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SUMMARY

The Eavironmentzl Indicators Conference of March 6-8 enced with 2 one anc
one-naif nour open discussion summarizing wiat th2 parucipants learned from :he

conierence. Tnis discussion lay the foundation for deciding where to go from hers.

Listed below are the five key points noted by the participants througnout the
conference. The discussion ensuing around these topics is summarized.

1. There is no single, ideal environmental indicator.

2. The purpose of indicators is to measure progress toward achieving clearly
stated environmental goals.

3. Stakeholders should be involved when developing environmental goals and
indicators. Stakeholders include the public, industry, business, eavironmental
groups, government agencies, academia, etc.

4. Itis important to convey environmental progress to the public.

5. The environmental debate cannot be conducted in a vacuum but must be
expanded to encompass social and financial arenas.

There Is No Single Ideal Indicator

Environmental indicators are a very complex topic. The conference workshop
clearly established that there is no single ideal environmental indicator, nor is there
a single list of indicators which would be adequate for all of the States. There are
some indicators in use today which can provide us with models for developing
environmental indicators.

Different indicators should be used for different audiences. For the public,
generalized indicators would be appropriate. Generalized indicators simplify
environmental information so it is easily understandable. One common technique
for generalizing information is to develop a composite number.

An example of a general, composite indicator is the GNP (Gross National
Product). This economic indicator is communicated to the public as a single
number, but is derived by combining many separate values which represent different
aspects of the nation’s economic activity. These separate or component values are
indicators themselves, but of a highly complex nature. The complexity of the
component values often reflects the level of detail needed by specialists to
scientifically measure complicated phenomena.

~ Composite indicators are a good communication tool for portraying a complex

issue in a simple, comprehensive way for the public. This model can be used for
environmental indicators. For example, "air quality” could be reported using a single
number which was derived by measuring and combining several air quality
characteristics. Not all conference participants approved of the general, composite

indicator model for publicly reported indicators.



Other incicater models. such as comprehensive 5218 Of incicziors for 2ach media
wers discussed.  Accuraiz environmental reporung will likely requirs the use of
several types of inCiCaIors.

Indicators may change over time. Developing and reporing indicaiors is a
dvnamic process. Tne process spould swart with avaliadble informauon :ifiat can be
reporied now. From (his baseiine. one can idenufy indicators that would de good to
use and begin to coilect the necessary informaton.

Since there are no ideal indicators, one can defend why individual indicators are
selected by stating the indicator’s benefits and limitations up front. It must be clear
that indicators are one piece of a mosaic and like all measuring tools they are limited
in some way. Thre pane! discussion described earlier addresses several important
1ssues concerning the limitations of indicators.

The Purpose Of Indicators Is To Measure Proegress

Toward Achieving Clearlv Stated Environmental Goals

One of the most fundamental issues facing us today is the erosion of public
confidence in government. The general lack of government credibility has several
causes. Central to this is the government’s failure to communicate more effectively
with the public and to increase public involvement in decision-making. Developing
and reporting environmental indicators is one way to improve government's
relationship with the public.

Part of the credibility gap is because the communication focuses on the
environmental agency. The communication focuses on government activities, not on
ENVIRONMENTAL RESULTS. Government is reporing program expansion and
successes, not environmental successes. State's have not answered some simple but
important questions such as; "Is the environment better than it was before?” Or
healthier? Or cleaner?

The public is -interested in environmental accountability, not accounting.
‘Indicators need to be tied to results oriented environmental goals. For example, the
goals of the Clean Water Act are that the Natdon’s surface waters support fish
propagation, maintenance and human swimming. Have the actvites conducted
since the passage of the Clean Water Act brought more streams to that level of
quality? Have the billions of dollars spent for sewage treatment systems improved
water quality? In which areas of the country are streams closer or farther away from
the Clean Water Act goals? Public satisfaction and understanding will increase if
environmental indicators can be used to track our progress toward specific goals.

Goals for environmental indicators can be taken from existing statutes. Other
goals can be developed by the government, in concert with the stake holders in
environmental issues.

There are many possible goals for environmental agencies. By developing
indicators the environmental goals for the country will be opened for discussion.
This is one of the most important aspects of increasing communication with the
public and opening up the process to the stake holders involved.
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Stzke Holders Shouid 2e Invoived When
Deveigning Eavironmental Goais

Thers are many non-governmental (ex:zrnal) stake hoiders in environmenizi
issues. Indicators nesd to be objective measures of the environment ard
environmental progress. Government agencies will alwavs zeneraiz distrust among
some groups of the public. Different vested interesis., hoiding different
environmental philosophies, may disagree on the appropriate indicator for a medium
or a region. Therefore, indicators must be subject to outside peer review if thev are
to build a public trust among environmentalisis, busiress, industry, legisiators.
academics, local officials and community residents.

One use of environmental indicators is as an environmental agency repor:
card. This makes government agencies key stake holders. Measuring progress
toward external goals instead of measuring intermal acdvities requires
self-examination and invites external criticism. This a necessary step to improving
government’s credibility. The report card concept can be a posidve step since it
highlights environmental successes, which often go unreported to the general public.
Environmental failures will need to be addressed. In either case agencies would be
more accountable for managing the environment.

Using indicators as a report card can highlight the fact that a government
agencies performance is not necessarily the dominant factor controlling
environmental conditions. Often environmental results depend upon activities
conducted by the general public, the community or industy. A critical use of
environmental indicators is to educate the public about their roie in environmental
protection, such as non-point source pollution control.

The most important role for stakeholders is in goal setting. The selecdon of
indicators should involve all stakeholders, but should be influenced by technical
experts in the various fields. This is because all indicators contain some bias. The
benefits and limitations of environmental goals and the indicators used to measure
the goals must be clearly stated.

IsIm nvey 1 n
Progress To The Public

To be meaningful to the public indicators must relay progress, and in some
manner show improvement or degradation. The indicators may need to be
interpreted to Dbe understood. One cannot merely report uninterpreted
environmental conditions because the same environmental outcome can be viewed
by one interest group as a success and by another interest group as a failure. Success
and failure are value judgments. Well thought-out environmental goals and
indicators provide a measure for the degree of progress achieved.

Environmental goal setting and indicator selection are an opportunity for bridge
building with the public. However, before agreement can be reached on measuring
progress, the stake holders must understand what environmeatal conditions have
been and what they are now. Documenting environmental trends is a useful place to
begin communication with the public.
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Simplifving environmentz! issues for the putlic {s a complex undertaking. For
exzmple. In many areas of the countv phospnorus i0ading inwo surizce waters has
cecreased markedly. This decrease is genarally atmouted o the Sans on phospnoris
in laundry detergent. Trne resuit is iess sutrcpnicaten in e nation’s lakes dus o
pnospiorus. s the public aware of this recuctdon? Thne govemment’s role in this
achievement? The public’s own role in this achievement? Is ihe phosohorus related
reducuon in eutrophication reievant given the simultaneous decline in lake health
due 0 acid deposidon and non-point source pollution? Are fewer or more lakes
eutropnled than a decade ago? Whar roie did natural eutrophication processes play
in the current environmental status of lakes? What are the relevant successes and
failurss in the water qualiry of the Nadon's lakes?

