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FOREWORD

In December 1986, U.S. EPA's Assistant Administrator for Water initiated a major study of the
Agency's surface water monitoring activities. The resulting report, entitled "Surface Water
Monitoring: A Framework for Change" (U.S. EPA 1987), emphasizes the restructuring of existing
monitoring programs to better address the Agency's current priorities, e.g., toxics, nonpoint source
impacts, and documentation of "environmental results." The study also provides specific
recommendations on effecting the necessary changes. Principal among these are:

1. To issue guidance on cost-effective approaches to problem identification and trend
assessment.

2. To accelerate the development and application of promising biological monitoring
techniques.

In response to these recommendations, the Assessment and Watershed Protection Division developed.
the rapid bioassessment protocols (RBPs) designed to provide basic aquatic life data for water
quality management purposes such as problem screening, site ranking, and trend monitoring, and
produced a document in 1989 (Platkin et al. 1989). Although none of the protocols were meant to
provide the rigor of fully comprehensive studies, each was designed to supply pertinent, cost-
effective information when applied in the appropriate context.

As the technical guidance for biocriteria has been developed by EPA, states have found these
protocols useful as a framework for their monitoring programs. This document was meant to have a
self-corrective process as the science advances; the implementation by state water resource agencics
has contributed to refinement of the original RBPs for regional specificity. This revision reflects the
advancement in bioassessment methods since 1989 and provides an updated compilation of the most
cost-effective and scientifically valid approaches.
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DEDICATION

All of us who have dealt with the evaluation and diagnosis of perturbation o our aquatic resources
owe an immeasurable debt of gratitude to Dr. James L. Plafkin. In addition to developing the
precursor to this document in 1989, Jim was a driving force within EPA to increase the use of
biology in the water pollution control program until his untimely death on February 6, 1990.
Throughout his decade-long career with EPA, his expertise in ecological assessment, his dedication,
and his vision were instrumental in changing commonly held views of what constitutes poliution and
the basis for pollution control programs. Jim will be remembered for his love of life, his enthusiasm,
and his wit. As a small token of our esteem, we dedicate this revised edition of the RBPs to his
memory.
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THE CONCEPT OF RAPID
BIOASSESSMENT

1.1  PURPOSE OF THE DOCUMENT

The primary purpose of this document is to describe a
practical technical reference for conducting cost-effective
biological assessments of lotic systems. The protocols
presented are not necessarily intended to replace those and other direct measurements of the
already in use for bioassessment nor is it intended to be used resident biota in surface waters.

as a rigid protocol without regional modifications. Instead,
they provide options for agencies or groups that wish to
implement rapid biological assessment and monitoring
techniques. This guidance, therefore, is intended to provide basic, cost-effective biological methods
for states, tribes, and local agencies that (1) have no established bicassessment procedures, (2) arc
looking for alternative methodologies, or (3) may need to supplement their existing programs (not
supersede other bioassessment approaches that have already been successfully implemented).

Biological assessment is an
evaluation of the condition of a
waterbody using biological surveys

The Rapid Bioassessment Protocols (RBPs) are essentially a synthesis of existing methods that have
been employed by various State Water Resource Agencies (e.g., Ohio Environmental Protection
Agency [EPA], Florida Department of Environmental Protection [DEP], Delaware Department of
Natural Resources and Environmental Control [DNREC], Massachusetts DEP, Kentucky DEP, and
Montana Department of Environmental Quality [DEQ]). Protocols for 3 aquatic assemblages (i.e.,
periphyton, benthic macroinvertebrates, fish) and habitat assessment are presented. All of these
protocols have been tested in streams in various parts of the country. The choice of a particular
protocol should depend on the purpose of the bioassessment, the need to document conclusions with
confirmational data, and available resources. The original Rapid Bioassessment Protocols were
designed as inexpensive screening tools for determining if a stream is supporting or not supporting a
designated aquatic life use. The basic information generated from these methods would enhance the
coverage of broad geographical assessments, such as State and National 305(b) Water Quality
Inventories. However, members of 2 1986 benthic Rapid Bioassessment Workgroup and reviewers
of this document indicated that the Rapid Bioassessment Protocols can also be applied to other
program areas, for example:

. Characterizing the existence and severity of impairment to the water resource
] Helping to identify sources and causes of impéirment

