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1 EXECUTIVE SUMMARY
1.1 Background

Several recent reports have identified the need for improved water quality monitoring and analysis at
multiple scales. In response, the U.S. EPA Office of Water (OW), in partnership with EPA’s Office of
Research and Development (ORD), EPA regional offices, states and tribes and other partners, has begun
a program to assess the condition of the nation’s waters via a statistically valid approach. Often referred
to as probability-based surveys, these assessments, known as the National Aquatic Resource Surveys
(NARS), report on core indicators of water condition using standardized field and lab methods and utilize
integrated information management (IM) plans to ensure confidence in the results at national and
ecoregional scales.

The NLA 2012, which builds upon the previous 2007 NLA aims to address two key questions about the
quality of the nation’s lakes and reservoirs:

=  What percent of the nation’s lakes are in good, fair, and poor condition for key indicators of
water quality, ecological health, and recreation?
=  What is the relative importance of key stressors such as nutrients?

The surveys are also designed to help expand and enhance state monitoring programs. Through these
surveys, 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.

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 sediment samples following NLA 2012 protocols.
The U.S. Geological Survey is partnering with EPA on the analysis for several indicators. EPA began
planning the NLA 2012 with state, tribal, and other federal partners in 2010 and is continuing this
partnership effort. EPA expects to report the results in December 2014 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 NLA 2012 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 together make up the full QAPP for the National Lakes Assessment
2012.

1.4 Information Management Plan

Environmental monitoring efforts that amass large quantities of information from various sources
present unique and challenging data management opportunities. To meet these challenges, the NLA
2012 employs a variety of well-tested information management (IM) strategies to aid in the functional
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organization and ensured integrity of stored electronic data. IM is integral to all aspects of the NLA 2012
from initial selection of sampling sites through the dissemination and reporting of final, validated data.

A technical workgroup convened by the EPA Project Leader is responsible for 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 EMAP 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 NLA 2012 are eventually
transferred to EPA’s Water Quality Exchange (WQX) for archival in EPA’s STORET warehouse for public
accessibility. NLA 2012 IM staff provides support and guidance to all program operations in addition to
maintaining NARS IM.

1.5 NLA 2012 Design

EPA used an unequal probability design to select 904 lakes and reservoirs greater than 1 hectare in size
(note: in NLA 2007, the lower size limit was 4 ha) in the continental United States. The design also
includes revisits to 96 lakes during the sampling season for quality assurance purposes including
evaluation of the ability of an indicator to distinguish among sites from differences within individual
sites. To improve our ability to assess changes since NLA 2007, the design includes revisits to
approximately 50% (398 lakes) of the sites sampled in 2007 (resample lakes). Related designs were also
completed for sampling of lakes on Oahu, Hawaii and the North Slope of Alaska.

1.6 Field Operations

Sample collection for NLA 2012 is designed to be completed during the index period of May through the
end of September 2012. Field data acquisition activities are implemented in a consistent manner across
the entire country. Each site is given a unique ID which identifies it throughout the pre-field, field, lab,
analysis, and data management phases of the project. Specific procedures for evaluating each sampling
location and for replacing non-sampleable sites are documented in 2012 NLA Site Evaluation Guidelines
(SEG, EPA-841-B-11-005).

NLA 2012 indicators include: algal toxins (microcystins), benthic macroinvertebrates, physical habitat,
phytoplankton, sediment dating, sediment diatoms, triazine pesticide screen, water chemistry and
chlorophyll A, and zooplankton. Additional research indicators include: dissolved carbon and methane,
macrophytes, and sediment mercury. Field measurements and sampling methods are outlined in the
2012 NLA Field Operations Manual (FOM, EPA 841-B-11-004). 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.

1.7 Laboratory Operations

NLA 2012 laboratory analyses are conducted either by state/tribal-selected labs or “National
Laboratories” set up by EPA to conduct analyses for any state/tribe which so elects. The designated
National Laboratories and state/tribal labs must comply with the QA/QC requirements described in this
document and in the 2012 National Lakes Assessment: Laboratory Operations Manual (LOM, EPA 841-B-
11-004). Any laboratory selected to conduct analyses with NLA 2012 samples must demonstrate that it
can meet the quality standards presented in this 2012 NLA QAPP and LOM.
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1.8 Peer Review

Surveys undergo a thorough peer review process, where the scientific community and the public are
given the opportunity to provide comments on the report. Cooperators have been actively involved in
the development of the overall project management, design, indicator selection, and methods.

EPA utilizes a three-tiered approach for peer review of the Survey report:

= internal and external review by EPA, states, other cooperators and partners,
= external scientific peer review, and
= public review.

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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2 PROJECT PLANNING AND MANAGEMENT

2.1 Introduction

Several recent reports 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 lll Center for
Science, Economics, and the Environment (Heinz Center 2002) found that there is inadequate 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 and watersheds?’