The answers are not always known or intuidvely obvious. Indicator repors on
environmental conditions should include cause and effect explanations whenever
possible, if indicators are to be used as an educational tool to increase the public’s
understanding of environmental issues. Unfortunately, cause and effect explanations
of environmental conditons are often elusive or not {uily understood. Many factors
influence the environment: agency acuvities, public and business activites,
population densides, climatic fluctuation, hydrologic fluctuatons, solar incidence,
volcanic acdviry, ozone levels, etc. Given the inability to fully explain cause and
effect in some cases, one must report indicators in terms of success, failure or some
level of progress.

There is an intimate relationship berween accurate indicators and theé scientific
networks which monitor environmental conditions. Finding ways to distill the
complex data for public use will be difficult. Geographic information systems-can be
a useful technology for porzaying the geographic complexities of environmental
informaton.

Reporting progress is important if we are to follow through on our
commitments and set realisdc time horizons for our goals. This can be difficult in
government due to the pecodic changes in administration, the political environment
and the need to respond to the media. Is the environment improving? Are we
achieving our goals? Whar goals have we set and who determined them? Periodic
reporting of our successes, failures and progress to the general public will focus the
environmental debate cn these issues.

’ not n lation
To Encom ial And Fi 1 n

A better job needs to be done in collecting and reporting positive economic
benefits associated with environmental goals. Only anecdotal evidence is regularly
reported, such as jobs created from recycling efforts. The thorough collecting and
reporting of economic informadon will help to find areas of consensus among
competing interests. For example, changes in the water quality of Chesapeake Bay
could be tied to economic indicators related to fishing jobs. One of the roles of
government is to supply the environmental debate with concrete information.
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Indicators will not stop the debate on the environment. whether ‘he
anvironment 1§ improving or what <osis ar2 valld lor what benefits. Much of he
currsnt environmenial dedate is over the erffecuveness ©f command and conttoi
sicz:egies to manage the current poiluton tnreats. Hoperfuily, indicators will focus
the debate on environmental results. not government acuvites.

The debate over environmental susiainadillty versus growth is becoming a major
issue. Another fundamental issue is whether we plan to spend a larger piece of our
total resources to achieve environmental goals or if we will reallocate existng
environmental spending to achieve new goals. These issues must be examineg
during our search for goals and indicators, but must not be allowed to confuse
immediate concerns or halt progress.

One participant noted that government environmental agencies have become
holding companies for folks administering environmental statutes. On the other
hand the country and the general public hold the same agencies accountable for
managing and cleaning the environment. There are questuons concerning how many
of the existing regulatory and statutory mandates are getung us closer to our
environmental goals? The situaton is staged for failure if many environmental
statutes and regulation are not effectively achieving environmental results.

Many statutes and regulations need to be reevaluated, some eliminated and
some changed. One outcome of national, regional or state goal setting should be
statutory and regulatory evaluation. Managing and cleaning the environment
requires goals and strategies as much as rules and regulations.

umm

There was unanimous agresment among participants that the conference was
productive and thought provoking. The conference achieved its goal of reaching a
consensus about the purposes for environmental indicators. Clearly enough
information exists to begin reporting some indicators to the public now. Those states
which have ongoing environmental indicators programs have much to offer states
beginning this process. One outcome from this conference will be the start of
indicator programs in additional states.
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WATER WORKSHOP

The water workshop of the Environmental Incdicators Conferance sezan zt
a.m. on Sunday, March 7. The moderztor was Caren Clofeity, Depury Secretary {or
Water Management, Depariment of Environmental Resources, Office of Warer
Management for the Siate of Pennsylvania. The workshop was amenced v
twenty-six incividuals from a variery of packzgrounds. Most participanis were frem
state environmental agencies: however there were representatives from induswy, the
general public. local and federal government agencies. The goal of the workshop
was to develop a list of environmental indicators which would be usefui for managing
coastal, surface, ground and drinking water resources.

N ¥

To aid the group in developing the list of indicators for water resources, a
comprehensive list of 142 potenual water-resources indicators was provided. The
purpose of this list was to give the participants a starting point for selecting specific
indicators. The list provided contains a wide range of physical, biological, chemical.
regulatory and other indicators used as measures for surface, ground, coastal or
drinking waters. Water-quality, availability, and use indicators were included. It was
stressed that the participants were not to feel restricted by the indicator list provided
since its purpose was to provide a starting point for discussion. Participants were
encouraged to add any indicators or areas they felt were important. The long list
was completed from a thorough literature review and is reproduced in the
appendices.

Ms. Glofelty opened the workshop by suggesting that the group define an
environmental indicator and its uses. The group agreed that water quality is a ‘good
indicator of overall environmental health.

Defining An Environmental Indicator

Some water indicators measure contaminaton levels, while others measure the
health of humans or the ambient environment. A comprehensive set of indicators
would measure all three conditons. Also, a good indicator system would assist in
identifying problems, their magnitude, and provide an early warning system for
developing issues. A good indicator shows historical trends. Trends are increases or
decreases in the value measured over time.

Environmental indicators can measure very general or very specific qualites.
To explain this concept an analogy was used during our discussion which compared
the environment to a patient. A general indicator is analogous to a thermometer,
which assesses a basic symptom (fever) of an illness. The symptom could be a result
of many different causes. A specific indicator is analogous to a CAT scan, which
delineates the precise cause of an illness.

General indicators, such as biodiversity, usually assess ambient conditions or the
degres of contamination. Specific indicators, such as the concentration of nitrates in
water, usually identify the causal factors of contamination and may be obtained from
scientific monitoring networks.
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The reliance of many indicators on data from routine monitoring networks wzs
noted. Many environmenal indicators are par of baseline monitoring nerworks.
For others. the information coilected from monitoring networks provides the
scientific defense for the reliability and accuracy of the environmental indicator.
Budget constraints on monitoring networks can affect the reliability and accuracy of
environmentai trends communicated to the public and poiicy makers.

The Use Of Indicators

All agread that indicators should be based upon and measure progress towards
specific and defined goals. Exising environmental laws and regulations can provide
the basis for some indicator goals. For example, the federal Clean Water Act states
that the fresh waters of the states should be able to support primary contact
recreation (swimming), and the maintenance and propagaton of natural and
established biota. Good indicators would measure progress toward these goals.

Indicators not based upon environmental laws and regulations should have
clearly stated goals. Goal based indicators enhance the degree of accountability
between environmental organizations and the public or legislative bodies which
empower them. As one participant succinctly stated, "The public wants
accountability, not accounting.”

Indicators which measure the cost of environmental protection activities should
be developed. Such economic indicators should be linked with the indicators which
measure the environmental results achieved. Together, economic” and
environmental indicziors can help the public make informed choices among
competing issues.

Trends are valvatle when educating the public about environmental issues.
During this discussion there was repeated mention of the need to educate the public
about its role in ccntributing to pollution and encouraging environmental
protection. Public acZvities such as street sweeping, septic-systems maintenance,
catch-basin cleaning and other non-point-source activities were noted.

The group developed a comprehensive list of the qualities and functions of a
good indicator. These qualities are listed below.

Envi icator
1. goal based 2. can show progress toward goals
3. uses available data 4. identifies problems
5. shows historical trends 6. prioritizes among issues
7. sensitive to changes 8. cumulative pollution impacts
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Developing An Indicators List For Water Resources

Having identified the characterisics that make a good indicator, the group
focused on the workshop exercise of selecting twenty-iive indicators for water
resources. The group recognized that to complete the workshop exercise it must
agres on an environmental goal and a target audience. It was decided the goal was
to determine the overall starus of environmental health in a state. The level of detail
sought would be an overall assessment, using general indicators. The audience for
the information was to be the public and government officials.

