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This report describes water quality in the United States using a set of 18
environmental indicators that measure progress toward national water
goals and objectives.

The indicators were chosen through an intensive multi-year process involving
public and private partners including EPA’s Office of Water in collaboration with the
Center for Marine Conservation; the Centers for Disease Control and Prevention;
EPA’s Office of Policy, Planning, and Evaluation and Office of Research and Devel-
opment; the Intergovernmental Task Force on Monitoring Water Quality; Native
American Tribes; the National Oceanic and Atmospheric Administration; The Nature
Conservancy; the States; the U.S. Department of Agriculture; the U.S. Fish and
Wildlife Service; and the U.S. Geological Survey.
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National Environmental Goals for Water

CLEAN WATERS: Americasrivers, lakes, and coastal waterswill support healthy communities of fish, plants, and
other aquatic life, and will support uses such asfishing, swimming, and drinking water supply for people. Wetlandswill
be protected and rehabilitated to provide wildlife habitat, reduce floods, and improve water quality. Ground waterswill
be cleaner for drinking and other beneficial uses.

SAFE DRINKING WATER : Every American public water system will provide water that is consistently safeto drink.

Note: Goalstaken from Environmental Goalsfor America With Milestonesfor 2005: A Proposal from the Environmental
Protection Agency. Government Review Draft. EPA 230-D-96-002. Washington, DC: USEPA. In press.

Water Objectives to Meet These Goals

Objectives are measured by indicators presented in this report
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Water Management Programs and Human Activities Affect Our Waters

The objectives adopted by EPA’ s Office of Water and its partners are shown above. These objectivesarelike building blocksina
pyramid, where successin reaching the goals at the top is dependent on successful attainment of those lower in the pyramid. For
example, by reducing pollutant loadsto waters, the overall quality, or ambient condition, of thewater and sediment isimproved.
Consequently, thewaters can support the uses designated for them by statesand tribesin their water quality standards. Ultimately,
the health of both the general public and aquatic ecosystemsis protected.

Indicator Data Completeness

Indicators are used to show changesin environmental conditions and are only as good as the quality of the measurements that
support them. Theindicators presented in thisreport contain measurements of varying quality. These measurementsmight differ in
precision, accuracy, statistical representativeness, and completeness. Thiscomprehensive national report uses datafrom many
agencies. Whilethese data sources have undergone data quality assessment by their respective agencies, thisfirst national report
makes no attempt to describe data quality attributes other than completenessfor theindicators. Thisreportincludesdataof varying
quality for two reasons: (1) theindicator describes an important, if asyet imperfect, way to measure anational objective, and (2)
effortsare under way to improveindicator measurementsin futurereports. Further detailson the dataused to support each indicator
are presented inindividual fact sheetsavailablefrom EPA in hard copy or on the Internet at the address at the end of thisreport .
Eachindicator graphicin thisreport showsthelevel of datacompleteness using thefollowing symbols:

[ ) Dataconsistent/sufficient data collected
w Datasomewhat consistent/additional dataneeded
@) Dataneed to be much more consistent/much additional data needed




Water Quality Objectives and Indicators

Objective I: Conserve and Enhance Public Health

1 Population served by community drinking water systemsviolating health-based requirements¥s Population
served by drinking water systemswith one or more violations of health-based requirements.

2. Population served by unfiltered surfacewater systemsat risk frommicrobiological pollution¥s Population
served by, and number of, systemsthat have not met the requirementsto filter their water to remove microbio-
logical contaminants.

3. Population served by drinking water systems exceeding |lead action level s¥ Population served by, and number
of, systemswith lead levelsin drinking water exceeding the regul atory threshold.

4, Sourcewater protection¥s Number of community drinking water systemsusing ground water that have pro-
gramsto protect them from pollution.

5. Fish consumption advisories¥s Percentage of rivers and lakeswith fish that states have determined should not
be eaten, or should be eatenin only limited quantities.

6. Shellfish growing water classification¥s Percentage of estuarine and coastal shellfish growing waters approved
for harvest for human consumption.

Objective ll: Conserve and Enhance Aquatic Ecosystems

7. Biological integrity%2 Percentage of riversand estuarieswith healthy aguatic communities.
8. Speciesat risk¥ Percentage of aquatic and wetland species currently at risk of extinction.
9. Wetland acreage¥s Rate of wetland acreageloss.

Objective lll: Support Uses Designated by the States and Tribes in Their Water Quality Standards

10. Designated usesin stateand tribal water quality standards

a. Drinking water supply designated use% Percentage of assessed waterbodiesthat can support safe drinking
water supply use, asdesignated by the states and tribes.

b. Fishand shellfish consumption designated use¥ Percentage of assessed waterbodiesthat can support fish and
shellfish consumption, as designated by the states and tribes.

. Recreation designated use¥% Percentage of assessed waterbodiesthat can support safe recreation, as designated
by the statesand tribes.

d. Aquatic life designated use¥s Percentage of assessed waterbodies that can support healthy aquatic life, as
designated by the statesand tribes.

Objective IV: Conserve and Improve Ambient Conditions

11.  Groundwater pollutants¥s Population exposed to nitratein drinking water. In the future, theindicator will
report the presence of other chemical pollutantsin ground water.

12.  Surfacewater pollutants¥ Trends of selected pollutantsfound in surfacewater.

13.  Selected coastal surfacewater pollutantsin shellfish¥z The concentration levelsof selected pollutantsin oysters
and mussels.

14.  Estuarineeutrophication conditions¥z Trendsin estuarine eutrophication conditions.

15.  Contaminated sediments¥a Percentage of siteswith sediment contamination that might pose arisk to humans
and aquaticlife.

Objective V: Reduce or Prevent Pollutant Loadings and Other Stressors

16.  Selected point sourceloadingsto (a) surface water and (b) ground water %2 Trendsfor sel ected pollutants
discharged from point sourcesinto surface water, and underground injection control wellsthat are sources of
point sourceloadingsinto ground water.

17.  Nonpoint sourceloadingsto surface water % Amount of soil eroded from cropland that could runinto surface
waters. Future reportswill include additional nonpoint source surface water pollutants aswell as sources of
nonpoint source ground water pollution.

18. Marinedebris¥a Trendsand sourcesof debrismonitored in the marine environment.




Environmental Indicators of Water Quality in the United States

|. Introduction

ur waters are one of our most valuable re-

urces. They support human, plant, and ani-

mal life and the natural environment; promote

economic opportunity; and provide beauty and enjoy-
ment tousall.

The U.S. Environmental Protection Agency (EPA),

working with other federal, state, tribal, regional, lo-

cal, and nongovernmental groups, has proposed na-
tional goals for many aspects of environmental pro-

tection. These goals include Clean Waters and Safe
Drinking Water. To check our progresstoward the na-

tional goals, EPA developed aseriesof milestones for
each goal that set a 10-year target to bereached by the
year 2005. In addition, EPA’s Office of Water and its
partners have adopted five objectives for meeting the
Clean Waters and Safe Drinking Water national goals
and have developed aseriesof indicators to measure
progress toward those objectives. The relationship
among goal s, milestones, objectives, and indicatorsis
explainedin Figure 1.

Thisreport describesthe indicators EPA and its part-
ners have chosen to measure progress toward water
guality objectives. The EPA-proposed national goals
and milestonesare described in detail in aseparate re-
port. Thisreport isthefirst in a series that, taken to-
gether, will show trends over time. For some indica-
tors, the data presented here currently provideabaseline
for trends. For other indicators, improvementsin data
are needed to provide a baseline for trends in future
reports. By documenting water quality statusand trends,
EPA will be ableto determine whether national water
programsare meeting their objectivesand to adjust man-
agement strategies accordingly. Thisreport will also
provide the public with a better understanding of the
condition of our waters, whether they meet the useswe
wish to make of them, and what affectstheir quality.

Many people at all levels of government have been
working together to choose and describetheindicators.
Inadditionto EPA data, specific datafrom states, Na-
tive American tribes, the Centersfor Disease Control
and Prevention, the Center for Marine Conservation,
TheNature Conservancy (TNC), the National Oceanic
and Atmospheric Adminigtration (NOAA), theU.S. De-
partment of Agriculture (USDA), the U.S. Fish and
Wildlife Service (USFWS), and the U.S. Geological

Survey (USGS) areincluded. Many otherswere aso
integral to the development of theindicatorsthrough a
seriesof public meetingsand review comments.

Theindicatorsinthisfirst national report will improve
if astrong partnership is maintained among the agen-
ciesworking together to report water quality trendsover
time.

FIGURE 1: Relationship of Water Quality Goals,
Objectives, Milestones, and Indicators

National Goals : A set of 12 national environmen-
tal goals with supporting milestones is proposed by
EPA in the draft report Environmental Goals for
America With Milestones for 2005: A Proposal from
the United States Environmental Protection Agency.
Two of the goals from this report relate specifically
to water:

(1) Safe Drinking Water - Every American public
water system will provide water that is consistently
safe to drink.