In response to this need, 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
Lakes Assessment 2012 (referred to as NLA 2012 throughout this document), builds upon the 2007
National Lakes Assessment, Wadeable Streams Assessment implemented by EPA to monitor and assess
the condition of the nation’s wadeable stream resources, as well as other NARS surveys such as the
National Coastal Condition Assessment, the 2008-2009 National Rivers and Streams Assessment, and
2011 National Wetland Condition Assessment. The NLA 2012 effort will provide important information
to states and the public about the condition of the nation’s lake resources and key stressors on a
national and regional scale.

EPA developed this QAPP to support project participants and to ensure that the final assessment is
based on high quality data and known quality for its intended use, and information. The QAPP contains
elements of the overall project management, data quality objectives, measurement and data
acquisition, and information management for NLA 2012. 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 expects that any supplemental elements are addressed by the states, tribes, or
their designees, in a separate approved QAPP or an addendum to this QAPP. The 2012 NLA participants
have agreed to follow this QAPP and the protocols and design laid out in this document, and its
associated documents — the 2012 NLA FOM, LOM, and 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 lakes with both 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 2012 National Lakes Assessment has three main objectives:

e Estimate the current status, trends, and changes in selected trophic, ecological, and recreational
indicators of the condition of the nation’s lakes with known statistical confidence.

e Seek associations between selected indicators of natural and anthropogenic stresses and
indicators of ecological condition.

e Assess changes between 2007 and 2012.
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A 2012 NLA workgroup, comprised of EPA, state, and other partners, decided on a few improvements to
the suite of original indicators. The additions include a triazine pesticide screen, a macrophyte indicator,
and dissolved carbon. Modifications include adding a draw down component to physical habitat, adding
littoral sampling for algal toxins, and using different zooplankton sampling nets. Finally, pathogens will
no longer be included. In order to ensure we can track changes for modified indicators, we conducted
pilot testing of the habitat and zooplankton protocols and will be collecting zooplankton using both the
NLA 2007 and the NLA 2012 nets at approximately 250 random sites.

2.1.1 Project Organization

The responsibilities and accountability of the various principals and cooperators are described here and
illustrated in Figure 2.1. 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 crew 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.
Technical Experts Workgroups will be convened to provide EPA with support for determining the best
and most appropriate approaches for key technical issues, such as: (1) the selection and establishment
of reference conditions based on least-disturbed sites and expert consensus for characterizing
benchmarks for assessment of ecological condition; (2) selection and calibration of ecological endpoints
and attributes of the biota and relationship to stressor indicators; (3) a data analysis plan for
interpreting the data and addressing the objectives in a nationwide assessment; and (4) a framework for
the reporting of the condition assessment and conveying the information on the ecological status of the
nation’s lakes.

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:
Project Leader: Amina Pollard

= 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 Lakes Steering Committee and establishes needed technical workgroups.

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

EPA Field Logistics Coordinator: Marsha Landis

= 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 Project QA Lead: Sarah Lehmann

=  Provides leadership, development, and oversight of project-level quality assurance for NARS.
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= Assembles and provides leadership for a NLA 2012 Quality Team.
=  Maintains official, approved QAPP

=  Maintains all training materials and documentation

= Maintains all laboratory accreditation files

EPA Technical Advisor: Steven Paulsen

= Advises the Project Leader on the relevant experiences and technology developed within ORD
that may be used in this project.
= Facilitates consultations between NLA personnel and ORD scientists.

Information Management Coordinator: Marlys Cappaert

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

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

EPA QA Officer, Office of Wetlands, Oceans and Watersheds: Virginia Fox-Norse

=  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.

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.

Cooperator(s): States, Tribes, USGS, others

= Under the scope of their assistance agreements, plans and executes their individual studies as
part of the cross jurisdictional NLA 2012 and adheres to all QA requirements and standard
operating procedures (SOPs).

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

Field Sampling Crew Leader

=  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.

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

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

2.1.2 Project Schedule

Training and field sampling will be conducted in 2012. Sample processing and data analysis will be
completed by 2013 in order to publish a report in 2014. Figure 2.2 gives an overview of the major tasks
leading up to the final report.

2.2 Scope of QAPP

This QAPP addresses the data acquisition efforts of the 2012 NLA, which focuses on the sampling of
lakes across the United States in 2012. Data from approximately 1000 lakes (selected with a probability
design) located within the contiguous 48 states will provide a comprehensive assessment of the nation’s
lakes. Quality information, requirements, and procedures are contained in the QAPP and its
accompanying documents: the SEG, FOM, and LOM. Much of the detailed quality assurance information
is in the companion documents to avoid redundancy. In these cases, the QAPP directs you to the
primary sources of this information.