The group decided that due to the time allotted they would not account for all
of the important characteristics of an indicator. Therefore, six of the nineteen
characteristics noted above were agreed upon for the workshop exercise. The
indicator should be understandable, cost efficient, reliable/representative
/defendable, show progress, enhance accountability, and educate ':e general
public. Given the time constraints, it was agreed that the workshop list would be an
exercise, and not a fully considered, usable indicator list.

The short list was developed by allowing each individual to nominate one
indicator. Several participants were allowed to nominate two. Participar:s debated
the merits of several indicators which were nominated; however none wee rejected
due to disagreement. Thus, the list is reflective of the accumuladon of many
individual values, and does not represent extensive debate or compromise. The final
list contained twenty-five water-resource indicators.

Once the workshop list was completed the group wanted to rank the list to
emphasize the most valuable indicators. Each participant picked the 5 indicators he
or she believed most important from the 25 and voted for them. The toti qumber of
votes each indicator received was counted. The one receiving the most votes is listed
first (#1), the one receiving the next highest number of votes is listed second (#2)
and so on. The indicator receiving the fewest votes is listed last (#25). It was
pointed out that no economic indicators were chosen and this is an important area
that should not be ignored when developing a set of indicators for use in a specific
state.

The following twenty-five indicators, listed in order of importance as ranked by
the group, is the outcome of the workshop discussions.
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Water Workshon Exercise: Indicator Set

1. Land Use/Land Cover

(39

Water-Quality Index

Benthic and Fish Abundance, Assemblage and Diversity

LI

4. Habitar Status

Percentage of Designated-Use Attainment

Nitrate Concentration

Public Eavironmental Education and Activity Index

R N

Index of Water Supply versus Water Demand

10. Presence and Absence of Indigenous and Noxious Vegetation
11. Number of Exceedences of Ground-Water-Quality Standards
12. In-Stream Water-Flow Measurements (peak, low, and 7Q10 day)
13. Number of Sites with Confirmed Contamination

14. Sediment Contamination

15. Index of Environmental Agency Coordination

16. Dissolved Oxygen

17. Pollution Loading per Area (including pesticides)

18. Total Phosphorus

15. Water-Body Status

Percentage and Acreage of Shellfish and Fish Areas Opened & Closed

20. Percentage of Population Using Public Community Water Supplies in

Compliance with Safe Drinking Water Standards
21. Number of Fish and Drinking Water Advisories
22. Fecal Coliform
23. Baseflow/Runoff Ratio
24. Volatile Organic Compounds

25. Number of Permits and Percentage ir Compliance with Standards
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Tne resuits of the worksnop exercise arz that e development of a list of
indicators for a Staie or a2 r2zion wil entl subsianual work., debate and
compromise. Several techniques used during the workshop could be empioyed when

developing indicators for actual use bv a sware. Identifying goals and targsting ones
audience is an imporiant {irst step. Tne list of desired characieristcs of an indicator
is a good tool for comparing indicators. The water workshop adjourned at noon.



AIR WORXSHOP

The alr workshop was moderated dv Sally Dudley, Executive Dirscior,
Association of New Jersey zavironmental Commissions. The discussion degan at 9
a.m. and ended at 10:30 a.m. A working list of exampie air indicators was diszibuted
to the conference participants prior to the workshop. This list was used as a starting
point for workshop discussion and is shown in Appendix C.

The purpose of the workshop was to develop a list of air indicators which
measure environmental progress, that are easily understood and can be repored o
the public.

Defining An Environmental Indicator

Workshop participants discussed the importance of defining an environmental
indicator. Historically, national air pollution standards were based on percepton
and nuisance. If you can smell it or see it then it is a pollutant that should not be
present. For example, at one time in Los Angeles the soiling of laundry hanging
outside by air contaminants was used as an indicator of air quality.

Traditionally, there has been reliance on visibility as an important indicator of
air quality. In California the inability to see the mountain range from one’s home
reduces property values substantially. Also, odor complaints are traditional air
quality indicators. These are all perception based indicators. If you can see or smell
something the air quality is "bad". The problem with perception based air indicators
is that they do not measure health impacts; or include colorless or odoriess air
contaminants, management strategies, ecosystem impacts.

Other common indicators do address management strategies and air cond:=cns.
The indicators selected in the Clean Air Act demonstrate this focus. In the Clean
Air Act, Title I measurements focus on air quality standards and criteria polluz=nts.
Title I indicators emphasize motor vehicle measurements, such as reducing the
number of vehicle miles traveled (VMT). Title III indicators measure air toxics.
These indicators are technology based or activity based because the health effects
anccii ecosystem impacts of the 189 identified hazardous air pollutants are not well
understood.

Following a discussion, the group agreed that environmental indicators for air
should measure the following six areas.

1. Health Impacts 2. Air Conditions
3. Actual Emissions 4. Management Activities
5. Environmental Impacts 6. Public Perceptions and Actions
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Health imgacts are difficuit "o direcily ue 0 daily air condidons. Monitorng of

air conditons. z2missions and management acuviiies are somewhar sandargizac
cgay. Tners is 3 markad ibsenca of 2cosvsiem impact monitoring gresendy in use.

Thais is reflecied in the sbsence of 2avironmental !mpact indicators noted on the iist
or example indicators handed out at the deginning of the workshop. Zach of thesa

Tndicators Which Meaasure Heazith Impac:s

Human risks due to air exposure are determined today by a standard
calculation. This is done using actuai 2missions data and toxicity data :o detarmine
the potential exposure and suosequeni potenual health risk. The risk to human
heajth due to potential exposure to the air is an important indicator; however, one
could not report ail potental exposures to the public without overwhelming tham.
One might [ist the top three carcinogenic exposure risks each year, along with
informaden on the degrez of exposure, for the public. This would indicate ihe
criZez] chemical compounds. The top three chemical compounds may change from
year to year. This change could indicaiz progress in managing air quality.

Another possible nealth indicator can be obtained from the Right To Know data
bases mainuined by the Swates. Those carciriogens identified in the top ten category
of volume or risk could be included in the potental health exposure calcuiations;
along with the top non-carcinogens based on either volume or reference inhalation
expaosure.

Indicators Which Measure Air Coaditions

Several indicators were discussed which measure general air conditions on a
daily or periodic basis. Visibility is 2 simple and useful indicator that the public can
understand. New Jersey monitors visibility at one wildlife refuge site, but the
indicator does not differentiate betwean natural, facility, or mobile source generated
smog. Some states do not measure visibility.

Many States use the number of exceedances of the National Ambient Air
Quality Standards as an indicator. One example is the New Jersey Poliution
Standard Index (PSI) which measures ozone, nitrogen dioxide, carbon menoxide,
sulfur dioxide, smoke and partculates. The index combines the individual
measurements into one value betwesn 0 and 500. A daily value berween 0 and 50
indicates good quality air; while a value berween 300 and 300 irdicates hazardous air
quality. In general, a value above 100 adversely affects human health. This single
index is reported daily and provides the public with a general understanding of
overall air quality with three main caveats. The index includes only six pollutants
ard its accuracy is based on the extent of a given State’s air monitoring network.
There are questions about the geographical extent of a given exceedance. For
example, a carbon menoxide monitoring excesdance may represent conditions which
exist at one location the size of a street block.