(2) Clean Waters - America’s rivers, lakes, and
coastal waters will support healthy communities
of fish, plants, and other aquatic life, and will sup-
port uses such as fishing, swimming, and drink-
ing water supply for people. Wetlands will be pro-
tected and rehabilitated to provide wildlife habi-
tat, reduce floods, and improve water quality.
Ground waters will be cleaner for drinking and
other beneficial uses.

Milestones: EPA s proposing milestones as 10-year
targets in its national goals report. They express how
far the Nation will have progressed toward the na-
tional goals by the year 2005, starting from the
baseline year of 1995. Each Clean Waters and Safe
Drinking Water milestone uses a water quality indi-
cator to measure progress toward the 2005 target.
Most of the indicators have a related milestone in
the national goals report.

Water Objectives : The Office of Water and its part-
ners have adopted five water quality objectives that
further specify how to meet the national goals. The
objectives are to (1) conserve and enhance public
health; (2) conserve and enhance ecosystems; (3)
support uses designated by the states and tribes in
their water quality standards; (4) conserve and im-
prove ambient conditions; and (5) prevent or reduce
pollutant loadings and other stressors.

Indicators : Indicators measure progress toward
water quality goals, milestones, and objectives. In-
dicators provide information on environmental and
ecosystem quality or give reliable evidence of trends
in quality.
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Environmental Indicators

Understanding the condition of our nation’ swater re-
sources, identifying what causes problems, and deter-
mining how to solvethese problems are essential but
difficult undertakings. The natural water cycleisitself
intricate, and the addition of human activitiesincreases
this complexity. Consequently, answering the basic
guestion“How clean and safeisour water?’ isnot easy.

Oneway to present the condition of our water resources
and the impacts of related human activities is to de-
velop understandable measures, or indicators, that sin-
gly or in combination provide information on water
quality. Managers and scientists can then use thisin-
formation to develop effective solutions and make
sound decisionsto protect our water resources. In ad-
dition, all Americans can usethisinformation to better
understand the condition of our waters. It isimportant
to note that environmental indicators can be used to
measureavariety of phenomena. I ndicators can present
information on statusor trendsin the state of the envi-
ronment, can measure pressures or stressors that de-
gradeenvironmental quality, and can evaluate society's
responses aimed at improving environmental condi-
tions. Thefirst two typesof indicators (state of theen-
vironment and pressure) deal with information most
closely associated with environmental results. Thethird
type measures program and policy responsesto envi-
ronmental problemsand isprimarily administrative.

1. Water Resources

ater resources in the United States take
Wmany forms¥arunning freely asriversand

streams; washing against coastlinesandinto
estuaries; pooling as lakes, reservoirs, and wetlands;
and moving under the land as ground water. We use
these waters for many different purposes, including
drinking, swimming, fishing, agriculture, and indus-
try. Water resources are affected by many activities,
both natural, such as rain, and human, such as water
withdrawal and urbanization. Followingisabrief de-
scription of our water resources and eventsthat affect
them.

Rivers and Streams

Thereare 3.5 million milesof riversand streamsin the
country. About one-third of theseflow all thetime, and
two-thirdsflow only periodically and aredry during a
portion of theyear. Figure 2 shows selected major U.S.
river systems. Rivers and streams supply water for
drinking, agriculture, industrial processes, andirriga-
tion and support aquatic habitats, fishing, and recre-
ation. Riversand streamsareimpacted by pollution dis-
charged directly into thewater, aswell asby pollution
generated by activitiesoccurring on land, which rain-
water or snowmelt carriesinto these waterwaysin the
form of runoff.

Whileall threetypesof indicators
arevaluablefor measuring progress
toward goals, this report concen-
trates on the actual condition of our
water resources. Thus, theindica-
tors presented are predominately
state of the environment and pres-
sureindicators. Societal responses
to environmental problems are
summarized in this report and in-
cluded in the accompanying indi-
cator fact sheets.

YUKON RIVER

Thisreport describes our nation's
water resources, human activities
and natural eventsand their effect
onwater quality, and theindicators
that will be used to measure progress
toward goalsand objectives.

FIGURE 2: Selected Major Rivers of the United States
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Lakes and Reservoirs

There are 41 million acres of |akes and reservoirsin
the country. Lakesand reservoirs support the same uses
asriversand streamsand are affected by the sametypes
of pollution. Theseimpacts, however, can be more se-
vere becauselakes and reservoirsdo not have the natu-
ral flushing process characteristic of flowing streams
and rivers.

Estuaries

Estuaries are coastal waterswherethetides mix fresh
river water with ocean salt water. For example, the
Chesapeake Bay isalarge estuary that receivesfresh-
water flow from several riversin Virginiaand Mary-
|and and connectswith the Atlantic Ocean. Thereare
many other smaller estuariesall along the coastline of
the United States¥4intotal, over 34,000 square miles
of estuaries. Estuaries are noted
for their unique aquatic habitats,

FIGURE 3: Estuaries Designated by EPA and States
Under the National Estuary Program
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as well as for the fishing,
shellfishing, and other recre-
ational and economic opportuni-
tiesthey provide. Estuariesarein
increasing danger of pollution
considering that almost half the
U.S. population now lives in
coastal areas, many on estuaries.
Figure 3 showsthelocation of the
estuaries identified by EPA and
statesunder the National Estuary
Program (NEP). An NEP desig-
nation recognizesthenational sig-
nificance of these estuaries and
initiatesaconsensus- based, com-
prehensive management process
to protect these resources.
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Ground Water

FIGURE 4: Principal Ground Water Aquifers of the United States

Source: U.S. Geological Survey

Because ground water flows be-
neath the earth’ ssurface, itishard
tomap theaquifersinwhichit re-
sidesor to know the overall qual-
ity of ground water in the United
States. Figure 4 shows the esti-
mated location of the principal
ground water aquifers of the
United States. Ground water flows
are usually slower than surface
watersand arereplenished by in-
teraction with streams, rivers, and
wetlandsand by precipitation that
seepsthrough the soil. Ground wa-
ter also can replenish other water-
bodies by maintaining base flow
to streams, rivers, and wetlands.
Ground water provides almost
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one-fourth of al water used in the country, serving agri-
cultural, industrial, and drinking water needs. Wastedis-
posal, contaminated runoff, and polluted surface waters
can degrade ground water quality.

Wetlands

Wetlandsinclude swamps, marshes, tundra, bogs, and
other areas that are saturated with water for varying
periods of time. Under normal circumstances, these
areas support plants specifically adapted to saturated
conditions. Seeping water from wetlands can recharge
ground water supplies. Unaltered wetlandsin aflood-
plain can reduceflooding. The natural water filtration
and sediment control capabilitiesof wetlandshelp main-
tain surface and ground water quality. M ore than 200
million acres of wetlands existed inthe lower 48 states
during colonid times. Lessthan half remain today, how-
ever, largely dueto conversion to agricultural, urban,
or suburban land. Wetland water quality can be im-
pacted by many of the same sources that affect other
surface water resources.

[11. Human Activitiesand
Thear Effect on Water

Quality

Urbanization, dams, forestry practices, and agricultural

development all impact the quality of our waters. Rain-

fall and snowmelt runoff from urban areas %4 those ar-
eas dominated by paved roads, parking | ots, rooftops,

and other similar impervious surfaceswhere pollution
collects¥4 can alter stream characteristics and habitats,
increase pollutant loads and water temperature, and re-

ducethediversity of aquatic life. Asthe percentage of

imperviousnessin an areaincreases, the quality of ad-

jacent or receiving waterbodies decreases. Highly de-

veloped commercial and businessdistrictsare estimated
to be 85 percent impervious, while even our |east de-

veloped urban areas¥ suburban residential districts
with 1-acre lots¥ are considered to be about 20 per-
cent impervious. Distinct water quality problemsare
observed at relatively low levelsof imperviousness (10
to 20 percent).

Similarly, agriculture and forestry practicescan lead to
water quality problems. Clear-cutting forests and
removing streambank vegetation resultinincreased ero-
sionrates, aswell asmore severe and frequent flood-
ing, as the natural runoff storage capacity in vegeta-
tion, wetlands, and soil isreduced. Figure 6, from the
U.S. Department of Agriculture’ sNational Resources
Inventory, depicts the amount of surface area in the
United Statesthat is developed land (urban), agricul -
tural land, forest land, or amix of these uses, and fed-
eral land. Each land use type results in different im-

uman activities have a
profound effect on our FIGURE 5: U.S. Population and Economic Growth 1960 - 1990 I

water resources. The
population in the United States
has grown from approximately
30 million in 1860 to 260 mil-
lionin 1990. At the sametime, 300
theU.S. economy hasexpanded.
Figure’5 shows both population 250
and economic growth over the
last four decades. Although
economic growth can occur
hand-in-hand with environmen-
tal protection and restoration, it
can alter both our land and wa-
ter. As aresult, it isimportant
that wework to understand these
effectsin order to capitalize on
beneficial changesand prevent
or minimize harmful ones.
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pacts that must be addressed by appropriate federal,
state, tribal, local, and individual efforts to improve
and conservethe quality of our waters.

