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L. INTRODUCTION

This executive summary presents the results of a study on the feasibility of six
measures identified as potential environmental indicators of the quality of the nation’s
surface waters. The complete feasibility report is available from the Environmental Results
Branch, EPA Headquarters (phone FTS/(202) 382-4900). It provides more background
information about the project, discusses each indicator in more detail, and contains additional
graphical presentations of the indicators.

The feasibility analysis is the second portion of a three-phase project jointly managed
by the Office of Water Regulations and Standards (OWRS) and the Office of Policy,
Planning and Evaluation (OPPE) at EPA. The first phase consisted of identifying and
describing a series of potential indicators for freshwater, estuarine and coastal environmental
quality, and holding a workshop of federal and State personnel to review, revise and narrow
down the candidate indicator list. Three reports were completed in Phase One: Resource
Document for the Workshop on Environmental Indicators for the Surface Water Program
(March 28-29, 1989), Workshop on Environmental Indicators for the Surface Water Program

(March 28-29, 1989), and Results: Workshop on Environmental Indicators for the Surface
Water Program (July 1989). In the second phase, contractors and EPA personnel assessed

the feasibility of reporting on the set of indicators selected at the workshop. These were
selected as most meaningful and practical for one or more of the following purposes: status
and trend reporting; overall water program evaluation, and evaluation of the effectiveness
of individual program components (e.g., point source regulation, or toxic chemical controls).
The present report addresses questions relating to data availability, the degree to which the
proposed measures meet the criteria of a "good" indicator, and which of the possible "uses",
described further below, is met by the measure. In the third phase of the project, EPA and
State personnel will develop options and recommendations for specific applications of the
indicators by States, Regions, or EPA Headquarters.

The use of environmental indicators is becoming an increasingly important evaluation
tool for federal and State environmental programs (Figure I-1). Carefully chosen indicators
of surface water quality can help answer two fundamental questions:

. What is the quality of surface waters, and

. How are we doing in our efforts to improve it?

Environmental managers at EPA and elsewhere can use indicators for several specific
purposes related to these general questions, including:

. Identifying trends over time and space;

. Evaluating program effectiveness;

. Targeting resources to areas with greatest environmental impact;

. Targeting resources to areas of potential or developing problems; and

. Communicating results to the public and legislators.
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The six environmental indicators analyzed in this report are:

. designated use support and attainment of "fishable/swimmable" goals
. shellfish harvest area classifications

. trophic status of lakes

. toxics in fish and shellfish

. biological community measures and

. pollutant loading from point sources.

The following six chapters are devoted to each of these indicators. Strengths,
weaknesses and possible improvements for each indicator are contained at the beginning of
each chapter and summarized at the end of the report. [Evaluation criteria used in the
feasibility analysis included data availability, data consistency/comparability, spatial and
temporal representativeness of data, utility in trend assessment, relationship to ultimate
impact, scientific defensibility, sensitivity to change, relationship to risk, cost of data
collection and analysis, relationship to existing programs and presentation value. Selected
graphical examples from the full report are included in each chapter to demonstrate the
presentation value of each indicator. Conclusions and recommendations from the study are
listed at the end of the report.






Il. DESIGNATED USE SUPPORT AND
ATTAINMENT OF "FISHABLE/SWIMMABLE" GOALS

SUMMARY

This indicator uses information provided by the States to EPA on the status of
their waterbodies. The information, inciuded in reports required under section 305(b)
of the Clean Water Act (CWA), describes to what degree individual waterbodies are
meeting their designated uses. State and local governments assign designated uses to
waterbodies and determine the criteria by which they will be evaluated as part of their
water quality standards.

States also report to EPA on the extent to which their waters meet the "fishable
and swimmable" goals of the CWA. This differs from designated use support in the types
of information each State considers adequate to allow a determination (e.g. monitored
versus professional judgement).

The State data are currently used in the development of a national assessment of
water quality. This is the States' and EPA's primary vehicle for informing Congress of
the state of the nation's waters. At the March 1989 workshop on daveloping surface
water indicators, the workgroup on status and trends recommended that "designated use
support" be used as a "high visibility" indicator to generate attention and solicit
questions about the underlying results.

Strengths National data collection and reporting
system is already in place and used by
all States (Recently Computerized).
"Fishable/Swimmable® reporting provides
information on goals of primary interest to
the public and is easily understood by
general public.

Weaknesses Since State reporting is inconsistent and not
standardized, measures cannot be used o evaluate
trends. Within a State, inconsistencies exist from
one reporting cycle to the next.

Possible improvements increase use of the Waterbody System
to allow EPA to aggregate results; Increase
use of reach numbers or other geographic
identifiers to facilitate trend assessments;
Increase systematic ambient monitoring by States
(e.g. returning to certain subsets of waters
regularly o establish trends).