Criteria pollutant ambient data is available now, but does not hold the pubiic's
attenton. These indicators could be changed to heaith based indicaiors. One ordon
1S {0 report the number of person hours of exposure !0 2ach poiluizni. Anciher
opton for a health based measurement is the duration of dme an zverage zerson s
exposed 10 excesdance concentraiions Of a criieria poilutant.

The last air indicators discussed were the pH of acid —zin and the conceatmztion
of ground-level ozcre. There was some debate whether these indicators measure the
quality of the air, the health of the ecosystem or the potential impact on human
health and welfare. These measures have broad implicauons and may not be ied ¢
air conditions or ecosystem impacts as closely as some proponeats suggesi.

Indicators Which Measure Emissions

Measuring or estimating actual emissions from vehicles and facilides is very
difficult and prone to large errors. Generally, experts agree that surrogate indicators
for emissions are acceptable; however there are difficulties with some commonly
used surrogate indicators. Typical issues and problems were discussed.

The number of cars or the percentage of cars that annually fail emissions
inspections was discussed as a possible indicator. One problem with this indicator is
that emissions standards change, so emission standards five years from now will
likely be different from today’s emission standards. This affects the usefulness of the
indicator over time and makes year to year comparisons of questionable value. The
group did agree that emission inspections of light and heavy duty vehicles should be
mandatory.

Vehicle miles traveled (VMT) is a good surrogate indicator for emissions data.
One problem with this surrogate indicator is determining what threshold value is
meaningful to regulators. Similarly, what threshold value is meaningful to the
general public? For example, New Jerseyans travel 60 billion VMT each year; is that
too much? At certain times of the day, on certain roadways, traffic slows down and
emissions per mile change; thus, VMT are not a straightforward surrogate for actual
vehicle emissions. Another issue is that VMT has been increasing at 3 percent per
year for most of the 1980’s. It is difficult to explain why VMT is increasing while air
quality is actually improving.

Another emissions related indicator is the percentage of vehicles using
alternative fuels. Alternative fuel vehicles run on natural gas and propane. Last
year 5 percent of all vehicles used alternative fuel. The percent of alternative
vehicles could indicate several areas of progress to the public; including research and
development progress and reduction in emissions. Also, this indicator can be used to
educate the public about the dynamics between environmental and social issues.
Presently, alternative vehicles do not pay fuel tax. While increasing percentages of
alternative fuel vehicles are a positive indicator from an emissions standpoint, they
are a negative indicator from an infrastructure funding standpoint.



Emissions are used as an air quality moniioring tool by govemment zand as a
market ool Oy industtr. Indusities trade emissions as a commoditv, obtaining
credits for moDdiis or 3@uOonary sources Or inev dank iie emission cradiis for furure
use. Thus, 2mission markets and credits shouid de inciuded in any final ar
indicators lst.

Indicators Which Measure Management Activities

Management actvites include permii, controli and enforcement activites.
Permitting information links the sources with the emissions. However, permits do
not provide information on actual amounts (volumes and concentations) of
emissions. Stll. permits provide useful data for assessing changes over iime in the
aumper, type and volume of facility emissions. This baseline is needed for new
numbers, different types or difierent volumes of emissions to indicate either progress
or lack of progress. Typical permittng indicators include the number of each type of
air permit, the number with a certain volume of emissions or the total volume of
emissions permitted.

One paricipant suggested reductions in commuter trips as a management
activity indicator. Other participants were concerned that these control measures
were not accounting for the largest segment of automobile use. Some information
suggests that 63 percent of automobile movement is travel to shopping ceaters or
entertainment centers. It is clear from this discussion that measures of management
activities are only valid indicators when a verifiable, measurable relationship has
been demonsirated between the activity monitored and specific impacts in air
quality, ecosysiem and/or human health. Without a demonstrated relationship
betwesn activity and actual impacts the meaning of the indicator is not clear and
cpen to misinterpra=ron and misuse. '

Another typical air indicator is to count the number of enforcement activities or
the amount of fines assessed or collected from enforcement activities. This indicator
measures the efficiency of the State’s environmental agency as much as it measures
the number of probplem facilides affecting the environment. Thus, the actual
meaning of the indicator, in any given report, is open to several interpretadons.
Another question raised is whether the public is really interested in this type of
information.

Tndi i A 1

Ecosystermn impacts due to air quality are difficult to quantify. One example is
research into the effects of air pollution on crops. Rutgers University has done
extensive research on the relationship between ozone levels and crop development.
The results are mixed depending on the specific crop, the concentrations of ozone
and the duration of exposure.



Other air quaiity conditions. such as ground-ievel ozone and acid Geposition. zre nct
directly tied :0 measurable 2cosvstem impacis. Insizad, the air gualicy :ondidons
may result in an effect, which in combinaten with other conditens or “ollowing 2
complicated series of intermediate 2fiects. impact the environment in a measurabie
way. A common example is using the percentage dieback of ceriain tree species 1o
indicate the impact of acid depositon. It is important that other causes of dieback.
such as disease or drought, are incorporated into the interprewation of general
ecosystem changes.

The type or appropriateness of an indicater may de geographicaily determined.
For example, acid rain damage on blue spruce in Vermont is regionally specific.
Another example is lichens which can be atfected by atmospheric concentrations or
metals, but are geographically limited. Some ecosystem impact indicators will likely
be regionally specific.

Another possible ecosystem impact indicator is the monitoring of metals in lake
sediments or nitrates in estuary waters. Research has shown that atmospheric
deposition is an important mechanism in the accumulaton of contaminants in these
areas. Often though, there are other mechanisms which contribute to the
cotptaminant accumulation and separating the poruon due to air deposidon is
difficult.

Some participants noted that identifying causes, and the relative contribution of
various’ sources to a given environmental problem was not necessary because
indicators should measure general environmental health. For example, nitrate
accumulation in water can be caused by air deposition, agricultural runoff, -urban
runoff and other sources. Therefore, determining the amount of nitrate
accumulation due to air deposidon as opposed to that from agricultural runoff, was
not necessary. They expressed the position that the nitrate concentratica indicates
general ecosystem health and that was sufficient to gauge environmenti progress.
Others felt that to translate indicators into positive actions, one should choose
indicators that can be tied to specific media or activities. Most agreed that it is
important to understand the cause and effect reladonships underlying general
ecosystem measures before one uses indicators as a basis for actions or response.

Indicators Which Measure Public Percepdons and Acgtions

One problem with indicators is that they may be misinterpreted by the public.
For example, the air may look dirty, but the health quality may be fine. To avoid this
indicators should be reported which can be easily explained and understood.
Visibility is not a primary indicator, it is a secondary indicator; but it is easily
understood by the public. It can be used to drive the indicator process and
familiarize the public with the more important primary indicators, which are health
based and not merely aesthetic measures.

2-15



Indicators can be used to educate the pubiic about their roie in ar QU&h-V
Private industry alone shoula not be askad to make saccificss io r'wrove: he nation’s
air quality. The generai public over the past four decaces has increased car
ownvs%up sxcﬂ.iﬁcqndv High schools have changed from having no pariing lots o
fully ioaded paridng lots. Most of the major point sources of air contamination are
under management. Dramatic air qualzcy improvements in problem zones must
address incividual benaviors and lifestyie choices.

