by the states, tribes, or their designees, in a separate approved QAPP. This document covers
all core NRSA 2018/19 QA activities. The NRSA 2018/19 participants have agreed to follow this QAPP
and the protocols and design laid out in this document, and its associated documents — the NRSA
2018/19 Field Operations Manuals (FOMs), Lab Operations Manual (LOM), and Site Evaluation
Guidelines (SEG).

This cooperative effort between states, tribes, and federal agencies makes it possible to produce a
broad-scale assessment of the condition of the Nation’s rivers and streams with both a known
confidence and scientific credibility. Through this survey, states and tribes have the opportunity to
collect data that can be used to supplement their existing monitoring programs or to begin development
of new programs.

The NRSA 2018/19 has three main objectives:

= Estimate the current status, trends, and changes in selected trophic, ecological, and
recreational indicators of the condition of the nation’s rivers and streams with known
statistical confidence;
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= Seek associations between selected indicators of natural and anthropogenic stresses and
indicators of ecological condition; and

= Assess changes from the earlier Wadeable Streams Assessment, NRSA 2008/09 and NRSA
2013/14.

1.9.1 Project Organization

The responsibilities and accountability of the various principals and cooperators are described here and
illustrated in (Figure 1.1). Overall, the project will be coordinated by the Office of Water (OW) in
Washington, DC, with support from EPA Western Ecology Division (WED) in Corvallis, Oregon. Each EPA
Regional Office has identified a Regional EPA Coordinator who is part of the EPA team providing a critical
link with state and tribal partners. Cooperators will work with their Regional EPA Coordinator to address
any technical issues. A comprehensive quality assurance (QA) program has been established to ensure
data integrity and provide support for the reliable interpretation of the findings from this project.

Contractor support is provided for all aspects of this project. Contractors will provide support ranging
from implementing the survey, sampling and laboratory processing, data management, data analysis,
and report writing. Cooperators will interact with their Regional EPA Coordinator and the EPA Project
Leader regarding contractual services.

The primary responsibilities of the principals and cooperators are as follows:
EPA NRSA Project Leader: Richard Mitchell, EPA Office of Water

=  Provides overall coordination of the project and makes decisions regarding the proper
functioning of all aspects of the project.

=  Makes assignments and delegates authority, as needed to other parts of the project
organization.

= Leads the NRSA Steering Committee and establishes needed technical workgroups.

= Interacts with EPA Project Team on technical, logistical, and organizational issues on a
regular basis.

EPA NRSA Field Logistics Coordinator: Brian Hasty, EPA Office of Water

= EPA employee who functions to support implementation of the project based on technical
guidance established by the EPA Project Leader and serves as point-of-contact for questions
from field crews and cooperators for all activities.

=  Tracks progress of field sampling activities.

EPA NRSA Project QA Coordinator: Sarah Lehmann, EPA Office of Water

= Provides leadership, development, and oversight of project-level quality assurance for
NARS.

= Assembles and provides leadership for a NRSA 2018/19 Quality Team.

= Maintains official, approved QAPP.

®  Maintains all training materials and documentation.

= Maintains all laboratory accreditation files.

EPA Technical Advisor: Steven Paulsen, EPA ORD Western Ecology Division

= Advises the Project Leader on the relevant experiences and technology developed within
the Office of Research and Development (ORD) that may be used in this project.
= Facilitates consultations between NRSA personnel and ORD scientists.
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EPA Laboratory Oversight Coordinator: Kendra Forde, EPA Office of Water

= Ensures participating laboratories complete sample analysis following LOM.

= Ensures participating laboratories follow QA activities.

= Ensures data submitted within the specified timelines.

= Coordinates activities of individual lab Task Order Project Officers to ensure
methods are followed and QA activities take place.

Information Management Coordinator: Marlys Cappaert, SRA International, Inc.

= A contractor who functions to support implementation of the project based on technical
guidance established by the EPA Project Leader and Alternate EPA Project Leader.

= Qversees all sample shipments and receives data forms from the Cooperators.

= Qversees all aspects of data entry and data management for the project.