V. Water Quality
Objectivesand Indicators

arediscussed according to how they measuretheir

respectivewater quality objectives: public health,
ecosystem health, designated uses, ambient conditions,
and pollutant loadings. Although theindicatorsarepre-
sented on anational level, they also can be used at a
state or watershed level. Theseindicators could pro-
vide aconsistent core set of datato be used at al geo-
graphic levels. Managers at the state and watershed
levels, however, will probably want to add specificin-
dicatorsof their own.

I nthefollowing section, indicators of water quality

Objective I: Conserve and Enhance
Public Health

We use many of our watersto supply drinking water
and fish and shellfish for human consumption, aswell
asfor recreation. There aretimes, however, when poor
water quality limitsthese uses.

Reducing therisk of drinking contaminated water has
been apriority for public health agenciesand EPA for
many years. Public water systems manage surface and
ground water suppliesacrossthe country to makethem
safeto drink. Most Americans can safely drink their
tap water, although the number of water systems con-
tinuing to violate health standardsand posing arisk to
public health remainstoo high. Figure 7 showsthe num-
ber of community water systemsin each state that are
regulated by EPA and the statesunder the Safe Drink-
ing Water Act. Although most of these systems use
ground water astheir principal water supply source,
approximately 63 percent of the population servedis
provided water from systems using surface water.

Fish and shellfish have become morewidely used asa
source of low-fat, high-quality protein foods. Consump-
tion of contaminated fish and shellfish, however, can
posearisk to human health. Asfish prey on the species
bel ow them in thefood chain, concentrations of chemi-
cal contaminants can increase, reaching levels many
timesgreater than thosefound inthewater and increas-
ing therisk to humansand other animalshigher inthe
food chain. Also, microbial contamination of shellfish
remainsaproblem.

We sometimestakefor granted that our favorite beaches
and swimming holes are safefor swimming, water-ski-
ing, and boating. However, watersthat become polluted
can pose ahealth risk to people who chooseto play in
them. Attimes, statesor townsare
forced to closebeachesdueto high

FIGURE 6: Dominant Cover/Use Types, 1992 I
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levelsof bacterial contamination.
These closures are undertaken as
precautionary measuresto prevent
the outbreak or spread of disease
resulting from swimmingin pol-
|uted waters.

State health departmentstrack the
number of disease outbreaksfrom
swimmingin all kindsof waters.
EPA isencouraging statesto re-
Aatctrol and portinformation on beach closures
and disease outbreaksto obtain a
national perspectiveontheseis-

] Mincd coverruse of
two or mare Types

[] redercl Londwaters

Man-Sampled Area
sues
o = .
LT In the future, EPA would like to

add nationwideindicatorson the
quality of our recreational waters.
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Suchinformationisavailablefromindividual statesand INDICATOR 1: Population Served by
tribes, but not on a consistent nationwidelevel. Inthe Community Drinking Water Systems Violating
meantime, state and local health departments should be Health-Based Requirements
contacted for information on conditionsin particular 81% .

areas. Data

Completeness

INDICATOR 1: Population served by

community drinking water systems violating Percent of Population Served by Systemswith:

health-based requirements No reported violations 81%
Surface water treatment violations 9%
Total coliform violations o 8%

EPA and the States r%UI ate apprOXi matdy 2001000 pUb- é%ﬁgﬁirﬁogﬁﬂﬂ;ﬁﬂ?gs violations 10;2

lic drinking water systemsthat serve over 240 million
people. (Public water systems are defined as systems
that provide piped water for human consumption to at
least 15 service connections or serve an average of at 1%

least 25 peoplefor at |east 60 dayseach year. Approxi- 1% oo
0,

mately 60,000 of thesewater systemsareknown ascom- i 9%
munity drinking water systems—systemsthat provide orttoring. Thecompiance e o some of hese coud not be ssesed rom

H i ed d illi | ed b ity drinki
water to the same popul ation year-round. The remain- fepood data, 243 million people were served by community drinking water systems
ing 120,000 are non-community water systemsthat pro-
videdrinki ng water for non-residential use (e_g_’ work- Source: State data in EPA Safe Drinking Water Information System, 1994
pl aces, school S, restaurants)) . Proposed Milestone: By 2005, the population served by community water

systemsin violation of health requirements will be reduced from 19 to 5 percent.

The concentration of contaminantsin drinking water sys-

temsisstrictly controlled by health-based requirements Note: Related Milestone-The U.S. Department of Health and Human

; i i P i ; Services (HHS) in itsHealthy People 2000 report has established a
established tominimi zeor eliminaterisk to human health. similar target for the year 2000 that complements the EPA milestone
These health-based requirements address several areas related to Indicator 1. The HHS target is: [By 2000,] Increase to at
including surface water treatment, total coliform, lead least 85 percent the porportion of peoplewho receive asupply of drink-

ing water that meets the safe drinking water standards established by

and copper treatment, and chemical/radiological con- EPA.

tamination. When violations of these regquirements oc-
cur, water systems must remove
the contaminants and notify the FIGURE 7: Number of Community Drinking Water Systems by State
public or face severe penaltiesun-
der EPA and stateregulatory pro-
grams.

Thisindicator displaysthe popu-
lation served by community drink-
ing water systems in 1994 that
violated one or more health-based
requirements. M orethan 80 per-
cent of the populationisserved by
community drinking water sys-
temsthat reported no violations
of these requirementsduring the >
past year. Indicators 2 and 3 show
moredetailed information on two

of thehealth-based requirements |:| 601 - 1200 Community Water Systems
filtration treatment and lead in Source: Safe Drinking Water [ 1201 - 1800 Community Water Systems

o Information System, 1995 Il > 1800 Community Water Systems
drinking water. ’ ’

55,633 Total Community Water Systems
|:| 0 - 600 Community Water Systems
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INDICATOR 2: Population Served by INDICATOR 2: Population served by
Unfiltered Surface Water Systems at Risk unfiltered surface water systems at risk from
from Microbiological Pollution microbiological pollution
15 - Data Drinking water systems supplied by surface waters can
Completeness sometimes withdraw water that contains harmful lev-

elsof disease-causing microbiological contaminants,
such as Giardialamblia, Legionella, and viruses. Un-
der the Surface Water Treatment Rule (SWTR), EPA
and the statesrequire all inadequately protected drink-
ing water systemsusing surface water sourcesto disin-
fect and install filtration treatment to remove these mi-
crobiological contaminants from the drinking water.
Compliance with therulewill dramatically reducethe
probability of human exposureto harmful levelsof mi-
crobiological contaminantsfrom surface water sources.

Population (millions)
i
o

(4

1993 100 1995 Thisindicator displaysthe population provided water
1,000 750 400 by unfiltered community water systems that did not
Systems - Systems - Systems comply withthe SWTR in 1993. In 1993, over 12 mil-

lion peoplewere provided drinking water from more

Source: State data in EPA Safe Drinking Water Information System, 1994 than 1,000 unfi Itered Community water systems not in

Proposed Milestone: By 2005, every person served by a public water system compliance with the SWTR. Through aggressive ac-
that draws from an unprotected river, lake, or reservoir will receive drinking . .
water that is adequately filtered. tion by EPA, the states, and the water systems, therisk

of human exposureto microbiological contaminantsis
being reduced. By theend of fiscal year 1995, the num-
ber of water systems not complying with the SWTR

INDICATOR 3: Population Served by was reduced from 1,000 to 400, with most of the

Community Drinking Water Systems progress being made in small and medium water sys-

Exceeding Lead Action Levels tems. However, the population at risk has not dropped

- as dramatically¥from 12 million to 9.9 million%.

60 - Data primarily because of thetime needed for completingin-
Completeness

frastructureimprovements.

50 1
4,167

i Systems INDICATOR 3: Population served by

é 40 - community drinking water systems

E exceeding lead action levels

3]

>

g 307 2162 EPA estimates that 20 percent of human exposure to
S Systems lead isattributableto lead in drinking water. Lead en-
‘;;; 20 - ters drinking water through pipes in the distribution
o

system, servicelines, and household plumbing, includ-

10- ing faucets and other fixtures. Lead in drinking water

390 723 iscontrollable through actionstaken by water systems
Systems  Systems and their customers.
0- : B s I
1530 3180 81130 >130 EPA, under its L ead and Copper Rule (LCR), requires

Lead Action Level Exceedance (ppb) that water systems follow a series of steps to reduce

thelikelihood of |ead entering the drinking water from
Source: State data in EPA Safe Drinking Water Information System, 1995 distri bution system materids_ Water systems arere-
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quired to monitor for lead in their distribution systems,
and to take action when lead in more than 10 percent of
the samplestaken at thetap exceedstheregulatory ac-
tion level of 15 parts per billion (ppb). Depending on
the size and type of the system, remedial actionsrange
from establishing apublic education program to imple-
menting corrosion control treatment or replacing lead
pipes. EPA requireslarge systemsto install lead con-
trolsregardless of sampling results.

Thisindicator measuresthe population provided water
by community water systemsthat have exceeded |ead
action levelsand arerequired to take corrective action.
It isnot a precise predictor of the risk of exposure to
the general population provided water by thetargeted
water systems. The monitoring resultsreflect the situa-
tioninonly theworst portions of the distribution sys-
tem and represent only therelative probability of risk
for consumers who rely on those targeted water sys-
tems.