Another issue that must be addressed is de'ermining "how clean is clean", and
how much we as a society are willing to pay for a certain level of air guaiity. An
indicator which can stimulate this debate is to express poilutant costs in doilars per
ton of pollutant. In California it costs $20,000 per ton to controi hydrecarbons. For
industries at the 98% control level the cost rises dramatically to achieve a 99%
pollutant control level. Do we, as a society, wish to pay those cosis? Are there
creative solutions, such as polluLion credit banking, borrowing or trading which can
be used to achieve the desired reducton? Two indicators were suggested to
highlight this issue. One is dollars spent per pollutant. The second is tons of
ambient pollution over gross regional product. This second indicator gives one a
very broad measure of the relationship between a pollutant and the industrial base,

It is clear that indicators can contribute to the air quality debate. Indicators
must be chosen which can be realistically interpreted by the public. Trade
associations, such as the American Institute of Plant Engineers, should be consulted
and included in the indicator selection process as much as the general public and
environmental interest groups. The problem with developing indicators is selectng
ones which are understandable and reflect the value the public places on clean air.
Public awareness and public perception are crucial to the development of
appropriate environmental indicators.

To complete the workshop exercise, selecting environmental indicators for air,
the participants agreed to focus on those indicators for which data are collected.
This was done because only these indicators could be 1mp1eme'1ted and reported to
the public in the immediate future. Fourtesn indicators were selected and are listed
below. It was agreed that these indicators are a good starting point for air indicator
development, but that there was insufficient time to finalize the list or fully debate
the merits and disadvantages of the following choices. All categories of indicators
discussed are represented in the indicators selected.



Air Indicators Exercise

Heaita Impacts Indicators

1

1. Number of Person Hours of Exposure to NAAQS Violations

Air Conditions Indicators

(§8]

Pollution Standard Index
Visibility

Odor Complaints

voos W

Smoke Shade

Actual Emissions Indicators
6. Emissions Data
7. Emissions Inventory (including Right-to-Know)

8. Emissions by Type

Management Activities Indicators

9. Percent Vehicles Failing Emissions Testing

Ecosystem Health Indicators
10. Crop Damage
11. Needle Damage

12. Ames Testing (mutagenicity)

Public Perception Indicators
13. Amount of Emissions Trading

14. Amount of Expenditure for Controlling or Buying Offsets



Summary

As a final caution the participanis noted that carz must Se 2xercised when
seiecung 'mdic.;tors secause siandards and technoiogy will change significandy over
ume. Meaan'u information one year may nol dDe comparable wuh information
collected in the nex i year or the nex: decade. For example, the number of vehicle

miles traveled will not mean the same thing if future vehicles mun very ciaanly.

Also, it is imporant to be knowledgeable about the impacts of our acdons.
Methyl tertiary buryl ether (MBTE) is used a5 a gasoline oxygenate to heip meset the
oxygenated fuel standards during the winter months in some areas. The purpose is
to reduce carbon monoxide emissions. Some people are reporung illnesses from
MBTE exposure. There are questions now about controiling a criteria pollutant with
a substitute which may be an air toxic or health issues. These experiences highlight
the complexity and depth involved in environmental management and the need for
careful selecton of indicators which will be used to measure our environmental

progress.



NATURAL RESOURCES WORKSHOP

The session was attended Dy sixtesn peopie, mainiy representatives from szt
governments. Tne session was moderated Dv James Bemard, Director, Natural
Resources Policy Division, Maine State Planning Office. The moderator and the
group members were provided with a list of example indicators in this area to
faciiitate discussion.

The group concluded that environmental indicators are used to measure
environmental conditions and trends. Process measures, such as the number of
hunting licenses or permits issued, are generaily not good indicators.

There are three questions that an acceptable indicator should address:

1. What is happening to the state of the environment, what are the changes and
the trends ?

2. Why is this happening/changing - what are the causes of change, what are the
stresses ?

3. What is being done about it, what is the management response?

During this session natural resources indicators were placed into four
categories: land, biota (wildlife, human demography), natural economic resources
(agriculture, forestry, fisheries), and outdoor recreation. The group agreed on a list
of indicators for each category, and discussed the advantages and disadvantages of
each. All of the indicators selected measure the state of the environment or
environmental trends.

Land
1. Land in Conservation Ownership

This is an indicator which would ordinarily be quantifiable at the state and
federal levels. Possible subcategories for this indicator would be: lands that are open
to the public, private lands, land managed by the Department of Defense. Lands
open to the public may not be a good indicator because an area that is open to the
public may not be a protected area.

2. Land Use/Land Cover Change Over Time, in acres
3. Percent and Absolute Change in Wetlands, by type

This could be expressed as percentage of total acreage in a state that is titled as
wetlands by type, geographical distribution, by county, and percentage lost since the
time of European settlement. There are differsnt systems in place for inventorying
wetlands and data collection could be a problem. The health of wetlands is
important to their characterization and difficult 0 determine; therefore an indicator
species could be used as a sub-category. In view of these constraints, an aggregate
measure may be more suitable for wetlands.



Biota

4. Chemical Contaminant Lavais in Raptors

5. Reproductive Successes of Raptors

6. Eggshell Thickness of Rap:ors

Wildlife species are good indicators of the effects of chemical contaminadon.
human impact, and loss of wetlands. Amphibians and reptiles are good indicators of
habitat change and quality, so they can de used for a measurements of ecosvstem
health.

7. Migratory and Wintering Bird Populations

8. Deer Harvested by Hunters

9. Canada Goose Reproduction and Distribution

~Geese may not be good to use as an indicator because their populations are

subject to significant influence by human acdvities. Canada goose populations are so
high in some areas that the goose is considered a nuisance by some; this does not
mean the bird is a poor indicator.

10. Breeding Populations of Waterfowl

An overabundance of wildlife could provide useful information for policy
makers. Also changes in the size of animal/bird populations could indicate changes
in habitats. There are good data available on the above list of indicators. In the case
of migratory birds, data collected helped to focus on causes outside North America.

11. Furbearer Populations Measured in Absolute Numbers

Trapping data should not be used, because this is subject to much outside
influences. Presence of furbearers could be a good indirect indicator of the impact
of cutiing down forests.

ngmic Resource
Due to time constraints opportunities for discussion in this area were limited.
12. Estimated Number of Cold Water Species

This indicator provides an estimadon of the productivity of streams for cold
water species.

2-20



13. Sheilfish and Finfish Landings. ibs.. vear/level of 2ffor

The precise method for determining the level of effort was not discussed. This
should consider numbers of fish or pounds of fish, not dollar values; dollars only
provide the going rate for {isa.

14. Shellfish and Finfish Population Levels

Populatdon leveis could be measured in terms of abundance, size, {requency,
mortality and growth.

15. Heavy Me:al Concentradons in Shellfish

16. Percentage of Acres of Shellfish Harvest Areas Opened and Closed
17. Acres and Species Compositon of Undisturbed Forests

18. Producdvity of Forests

This indicator can be reported in terms of increases or declines of individual
species.

Summarv

The indicators selected were three from land, eight from biota and seven for
natural resources. Due to time constraints, outdoor recreation was not addressed.
Indicators do not necessarily have a cause-and-effect relationship. The trends
revealed by well selected indicators will provide information and assist in
determining future questions to be asked.
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HAZARDOUS WASTE, HAZARDOQUS SUBSTANCES AND
SOLID WASTE WORKSHOP

Weicoming remasks and introductons were macz by the moderziors. Mars
Sheil of the NIDE?E znd Bret Burdick of Virginia Waste Management. Tne
workshop was held on March 7, 1993 from 9:00 until 10:30 a.m.