II. DESIGNATED USE

EVALUATION CRITERIA

Good-States currently collect information on a
biennial basis and report it to EPA through the
305(b)reports.

Poor-No consistent basis for monitoring sampling
design from State to State and water quality
standards vary.

Falr/Poor-Although the same waters are not
assessed from one cycle to the next, the identified
bodies are representative of those types of waters
within a State.

Fair/Poor-It is primarily based on physical-
chemical data which are transient.

Poor-Since the same waters are not assessed from
one cycle to the next, it is impossible to determine
trends. Waterbodies can be reported as evaluated,
meaning the data from the last cycle is sometimes
just repeated in the next report.

Good-For Fishable/Swimmable since the degree to
which these goals are met is the ultimate impact.
Fair-For designated use since the exact impact of
the chemical/physical data are not known; Better if

biological community data are included in the use
attainment determination.

Fair/Poor-Methodologies vary from State to
State, therefore, the degree to which designated use
and fishable/swimmable determinations are
defensible as true measures of water quality is also
variable.

Poor-Categories are too broad to detect
incremental changes.

Falr/Poor-The relationship is tenuous for both
ecological and human health risks. The link from
chemical/physical to actual environmental damage
is ill-defined. Changes in fishable/swimmable do
reiate to potential human health risk, but the
connection with designated use is less strong.

Low-States already engaged in data collection,
Improved collecting/reporting would require
incremental cost increases.



II. DESIGNATED USE

EVALUATION CRITERIA
Relationship to existing programs Good-Required as part of 305(b) CWA

requirements.

Presentation value Good-Fairly easily understood by the general
public; Can be presented using maps and graphs.

U.S. EPA Headquarters Library
Mall code 3201
1200 Pennsylvania Avenue NW
Washington DC 20460



Figure IlI-1
Nationwide Summary of CWA Fishable Goal 1988
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Figure 11-2
Nationwide Summary of CWA Swimmable Goal 1988
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Figure 11-3
Nationwide Designated Use Support 1988
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States not Reporting

Figure II-5

Percentage of Assessed River Miles Per State Meeting CWA
Fishable Goal in 1988

Source: 1988 305(b) Reports
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Figure 11-6

Percentage of Assessed River Miles Per State Meeting CWA
Swimmable Goal in 1988

Source: 1988 305(b) Reports
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Figure 1I-7
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l. SHELLFISH HARVEST AREA CLASSIFICATIONS
SUMMARY

The indicator identifies potential contamination of coastal waters by investigating
the degree to which State governments close off or limit access to shellfish harvesting
areas. The State agencies classify different areas based on water quality monitoring (not
shellfish tissue monitoring). The resulting information constitutes one of the nations
largest consistently collected water quality data bases. States report this information to
NOAA as part of the National Shelifish Sanitation Program (NSSP), which provides
well-defined guidelines to the States. States do, however, vary in their interpretation of
the guidelines. This measure is one of five indicators chosen by NOAA in its state of the
marine environment report.

Shellfish harvest areas are the most commonly monitored feature of coastal
waters and data are readily available. On both a nationwide and regional level, data
provide a good indication of the general status of marine waters and, with continued
improvements, can be used to assess trends.

Strengths Data coliection has been consistent for over 20
years on a nationwide basis using National Shellfish
Sanitation Program (NSSP) guidelines. National
standards developed by FDA are used by all States.
Indicator is easily understood by public and policy
makers.

Weaknesses Variations in State to State decision-making on
classifications limit nation-wide comparisons
somewhat; Reclassifications are not always due to
water quality changes, but in past have reflected
changes in areas monitored; Only fecal coliform
levels are monitored (which are not bacteria of
concern, but are indicators of pathogens); The
indicator is not well reported for open coastal (as
opposed to estuarine) waters.

Possible Improvements Greater consistencies in classifications would allow
for nationwide comparisons; Correlating with
other data, such as sediment and shellfish tissue
contamination would provide a more complete
indicator of surface water quality.

15



[lI. SHELLFISH

EVALUATION CRITERIA

Good-NOAA publishes the National Shelifish
Register covering all continental coastal States
approximately every five years. Some States
include shellfish information in their 305(b)
Reports.

Fair-Even with inconsistencies in classifications
the data are consistently presented. NOAA
personnel visit States and take into account State-
to-State differences to standardize the data for the
national report. Physical and administrative
differences limit comparability of different regions
(East Coast-West Coast).

Good-The majority of estuarine areas are
classified as shellfish growing waters
(approximately 95% of East Coast estuarine
areas), and are consequently covered by the
indicator. (Open coastal waters are not very well
represented.)

Good-Most stations sample at a minimum of 5
times annually (conditional classifications more
often), therefore, seasonal variation is taken into
account. Reasonably consistent data sets exist for
most areas since the 1970's.

Fair-Data are available to assess trends, however,
not all changes in classification are the result of
water quality changes. NOAA does distinguish
changes which are the result of water quality from
those due 1o changes in areas monitored for
Northeast, Mid-Atlantic, and West Coast. These
data will allow for trend assessments.