Based on the results of 1ead monitoring through fiscal
year 1995, 69.1 million peoplewere provided drinking
water by water systemsthat exceeded the action level
of 15 ppb at least once. Of that number, 42.8 million
peoplewere provided water by systemswhere sampling
results showed |ead |evel s between 15 and 30 ppb, and
26.3 million peoplereceived water from systemswhere
sampling results showed lead level sover 30 ppb, which
EPA viewsasasignificant exceedance. About 2.1 mil-
lion peoplereceived water from water systemswhere
sampling results showed lead levels greater than 130
ppb. Higher exceedancesincrease the probability that
people consuming water are at risk.

INDICATOR 4: Source water protection

To protect our sources of drinking water even before
water iswithdrawn by adrinking water supplier, EPA,
states, and tribes haveinstituted the Source Water Pro-
tection Program. EPA also continuesto promote ground
water protection effortsthrough legislation, grants, and
partnershipsfor state programs. Currently, EPA’sfo-
cusin the Source Water Protection Program ison pro-
tecting ground water used for drinking water. There-
sulting Wellhead Protection Program coversfour prin-
cipal activities: (1) delineating awellhead protection
area (the protected areaaround adrinking water sup-
ply well), (2) identifying potential sources of contami-
nation, (3) developing acontingency planin caseof a

threat to the drinking water source, and (4) developing
asource management plan to control potential sources
of contamination. In the future, the Source Water Pro-
tection Program will be extended to surface waters.

Thisindicator showsthat approximately 18,700 of al-
most 60,000 surface and ground water community drink-
ing water systems (31 percent) haveinitiated the Source
Water Protection Program and 3,800 systems (6 per-
cent) are covered by all four parts of the ground water
protection program. EPA has established amilestone
for 60 percent of the population, which correspondsto
50 percent (30,000) of all community drinking water
systems, to have source water protection programsin
place by 2005.

INDICATOR 5: Fish consumption advisories

States issue fish consumption advisories to alert an-
glers of risks associated with eating fish from rivers
and lakesthat are contaminated by chemical pollutants.
Some tribes al so use state advisories on their own wa-
ters. A fish consumption advisory can involve one or
more of thefollowing warnings: (1) do not eat any fish

INDICATOR 4:
Source Water Protection

O
Data
Completeness

60,000 7

I
I
I
I
I
50,000 I
I
I

IDENTIFYING | TAKING ACTION
40,000 - !

programs for 30,000 community
30,000 -1 drinking water systemsis the

Note: Source water protection
2005 milestone

20,000 { 18700

10,000 A 7,200

Number of Community Drinking Water Systems
with Source Water Protection

4,289 3,840

N B e =

Delineations Source Contingency Source
Inventories Planning Management

Source: State Biennial Wellhead Reports to EPA, 1993

Proposed Milestone: By 2005, 60 percent of the population served by
community water systems will receive their water from systems with source
water protection programsin place.
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INDICATOR 5: caughtinacertainarea; (2) eat only aspecified limited
Fish Consumption Advisories amount of fish, particularly if you are in a high-risk

group (e.g., pregnant women or young children); or
(3) eat fish only after special preparation.

25% 7 Data
Completeness

States and tribes report that 14 percent of total lake
acresand 4 percent of total river mileshave oneor more
fish consumption advisories. EPA isworking with state
and tribal agenciesto link fish consumption advisory
information with assessments of thefish and shellfish
15% A 14% consumption designated use set by state water quality
standards.

20%

10% T

INDICATOR 6: Shellfish growing water
classification

Percentage of Lake Acres and River Miles
with Fish Consumption Advisores

5% 1

% Shellfish growing waters are classified by individual
statesusing theguidelinesset forth inthe National Shell-
fish Sanitation Program (NSSP) manual s of operation.
These manualsare written and periodically updated by

the Interstate Shellfish Sanitation Commission (ISSC),

which includes representatives from the states, the

Source: State data reported to EPA’s Office of Science and shellfishi ng industry, and thefederal government.
Technology, 1994

0%
Lakes Rivers

Every 5years, the National Oceanic and Atmospheric
Administration, in cooperation with the | SSC and EPA,
producesthe National Shellfish Register of Classified

_ INDICATOR 6: . Estuarine Waters. The Register reportsthe classifica-
Shellfish Growing Water Classification tionsof all coastal and estuarine shellfish growing wa-
. ters. These waters are classified as one of the follow-

Complataness ing: (1) approved (harvest isallowed at all times), (2)

conditionally approved (harvest is allowed at certain
times depending on environmental conditions), (3) re-
stricted (harvestisallowed if shellfish undergo acleans-
17,152,000 Acres of ing or purification process), (4) conditionally restricted
C'asw;igrfh,\f;'tfiif;‘W%ZWi“9 (harvestisallowed at certain times depending on envi-
ronmental conditionsand whether the shellfish undergo
acleansing or purification process, or (5) prohibited
(harvestisnot allowed at any time). The Register also
reports on the actual and potential sourcesof pollution
that cause ashellfish growing water to be classified as
anything other than approved.

In 1990, therewere 17 million acresof classified shell-
fish growing watersin U.S. coastal areas, with 63 per-

3%

‘:‘/SPPL?YE" v A g cent approved for shellfish harvest %2 a6 percent de-
D o onally Approve cline from 1985. Of the other 37 percent, 9 percent
W Prohibited were conditionally approved for harvest, 3 percent were

classified asrestricted, and 25 percent were classified
Source: National Oceanic and Atmospheric Administration, 1990 as prohi b| ted.
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EPA and NOAA are considering how NOAA’s shell-
fish growing waters data can be correlated with state
assessmentsof attainment of thefish and shellfish con-
sumption designated use set by state water quality stan-
dards (seelndicator 10b).

Objective ll: Conserve and Enhance
Aquatic Ecosystems

Clean water isalso critical to the health and survival of
most plant and animal species. Water quality encom-
passes not only the chemical composition of thewater,
but alsoitsphysical and biological properties. Impaired
aquatic habitats can cause asevere decline or even ex-
tinction of an aguatic species and aquati c-dependent
wildlife. Thequality of thebiological communitiescan
be used as an indicator of the cumulative effect of all
chemical and physical stressorson the waterbody.

Sometimesthe conditionsin awaterbody might appear
suitablefor agquatic life, but the absence of healthy and
diverse aguatic life might indicate water quality prob-
lemsthat have gone undetected. Assessing the ability
of the waterbody to support aquatic lifeisthefirst step
in ensuring healthy biological communities, referred
toas“biological integrity.” Thenext stepisdetermin-
ing thekind and abundance of plantsand animalsfound
inthewaterbody, referred to as“biological diversity.”
Aquatic plant and animal habitatsthat are degraded or
modified can also beindicators of poor water quality.

INDICATOR 7: Biological integrity

Assessing awaterbody for healthy biological communi-
tiesisacomplex process, and the scienceto do so is
newer than that used in chemica monitoring. Biological
integrity can bemeasured using fish, macroinvertebrates,
or plants, including algae. TheIntergovernmental Task
Force on Monitoring Water Quality recommendsthat at
least two of these three assembl agesbe used together to
make an accurate assessment. The extent of biological
integrity isdetermined by comparing the monitored site
against a“referencesite” that exhibitsthe desired char-
acteristics. Assessing waterbodiesfor biological integ-
rity isimportant becauseit takesinto account the cumu-
lative effects of awidevariety of stressors.

Thisindicator showsdatafrom (1) 31 statesthat cur-
rently have comprehensive biological monitoring pro-

grams in streams and wadeable rivers and (2) EPA’s
Environmental M onitoring and Assessment Program
(EMAP), which usesbiological monitoring to evaluate
estuaries. Stateswere able to assess only 9 percent of
their riversfor biological integrity; of those, 50 percent
werefound to have healthy aguatic communities. EMAP
assessed 50 percent of the Nation's estuaries using a
statistically representative sampling design and found
that 74 percent of estuaries have healthy aquatic com-
munities.

M ethods for biological monitoring in lakes are under
development; consequently, there are not enough data
yet to confidently report the number of lakesthat sup-
port healthy aquatic life. EPA and its partnersare work-
ing together to strengthen biological monitoring pro-
grams, assess more watersin thisfashion, and gather
better datafor supporting thisindicator.

INDICATOR 8: Species at risk

In assessing the biological diversity and integrity of a
waterbody, it is important to determine whether the
aquatic speciesthat should naturally existin thewaters
areactually there and at the expected population size.