The attendess reviewed lists of potenual hazardous wasie and solid waste
indicators that were prepared by the NJDEPE. The workshop partcipants were
asked by the moderators to avoid defining whether any indicator is the best, but
rather to categorize these indicators into subneadings.

A question was posed to the group about whether the hazardous and solid was:e
lists should be combined or kept separate. It was agreed because of time constraints
that hazardous waste and solid waste indicators would be discussed together znd the
group would attempt to develop a list of waste management indicators covering both

types of waste.

What Makes A Indi r

The group felt that indicators should be chosen to reflect the status of the
environment, and not measures of process or performance of agencies. Process and
performance mezsures are used extensively in the hazardous waste area. There was

general agreement on this point.

Indicators As A Measure OQf Environmental Qualitv

The discussion focused on environmental quality. A question was raised as to
how indicators czn be used to show that the environment has been affected beczuse
of the management of hazardous and solid waste. The following five items were

cited as important issues.
I. A major goal should be source reduction of the waste.

2. A mechznism to quantify successes in waste management is nesded; this
could be done on a per capita basis.

3. The toxicity and treatment of waste materials must be considered in light of
the issue of relative risk.

4. The focus should be on source reduction of toxics rather than the "end of the
pipe” solutions; the issue of pollution prevention was raised.

5. Itis easy to focus on the process and measures of activity, but this may not be
the best type of indicator.
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Sow Do You Categonze Waste And Quantify Sourze Raducricn

Waste reduction was cited as a 2y issue. Thnere was an exiensive discussion on
creating separate categories for residential, commercial and indusirial wasie and
how to quantfy source reducicn. The following five points were raised on this
subjec:.

{. Should waste, such as dredging materials frem New York harbor be
consider=d? If so, what is the overall impact on the environment?

2. Information from manifests and origin/destination forms could be helpful.

3. The absence of complete data should not render an issue unimportant.

4. There must be separate consideration for residential vs. industrial amounts
of waste. Small amounts of a significantly hazardous waste (e.g., plutonium) is

an imporiant issue.

5. The amount of the waste is not the only factor; toxicity and relative risk must
also be considered.

The Florida SAFE Report And Waste Management

The Florida SAFE report and its lack of indicators for hazardous waste
management was discussed. The group felt that RCRA considerations were a
relevant topic, since adding a small amount of a hazardous material to a large
quantity of non-hazardous material could result in all of the material being classified
as hazardous. The effect of solid and hazardous waste management and
contaminated site cleanup activities in other media such as water and land was also
cited. Not all waste that is generated can be reclaimed; therefore, relative risk is
especially important. Four criteria for the selection of indicators for hazardous and
solid waste are listed below.

1. The volume of waste material disposed.

2. The need for a combination of indicators that are direct and indirect
measures of environmental quality.

3. Consideration of the environmental impacts of not disposing of waste or not
creating waste.

4. The best perspective for waste management is to think in terms of not
creating waste.



Impact of Waste On Other Media

The impac: of hazardous waste and solid waste managament on othaer meciz
was discussed. This topic was viewed as exuesmely imporiant since improper
management often affec:s other media. It was acknowiedged that informadon on
historical trends for this topic is difficult to obwin.

Should A Good Indicator Measure Ambient Qualitv Or Procass

There was discussion on what process measures show and what their impacts are
on issues such as air quality. How waste management affects resource allocaton and
planning and how this information could define gaps in data were also considered. It
was mentoned that there may be several different levels of indicators that need to
be used to consider the overall environmental impact of waste management. The
amount of material that is released or discharged was noted as a critical factor.

Public Awareness And Participation

The following points were made relative to public awareness and participation.

1. Today, the public is better informed about waste disposal but may not know
all of the details.

2. The amount of hazardous and nonhazardous waste recycling is an important
measure.

3. Is the amount of money spent on site remediation a useful indicator? It may
not be.

4. We need to define, evaluate and quantify the value that society places on
waste management and waste avoidance.

S. We need to consider what the relative risk is of not cleaning up. Are
resources being used to clean up something that is not a "big risk™?

Releases To The Ambient Envirgnment

The impacts of hazardous and solid waste releases to the environment were
discussed and the following issues were noted.

1. Linking indicators could be discussed in terms of fate and transport.

2. A separate category for accidental releases may be needed.
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3. The Toxic Release Inventory (TRI) data may be helpful; we nead to know
which media are being arfected.

4. Enforcement actions are the waditional acivity measure for this issuz;

however, direct measures such as monitoring wells and other ambient
monitoring funcdons are another way of assessing this impact.

Conclusion
The meseting concluded with the group deciding upon the following ten
candidate indicators for hazardous and solid waste. These are not presented in any
partcular order of priority, although source reducton and recycling were viewed as
important subjects.

1. Source Reduction - total amount of solid/hazardous waste generated per
capita/per industrial process or units

2. Source Reducton - total amount of solid/hazardous waste decreased per
capita/per industrial process or units

3. Source Reduction - change in total amount of hazardous/toxic materials
used in industrial processes

4. Total Amount of Solid/Hazardous Waste Diverted to Recycling Processes

5. Change in Relative Risk - as a function of a process or waste management
acavity

6. Collection of Waste - illegally or improperly managed waste in tonnage or by
the percentage of reduction

7. Number of Curbside Programs for the Collection of Recyclables

8. Public Participation in and Awareness of Recycling/Household
Hazardous-Waste Programs

9. Resources Diverted to Waste Management Systems

10. Releases and Transfers (TRI) to Ambient Environment
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ENERGY AND MISCELIANEQOUS WORXKSHQP

The session was moderated by fece Sullivan of ne NJDEPE ané Carol Siokss
Cawiev or the USEPA, Region III. The group consisied of abcut twen:/ paracipanis
wno represented government agencies, the public and induszv. The group Arst
discussed the critenia for selecition of indicators and then chose indicziors and
evaluated them against the selecied <criteria. The list that was developed was ot
meant to be comprehensive but rather an aid in determining what is a good
environmental indicator.

Indicator Criteria

The criteria for selection of good indicators are listed below,

L. Avalability of data

[N

. Useful purpose of the indicator

3. Connection to environmental quality
4. Connection to environmental quantity
5. Understandable by the public

6. Predicdve

A key question is whether indicators should predict what may happen or
whether they should be measures in and of themselves. A good indicator should
show cause and effect as well as changes in the environment. If we consider every
environmental issue, then there could be 2000 separate environmental indicators.
Indicators should be judged for relevance and priorities; intrinsic qualiry of life items
may not be suitable. Indicators should be a reflection of environmental health
whether or not they are driven by economic forces.

Environmental quantity may be just as imponant as environmental quality.
There can never be enough of certain things; for example, bald eagles. Indicators
should be results oriented, the endpoint should be something we want, and they
should be comprehensible to the public.

There may be an occasional lack of consistency in the data. For example, if you
are sampling a stream and you sample from different parts of a stream at different
times, yoa change the sampling conditions. In addinon certain indicators may be
useful but there may be a lack of data. Do not rule out something because there are
insufficient data.
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Agriculture

e e e ey

The Indicators for agriculure were chosen and comparsd ¢ wie lisuag of
criteria 0 determine now many of ‘e criteria could be mer.