Fair-Relationship between shellfish harvest area
classification and ultimate impact is limited
because only fecal coliform levels are monitored.
Coliform levels do not relate directly to human
health impacts, rather they are an indicator of the
possible presence of pathogens.

Important-To have a more useful indicator,

the ancillary data on pollutant sources should be
used. (NOAA began collecting these data in the mid-
1980's.)

16



IlI. SHELLFISH

EVALUATION CRITERIA

Fair-Not all classifications are the results of
monitoring; Coliform levels are only an

indicator of pathogens; Quality of sampling varies
among states.

Good-Can get inmediate reading of change in
coliform levels.

Falr-Difficult to relate coliform levels directly to
health risk, but Indirect qualitative relationship
definitely exists; Monitoring primarily coliform
levels excludes factors other than sewage pollutants
related to risk; Not relevant to ecological risk.

Moderate-State monitoring programs vary in size
and cost though reporting to NOAA is well
established and consistent; Due to high cost, States
only monitor fecal coliform levels, monitoring
actual pathogens would be prohibitively expensive.

Relationship 1o existing programs Good-NOAA's National Shellfish Register presents

shellfish harvest area classifications and assesses
status, trends and pollution sources. States use
classifications to assess designated use support, and
to target sewage treatment plant and combined
sewer overflow upgrade activities.

Good-Shellfish harvest area classifications are

understandable to government decisionmakers and
the public. Status and trends can be easily
presented on graphs and charts.

17



Figure Ill-1
Shelifish Harvest Area Affected by Pollution Sources
Northeast Region (1988)
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estuary is usually greater than the amount of harvest-limited area.

Sourca: NOAA
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Figure Ill-2
Shelifish Harvest Area Affected by Pollution Sources
Mid-Atlantic Region (1988)
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Source: NOAA
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Figure Ill-6
1985 National Shellfish Harvest Area Classifications
(Subdivided by Regions)
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IV. TROPHIC STATUS OF LAKES

SUMMARY

Trophic status is the most commonly used measure of status and trends lake
water quality. Eutrophication is a process by which a waterbody becomes rich in
dissolved nutrients, filled with detritus, and seasonally deficient in dissolved oxygen to
the extent that aquatic life Is impaired. Eutrophication can resuit from the slow, natural
aging of a lake or can be accelerated by excessive enrichment of nutrients (primarily
phosphorus) from pollution sources such as fertilizer, sewage and detergents. States
report the trophic status of publicly owned lakes in their 305(b) reports and some
States report into the Waterbody System (WBS). States vary in their methods of
determining trophic status with the majority using Carlson's Trophic Status Index
(TSI). As a result of the different reporting methods, EPA must slightly modify the data
of some States to achieve a nationwide comparison of trophic status.

Eutrophication data provide a measure of the quality of lakes and support State
program managers in targeting specific monitoring or enforcement activities. The rapid
eutrophication of a lake signals a pollution problem and can serve as a warning system.

Although inconsistencies and data gaps in monitoring and reporting limit
nationwide evaluations, the indicator does present some useful qualitative information
regarding the nation's lake water quality.

Strengths Reporting the trophic status of publicly owned
lakes is required by Clean Water Act (CWA)
314(a); Provides a scientifically defensible
measure of the ecological health of lakes.

Weaknesses Regional geographic and hydrologic differences in
lakes may limit national comparisons. A eutrophic
condition does not necessarily mean that a lake does
not support its designated use(s). The number of
lakes evaluated by trophic status fluctuates, making
trend analysis difficult. Seasonal fluctuations in
trophic status are not always taken into account.

Possible Improvements Establish a baseline number of lakes to determine

trends; Record seasonal fluctuations; Report both
number of lakes and lake acres.

21



IV. TROPHIC STATUS

EVALUATION CRITERIA

Good/Fair-Reported in 305(b) reports, Clean
Lakes List and in the Waterbody System (WBS).
Currently six States put trophic data in the WBS,
although the number is expected to increase in the
future. EPA can compare results from States using
different methods.

Good/Falr-The majority of States use Carlson's
TSI. Others use methods suited to individual needs.
Some States only report trophic status by number
of lakes and not acreage.

Fair-States only assess a portion of their total
lakes.

Falr-There is no consistent accounting for
temporal fluctuations.

Falr-The number and frequency of lakes monitored
and assessed is not consistent enough to assess
trends. If a baseline number of lakes assessed were
established then utility in trend assessment would
be good.

Good-Carlson's TSI is a scientifically defensible
measure. Other methods such as professional
judgements may be not entirely consistent, but are
often technically sound in their own right. They
are not necessarily less valid for purposes of the
indicator program.

Good-TSI in particular has a range of 1 to 100 and
can show incremental changes.