INDICATOR 7:
Biological Integrity

100% o
Data

Completeness

74%
75% °

50%
50% A

Healthy Aquatic Communities

25% A

Percent of Assessed Waterbodies that Suppor

0% -
Rivers Estuaries
9% Assessed 55% Assessed

Source: EPA EMAP, 1994, and state biological monitoring data, 1992-1994

Proposed Milestone: By 2005, 80 percent of the Nation's surface waters will
support healthy aquatic communities.
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INDICATOR 8:
Aquatic and Wetland Species at Risk

]
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100% A Completeness
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Source: The Nature Conservancy and State Natural Heritage Data
Centers, 1996

INDICATOR 9:
Wetland Acreage

L]
Data
Completeness
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Annual Rate of Wetland Loss
(in thousands of acres)

70-90

* mid 1950s -  * mid 1970s -  ** mid 1980s -
mid 1970s mid 1980s early 1990s

Source: * U.S. Fish and Wildlife Service, 1990 (Data includes federal lands)
* % U.S. Department of Agriculture, 1992 (Data excludes federal lands)

Proposed Milestone: By 2005, there will be an annual net increase of at least
100,000 acres of wetlands, thereby supporting valuable aquatic life, improving
water quality, and preventing health- and property-damaging floods and drought.

Oftentimes, declinesin natural aguatic species can be
attributed to factors such aspoor water quality and habitat
loss.

Both The Nature Conservancy (TNC) and the U.S. Fish
and Wildlife Service (USFWS), in cooperation with
states and tribes, keep datathat show which native plant
and animal speciesareat risk (TNC) or arelegally listed
asendangered (USFWS). Thisindicator usesdatafrom
TNC and the state Natural Heritage Network and shows
the proportion of species dependent on freshwater
aquatic or wetland habitats that are at risk. Currently,
the groups of animals at greatest risk overall are those
dependent on aquatic systems. M ore than 60 percent of
freshwater musselsand crayfish are at risk, the highest
imperilment ratio documented for any group of plants
and animalsin the United States.

INDICATOR 9: Wetland acreage

Wetlands are especially important habitatsfor many dif-
ferent kinds of aguatic species. An estimated 80 percent
of the Nation’ scoastal fisheriesand one-third of itsen-
dangered speciesdepend on wetlandsfor spawning, nurs-
ery areas, and food sources. Wetlands are home to mil-
lionsof waterfowl and other birds, plants, mammals, and
reptiles. Protecting the quantity and quality of wetlands
isimportant to the continued abundance of healthy and
diverse aguatic species.

Thisindicator shows historical wetland loss, which has
been significant. Theaverageannual rate of wetlandloss,
however, has slowed to lessthan 90,000 acresper year.
Ultimately, therewill beanet increasein wetland acre-

age.

Objective lll: Support Uses Designated
by the States and Tribes in Their Water
Quality Standards

The Clean Water Act requires statesand, if authorized,
Native American tribesto adopt water quality standards
that include usesthey designate for their waterbodies or
waterbody segments. These designated usesreflect the
way we want to use our waterbodies and include such
thingsas supplying clean drinking water, providing fish
and shellfish safefor human consumption, allowing safe
swimming and other forms of recreation, and supporting
healthy aquaticlife. State/tribal water quality standards
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establish the goals of and providethe requirementsfor
theNation'swater quality-based improvement programs.

Section 305(b) of the Clean Water Act requires that
states survey, assess, and report on the degree to which
their surface waters support the designated uses. Some
Native American tribes also submit thisinformation.
Theresultsof the assessmentsarereported to EPA ev-
ery 2 years. Datafrom the reports are then aggregated
toform the National Water Quality Inventory Report to
Congress (the national 305(b) Report), which portrays
the status of the Nation’s waters assessed during that
period.

Most states cannot assess all their watersin a 2-year
period. Asaresult, EPA isworking with the states to
change the 305(b) Report to a 5-year report that de-
scribes national, state, and tribal waters comprehen-
sively. For the 2-year period reported in the 1994 305(b)
report, states and tribes assessed 42 percent of |akes
and reservaoirs, 78 percent of estuaries, and 17 percent
of all riversand streams, usually targeting their moni-
toring effortsto areas of particular interest. The assess-
ment figurefor riversand streamsrisesto 48 percent if
the intermittent watersthat are dry during portions of
theyear are excluded.

INDICATOR 10a: Drinking water supply
designated use

States and tribes evaluate the quality of their watersas
sourcesfor drinking water supplies. Thisdoesnot mean
that thewater issafeto drink directly from the source,
but rather that with conventional treatment the water
can besafely distributed for public consumption. Inthe
EPA guidancetothe statesfor thefiscal year 1996 305(b)
Report, EPA defines conventional treatment asdisin-
fection and filtration treatment only.

Thisindicator showsthat of theriversand lakesassessed
and reported on for the 1994 305(b) Report, 87 percent
of thelake acres and 83 percent of theriver milesthat
supply drinking water systems support thisuse.

INDICATOR 10b: Fish and shellfish
consumption designated use

Just asthe states and tribes report to EPA on the quality
of their watersfor supplying drinking water systems,

INDICATOR 10a:
Drinking Water Supply Designhated Use

Percent of Assessed Waterbodies that Meet
Drinking Water Supply Designated Use

100% -

75%

50%

25%

0%

83%

]
Data
Completeness

87%

I

Rivers

Lakes

Source: National Water Quality Inventory: 1994 Report to Congress ,
1995; 17 percent of all river and stream miles (48 percent of constantly
flowing miles), 42 percent of lake and reservoir acres, and 78 percent of
estuarine square miles were assessed.

Proposed Milestone: By 2005, 90 percent of the Nation's rivers, streams, lakes,
and reservoirs designated as drinking water supplies will provide water that is
safe to use after conventional treatment.

INDICATOR 10b: Fish and Shellfish

Percent of Assessed Waterbodies that Meet Fist

and Shellfish Consumption Designated Use

Consumption Designated Use

100% 1

|

75%

50%

25%

0%

95%

82%

92%

]
Data
Completeness

74%

Rivers (fish) Lakes (fish) Estuaries

(fish)

I

Estuaries
(shellfish)

Source: National Water Quality Inventory: 1994 Report to Congress ,
1995; 17 percent of all river and stream miles (48 percent of constantly
flowing miles), 42 percent of lake and reservoir acres, and 78 percent of
estuarine square miles were assessed.

Proposed Milestone: By 2005, 90 to 98 percent of the Nation's fish and shellfish
harvest areas will provide food safe for people and wildlife to eat.
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INDICATOR 10c:
Recreation Designated Use

]
Data
Completeness

100%

87% 86%
19— 85% g395

T7%
75% A

50% -

25% -

Percent of Assessed Waterbodies that Meet
Swimming and Other Recreation Designated Use

0% - T T |
Rivers Lakes Estuaries

@ Swimming O Other Recreation

Source: National Water Quality Inventory: 1994 Report to Congress ,
1995; 17 percent of all river and stream miles (48 percent of constantly
flowing miles), 42 percent of lake and reservoir acres, and 78 percent of
estuarine square miles were assessed

Proposed Milestone: By 2005, 95 percent of the Nation's surface waters will be
safe for recreation.

INDICATOR 10d:
Aquatic Life Designated Use

100% - Data
Completeness

5% 7 69% 69% 70%

50% -
25%
0% T T

Rivers Lakes Estuaries

Percent of Assessed Waterbodies that Meet
Aquatic Life Designated Use

Source: National Water Quality Inventory: 1994 Report to Congress ,
1995; 17 percent of all river and stream miles (48 percent of constantly
flowing miles), 42 percent of lake and reservoir acres, and 78 percent of
estuarine square miles were assessed

Proposed Milestone: By 2005, 80 percent of the Nation's surface waters will
support healthy aguatic communities.

they also report on the quality for fish and shellfish
consumption. Thisindicator showsthat 74 percent or
more of all assessed river miles, lake acres, and estua-
rine square miles are safe for fish and shellfish con-
sumption. EPA isworking with the state agenciesthat
issuefish consumption advisories (Indicator 5) to link
advisory information with fish and shellfish consump-
tion designated use data.

INDICATOR 10c: Recreation designated use

States and tribes also report to EPA how many of their
waters support recreational uses, especially swimming
and boating. Currently, 77 percent or more of all river
miles, lake acres, and estuarine square miles that the
states and tribes have assessed are safefor all forms of
recreation.

INDICATOR 10d: Aquatic life designated use

The states and tribes al so provide EPA with informa-
tion on whether their waters can support their aguatic
life designated use. Approximately 70 percent of the
Nation’s assessed river miles, lake acres, and estua-
rine square miles can support the designated aquatic
life use.

Objective IV: Conserve and Improve
Ambient Conditions

M easures of ambient water quality evaluatethe overall
impacts of various sourcesand causes of pollutionand
other stressors. Measures of ambient conditions in
ground water, surface water, and wetlands—both in the
water column and in sediments—cover arangeof physi-

Note: Related Milestones - The U.S. Department of Health and Hu-
man Services (HHS) in itsHealthy People 2000 report has estab-
lished targets for the year 2000 that complement the EPA mile-
stones related to Indicators 10b and 10c. The HHS targets are: [By
2000,] reduce potential risks to human health from surface water,
as measured by an increase in the proportion of assessed rivers,
lakes, and estuariesthat support beneficial uses. For recreation use,
from 1992 to 2000 the percentages would improve asfollows: Riv-
ers (from 71 percent to 85 percent), Lakes (from 77 percent to 88
percent), and Estuaries (from 83 percent to 91 percent). For con-
sumable fishing use the improvement would be: Rivers (from 89
percent to 94 percent), Lakes (from 64 percent to 82 percent), and
Estuaries (from 94 percent to 97 percent).
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cal, chemical, and biological characteristics of the
waterbody. These measures provide critical informa-
tion about potential risk to human and ecosystem health
(Objectives| and Il) and often are evaluated to deter-
mine the degree to which there is impairment of a
waterbody’ sdesignated use (Objectivelll). By provid-
ing thelink to causesand sources of pollution and pol-
[utant loadings (Objective V), ambient water quality
indicators compl ete the picture of how the water ob-
jectivessupport and build on one

Water Pollutants, and 15, Contaminated Sediments),
with trendsto be established at alater date.