This appears to be the oniy indicator group wnich has deen daveloped which
refiacts a specific industy. Agriculture may be considersd as z resousce or as a
mezsure of development.

1. Acres in Production or Orgzanically Farmed - mee:s 2il criteria

(8]

Number of Farm Acres Gained or Lost - mests all critaria
3. Soil Loss Rate (due to erosion) - meets all criteria

4. Calorie Input per Food Calorie Produced - mests all criteria except
predictive to the public

5. Tons of Fertilizer Used/Removed - meets all criteria
6. Herbicides/Pesticides - mests all criteria

7. Public Dollars - resources expended: to keep acres out of production, megts
availability-of-data criteria only

8 Acreage in Agricultural Easement - meets all criteria
9. Pesticides in Surface Water - meets all criteria
10. Total Agricultural Production - mests all criteria

11. Animal Waste Produced - meets all criteria except environmental quantity
and comprehensible by the public

lic Health

Direct health measures do not relate only to the environment. Three indicators
were chosen in this category and debated as to their limitadons and benefits.
Prevalence of rabies in animals is a public concern and a possible indicator. Is rabies
environmentally connected and how does environmental management affect rabies?
Another instance is the prevalence of Lyme disease; does an increase in Lyme
disease indicate that the deer population is on the rise or lyme is being passed from
one animal to another?

Another consid-ration would be specific concerns related to one specific
industry; for example, in Florida there is a concern over phosphate mining
operations. The issue might be in-plant vs. out-of-plant, focusing on health
down-wind from a smelter or a coke oven.
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A third possible indicator that was discussed is cancer rates. A direct correlation
perwesn cancer rates and an environmental exposure may be difficuit o de' Tmine.
Cancer rates may run parallel (o the ozone hole, for exampie. Cancers would de in a
geqe:c; category decause there is so much mtg:est in the dose-risk arsa. There is an
inconsisteacy when you avoid using a cancer indicator and the policies are driven by
cancer rates. This is important since public health is often the true goal, not
eavironmental quality.

The indicators chosen in this section are listed below.

1. Asthma Health Stadstics - number of individuals affected
. Allergies
Pb Blood Levels
. Skin Cancer Incidents
Prevalence of Rabies in Animals

Outbreaks of Waterborne Diseases

I

Occupational Health Data

Energv

The group agreed to focus on transportation issues and not stationary sources.
Non-point sources are not as controlled and tend to be dependent on human
behavior patterns, as opposed to the statonary/point sources. Environmental
agencies can contyol electricity, power plants, etc. more directly.

Some states are currently monitoring the effectiveness of their conservation
measures. Environmental emissions by category fuels and the environmental impacts
due to fossil fuel combustion can be measured. Some states have initiated aggressive
fuel conservation programs without any methods in place for measuring reducton in
usage. This is a problem because they cannot show the effectiveness of their
conservation programs.

Demand-side management (DSM) consists of ways of gaining additional
capacity by conserving energy. This does not aiways mean wearing a sweater, etc.
DSM may also be technology driven. This would be presented as energy produced
and energy consumed.
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The grouo decided on the following ten indicators.
1. Vehicle Miles Traveled or Emissions ¢i NOX, COC. per Vernicie Miie Traveizd
2. Energy Usage per Capita - can be used as a base figure {or 2nergy

3. Land Use - mass iransit ridersiip miies, userul Jor states that have a high
populaton density

4. Global Energy Use - power mix of the total fuel use: pewroleum, coal, nuclear,
hydropower, bio fuels, alternative energies

5. Recoverables or Renewables as percentage of the mix

6. Conservation Rates - should be included since the United States uses 3 times
as much energy as the rest of the world combined

7. Energy Taxes - mignt not be a suitable indicator because they are a means of
promoting one type of energy source aver another

8. Waste-to-Energy Conversion

9. Waste Disposal Costs per Energy Type

10. Growth in Energy Production vs. Population Growth
11. Low Level/High Level Radicactive Wastes



CROSS MEDIA WORKSHOPS

SESSION 1
SESSION 2
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CROSS MEDIA WORKSHOP - SESSION 1

The cross media workshop of the Environmental Indicators Confersnce began
at 2:30 p.m. on Sunday, March 7. The workshop was divided into two sessions with
at least one representatve from each State in each session. Session 1 was moderated
bv Jim Bemard, Director, Natural Resources Policy Division, of the Maine State
Planning Office. A similar session was conducted at the same tme with the
remaining conference participants. Nearly thirty-five individuals attended the
session 1 cross media workshop. Most participants were from state environmental
agencies; however there were representatives from industry, the general pubiic, local
and federal government agencies. The goal of the cross media session was to
examine the interconnections among indicators used for different media: namely
water, alr, energy, natural resources, hazardous substances and hazardous waste.

Defining Cross Media Indicators

Session 1 started by discussing cross media issues and indicators. Land, air,
water and natural resources interact in the environment. A cross media indicator is
one which involves two or more media. A cross media indicator may be sensitive to
more than one stressor. For example, air and energy media often use the same
indicator, as do natural resources and water.

One cross media issue is lead in the environment. The human health indicator
for lead is lead levels in human blood. The environmental indicator for lead is
concentration in soil, water or biota. High blood lead levels may be traced back to
lead from paint chips, soil, air, or drinking water.

Another cross media indicator is the number of shellfish harvest areas that have
been closed. Closures of sheilfish harvest areas involve point and non-point
pollution, water quality, natural resources and human health. It was agreed that
little work has been done in the area of cross media indicators and that our purpose
was to initiate discussion on this topic.

The group agreed that indicators should be goal-oriented and shaped by public
policy and needs. Central issues include:

1. What does the public want to know?
. What is happening in the environment?
. I3 the environment better now? How do we know?
. Why is change happening? (cause and effect)

2

3

4

5. What are the environmental trends?

6. What is the government's response to trends?
7

. Are government policies having the intended effect?

2
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8. Are govemment programs having the intended 2ffect?
9. How much deoes it cost? Why has it cost so much?
10. Are the priorities correct?

lI. Are we 1mproving the environment or just moving pollution from one
medium to another?

12. What is the public’s perception of environmental quality?

! ffect And Environmental Tren

The focus of these questions 1is understanding environmental trends.
Environmental trends can pe established for single media or for cross media
indicators, such as those used in this discussion. To fully understand the
environment and its trends, knowledge of the cause and effect relationships is
essential. A mode! of environmental cause and effect relatonships is described
below,

At any given time the environment can be measured as having a given level of
quality (ambient condition). That level of quality is affected by contamination
sources or stressors (imputs). The result is a change in the environment's quality
(impacts), Dramatic changes in the environment’s quality often result in government
actions (actvity measures). Regulatory actions should influence environmental
quality (outcomes) by changing human behaviors. Regulatory actions have
associated social and financial costs. The cycle is essentially one of ambient
conditicns which are affected by inputs that cause impacts; the impacts then promote
subsequent activities, which have outcomes and costs. In general, good cross media
indicators describe outcomes. Other indicators would explain environmental
cause-and-effect relationships to the public.