. Evaluating the effectiveness of control actions and restoration activities

L] Supporting use attainability studies and cumulative impact assessments

. Characterizing regional biotic attributes of reference conditions

Therefore, the scope of this guidance is considered applicable to a wider range of planning and
management purposes than originally envisioned, i.e., they may be appropriate for priority setting,
point and nonpoint-source evaluations, use attainability analyses, and trend monitoring, as well as
initial screening.
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1.2 HISTORY OF THE RAPID BIOASSESSMENT PROTOCOLS

In the mid-1980's, the need for cost-effective biological survey techniques was realized because of
rapidly dwindling resources for monitoring and assessment and the extensive miles of un-assessed
stream miles in the United States. It was also recognized that the biological data needed to make
informed decisions relevant to the Nation’s waters were greatly lacking across the country. It was
further recognized that it was crucial to collect, compile, analyze, and interpret environmental data
rapidly to facilitate management decisions and resultant actions for control and/or mitigation of
impairment. Therefore, the principal conceptual underpinnings of the RBPs were:

. Cost-effective, yet scientifically valid, procedures for biological surveys
L Provisions for multiple site investigations in a field season

. Quick turn-around of results for management decisions

° Scientific reports easily translated to management and the public

L] Environmentally-benign procedures.

The original RBPs were developed in two phases. The first phase centered on the development and
refinement of the benthic macroinvertebrate protocols. The second phase involved the addition of
analogous protocols pertinent to the assessment of fish assemblages.

The benthic macroinvertebrate protocols were originally developed by consolidating procedures in
use by various State water quality agencies. In 1985, a survey was conducted to identify States that
routinely perform screening-level bioassessments and believed that such efforts were important to
their monitoring programs. Guidance documents and field methods in common use were evaluated
in an effort to identify successful bioassessment methods that used different levels of effori. Original
survey materials and information obtained from direct personal contacts were used to develop the
draft protocols.

Missouri Department of Natural Resources (DNR) and Michigan Department of Natural Resources
both used an approach upon which the screening protocol (RBP I) in the original document was
based. The second (RBP II) was more time and labor intensive, incorporating field sampling and
family-level taxonomy, and was a less intense version of RBP III. The concept of family-level
taxonomy was based on the approach used by the Virginia State Water Control Board (SWCB) in the
late 1980s. The third protocol (RBP III) incorporated certain aspects of the methods used by the
North Carolina Division of Environmental Management (DEM) and the New York Department of
Environmental Conservation (DEC) and was the most rigorous of the 3 approaches.

In response to a number of comments received from State and USEPA personnel on an earlier
version of the RBPs, a set of fish protocols was also included. Fish protocol V was based on Karr's
work (1981) with the Index of Biological Integrity (IBI), Gammon's Index of Well Being (1980), and
standard fish population assessment models, coupled with certain modifications for implementation
in different geographical regions. During the same time period as the development of the RBPs,
GChio EPA developed precedent-setting biological criteria using the IBI and Index of Well Being
(IWB), as well as a benthic macroinvertebrate index, called the Invertebrate Community Index (ICI),
and published methods and supporting documentation (Ohio EPA 1987). A substantial database on
their use for site-specific fish and benthic macroinvertebrate assessments exists, and has been
published (DeShon 1995, Yoder 1995, Yoder and Rankin 1995a,b). In the intervening years since
1989, several other states have followed suit with similar methods (Davis et al. 1996).
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A workgroup of State and USEPA Regional biologists (listed below) was formed in the late 1980's to
review and refine the original draft protocols. The Rapid Bioassessment Workgroup was convened
from 1987 through 1989 and included biologists using the State methods described above and
biologists from other regions where pollution sources and aquatic systems differed from those areas
for which the draft protocols were initially developed.

USEPA
James Plafkin', Assessment and Watershed Protection Division (AWPD), USEPA
Michael Bilger’, USEPA Region 1
Michael Bastian®, USEPA Region VI
William Wuerthele, USEPA Region VIII
Evan Homig?, USEPA Region X

STATES
Brenda Sayles, Michigan DNR
John Howland®, Missouri DNR
Robert Bode, New York DEC
David Lenat, North Carolina DEM
Michael Shelor’, Virginia SWCB
Joseph Ball, Wisconsin DNR