Based on discussionsaat the last national water indica-
torsworkshop in June 1995, potential parameterswere
selected to express national ambient water quality.
Many of the parameters are presented in these indica-
tors. Participantsin these discussions expressed theim-
portance of tracking both ambient water quality and

another (seepageii).

The United States does not have
alinked national ambient water
quality monitoring network that
can produce astatistically valid
pictureof all our waters. Inlieu
of acompleteand representative

FIGURE 8: Percent and Quality of Waterbodies Assessed I

I:I Waters Assessed

I:I Waters Not Assessed

Quality of Assessed
River Miles

Quality of Assessed

Lake Acres

78% | 229% |34388 total sq. miles

national dataset on ambient con- Eslt\;l*i?éisne |
ditions, several sourcesof infor- e pcres |

2% |

58% | 40,8 million total acres

mation taken together can pro-

Total River Miles\ 17%\

83% | 3/ million total miles

vide anational picture of water Constantly |

48% |

52% ‘ 1.3 million total miles

resource conditions. Flowing

River-Miles
States and some tribesreport to
EPA the leading pollutants and
other stressors they find in the
ambient watersthey assess, and
theleading sourcesthat produce

Source: U.S. EPA, 1995

Quality of Assessed
Estuary Sq. Miles

these stressors. EPA publishes
thisinformation inthe 305(b) re-

port. Figure 8 showsthe percent
and quality of waterbodies as-
sessed, and Figures 9a and 9b
show the leading stressors and
sources of impairment in as-
sessed rivers, streams, | akes, res-

ervoirs, and estuariesreported by Substances
statesin 1994. Metals
Habitat Alterations

Thisreport uses several sets of Suspended Solids
these data as indicators. Using Oil & Grease
these data, we can summarize pesticides
and evaluatetrendsfor selected Priority Organic Toxic
Chemicals

parameters (Indicators 12, Sur-
face Water Pollutants, and 13 and
14, Pollutantsin Coastal Waters
and Estuaries). In some cases,
only a 1-year baseline is pre-

FIGURE 9a: Leading Stressors Causing Water Quality Impairment I
Nutrients —23%—'43%

Bacteria |

Siltation 28%
_ 34%

Oxygen- Depleting |

Percent of Impaired River Miles, Lake Acres, and Estuarine Square Miles

Source: U.S. EPA, 1995
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Note: This graph shows the percentage of river miles, lake acres, and
estuarine square miles that are affected by a particular stressor. The
affected waters include only those which have been assessed by states
and tribes and identified as impaired (see Figure 8).

sented (Indicators 11, Ground
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INDICATOR 11: INDICATOR 11: Ground water pollutants:
Ground Water Pollutants: Nitrate Nitrate
o)

Data Many contaminantsin ground water are naturally oc-
Completeness curring. Some, however, are from human activity.
Because ground water monitoring isexpensive, infor-
mation on ground water quality isusually obtained from
31 the monitoring of known or suspected contaminated
sites or from specific studies designed to monitor for
various contaminantsin limited areas. Available data,
therefore, do not always provide acomplete and accu-
15 rate representation of ambient ground water conditions
or the extent and severity of ground water contamina-
tion problems.

4 +

Ground Water at Levels above 10 mg/L
N

In the meantime, one of the best available sources of
ground water datais studies of drinking water supplies.
Indicator 11 usesinformation from rural wellsand com-

Millions of People Potentially Exposed to Nitrate in

Rural Community

Domestic Water munity water systemsto determine the number of people
Wells System exposed to nitrate in ground water. According to the

National Survey of Pesticidesin Drinking Water Wells,
atotal of 4.5 million people are estimated to be ex-

Source: National Survey of Pesticides in Drinking Water Wells, 1990.

e s o s ot oo, | posed to elevated levels of nitrate in drinking water

illness, will be reduced. wells (approximately one-third from rural domestic
wells and two-thirds from community water system

pollutant loadings (the amount of apollutant delivered wells). The survey also found nitrate to be the most

to awaterbody) from both point and nonpoint sources widespread agricultural contaminant in drinking water

(see Objective V). Future effortswill continueto en- wells.

hance and expand ambient monitoring coverageto in-

cludekey parameters and define methods for summa- Nitrateisahuman health concern becauseit can cause

rizing datafor national reporting. methemoglobinemiaor “ blue-baby syndrome." Nitrate

isalsoanenvironmental concern
FIGURE 9b: Leading Sources of Water Quality Impairment I asapotential source of nutrient
enrichment of coastal waters. Ni-

_ 1 L 34% 50% trate contamination of ground
Agriculture | ——————————————————————————— 0%

Municipal Point Sources [——s 1309 water_ can resglt f_rom the ir.]a_‘p'
Urban Runoff/Storm Sewers | Tor 18% 46% proprlate app“catl on Of fertl liz-
Hydrologic/Habitat Modification EZ‘)H% ers to cropland, where excess
Industrial Point Sources | 1 27% nitrate filters down into the
Land Disposal [ 13% ground during rainfall; from the
Petroleum Activities [ 13% misuse of Septic systems; and
Construction [ 13% from the improper disposal of
Resource Extraction BEstuaries wasteweter.
OLakes
Streamside Vegetation Loss mRivers
Forestry Improved understanding of the
Unspecified Nonpoint Source 15% . . natural and human-induced fac-
0% 20% 40% 60% torsaffecting ground water qual-
Percent of Impaired River Miles, Lake Acres, and Estuarine Square Miles |ty will come about onIy through
Note: This graph shows the percentage of river miles, lake acres, and research at thefederal, state, and
estuarine square miles that are affected by a particular source. The . .
affected waters include only those which have been assessed by states private levels. Research is

Source: U.S. EPA, 1995 and tribes and identified as impaired (see Figure 8). needed to better understand what
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activities affect changesin ground water conditions, to
guide monitoring and management priorities, and to
evaluate the effectiveness of land and water manage-
ment practices and programs. The results of such re-
search will bemore cost-effective monitoring and asig-
nificant expansion and improvement in the informa-
tion that can be used for decision making.

EPA and other federal, state, and local agencies con-
tinue to promote ambient ground water monitoring to
characterizethe existing condition of the Nation’ saqui-
fers. Many recent monitoring studies, especially from
the U.S Geological Survey, havefocused on nitrate as
anindicator for the presence of other contaminants. In
addition, many studieshavetargeted other contaminants
asindicators of specific typesof land use or industrial
activities. EPA plansto review all of these studiesand
use them as a follow-up to the information currently
covered by thisindicator. Thus, inthefuture, thisindi-
cator will provide a more accurate picture of overall
ground water quality by including other contaminants,
such aspesticidesor industrial contaminants, and uses
other than drinking water supply.

INDICATOR 12: Surface water pollutants

EPA andits partners have chosen to track afew of the
many constituentsthat have significant effects on our
surface waters. This indicator currently presents the
changein concentration levels of six constituents, in-
cluding dissolved oxygen, dissolved solids, nitrate, total
phosphorus, fecal coliform, and suspended sediments.
Datafromthe U.S. Geological Survey on ambient sur-
face water quality are the best current representation
for thisindicator. These data show trendsin the con-
centration levels of the six constituents from 1980 to
1989. Increasesin the concentration level of dissolved
oxygen, which isnecessary for fish and aquatic plant
life, indicate animprovement in ambient water quality.
In contrast, increases in the concentration level of all
of the other constituentsreflect adecreasein ambient
water quality. Inthefuture, trends of other constituents
might be added to improvethisindicator.

INDICATOR 13: Selected coastal surface
water pollutants in shellfish

Pollutionin coastal areasisof particular concern given
the population concentration in coastal regionsand the

INDICATOR 12;
Surface Water Pollutants
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INDICATOR 13: Selected Coastal Surface
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importance of coastal waters as nurseries for aquatic
life. NOAA collects data on the concentration and ef-
fect of persistent pollutantsin the coastal waters of the
United States. Thisindicator showsthe average con-
centration levelsof six pollutantsin shellfish (oysters
and mussels) collected from about 140 | ocationsaround
the Nation’ s coastline. Shellfish serve asgood indica-
tors because they filter water asthey feed and tend to
accumulate pollutants.

The pollutants shown are six of the toxic chemicals
of greatest concern in terms of their effects on fish
and other organismsin U.S. estuaries. Three metals
and three groups of organic chemicals are included.
The metals copper, mercury, and lead are commonly
used in our society for many purposes. The use of
two of the organic chemicals, the DDT pesticidesand
theindustrially important polychlorinated biphenyls
(PCBs), was very common until about 20 years ago.
Although these chemicals are now banned, they can
still be found in the environment. The carcinogenic
polycyclic aromatic hydrocarbons (PAHS) are com-
mon constituents of oil and are also produced by the
burning of coal and wood.