Good-For ecological risk rapid eutrophication is

strongly related. This indicator is not directly
relevant to human health risks.

Low-Monitoring and analysis systems are already
in place and budgeted at the State level, and the
measurements are relatively inexpensive compared
to other water quality measures (e.g. toxics).

Good-Trophic status is reported in 305(b)
reports, Clean Lakes classification report, and used
in State management programs.

Good/Fair-Eutrophication is not as easily
understood by the public as other indicators but can
be explained. Presentations can consist of national
maps, accepting comparability of varying State
resuits.

22
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Figure 1V-3

Percentage of Assessed Lakes Per State Classified as Eutrophic (1988)

0-24%

States not Reporting

<Hypereutrophic Lakes are included in eutrophic %.

<Only the total number of lakes with trophic classsifications were considered. Source: 1988 305(b) Reports
(i.e.-Lakes with unknown trophic status were not taken into account for the total number of assessed lakes.)

Do not determine trophic status in manner consistent with other slates;
See Table V-2.
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Figure IV-4
Percentage of Assessed Lake Acreage Per State Classified as Eutrophic (1988)

0-24%

«Hypereutrophic acreage is induded in eutrophic %.
. <Oniy the total acreage with trophic classsifications were considered. Source: 1988 305(b) Reports
(l.e.-Lakes with unknown trophic status were not taken into account for the total number of assessed acreage.)

B8 Do not determine trophic status in manner consistent with other states:
See Table V-2.

States not Reporting




V. TOXICS IN FISH AND SHELLFISH

SUMMARY

This proposed indicator measures the accumulation of pesticides and other toxic
chemicals in fish and macroinvertebrate tissue. Currently, several Federal Agencies
including the Fish and Wildlife Service (FWS), the National Oceanic and Atmospheric
Administration (NOAA) and the Environmental Protection Agency (EPA), as well as many
State Agencies collect these data. States commonly use the information to help develop
fish consumption advisories. FWS and NOAA studies are ongoing and can provide status
and trend information on a regional level. The State programs vary in the type of
animals tested, the amount and quality of the testing done, the chemicals that are
analyzed and the way the results are used. To use on a national level the State data will
require better data storage and accessibility. FWS and NOAA data are typically for
whole-fish or liver samples, and thus indicative of ecological risks but not human heaith
risks. EPA and State data are often for edible tissue fillets, and thus can be used to
estimate potential risks to human consumers.

The FWS and NOAA data can be used directly to support regional status and trend
identification for river and marine systems. EPA will have to decide how it wants to use
the State data in a regional or national assessment program. The Agency might be able to
develop trend data for selected States and sites if it were to ask States to provide data
from locations that are part of ambient monitoring systems.

Strengths The accumulation of toxicants in fish and shellfish
tissue can provide an indication of the general
quality of the water resource, at least with regard
to specific chemicals and the implications of their
presence. Some nationally consistent data sets
exist. Many States collect tissue contamination
data. There is a lot of interest among the general
public, especially with regard to any human health
risks associated with toxic contamination of fish
and shellfish.

Weaknesses The actual ecological implications of fish and
shellfish contamination are a subject of
controversy. There is a lot of variability among
States in the chemicals tested for and in the quality
of the analysis. State data are hard to retrieve
if they are put into STORET.

Possible Improvements increase in the use by States of BIOS as central
repository for storage and retrieval of data; Have
States include more information in their 305(b)
reports; Greater coordination among various
federal agencies (FWS, NOAA and EPA) in site
selection and identification of chemicals to be
tested; Possible extension of EPA Bioaccumulation
Study.

25



V. TOXICS

EVALUATION CRITERIA

Good-For FWS and NOAA data; Available in periodic
reports and from computerized databases; Also, data
should be readily available from EPA's
bioaccumulation study.

Fair-State data are maintained on State databases
which may or may not be automated. Some States
put data into STORET, but retrieval of information
from that system is difficuit.

Data consistency/comparability Good-For EPA Bioaccumulation Study and FWS and

NOAA studies, consistent analytical methods are
used throughout the country. Although different
fish species are, by necessity, used in different
regions, the differing samples can be used for
comparison purposes.

Fair/Poor-States have a lot of variability

in the type of chemicals tested for, species tested,
and the quality of the analysis.

Good-FWS sites were chosen to provide national
information on status and trends. Benthic
surveillance and mussel watch sites are located
near urbanized areas so as to be representative of
the general areas in which they are located.
Fair-Bioaccumulation study; Some sites were
randomly chosen, others were located in
undisturbed areas, areas of important fisheries and
at problem areas. Each type of site could be
representative of similar sites around the country.
Variable-State information is better in States
with ambient monitoring networks.

Good-The presence of contaminants in fish and
shellfish tissue is more femporally consistent than
measuring for the chemicals in the water column,
since they are less transient. In the National
Contaminant Biomonitoring program (NCBP),
sampling always occurs in the fall to increase
temporal comparability and similarly bivalves are
always tested in the fall in NOAA's status and trends
program.