The original RBPs (Plafkin et al. 1989) have been widely distributed and extensively tested across
the United States. Under the direction of Chris Faulkner, Monitoring Branch of AWPD the AWPD
of USEPA, a series of workshops has been conducted across the Nation since 1989 that have been
directed to training and discussions on the concept and approach to rapid bioassessment. As a result
of these discussions and the opportunity of applying the techniques in various stream systems, the
procedures have been improved and refined, while maintaining the basic concept of the RBPs. This
document reflects those improvements and serves as an update to USEPA’s Rapid Bioassessment
Protocols,

1.3 ELEMENTS OF THIS REVISION

Refinements to the original RBPs have occurred from regional testing and adaptation by state agency
biologists and basic researchers. The original concept of large, composited samples, and multimetric
analyses has remained intact for the aguatic assemblages, and habitat assessment has remained
integral to the assessment. However, the specific methods for benthic macroinvertebrates have been
refined, and protocols for periphyton surveys have been added. A section on conducting
performance-based evaluations, i.e., determining the precision and sensitivity of methods, to enable
sharing of comparable data despite certain methodological differences has been added. Various
technical issues, e.g., the testing of subsampling, selection of index period, selection and calibration
of biological metrics for regional application have been refined since 1989. Many of these technical
issues, e.g., development of reference condition, selection of index period and selection/calibration
of metrics, have been discussed in other documents and sources (Barbour et al. 1995, Gibson et al.
1996, Barbour et al. 1996a). This revision draws upon the original RBPs (Plafkin et al. 1989) as well
as numerous other sources that detail relevant modifications. This document is a compilation of the
basic approaches to conducting rapid bioassessment in streams and wadeable rivers and focuses on

deceased
no longer with state agency or USEPA department relevant to water resource assessments of
ecosystem health.
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the periphyton, benthic macroinvertebrates, and fish assemblages and assessing the quality of the
physical habitat structure.
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APPLICATION OF RAPID BIOASSESSMENT
PROTOCOLS (RBPS)

21 A FRAMEWORK FOR IMPLEMENTING THE RAPID
BIOASSESSMENT PROTOCOLS

The Rapid Bioassessment Protocols advocate an integrated assessment, comparing habitat (e.g.,
physical structure, flow regime), water quality and biological measures with empirically defined
reference conditions (via actual reference sites, historical data, and/or modeling or extrapolation).
Reference conditions are best established through systematic monitoring of actual sites that represent
the natural range of variation in "minimally” disturbed water chemistry, habitat, and biological
conditions (Gibson et al. 1996). Of these 3 components of ecological integrity, ambient water
chemistry may be the most difficult to characterize because of the complex array of possible
constituents (natural and otherwise) that affect it. The implementation framework is enhanced by the
development of an empirical relationship between habitat quality and biological condition that is
refined for a given region. As additional information is obtained from systematic monitoring of
potentially impacted and site-specific control sites, the predictive power of the empirical relationship
is enhanced. Once the relationship between habitat and biological potential is understood, water
quality impacts can be objectively discriminated from habitat effects, and control and rehabilitation
efforts can be focused on the most important source of impairment.

2.2 CHRONOLOGY OF TECHNICAL GUIDANCE

A substantial scientific foundation was required before the USEPA could endorse a bicassessment
approach that was applicable on a national basis and that served the purpose of addressing impacts to
surface waters from multiple stressors (see Stribling et al. 1996a). Dr. James Karr is credited for his
innovative thinking and research in the mid-1970's and early 1980's that provided the formula for
developing bioassessment strategies to address issues mandated by the Clean Water Act. The
USEPA convened a few key workshops and conferences during a period from the mid-1970's to mid-
1980's to provide an initial forum to discuss aspects of the role of biological indicators and
assessment to the integrity of surface water. These workshops and conferences were attended by
National scientific authorities who contributed immensely to the current bicassessment approaches
advocated by the USEPA. The early RBPs benefitied from these activities, which fostered attention
to biological assessment approaches. The RBPs embraced the multimetric approach described in the
IBI (see Karr 1981, Karr et al. 1986) and facilitated the implementation of bicassessment into
monitoring programs across the country.