INDICATOR 14:
Estuarine Eutrophication Conditions
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INDICATOR 14: Estuarine eutrophication
conditions

Thisindicator shows changesin specific constituents
related to water quality that together can be used to
assess the extent of eutrophication within an estuary,
and thus assess its health and condition. Eutrophica-
tion is aprocess by which a body of water begins to
suffocate from receiving more nutrients, such asnitro-
gen and phosphorus, than it can handle. The excess
nutrientsfuel the heavy growth of microscopic aquatic
plants. Asthese plantsdie and decompose, the supply
of dissolved oxygeninthewater isdepleted. Oxygenis
then no longer available to other aquatic organisms,
especially thosewhich live on the bottom. Symptoms
of eutrophication includelow levelsof dissolved oxy-
gen, extensiveaga blooms, fish killsand reduced popu-
lations of fish and shellfish, high turbidity in thewater,
and diebacks of seagrasses and corals. Estuarine and
coastal waters are monitored to determineif they are
receiving too many nutrients and becoming eutrophic.
Parametersthat are monitored include chlorophyll a,
nitrogen, other nutrients, dissolved oxygen, and the
spatial coverage of seagrassess (or submerged aquatic
vegetation).

Thisindicator showstrendsin eutrophication-related
conditionsfrom the 1960sto 1995 in selected estuar-
iesthroughout the country as measured by two differ-
ent datasets. The nationwide framework for theindi-
cator of estuarine eutrophicationisNOAA'’s National
Estuarine Inventory. The 129 estuaries contained in
the inventory represent a consistent and complete
framework for characterizing the Nation’ s estuarine
resource base. NOAA is collecting information on
16 eutrophication-related water quality parametersfor
each estuary in the inventory through a knowledge-
based consensus process with over 400 estuarine sci-
entists. In 1990, NOAA estimated that nearly half
the Nation’ s estuarieswere susceptible to eutrophica-
tion. In 1992, NOAA initiated its National Estuarine
Eutrophication Survey to evaluate which estuaries had
problemsin thefollowing regions: North Atlantic (16
estuaries), Mid-Atlantic (22 estuaries), South Atlan-
tic (21 estuaries), Gulf of Mexico (36 estuaries), and
the West Coast (34 estuaries).

Thisindicator also uses datafrom EPA’'s National Es-
tuary Program (NEP). Currently, there are 28 estuaries
around the country inthe NEP. In many of these estuar-
ies, state and local managers have identified eutrophi-
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cation and excessnutrients ascritical problems. NEPs
are collecting historical and baseline monitoring in-
formation to assess the effectiveness of correctiveac-
tionsbeing undertaken. Takentogether, the NOAA and
EPA effortswill providethe most comprehensive and
complete information base possible for the foresee-
ablefuture.

INDICATOR 15: Contaminated sediments

Certain types of chemicalsin water tend to bind to
particlesand collect in sediment. Chemicalsoften per-
sist longer in sediment than in water because condi-
tions might not favor natural degradation. When
present at elevated concentrationsin sediment, pollut-
ants can berel eased back to water. Pollutants can also
accumul atein bottom-dwelling organismsand infish
and shellfish and move up thefood chain. In both cases,
excessive levels of chemicalsin sediment might be-
come hazardousto aquatic lifeand humans.

This indicator shows the percent of measurements
of contaminated sedimentsthat indicate potential risk
to ecological and human health by chemical or chemi-
cal group. Of the 37 percent of measurements that
detected contaminant levels, 14 percent exhibited a
potential risk to human or ecological health due to
substances such as mercury, pesticides, PCBs, and
PAHSs. Theselevelsof concern are based on field sur-
veys, laboratory toxicity tests, and studies of the be-
havior of chemicalsin theenvironment andinliving
fish tissue. EPA collects and analyzes sediment and
fish tissue data from state, EPA region, and other
monitoring programs as part of the National Sedi-
ment Inventory (NSI). The goals of the NSI are to
survey data regarding sediment quality nationwide,
identify locations that are potentially contaminated,
and describe the sources of contaminants.

The Importance of Habitat

Habitat isan additional indicator that measures ambi-
ent conditions. Without healthy habitat, plantsand ani-
mals cannot survive. Habitat isthe areawhereliving
and nonliving factorsinteract to provide at least mini-
mal life support for agiven species. Habitat important
to water quality beginsinstream (factors such aswa-
ter flow rate), includes theriparian zone (habitat bor-
dering water), and extendsinto dry-land habitatswhere

INDICATOR 14:
Estuarine Eutrophication Conditions
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Proposed Milestone: By 2005, point sources of contamination will be controlled
in 10 percent of the watersheds where sediment contamination has been
determined to be widespread.
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rainwater and snowmelt carry pollutants over land into
water.

Although healthy habitat isakey link in understanding
our water resources, we are currently unableto report
on habitat quality nationally. It isimportant, however,
to use habitat asan indicator regionally. EPA hopesto
beabletoincludeanational habitat quality indicator in
futurereports. Tofill thisinformation gap, EPA andits
partnersare placing increased emphasis on supporting
habitat quality assessments and developing a habitat
quality indicator.

One of thefirst documentsissued by EPA encourag-

ing statesto assess habitat quality is Rapid Bioassess-
ment Protocols for Use in Streams and Rivers. The
Rapid Bioassessment Protocols evaluate the quality

of theriparian corridor habitat by comparing the moni-

tored stream to a“reference condition” that expresses
the desired condition of the water. Habitat data, to-

gether with traditional chemical and toxicity data,

enable researchers to evaluate biological monitoring

dataand understand the environmental stressorsto the
aguatic ecosystem.

Some habitat quality stressor information isreported
inthe National Water Quality Inventory Report to Con-
gress. According to the 1994 305(b) Report, statesand
tribes ranked hydromodification and habitat alteration

asaleading source of water quality impairment in as-
sessed waters (see Figure 9b).

Objective V: Reduce or Prevent
Pollutant Loadings and Other
Stressors

Water is affected by stressors from both natural and
human activities. Habitat alteration, for instance, can
cause major water quality degradation. However, de-
termining where the stressors come from is not al-
ways easy. Stressor indicators are the link between
management programs, which are usually designed
to prevent or reduce stressors, and the condition of
the environment. Thefollowing indicators present in-
formation on the sources of pollutant loads for se-
lected pollutants. A pollutant load is the mass of a
pollutant (e.g., tons of sediment) delivered to the
waterbody.

Sources of pollution to surface and ground watersare
characterized as point and nonpoint. Point source pol-
[ution usually enters waters through a specific point,
such asapipe. Ground water can be contaminated by
point source pollution through underground injection
of waste. Nonpoint source pollution typically is car-
ried in rainwater and snowmelt runoff over and
through land to surface water, or in water that seeps
through soils to underground
aquifers.

SIS

ﬁ qw-

Trinity River, TX

Willamette River, OR !

Snake River, ID

San Joaquin Biver, CA

South Platte River, CO White River, AR

Source: U.S. Geological Survey

FIGURE 10: Estimated Share of Nitrogen Delivered to Streams by
Point and Nonpoint Sources
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Magjor accomplishments of the
past several decadesinclude con-
trolling industrial discharges,
providing adequate wastewater
treatment to agrowing popula-
tion, and protecting drinking
water suppliesfrom underground
injection of waste. EPA uses
regulations and permit limitsto
control these point source dis-
charges. Thesectionsthat follow
present indicatorsto measure our
progress in controlling both
point and nonpoint source pol-
[ution, which continueto persi<t.
Todemonstrate therelative con-
tribution of point and nonpoint
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sources, Figure 10 illustrates
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how the mix of point and nonpoint sources of nitrogen
entering our streamsvariesacrossthe Nation.

INDICATOR 16a: Selected point source
loadings to surface water

For surface waters, the major point sources of pollu-
tion are sewage treatment plants, industrial facilities,
and “wet weather” sourceslike combined sewer over-
flows (CSOs), sanitary sewer overflows (SSOs), and
storm water sewers. Sewage treatment plantstreat and
discharge wastewater from homes, public buildings,
commercia establishments, some storm water sewers,
and someindustries. Many industrial facilitiestreat and
dischargetheir ownwastewater, either directly to nearby
waters or to sewage treatment plants. Combined sew-
erscombine storm water and sewagein one system and,
during periodsof intenserainfall, can overflow directly
to nearby waterswithout trestment. Figure 11 illustrates
the annual amount of pollution discharged by these
Sources.

Many pollutants have beenidentified asapriority or of
particular concern. EPA and other agencieswith point
source|oading information haveidentified agroup of
toxic and conventional pollutantsto track asindicators
of progresstoward reducing point source pollutionin
surface waters. Information about these pollutantsis
contained in EPA’ s Permit Compliance System (PCS).
EPA isworking to improvethe

INDICATOR 16a: Selected Point Source
Loadings to Surface Water
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Proposed Milestone: By 2005, annual pollutant discharges from key point
sources that threaten public health and aquatic ecosystems will be reduced by
3 billion pounds, or 28 percent.