Variable-The State testing results vary not only
between States but may also change within a State
from one year to the next, affecting temporal
comparability.

26



V. TOXICS

EVALUATION CRITERIA

Good/Fair-The FWS study is designed specifically
to measure trends for specific contaminants in fish
tissue. NOAA data will also support trends as
monitoring continues into the future. The state data
that is done at fixed monitoring stations would be
useful for trend monitoring. However, a lot of
monitoring is done for "special studies" and would
not support the development of trends.

Good-FWS and NOAA studies use well-defined and
accepted study protocols as does the EPA
Bioaccumulation study. State activities are much
more variable.

Falr-However, the utility of this measure to detect
changes in the toxic load would depend to a great
extent on the species involved and their tendency to
accumulate particular chemicals. The FWS study
demonstrated the decline in the use of certain
pesticides. The pasticides were still being found
long after their use was discontinued, which Is
important in demonstrating continued impact, but
shows that natural response lags will slow down
the ability to demonstrate environmental results.
Non-linear relationships of loads to ambient
concentrations in tissues mean that modest
incremental changes in pollutant inputs will not
always be distinguishable from tissue monitoring.

Fair-For bivalves and where fish fillets are
analyzed the measure provides information

relevant to human health risks. The measure is
directly related to ecological risk. However,
quantitative information on the actual
environmental impacts of the accumulated toxicants
is usually not available.

Moderate/High-Costs for tissue toxicity tests
and their evaluation can be high. Accordingly,
studies such as EPA's Bioaccumulation study may
not be repeated.

Relationship to existing programs Good-Several Federal Agencies are already

doing testing as are States in conjunction with FDA.
States can report findings in the 305(b) reports.

Good/Fair-The information is understood by

the public and can in certain instances be well
displayed on maps. However, given the wide range
of variables in different studies, it is difficult to
get a "nationwide" view from State studies.

27
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Figure V-1
National Contaminant Biomonitoring Program (NCBP)-PCB Residues
in Freshwater Fish (1980-81)
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Source: FWS
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Figure V-3
Total DDT in Livers of Estuarine Fish Composites Collected
at 42 Sites in 1984*
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*Computed from original data for the 1984 NOAA Status and Trends Program.

Source: NOAA: A Historical
Assessment Report 1988
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VI. MEASURES OF BIOLOGICAL COMMUNITY STRUCTURE

SUMMARY

Description of the Indical

The basic indicator is the health of the biological communities of water body segments, as
measured by monitoring and abundance of species expected to inhabit that type of water {(and in
some cases, of species considered to be sensitive to poliuted conditions). States use a variety of
biological community measures, with the Index of Biotic Integrity (based on counts of fish
species), other fish community indices, and several types of macrobenthic invertebrate indices
being the most common.

To use this indicator at the national level, we will attempt to combine data on the health
of biological communities in all monitored water bodies according to their qualitative rankings
according to the various indices used for bioassessments. That is, we will use only the
information on whether the biological community of a given segment was considered to be in
excellent, good, fair, or poor condition, considering all segments with the same qualitative
ranking as equivalent for the national evaluation. This approach was recommended by several
State and regional biologists in the workgroup on program effectiveness evaluation at the March
1989 Surface Water Indicators Workshop, and was then voted one of the most highly rated
potential national indicators by the workgroup as a whole.

Possible Applica

Because the specific types of biological monitoring (i.e., which types of animals or
plants are counted) vary from State to State, only very qualitative reporting will be justified at
the national level. Such qualitative information could be useful for Federal planning and
targeting. It will not support site-to-site comparisons. However, the Agency believes that if
spatial data availability issues can be worked out, this indicator may support comparisons of
broad-scale trends in biological conditions among geographic regions, States, watersheds, etc.

At the State level, where consistent methods of monitoring and analysis can be assured,
sophisticated analyses of biological community data are already being done. Such analyses can be
used to support impact assessments for specific pollution sources, or to assess the results of
pollution control upgrades at particular facilities.
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V1. BIOCOMMUNITY

This indicator is the most direct measure possible of
support of a Clean Water Act (CWA) goal, because
maintaining biological integrity is one of the legislative
mandates. The information is scientifically defensible, and
also makes sense to the public and decision makers.
Availability of data to assess the status of waters
nationwide is moderately good, with data available for some
waters in almost ail States, provided that a decision is
made to consider the various types of biological community
measures as comparable to one another in a broad,
qualitative sense.

The variety of approaches to assessing biologicai
community integrity means that no single approach will
likely ever be embraced by all States. This means that
only rough, qualitative comparisons of conditions from
place to place will ever be likely using this approach.
Also, biological monitoring is now often done in special
studies rather than as part of ambient network monitoring,
so that there are relatively few locations where temporal
trends can be assessed.