Since the publication of the original RBPs in 1989, U.S. Environmental Protection Agency (USEPA)
has produced substantial guidance and documentation on both bioassessment strategies and
implementation policy on biological surveys and criteria for water resource programs. Much of this
effort was facilitated by key scientific researchers who argued that bicassessment was crucial to the
underpinnings of the Clean Water Act. The work of these researchers that led to these USEPA
documents resulted m the national trend of adapting biological assessment and monitoring
approaches for detecting problems, evaluating Best Management Practices (BMPs) for mitigation of
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nonpoint source impacts, and monitoring ecological health over time. The chronology of the crucial
USEPA guidance, since the mid-1980's, relevant to bioassessment in streams and rivers is presented
in Table 2-1. (See Chapter 11 [Literature Cited] for EPA document numbers.)

Table 2-1. Chronology of USEPA bioassessment guidance (relevant to streams and rivers).

Year Document Title Relationship to Bioassessment Citation

1987 | Surface Water Monitoring: A Framework for USEPA calls for efficacious methods to assess and | USEPA
Change determine the ecological health of the nation’s 1987
surface waters.

1988 | Proceedings of the First National Workshop on USEPA brings together agency biologists and USEFA
Biological Criteria (Lincolnwood, Illinois) “basic” researchers to establish a framework for the | 1988
initial development of biological criteria and
associated biosurvey methods.

1989 | Rapid Bioassessment Protocols for Use in The initial development of cost-effective methods in | Plafkin et
Streamns and Rivers: Benthic Macrainvertebrates | response to the mandate by USEPA (1987), which | al. 1989
and Fish. are 1o provide biological data on a national scale to

address the goals of the Clean Water Act.

1989 | Regionalization as a Tool for Managing USEPA develops the concept of ecoregions and Gallant et
Environmental Resources partitions the contiguous U.S. into homogeneous al. 1989
regions of ecological similarity, providing a basis
for establishment of regional reference conditions.

1990 | Second National Symposium on Water Quality | USEPA holds a series of National Water Quality USEPA
Assessment: Meeting Summary Symposia. In this second symposium, biological 1990a
monitoring is introduced as an effective means to
evaluating the quality of water resources.

1990 | Biolegical Criteria: National Program Guidance [ The concept of biological criteria is described for USEPA
for Surface Waters implementation into state water quality programs. 1950b
The use of biocriteria for evaluating attainment of
“aquatic life use” is discussed.

1990 | Macroinvertebrate Field and Laboratory Methods | This USEPA document is 4 compilation of the Klemm et
for Evaluating the Biological Integrity of Surface | current “state-of-the-art” field and laboratory al. 1990
‘Waters methods used for surveying benthic

macroinvertebrates in all surface waters (i.e.,
streams, rivers, lakes, and estuaries).

1991 |Biological Criteria: State Development and The status of biocriteria and bioassessment USEPA
Implementation Efforts programs as of 1990 is summarized here. 19%1a
1991 | Biological Criteria Guide to Technical Literature | A limited literature survey of relevant research USEPA
papers and studies is compiled for use by state 1991b
water resource agencies.
1991 | Technical Support Document for Water USEPA describes the approach for implermenting USEPA
Quality-Based Toxics Control water quality-based toxics control of the nation’s 1991c

surface waters, and discusses the value of
integrating three monitoring tools, i.e., chemical
analyses, toxicity testing, and biological surveys.

1991 | Biological Criterfa: Ressarch and Regulation, This national symposium focuses on the efficacy of { USEPA
Proceedings of the Symposium implementing biocriteria in all surface waters, and | 1991d
the proceedings documents the varied applicable
approaches to bioassessments.
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Table 2-1. Chronology of USEPA bioassessment guidance (relevant to streams and rivers) (Continued).

Year Document Title Relationship to Bioassessment Citation

1991 [Report of the Ecoregions Subcommittee of the The SAB (Science Advisory Board) reports USEPA
Ecological Processes and Effects Committee favorably that the use of ecoregions is a useful 1991e

framework for assessing regional fauna and flora.
Ecoregions become more widely viewed as a basis
for establishing regional reference conditions.

1991 | Guidance for the Implementation of Water The establishment of the TMDL (total maximum USEPA
Quality-Based Decisions: The TMDL Process daily loads) process for cumulative impacts 1991f

{nonpoint and point sources) supports the need for
more effective monitoring tools, including
biologicaf and habitat assessments.
.1991 | Design Report for EMAP, the Environmental USEPA’s Environmental Monitoring and Overton et
Monitoring and Assessment Program Assessment Program (EMAP) is designed as a al. 1991
rigorous naticnal program for assessing the
ecological status of the nation’s surface waters.