[utantsto be tracked under this indicator ¥ biochemical
oxygen demand (BOD) and lead. BOD isamea-
sure of pollution expressed in terms of the amount
of oxygen needed by micro-organisms to break
down waste material. A high level of BOD in-

quality of dataenteredinto PCS
in order to extract more useful
information for each state on

FIGURE 11: Annual Amount of Pollution Discharged
by Selected Point Sources

whether theamount of these con-
taminantsbeing dischargedisin-
creasing, decreasing, or remain-
ing stable. EPA isworking with
other federal agencies like
NOAA and USGS to improve
thetracking of point sourceload-
ings nationwide. Improvements
will includetheability to project
expected loadings from sources
not covered in national databases
like PCS.

For illustrative purposes, the
graph above presents data ex-
tracted from PCS on two pol-
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1. The indicator pollutant is biochemical oxygen demand (BOD), the degradable
organics typically controlled by discharge permits.

2. Pollutants include priority pollutants (e.g., PCBs, lead, mercury) defined by the
CWA and some nonconventional pollutants (e.qg.. chlorine).

3. Pollutants include total suspended solids, BOD, total nitrogen, orthophosphate,
metals, and toxic volatile organics.

4. Pollutants include oil and grease, total suspended solids, and BOD.
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dicates that there will be lower levelsof oxygen avail-
ablefor fish and other aquatic life. A high BOD also
indicates possible bacterial contamination from sew-
agereleased into thewaterbody. In 1995, 66 percent of
the statesreported BOD aseither decreasing or stable,
while 34 percent reported increasing or significantly
increasing BOD levels. In addition, 48 percent of the
statesreported either decreasing or stablelead levels,
while 52 percent reported increasing or significantly
increasing lead levels.

INDICATOR 16b: Sources of point source
loadings through class V wells to ground water

M ajor sources of pollution to ground water are septic
systems, cesspools, or dry wells used to dispose of in-
dustrial and commercial wastewater. Businessesin strip
mallsand industrial parks and areasthat are not served
by municipal sewer systems are likely to dispose of
industrial and commercial wastewater in shallow wells
or in septic systemsthat are designed to treat only sani-
tary wastes. EPA studies show that approximately 10
percent of the 10 billion gallons of thiswastewater con-
tainschemicals, such asethyleneglycol. These chemi-

INDICATOR 16b: Sources of Point Source

Loadings Through Class V Wells
to Ground Water
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Proposed Milestone: By 2005, wellhead protection areas and vulnerable ground
water resources will no longer receive industrial wastewater discharges from
septic systems.

cals can pass through septic systems unchanged and
eventually enter ground water aquiferswhilestill toxic.
Asmuch as1 billion gallons of untreated chemicals,
therefore, have the potential to degrade the water re-
sources of 60,000 community water systemsand half
theU.S. population.

Onemillion new septic systemsare constructed every
year. The number of these systemsthat will be used for
disposal of industrial and commercial wastewater isnot
known. Stopping the misuse of these systemsis best
left in the hands of the public health agencies or other
local government agenciesthat regul ate them.

Through the Underground Injection Control (UIC) Pro-
gram, EPA workswith other federal agencies, states,
tribes, and local governmentsto addressthismajor point
source of pollution. Asidefrom technical and financial
assistanceto regulators, the UIC program will provide
compliance assistanceto commercial and industrial op-
erations as part of source water protection programs
that will be developed for 30,000 community water sup-
pliesby theyear 2005. EPA will collect annual reports
from statesthat describe the number of septic systems
no longer used for industrial waste disposal (ClassV
well closures). Inthefuture, EPA expectsto report re-
ductionsin specific point source pollutantsto ground
water asthisindicator isfurther devel oped.

INDICATOR 17: Nonpoint source sediment
loadings from cropland

Nonpoint source pollutionisadiffuse sourcethat isdif-
ficult to measureand ishighly variable dueto different
rain patterns and other climatic conditions. In many ar-
eas, however, nonpoint source pollution isthe greatest
sourceof water quality degradation. Presently, statesand
tribesidentify nonpoint source pollution from cropland
and livestock, urban runoff, and storm sawersasthegresat-
est water quality threat to the Nation’ ssurface waters.
Other nonpoint sourcesof pollutionto surfacewater in-
cluderunoff from roads, construction sites, mining, and
logging; drainage from waste disposal sitesand land-
fills; and airborne pollutantsthat settleinthewater.

In the absence of direct national measures of nonpoint
source pollution, national figures can only be estimated.
TheU.S. Department of Agriculture (USDA) estimates
soil erosion with field measurements and statistical
models, such asthe universal soil lossequation. USDA
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tracks and reports progressin reducing erosion rates INDICATOR 17: Nonpoint Source Sediment
from the Nation’s agricultural lands through the Na- Loadings from Cropland
tional Resources Inventory. 5

Data
Thisindicator showsthe amount of erosion from agri- Completeness

2,000 A 1,926

cultural cropland. Cropland erosion is often, but not
always, associated with the delivery of sediment, nu- 1,725
trients, and pesticides to receiving waters. Other na- 1505
tional measuresfor nonpoint source loadingsare under S 1500 .
consideration and may be devel oped as more national
databecome available. 1185
© 1,000 4
INDICATOR 18: Marine debris ;
Marine debrisincludestrash left behind by visitorsto 500 -
the beach, discarded from boats, carried by inland wa-
terwaysto the coast, or conveyed by overflowing sewer
or storm systems. As an indicator, marine debris can
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beuseful inascertaining (1) early warning signsof pos- - -
sible human health risk associated with pollution, 1977 1982 1987 1992
(2) biological health risk such as entanglement or in-
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Source: USDA, National Resource Inventory, 1992

gestion by wildlife, (3) limitson coastal recreation and Proposed Milestone: By 2005, the annual rate of soil erosion from agricultural
.y . lands will be reduced 20 f 1992 level al of 948 milli
fishing, (4) the effectiveness of programsto control or o vy et 20 pefcent ffom 1952 fevelsto atotal of 545 milion

prevent marine debris, (5) the aesthetic value of a
coastal areaand the economy it supports, (6) ambient
conditions, and (7) human health risks through en-

tanglement injury or exposure to medical waste. INDICATOR 18:
Marine Debris

EPA chairs an interagency workgroup on marine de- -
bristhat includesrepresentativesfrom the National Oce- . Data
anic and Atmospheric Administration, the U.S. Park Completeness

Service, theU.S. Coast Guard, and other organizations.
3.2
29
2.8 2.8
2‘6 | | | I
| |
0 - T T T T

Theworkgroup hasdeveloped astatistically valid meth-
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odology for monitoring the trends and sources of ma-
rine debris. Thismonitoring effort will beginin 1996,
and datafrom that year will be used asthe baselinefor
thisindicator. Past data, although not collected using a
statistically designed protocol, are presented in thisre-
port to give anindication of the problem.

Millions of Pounds of Marine Debris Collected During an Annual Evenr
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Note: Datain this graph are variable by number of beaches cleaned,
number of volunteers participating, and weather conditions on the day of
cleanup.

Source: Center for Marine Conservation, 1995.
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V. Water Quality
Monitoring and
| nfor mation M anagement

ater quality monitoring suppliesthe dataand
Wi nformation that are the backbone of each

of the indicators described in this report.
Each indicator is supported by a monitoring network
and data systems that provide and store the data. In
some cases, we need better, more efficient monitoring,
easier waysto access and understand data, and better
programsto analyze and present water quality infor-
mation.

Many public and private organizations, states, tribes, and
federal agenciesareworking toimprove monitoring pro-
gramsacrossthe country to provide better information
to measuretheseindicators. The Intergovernmental Task
Forceon Monitoring Water Quality (ITFM) hasalready
adopted anationwidewater quality monitoring strategy
that, when fully implemented, will provide better data
for many of theindicators presented in thisreport.

V1. Conclusion

ing the question “How cleanisour water?” Al-

though we know water resourcesin thiscountry
haveimproved considerably sincetheformation of EPA
in 1970, the passage of the Clean Water Act and Safe
Drinking Water Act, and asaresult of the hard work of
many public and private partners, westill have prob-
lemsto address. All level sof government and public and
private entities need to work together closely toimprove
our understanding of the environment and our ability to
protect and enhanceit. A critical part of that processis
improving the collection and assessment of data. The
steps we are taking to improve the indicators are de-
scribed inindividual fact sheetsfor each indicator, avail-
ablefrom EPA at the addresson theinside back cover.

T heindicators presented here are keysto answer-

Astheindicators areimproved, we should be ableto
more precisely track changes, both positive and nega-
tive, inwater qudity. Thestatusand trendsindicator data
will beinvaluablefor targeting resourcesand for man-
aging and improving key water quality programsthat
protect and enhance public health and the environment.
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Center for Marine Conservation. 1995. 1994 U.S. Na-
tional Coastal Cleanup Results. Dataon the amount
of marine debris annually collected from cleanup
eventsfrom 1990 to 1994.
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