More consistent monitoring in space and time, i.e.,
establishing more monitoring network locations that will
be monitored repeatedly over time would allow trend
assessments for a larger portion of the nation's waters
than is currently possible.
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V1. BIOCOMMUNITY

EVALUATION CRITERIA

Fair - Most States use biological community monitoring
for at least a few critical water bodies, or for special one-
time studies. A number of States have incorporated such
monitoring into ambient monitoring networks, and
additional States may do so in the future. The proportion of
most States' assessed water bodies in which biological
community monitoring is done is currently quite low.
Howaever, the positive response of most States to recent
recommendations by State and federal agencies concerning
the benefits of biological monitoring indicates that
biomonitoring will probably be carried out for larger
portions of many States' surface waters in coming years.

Fair - A variety of biological community measures are
commonly used, which differ greatly in the type of
organisms whose abundance is assessed, and in the
complexity of procedures for combining data on various
species' abundance. Some measures are formulated into
sophisticated mathematical indices to take into account
habitat features and other environmental factors (e.g., IBl
based on ecoregions) while others are relatively simple
weighted sums of a few key species. The great differences
in the types of measures used means that data from State to
State, and sometimes within States, will not support
sophisticated ecological comparisons among sites or
regions. This indicator development project is
investigating whether biomonitoring experts concur with
the sense of the March 1989 Surface Water Indicator
Development Workshop that the biological community
indices commonly used for water quality assessments are
sufficiently comparable to be aggregated for qualitativa
national status and trend analyses.

Poor - The utility of biological community monitoring
derives from its direct nature. One is monitoring the
feature of the environment that water quality regulations
seek to protect, so that one cannot be fooled into falsely
believing the acological protection goal of the CWA has been
met, as can occur when physical and chemical measures
are used. Attempting to infer what biological conditions
are from non-biological measures would thus be contrary
to the basic reason that biological community measures are
desirable in the first place.

Fair - Biological community assessments are done in most
States, but often in only a small portion of the assessed
waters. The major challenge in using these assessments to
evaluate national status and trends will be working out
spatial data availability issues. It will be necessary to
identify segments where monitoring could be expected to be
representative of the segment as a whole, rather than of
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V1. BIOCOMMUNITY

EVALUATION CRITERIA

34

small, high impact areas subject to intensive study (such
as a point source discharge monitoring study).

While this issue of spatial representativeness is not a
trivial one, biological community measures in fact present
less of a problem than the chemical measures on which
State use-support assessments are traditionally based.
This is because biological communities tend to integrate
water quality conditions over space and time.

Good - Biological community health is more temporally
consistent in a given location than water quality itself is,
because water column conditions are transient while
organisms remain.

Fair - Biological community monitoring is sometimes
part of State monitoring networks designed for trend
assessment, in which case monitoring is repeated at fixed
locations over time. But other biomonitoring data are from
one-time studies that do not support temporal trend
assessments, and so would have to be excluded from a
national assessment intended to look systematically at
spatial and temporal trends.

Good - Damage to biological communities is one of the
ultimate impacts the CWA seeks to prevent. In relation to
the "fishable goal", if the particular measure used assesses
organisms other than fish (e.g., a benthic community
index), then the measure is still a very good indirect
indicator of impacts on fish, due to food web relationships.

Important - Data on habitat and water body type are
necessary to properly interpret biological community
data, because the types of organisms composing a healthy
community vary according to substrate, depth, flow,
climate, etc.

Good - Most biological community measures currently
used by States have been developed, reviewed, and refined
by academic and government scientists and are very sound
technically. The concept of considering different measures
or indices as qualitatively equivalent for national
assessment purposes is tentatively considered sound by a
selection of federal and State biologists, but requires
testing and further expert evaluation.

Good - Some particularly pollution-sensitive organisms
are typically included in each biological community index,
so that the biological community monitoring is an excellent
method to identify pollution impacts when they first
become ecologically significant.



VI. BIOCOMMUNITY

EVALUATION CRITERIA

Good - Degradation of biological community structure is a
direct measure of ecological impact.

Moderate - Biological monitoring can be more expensive
than basic chemical monitoring for conventional
poliutants, but It Is often less expensive than toxic
chemical monitoring as presently done, and is much less
expensive than full-blown monitoring for &ll toxics of
potential concern.

Relationship to existing programs Good - States and EPA already have made provision for

reporting and analyzing biological community data as part
of the process for assessing use support and preparing
305(b) reports. Guidance on how to incorporate biological
community parameters more explicitly into State
standards will be refined by EPA in the next few years.