1992 | Procedures for Initiating Narrative Biological A discussion of the concept and rationale for Gibson
Criteria establishing narrative expressions of biocriteria is 1992

presented in this USEPA document.

1992 | Ambient Water-Quality Monitoring in the U.S. | Provide first-year sﬁmma:y of task force effortsto | ITFM
First Year Review, Evaluation, and develop and recommend framework and approach | 1992
Recommendations for improving water resource guality monitoring.

1993 { Fish Field and Laboratory Methods for A compilation of the current “state-of-the-art” field | Klemm et
Evaluating the Biological Integrity of Surface and laboratory methods used for surveying the fish |al. 1993
Waters assemblage and assessing fish health is presented in

this document.

1994 | Surface Waters and Region 3 Regional USEPA focuses its EMAP program on streams and | Klemm
Environmental Monitoring and Assessment wadeable rivers and initiates an approach in a pilot |and
Program: 1994 Pilot Field Operations and study in the Mid-Atlantic Appalachian mountains. | Lazorchak
Methods Manual for Streams 1994

1994 | Watershed Protection: TMDL Note #2, USEPA describes the value and application of USEPA
Bioassessment and TMDLs bioassessment to the TMDL process. 1994a

1994 | Report of the Interagency Biological Methods Summary and results of workshop designed to Gurtz and
Workshop coordinate monitoring methods among multiple Muir 1994

objectives and states. [Sponsored by the USGS]

1995 | Generic Quality Assurance Project Plan Guidance | USEPA develops guidance for quality assurance USEPA
for Programs Using Community Level Biological | and quality control for biological survey programs. | 1995a
Assessment in Wadeable Streams and Rivers

1695 | The Strategy for Improving Water Quality An Intergovernmental Task Force (ITFM) ITFM
Monitoring in the United States: Final Report of | comprised of severai federal and state agencies draft | 1995a
the Intergovernmental Task Force on Monitering | a monitoring sirategy intended to provide a
Water Quality cohesive approach for data gathering, integration,

and interpretation.

1995 | The Strategy for Improving Water Quality Various issue papers are compiled in these technical | I[TFM
Monitoring in the United States: Final Report of | appendices associated with ITFM’s final report. 1995b
the Intergovernmental Task Force on Monitoring
Water Quality, Technical Appendices

1995 | Environmental Monitoring and Assessment A revision and update of the 1994 Methods Manual | Klemm
Program Surface Waters: Field Operations and for EMAP. and
Methods for Measuring the Ecological Condition Lazorchak
of Wadeable Streams 1995
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Table 2-1. Chronology of USEPA bioassessment guidance (relevant te streams and rivers) (Continued).

Year Document Title Relationship to Bioassessinent Citation
1996 | Biological Assessment Methods, Biocriteria, and | USEPA compiles a comprehensive literature survey | Stribling
Biological Indicators: Bibliography of Selected | of pertinent research papers and studies for et al.
Technical, Policy, and Regulatory Literature biological assessment methods. This document is | 1996a
expanded and updated from USEPA 19915b.
1996 | Summary of State Biological Assessment The status of bicassessment and biocriteria Davis et
Programs for Wadeable Streams and Rivers programs in state water resource programs is al. 1996

summarized in this document, providing an update
of USEPA 1991a.

1996 | Biological Criteria: Technical Guidance for Technical guidance for development of biocriterta | Gibson et
Streams and Small Rivers for streams and wadeable rivers is provided as a al. 1996
follow-up to the Program Guidance (USEPA
1990b). This technical guidance serves as a
framework for developing guidance for other
surface water types.

1996 | The Volunteer Monitor’s Guide to Quality USEPA develops guidance for quality assurance for | USEPA
Assurance Project Plans citizen monitoring programs. 1996a

1996 | Nonpoint Source Monitoring and Evaluation USEPA describes how biological survey methods USEPA
Guide are used in nonpoint-source investigations, and 1996b

explains the value of biological and habitat
assessment to evaluating BMP implementation and
identifying impairment.

1996 | Biological Criteria: Technical Guidance for USEPA describes and define different statistical Reckhow
Survey Design and Statistical Evaluation of approaches for biological data analysis and and
Biosurvey Data development of biocriteria. Warren-

Hicks
1996

1997 | Estuarine/Near Coastal Marine Waters USEPA provides technical guidance on biological | USEPA
Bioassessment and Biocriteria Technical assessment methods and biocriteria development for | 1997a
Guidance estuarine and near coastal waters.