2.2.1 Field Operations
All field operations information is available in the FOM.

Field operations are implemented for the NLA 2012 based on guidance developed by EMAP (Baker and
Merritt 1990), experience from NLA 2007, advice from the NARS team, and through consultation with a
steering committee comprised of various state, tribal, federal, and regional agencies. Funding for states
and tribes to conduct field data collection activities is provided by EPA under Section 106 of the Clean
Water Act. The project lead initiates field operations preparation by working with the Design Team (led
by ORD in Corvallis) to revise, as needed, the target population and sample frame and to identify
state/tribal or other organization-requested intensifications/modifications. The Design Team selects
sampling locations. The Project Lead distributes the list of sampling locations to the EPA Regional NLA
Coordinators, states, and tribes and to other partners (e.g. the Forest Service per the 2011 MOA). See
the Site Evaluation Guidelines for the detailed design documentation.

With the sampling location list, state and tribal field crews can begin site reconnaissance on the primary
sites and alternate replacement sites and begin work on obtaining permission to access each site.



2012 National Lakes Assessment Quality Assurance Project Plan
Version 1.0, May 15, 2012 Page 9 of 61

-
-

A

v

Sample Flow

A\

Figure 2.1 National Lakes Assessment 2012 project organization chart.
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research design field lab / data report
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implementation - -l - - -
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data analysis - - -
draft report -
peer review -
final report - -
Figure 2.2 National Lakes Assessment 2012 project timeline.

Specific procedures for evaluating each sampling location and for replacing non-sampleable sites are
documented in the 2012 NLA SEG. Field crews will procure scientific collecting permits from State,
Tribal, and Federal agencies, as needed. The field crews will use standard field equipment and supplies.
Field Crew Leaders from states and tribes will work with EPA Regional Coordinators and the NARS
Information Management (IM) Center to coordinate equipment and supply requirements. This helps to
ensure comparability of protocols across states. Detailed lists of equipment required for each field
protocol, as well as guidance on equipment inspection and maintenance, are contained in the FOM.

Field measurements and samples are collected by trained crews. Each Field Crew Leader must be
trained at an EPA-sponsored training session prior to the start of the field season, along with as many
crew members as possible. EPA will provide the three-day training sessions in a number of locations
around the country for cooperators and contractors. It is strongly encouraged that field crews attend all
three days of training. The training program stresses hands-on practice of methods, comparability
among crews, collection of high quality data and samples, and safety. All field crews providing field
operational support to NLA 2012 must adhere to the provisions of this integrated QAPP, FOM, and SEG.
Trainers will maintain a list of all personnel trained and provide the information to the NLA Project Lead
and the QA Project Lead.

Training documentation will be maintained by the NARS QA Lead in NLA 2012 QA files. Field crews may
not operate without a trained field crew leader present.
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transference of electronic data, e.g., optical character readers and email, to a central data
repository. However, some data must be transcribed by hand in order to complete a record.

= Data repository or storage—provides the computing platform where raw data are archived,
partially processed data are staged, and the “final” data, assimilated into a final, user-ready data
file structure, are stored. The raw data archive is maintained in a manner consistent with
providing an audit trail of all incoming records. The staging area provides the IM Center staff
with a platform for running the data through all of its QA/QC paces as well as providing data
analysts a first look at the incoming data. This area of the data system evolves as new data are
gathered and user-requirements are updated. The final data format becomes the primary
source for all statistical analysis and data distribution.

= Metadata—a descriptive document that contains information compliant with the Content
Standards for Digital Geospatial Metadata (CSDGM) developed by the Federal Geographic Data
Committee (FGDC).
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Figure 5.1 Conceptual model of data flow into and out of the master SQL database for the NLA 2012.

The following sections describe core information management standards, data transfer protocols, and
data quality and results validation. Additionally, section 5.4 describes the major data inputs to the
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National Lakes Assessment 2012 Contract Laboratory List

Analysis Contractor Contractor No. Project Officer
& Task No.
Algal Toxins Richard
(microcystin) Mitchell
EPA/HQ
202-566-0644
Benthic Richard
Macroinvertebrates | Mitchell
EPA/HQ
202-566-0644
Phytoplankton Richard
Mitchell
EPA/HQ

202-566-0644

Sediment Dating

Marsha Landis
EPA/HQ
202-564-2858

Wisconsin State
Lab of Hygiene
2601 Agriculture
Drive

Madison, W1 53718

Sediment Diatoms

Richard
Mitchell
EPA/HQ
202-566-0644

Triazine Pesticide
Screen

Marsha Landis
EPA/HQ
202-564-2858

Wisconsin State
Lab of Hygiene
2601 Agriculture
Drive

Madison, W1 53718

Water Chemistry

Dave Peck
EPA/COR
541-754-4463

Dynamac Corp.

c/o U.S.EPA

200 SW 35th St.
Corvallis, OR 97333
541-754-4463

EP-D-06-013
Work

Assignment 1-06

Kathy Martin

U.S. EPA
NHEERL-WED

200 S.W. 35th St.
Corvallis, OR 97333
541-754-4502

Zooplankton

Richard
Mitchell
EPA/HQ
202-566-0644
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National Lakes Assessment 2012 Federal Partners Laboratory List

Analysis

Dissolved USGS
Carbon

Sediment USGS
Mercury
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