Good - The concept of balanced biological communities is
well understood by decision makers and the public.
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Figure VI-2
Communities Sampled in River Biosurveys (1989)
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Figure VI-3
Illinois Streams Evaluated Using
Index of Biotic Integrity (IBI) (1989)

Note: This is a color map: If Report is photocopied,
use black and white map on next page for
distribution. Color maps are available from the
Environmental Results Branch, U.S. EPA (Phone
(FTS/202) 382-4900)
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Figure VI-4
Illinois Streams Evaluated Using
Index of Biotic Integrity (IBI) (1989)
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& \ Figure VI-5
\\T,L}v ~ lllinois Streams Evaluated Using
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Figure VI-6
Illinois Streams Evaluated Using
Macroinvertebrate Biotic Index (MBI) (1989)
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VIl. LOADING ESTIMATES FROM POINT SOURCES
SUMMARY

This indicator shows the location, magnitude, type and timing of pollutant discharges into
receiving surface waters. Although loading estimates do not directly reflect the quality of the
water resource, they are a useful measure of the pollutant stress placed on the system and
provide an indication of the effectiveness of regulatory programs in controlling pollutant
discharges.

Pollutant loading estimates can be used for evaluating progress made in some point
source control programs, and targeting future point source regulation and enforcement
activities. If time series of loads are available, trends in discharges can be depicted and
correlated with changes in treatment technologies, land use management practices, sefvice
areas and production levels. Pollutant loading estimates are often the primary measures for
evaluating enforcement programs.

Strengths Data collection and reporting system is in place in all
States. The data are spatially and temporally fairly
consistent, with good correlation between pollutant
loadings and water quality. Indicator is easily understood
by public and policy makers and is closely tied to a major
regulatory program.

Weaknesses Availabllity and quality of data Is limited, especially for
toxic compounds. Current data management system
(Permit Compliance System (PCS)) cannot be used
reliably to compute loads. Additional data collection
requirements are costly.

Possible Improvements Require permitted facilities to report seasonal and annual
loads; Modify PCS to allow computation of loads.
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VI. LOADINGS

EVALUATION CRITERIA

Fair - Discharge Monitoring Reports (DMR) data for
majors are reported to PCS for all States, with varying
levels of participation and quality control. Greatest
amount of monitored data is available for wastewater
volume, and conventional pollutants, with much less data
available for metals and toxic organics. Avalilability and
quality of data for minors is variable, but is generally
much poorer than for majors.

Good - Analysis methods are generally standardized for

permitted pollutants. Therefore, comparison of estimates
among States or regions is reasonable.

Fair - All load estimates are approximations. When
monitored data do not exist or are suspect, engineering
estimates can be substituted, with substantial reduction in
credibility.

Good - Because all major point sources are included in
PCS, data for majors is spatially representative. Data is
less reliable for minors.

Good - For major point sources, pollutant loadings are
monitored on a dally, weekly or monthly basls. Therefore,
monitoring data are reasonably representative of temporal
variation. Monitoring for minors can be less frequent and
therefore less representative.

Fair - It is impossible to assess trends on an individual
facility basis where time series data exist. However,
national trend assessment is difficult because PCS has not
been fully supported in the past. With proposed
improvements to the system, and better participation by
States, capability to assess trends will improve in the
future.

Fair - Loading estimates do not directly relate to ultimate
water quality impacts. However, correlations have been
observed between load reductions and improvements in
biological community structure and other measures of
water quality.

Important - For useful interpretation of loading trends,
it is critical to collect ancillary data characterizing levels
of industrial production, changes in treatment processes,
Increases in service areas, etc.

Good - Load reductions have been correlated to
improvements in water quality.
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VII. LOADINGS

EVALUATION CRITERIA

Good - Loads generally directly reflect changes in
industrial production levels, improvements or failures in
treatment, etc.

Poor - It is difficult to directly relate loads to risk.
Monitoring data to support loading estimates for toxic
compounds of greatest concern frequently are not available.

Moderate - Because self-monitoring and compliance
monitoring systems for the National Pollutant Discharge
Elimination System (NPDES) are already In place,
monitoring and analysis costs are already budgeted by
facilities and States. Increased toxics monitoring is
expensive. PCS would have to be modified to allow
computation of loadings.

Relationship to existing programs Good - DMR reporting is well established, supported and

continually being improved. There is a clear connection
between load estimates and effectiveness of point source
control programs.

Good - Concept of pollutant loadings is generally accepted
and understandable to government decisionmakers and
public. Status and trends can be graphically portrayed on
charts and maps.
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Source: Office of Water Enforcement Support Branch

Note: data for U.S. Territories not shown

Figure VII-1

Avallability of PCS Data for Making Point Source

Loading Estimates

Percent of DMR Forms from Major Facilities Entered into PCS

(4th Quarter of FY 1989)

DMR Forms Entered
90% to 100%
80% to 90%
[] 50% to 80%

10% to 50%

D Missing Data
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PCS Example -

Total Suspended Solids (TSS) Loadings
Across lllinois (1988)

Figure VII-3
Three-Dimensional Map Displaying
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VIII. SUMMARY CHARACTERISTICS OF PROPOSED INDICATORS