EPA QA Coordinator (QAC): Bernice L. Smith, EPA Office of Water

= Qversees the quality management activities of the Monitoring Branch

= Serves as the contact person for the technical staff and branch chief on quality management
activities including reviewing and approving quality assurance review forms, quality
management plans, and quality assurance project plans.

EPA QA Officer (QAO): Cynthia N. Johnson, EPA Office of Water

=  Functions as an independent officer overseeing all quality assurance (QA) and quality
control (QC) activities.

= Responsible for ensuring that the QA program is implemented thoroughly and adequately to
document the performance of all activities.

EPA OST Fish Tissue Coordinator: Leanne Stahl, EPA Office of Water

= Coordinates with the Project Leader to integrate the fish fillet indicator into the project

=  Provides materials and contractor personnel for fish tissue training

= Manages all aspects of the fish fillet indicator and advises the Project Leader on fish plug
indicator technical issues.

Regional EPA Coordinators

= Assists EPA Project Leader with regional coordination activities.

= Serves on the Technical Experts Workgroup and interacts with Project Facilitator on
technical, logistical, and organizational issues on a regular basis.

= Serves as primary point-of-contact for the Cooperators.

Steering Committee (Technical Experts Workgroup): States, EPA, academics, other federal
agencies

=  Provides expert consultation on key technical issues as identified by the EPA Coordination
crew and works with Project Facilitator to resolve approaches and strategies to enable data
analysis and interpretation to be scientifically valid.
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Cooperator(s): States, Tribes, United States Geological Survey (USGS), others

= Under the scope of their assistance agreements, plans and executes their individual studies
as part of the cross jurisdictional NRSA 2018/19 and adheres to all QA requirements and
standard operating procedures (SOPs).

= |nteracts with the Grant Coordinator, Project Facilitator and EPA Project Leader regarding
technical, logistical, organizational issues.

Field Sampling Crew Leaders

=  Functions as the senior member of each Cooperator’s field sampling crew and the point of
contact for the Field Logistics Coordinator.

= Responsible for overseeing all activities of the field sampling crew and ensuring that the
Project field method protocols are followed during all sampling activities.

National Laboratory Task Order Managers

= Responsible for managing activities of the national contract laboratories.

=  Provides direction to national and State labs on methods, timelines and QA activities to
ensure all actions are followed.

=  Provides updates to EPA Lab Coordinator on the sample processing status of labs and any
questions or concerns raised by participating labs in regards to timelines and deliverables.

Field Logistics Coordinator (FLC): Chris Turner, Great Lakes Environmental Center

= A contractor who functions to support implementation of the project based on technical
guidance established by the EPA Field Logistics Coordinator and the Project Leader.

= Serves as point-of-contact for questions from field crews and cooperators for all activities.

=  Tracks progress of field sampling activities.
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Figure 1.1 Project organization
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1.9.2 Project Schedule

Training and field sampling will be conducted in 2018 and 2019. Sample processing and data analysis will
be completed by 2020 to support a published report in 2021. Figure 1.2 gives an overview of the major
tasks leading up to the final report.

research design field lab / data report
survey planning R -
pilot studies -
select indicators -
design frame -
select sites -
implementation - - |- - -
manuals - - |-
field training - -
sampling season - -
sample processing T
data analysis - - -
draft report -
peer review -
final report - -

Figure 1.2 Schedule

1.9.3 Objectives
The objectives, or design requirements, for the NRSA are to produce:

= Estimates of the 2018/2019 status of flowing waters nationally and regionally (9 aggregated
Omernik ecoregions);

= Estimates of the 2018/2019 status of wadeable streams and non-wadeable rivers nationally
and regionally (9 aggregated Omernik ecoregions); and

=  Estimates of the change in status in wadeable streams between 2018/2019, 2013-2014,
2008-2009 and 2004, nationally and regionally (9 aggregated Omernik ecoregions) and
estimates of the changes in status of all rivers/streams between 2018/2019 and 2013/14,
2008-2009, nationally and regionally (9 aggregated Omernik ecoregions).