1997 | Volunteer Stream Monitoring: A Methods USEPA provides guidance for citizen monitoring USEPA
Manual groups to use biological and habitat assessment 1997b

methods for monitoring streams. These methods
are based in part on the RBPs.

1997 | Guidelines for Preparation of Comprehensive USEPA provides guidelines for states for preparing | USEPA

State Water Quality Assessments (305[b] reports) | 305(b) reports to Congress. 1997¢
1997 | Biological Monitoring and Assessment: Using An explanation of the value, use, and scientific Karr and
Multimetric Indexes Effectively principles associated with using a multimetric Chu 1999
approach to bioassessment is provided by Drs. Karr
and Chu.
1998 | Lake and Reservoir Bioassessment and USEPA provides technical guidance on biological | USEPA
Biocriteria Technical Guidance Document assessment methods and biocriteria development for | 1998

lakes and reservoirs.

1998 |Environmental Monitoring and Assessment A revision and update of the 1995 Methods Manual | Lazorchak
Program Surface Waters: Field Operations and for EMAP. et al. 1998
Methods for Measuring the Ecological Condition
of Wadeable Streams
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2.3  PROGRAMMATIC APPLICATIONS OF BIOLOGICAL DATA

States (and tribes to a certain extent) are responsible for identifying water quality problems,
especially those waters needing Total Maximum Daily Loads (TMDLs), and evaluating the
effectiveness of point and nonpoint source water quality controls. The biological monitoring
protocols presented in this guidance document will strengthen a state's monitoring program if other
bicassessment and monitoring techniques are not already in place. An effective and thorough
biological monitoring program can help to improve reporting (e.g., 305(b) reporting), increase the
effectiveness of pollution prevention efforts, and document the progress of mitigation efforts. This
section provides suggestions for the application of biological monitoring to wadeable streams and
rivers through existing state programs.

2.3.1 CWA Section 305(b)—Water Quality Assessment

Section 305(b) establishes a process for reporting information about the quality of the Nation's water
resources (USEPA 1997¢c, USEPA 1994b). States, the District of Columbia, territories, some tribes,
and certain River Basin Commissions have developed programs to monitor surface and ground
waters and to report the current status of water quality biennially to USEPA. This information is
compiled into a biennial National Water Quality Inventory report to Congress.

Use of biological assessment in section 305(b) reports helps to define an understandable endpoint of
relevance to society-—the biological integrity of waterbodies. Many of the better-known and widely
reported pollution cleanup success stories have involved the recovery or reappearance of valued
sport fish and other pollution-intolerant species to systems from which they had disappeared
(USEPA 1980). Improved coverage of biological integrity issues, based on monitoring protocols
with clear bioassessment endpoints, will make the section 305(b) reports more accessible and
meaningful to many segments of the public.

Biological monitoring provides data that augment several of the section 305(b) reporting
requirements. In particular, the following assessment activities and reporting requirements are
enhanced through the use of biological monitoring information:

[ ] Determine the status of the water resource {Are the designated/beneficial and aquatlc
life uses being met?).

o Evaluate the causes of degraded water resources and the relative contributions of
pollution sources.

. Report on the activities underway to assess and restore water resource integrity.
[ ] Determine the effectiveness of control and mitigation programs.
L Measure the success of watershed management plans.

2.3.2 CWA Section 319—Nonpoint Source Assessment

The 1987 Water Quality Act Amendments to the Clean Water Act (CWA) added section 319, which
established a national program to assess and control nonpoint source (NPS) pollution. Under this
program, states are asked to assess their NPS pollution problems and submit these assessments to
USEPA. The assessments include a list of "navigable waters within the state which, without
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additional action to control nonpoint source of pollution, cannot reasonably be expected to attain or
maintain applicable water quality standards or the goals and requirements of this Act.” Other
activities under the section 319 process require the identification of categories and subcategories of
NPS pollution that contribute to the impairment of waters, descriptions of the procedures for
identifying and implementing BMPs, control measures for reducing NPS pollution, and descriptions
of state and local programs used to abate NPS pollution. Based on the assessments, states have
prepared nonpoint source management programs.