R . .“_ ;_o L S e “F . T ‘v.\ .x \hm\ o za’-g 1y
Jadicators 1 Y~ Stivaths T e Walonbenns- -5 1 Pieathie :
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and Attainment sCompuerized framework evaluate tronds sIncreass in use of reach number or other
of "Fishable/ +Low cost to maintain and improve sInconsistencios and lack of standardization |goo-referenced data element
Swimmable" +Of primary interest to majority of public sInconsistent within state from one reporting |*Increass in the use of WBS
Evaluation +Easily Understood cycle 1o the next
Shellfish sData collectad for over 20 years sVariations in stato-to-state interpretation of  |+Greater consistency in classifications
Harvest Area +Data collection has been fairly consistent  [classifications «Correlating with other manitoring dats
Classifications +Easily understood by general public «Reclassifications for reasons ot | (vach as NOAA's Mussel Watch data)
related to water quality changes
Trophic Status *Data collection system already in place «Regional differences Limit national eEstablish baseline in order to be able to
of Lakes *Report required by CWA 314(s) comparisions evaluats trends
»Scientifically defensible methods +The pumber of lakes evaluated fluctuates  [*Repart seasonal fluctuations
»Computerized framewark «Lakes are monitored too infrequently to «In 305(b), report both number of lakes and
darive trends laks acreage
Toxics in Fish oL-T collection systam in place «Only for rivers and streams «Plan 1o expand 10 escusrics
and Shellfish +Trends established sLimited number of chemicals testod «Looking to includs new tozicants
»Computurized daia collection «Actual ecological implications of fishand  |-May inchude USGS sites and perhaps
USFWS NCBP +Of major interest to FWS shellfish contamination are & subject of NOAA's Mussal Watch sites
controversy
+Consistent nanonwide samplmg +Different fish at different locations «Cocrdinate dats collection with other
«Good trend analysis «Not useful for human health sources
NOAA NS&T +Have ancallary information on considerations «Develop centralizad databaze
Benthic sediments at gites and fish +Not point source specific «Develop proocols on monitoring to
Surveillance nhor.nlil'- increase comparablity with other
«Spatial and Temporally representative sources data
+Consistent nationwide sampling +Not poist source specific *Sams a3 sbove
*Can comrelate mfo with sedument data
NOAA NS&T »Spatial and Temporally represeatative
Mussal Waich
»Located around known and suspecied *One tane oaly study sRepeat study (0 assess programs m
sources No trends place around sources and to further
EPA National +Can draw conclusions on impacts oNot spatially or temporally rep. examme bioaccumulation
Bioaccumulation +Can develop mformation on o[dentify sites to be re-tested as part
Swudy bioaccumulation of nationwide trend study
«Being done at state level «Varies from state (o siate in species, «Change in 305(b) to provide
+Used in some use asscsament location, chemicals, purpose and |emmerized results
Tissus Residus «Related to health advisories amount of testing «Uso Bios data system
Data Collected «No dats storage with easy retrisval «Develop agreements on mmnorlq
by Statas i
Fldodul «Fish integrate mpacts over wholo stresm  [*Relatively Limited amount of sIncrease guidance to stats in terms of
Community sBivalves arc excellent indicator of biomonitoring being carried on as bow to do commmnity analyses and
Measures cavironmental stress part of water quality analyses what to do with the information
sHeightened intereat in states and regions *Resource constraints sMake identification of community
«Commumity data is necessary +No centralized database xnalyses part of ths 305(b) reports
complement to physicalichemical testing
oDifferent states can use systems that &re
appropriate to thelr conditions
Pollutant Loading jjData collocton and reporting m place «Limitations on avarlability and quality of dataj‘Require permitted facilities to report
Estimates from +Spatially and temporally representative «Linle data available for toxic compounds  |seasonal and annual loads
Point Sources «Good comrelation between pollutans loadings |+Current dats management system (PCS) can |sModify PCS o allow computation of loads
levels and water quality not compute loads
sAdditional data collection would be costly
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IX. CONCLUSIONS AND RECOMMENDATIONS

The shellfish harvest area classification data available from the National Oceanic
and Atmospheric Administration (NOAA) could be incorporated into an EPA
indicator reporting process in the near term.

It would be most efficient and logical for the Office of Water (OW) to use the
State 305(b) reports as the primary vehicle through which it develops data on
indicators.

The consistent use of the Waterbody System and individual reach numbers by the
States should be encouraged.

In the long-term, there are some additional monitoring and coordination activities
that the Agency, other Federal Agencies, and the States should consider to
develop more meaningful indicators.

EPA should actively encourage State programs designed to implement measures of
biological community well-being.

If it is desired that indicator data be used for national trend assessment, the Office
of Water (OW) and State water quality Agencies might reconsider a monitoring
strategy in which each State returns to a subset of fixed monitoring stations on
regular intervals to permit trend reporting on a few indicators.
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