Omernik Ecoregions: Ecoregions are areas with generally similar ecosystems and with similar types,
qualities, and quantities of environmental resources. The Omernik ecoregion system is hierarchical and
considers the spatial patterns of both the living and non-living components of the region. It is broken
into 4 levels currently. Ecoregion boundaries were determined by examining patterns of vegetation,
animal life, geology, soils, water quality, climate, and human land use, as well as other living and non-
living ecosystem components.
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1.9.4 Target population

The target populations consists of all streams and rivers within the 48 contiguous states that have
flowing water during the study index period excluding portions of tidal rivers up to head of salt defined
as 0.5 parts per thousand (ppt) measured in the field. The study index period extends from the
beginning of June to the end of September and is characterized by low flow or base flow conditions.
State crews that request an early start due to the condition of streams in their area can be granted
permission to begin in May with direction from the EPA Project Lead. The target population includes the
Great Rivers (i.e. main stem of the Mississippi River). Run-of-the-river ponds and pools are included
while reservoirs are excluded (those that have greater than 7 day retention period).

1.9.5 Sample Frame

The sample frame was derived from the National Hydrography Dataset (NHD), in particular NHD-Plus.
Attributes from NHD-Plus and additional attributes added to the sample frame that are used in the
survey design include: (1) state, (2) EPA Region, (3) USGS National Water Quality Assessment (NAWQA)
Mega Region, (4) Omernik Ecoregion Level 3 (North American Commission for Environmental
Cooperation (NACEC) version), (4) WSA aggregated ecoregions (nine and three regions), (5) Strahler
order, (6) Strahler order categories (1st, 2nd, ..., 7th and 8th +), (6) FCode, (7) Urban, and (8) Frame07.

1.9.6 Expected sample size

Expected sample size is 1808 flowing water sites: 983 resample sites and 825 new sites.. The study is
designed to sample 1808 probabilistic (Figure 1.3), 10% of which will be repeat sampled, and 200 hand-
picked (potential reference) (approximately 2200 total) river and stream sites across the country.

1.9.7 Oversample

For the NRSA 2018/19 design, the over sample list of sites is nine times the expected sample size within
each state. The large over sample size was done to accommodate those states who may want to
increase the number of sites sampled within their state for a state-level design and to provide an
adequate number of replacement sites.
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Design Sites for the
2018-2019 National Rivers & Streams Assessment

Legend

4 NRSA2018-19 Base Sites
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Figure 1.3 NRSA 2018/2019 Base sites

1.9.8 Field Protocol Development

The field sampling protocols for ecological indicators are based on protocols used in the WSA (USEPA
2006b) and the NRSA 2008/09 (USEPA 2016). These protocols were developed by ORD for use in the
EMAP? program and were developed with the purpose of providing consistent and representative
information across the country. During the initial design phase of the project, collaborators and partners
worked to refine those protocols for use in NRSA 2008/09, 2013/14 and 2018/19. This involved
modifications to the original protocols used in the EMAP program for use in the Great Rivers, tidal
systems, and sites that were in between a wadeable and a boatable system. Field protocols for
collection of fish for fish tissue are based on protocols from EPA’s Office of Science and Technology
(USEPA 2000).

1.9.9 Information Management

The first stage of data processing will be to take the input from each of the responsible laboratories and
enter them into a common database for final verification and validation. Once the final data sets are

! Environmental Monitoring and Assessment Program (EMAP.) http://www.epa.gov/emap/.
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made available for the assessment, copies of the data will be transferred to EPA’s Water Quality
Exchange /Storage and Retrieval Data Warehouse (WQX/ STORET) and EPA’s NARS Information
Management (NARS IM) dataset for long-term storage and access. Working copies of the final data sets
will be distributed to the States and Cooperators and maintained at WED for analysis leading to the
assessment.

1.9.10 Assessment

The final assessment will be developed by a team, led by OW, which will include several ORD research
facilities, EPA Regional Monitoring Coordinators, interested States/Tribes, and Cooperators. All
States/Tribes will be invited to participate in a collaborative process to interpret results and shape the
data assessment and report. The final assessment will include an appendix describing the quality of the
data used in the assessment.

1.10 Scope of QA Proje