Assessment of biological conditton is the most effective means of evaluating cumulative impacts
from nonpoint sources, which may involve habitat degradation, chemical contamination, or water
withdrawal (Karr 1991). Biological assessment techniques can improve evaluations of nonpoint
source pollution controls (or the combined effectiveness of current point and nonpoint source
controls) by comparing biological indicators before and after implementation of controls. Likewise,
biological attributes can be used to measure site-specific ecosystem response to remediation or
mitigation activities aimed at reducing nonpoint source pollution impacts or response to pollution
prevention activities.

2.3.3 Watershed Protection Approach

Since 1991, USEPA has been promoting the Watershed Protection Approach (WPA) as a framework
for meeting the Nation's remaining water resource challenges (USEPA 1994¢). USEPA's Office of
‘Water has taken steps to reorient and coordinate point source, nonpoint source, surface waters,
wetlands, coastal, ground water, and drinking water programs in support of the watershed approach.
USEPA has also promoted multi-organizational, multi-objective watershed management projects
across the Nation.

The watershed approach is an integrated, inclusive strategy for more effectively protecting and
managing surface water and ground water resources and achieving broader environmental protection
objectives using the naturally defined hydrologic unit (the watershed} as the integrating management
unit. Thus, for a given watershed, the approach encompasses not only the water resource, such as a
stream, river, lake, estuary, or aquifer, but all the land from which water drains to the resource. The
watershed approach places emphasis on all aspects of water resource quality—physical (e.g.,
temperature, flow, mixing, habitat); chemical (e.g., conventional and toxic pollutants such as
nutrients and pesticides); and biological (e.g., health and integrity of biotic communities,
brodiversity).

As states develop their Watershed Protection Approach (WPA), biological assessment and
monitoring offer a means of conducting comprehensive evaluations of ecological status and
improvements from restoration/rehabilitation activities. Biological assessment integrates the
condition of the watershed from tributaries to mainstem through the exposure/response of indigenous
aquatic communities.

2.3.4 CWA Section 303(d)—The TMDL Process

The technical backbone of the WPA is the TMDL process. A total maximum daily load (TMDL) is a
tool used to achieve applicable water quality standards. The TMDL process quantifies the loading
capacity of a waterbody for a given stressor and ultimately provides a quantitative scheme for
allocating loadings (or external inputs) among pollutant sources (USEPA 1994a). In doing so, the
TMDL quantifies the relationships among sources, stressors, recommended controls, and water
quality conditions. For example, a TMDL might mathematically show how a specified percent
reduction of a pollutant is necessary to reach the poilutant concentration reflected in a water quality
standard.

2-6 Chapter 2: Application of Rapid Bioassessment Protocols (RBPs)




Section 303(d) of the CWA requires each state to establish, in accordance with its priority rankings,
the total maximum daily load for each waterbody or reach identified by the state as failing to meet,
or not expected to meet, water quality standards after imposition of technology-based controls. In
addition, TMDLs are vital elements of 2 growing number of state programs. For example, as more
permits incorporate water quality-based effluent himits, TMDLs are becoming an increasingly
important component of the point-source control program.

TMDLs are suitable for nonchemical as well as chemical stressors (USEPA 1994a). These include
all stressors that contribute to the failure to meet water quality standards, as well as any stressor that
presently threatens but does not yet impair water quality. TMDLs are applicable to waterbodies
impacted by both point and nonpoint sources. Some stressors, such as sediment deposition or
physical alteration of instream habitat, might not clearly fit traditional concepts associated with
chemical siressors and loadings. For these nonchemical stressors, it might sometimes be difficult to
develop TMDLs because of limitations in the data or in the technical methods for analysis and
modeling. In the case of nonpeint source TMDLs, another difficulty arises in that the CWA does not
provide well-defined support for regulatory control actions as it does for point source controls, and
controls based on another statutory authority might be necessary.

Biological assessments and criteria address the cumulative impacts of all stressors, especially habitat
degradation, and chemical contamination, which result in a loss of biological diversity. Biological
information can help provide an ecologically based assessment of the status of a waterbody and as
such can be used to decide which waterbodies need TMDLs (USEPA 1997¢) and aid in the ranking
process by targeting waters for TMDL development with a more accurate link between
bicassessment and ecological integrity.

Finally, the TMDL process is a geographically-based approach to preparing load and wasteload
allocations for sources of stress that might impact waterbody integrity. The geographic nature of this
process will be complemented and enhanced if ecological regionalization is applied as part of the
bioassessment activities. Specifically, similarities amon