AMBIENT +
ONDITIONS
OUTCOMES

Q Environmental INPUTS

Relationships Q
= = T

costs A

=

GOVERNMENT & PUBLIC
ACTIVITIES IMPACTS
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The closure of shellfish beds will be used to demonstrate this mode!l. The
general status of shellfish resources may dbe svaluated from the fecal coliform leveis
in the water and the toxic compound or metal concentrauons in shellfish tissues
(ambieat conditdons). The ambient quality is affected by stressors, such as
discharges from combined sewage overilows, non-point source runoff, acid
depositon and boats (inputs). The result of excessive contaminaton is a change in
the ambient quality and an increase in the number of sheilfish harvest areas closed
(impacts). Dramatic changes may increase permitting and enforcement actions
(actvities). Changes in human actions which are imposed by regulatory and
eaforcement actions should increase the number of harvest areas opened
(outcomes). It is possible to weigh the costs of regulating the various inputs agains:
the costs of losing portions of the shellfish harvest beds (costs).

The cumulative cross media indicator in this example is the number of shelifish
harvest areas opened and closed (impact indicator) and the trend of this indicator
over time (outcome indicator). The other indicators provide the public with a sense
of the environmental and social interactions influencing the trend.

The group agreed that the topic of cross media indicators is complicated.
Indicators should show environmental successes, failures, trends and financial
expenditures. Financial indicators were seen as important because they raise issues
concerning environmental priorities and resource use. Financial indicators should
include the costs of not doing cleanups or regulating potential sources of polludon.
It is important that tradeoffs be considered when regulations or restrictions curtail
industrial or community activities.

atrix Analvses Of Cr edia Indicator

The group attempted matrix analyses of several cross media indicators. Each
matrix focused on one cross media indicator and defined it using the model
discussed above. For example, the lead matrix listed the possible sources of
contamination input. In addition, the matrix contained the major indicators for
ambient conditions, such as lead levels in drinking water or air particulate
concentrations. The outcome indicators listed were lead levels in human blood and
bone. No regulatory activity or cost indicators were included during the exercise. A
matrix was completed for closures in shellfish harvest areas and another for
biodiversity levels.

umm
The group recognized the difficulty of presenting this information to the public
in an understandable format. To simplify indicator explanations for the public some

individuals favored using outcome indicators only. Other individuals favored using
cross media indices instead of single indicators.
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Indices combine several complicated indicators into a single vaiue. This singie
value can be ranked. Ranking generally tzkes the form of high, medium and iow or
some easily undersicod value. The U.S. Environmental Protecdon Agency is moving
away from combining single indicators together inin one index. Other individuals
believe that any indicator could be presentec (o the public in three seatences or less.
Rhode Island’s experience is that frequently reported indicators wiil be undersiced
by the public in time, even If the indicator is reladvely obscure.

There is no ideal mulumedia indicator which adequately covers all media. The
central issue is to find clusters of indicators which cross several media and poriray a
sense of overall environmental improvement or degradation. Bicdiversity is an
example of an indicator which represents cumulative air, water, soil and natural
resources conditions. The whole is often greater than the sum of the parts. The
application of this principal to indicators suggests other important cross media
indicators such as forest diversity, land use, land cover, etc.

The Cross Media Session | adjourned at 4 p.m. Overall the discussion was

inconclusive and most participants expressed the need for continued work in this
area.
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CROSS MEDIA WORKSHOP - SESSION 2

Tne Cross Media Indicator Session 2 was conducted on Sunday afiarmcon.
March 7. The moderator was Douglas W. Kievit-Kylar, Administranve Assiswznt,
Agency of Natural Resources. The session was attended by approximately thirty five
participanis. Tre purpose of the session was to select indicators which qualified as
crossing media. Tais was done by dividing the conference attendeses into two groups,
providing them with the lists of potential environmental indicators developed in the
earlier breakout sessions, and discussing cross media indicators.

The goal was to select indicators which cross several environmental media: for
example air quality, water quality, and land use. Cross media indicators may be
composite indices like the pollution standards index, bio-diversity scores or the water
quality index. Indices provide information on a number of environmental variables
by combining several measurements into one composite score. Indices provide easily
understood information to the public.

Candidate Cross Media Indicators

The group identified a series of indicators which span a number of
environmental media, as this was our first requirement in selecting candidate
indicators for our list. The media include air, water, land, natural resources, etc.
These indicators are listed below.

1. Land Use/Land Cover - affects natural resources, energy use

2. Population Density - affects land use, air pollution, solid waste
generation/disposal

3. Habitat Status - measure of health and condition of numerous land and water
species, measures physical and biological changes in the ecosystem

4. Energy - affects air pollution, water pollution

5. Public Health - measures adverse health effects whose source of exposure
may be through air, water, other media

6. Accumuladon Measures - human exposures, through various media to
contaminants which may bicaccumulate

7. Public Education/Awareness - an outreach process which informs the public
on several environmental media and problems specific to those media

8. Source Reduction - changes in industrial processes which result in multiple
environmental benefits, across several media

The process of compiling the list of indicators was difficult and complex. It was
decided that the best way to proceed was to decide upon the criteria to select and
evaluate indicators. The group discussed some of the problems inherent in
establishing cross-media indicators. Three main problems were identified.



Problems Inherent in Establishing Cross Media Indicators

Any list of cross-media indicators is likely to be made up of some indicators
wihich arfegt the environment and others wiich geflec: the results of human acdons
whether positive or negative. Tnis may restrict comparability among cross-media
indicators. For example, Land Use/Land Cover measurement is a good cross media
indicator which affects the eavironment. Habitat swtus is a cvoocl coss media
indicator which reflects the results of human or nawral actions. Having two
measures which are mutually exclusive makes it impossible to develoo one
composite indicator. It is imporant to realize that this dilemma will occur in trying
to complle one list of cross media indicators, and to clearly state this in any
explanation of process to the potential readers or users of these data to avoid
possible confusion.

Cross-media indicators will be valued differently in various geographic regions
of the country. For example, if a cross-media indicator includes ground water a.s a
component it measures, Florida would consider it important because ground water
highly valued in that geographic region. FHowever, another state which is not
dependent upon groundwater may assign a lesser value to this indicator. Regional
differences make it hard to reach consensus about which cross media indicators
should be most highly valued. There may be no single cross media indicator list
appropriate for the entire country.

Cross-media indicators are often general system measures and are not detailed
enough to identify cause-and-effect relationships. A biologic indicator such as the
number of fish diseases may not isolate any predominant environmental stressor on
the affected species. For example, if diseased fish are found, additional information
1s nesded to determine the route of exposure (air, water, sedlrnent) or the cause
(toxics, pathogens, metals, etc.) which led to the development of the illness.

h ristics Of A Indicator

The group then compiled a list of "What Makes a Good Indicator”. It was
determined that a good indicator had the characteristics listed below.

1. Cost-efficient

Ease of Data Collection

Reliable

Defensible

Reflects Accountability - not accounting

Understandable

SR

Translatable - must have the ability to be translated into a remedial action
which will be beneficial

8. Has the capacity to educate the public of their role in creatdng or solving the
problem
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9. Can be prioritized among all other indicators chosen

10. Is sensitive to change - must be able w0 reflec: changes occurring in e
media 1t i reporting on

Jses of Cross Media Indicator

The group next considered the uses for cross media indicators and compiled the
following list.

Consensus Building

Problem Definition

Educational Tools - behavior modification

Agency Direction/Policy

Resource Allocation

Measuring Change in Environmental Quality Over Time
A Strategic Planning Aid

It is interesting to note that some of the items on the list, such as education,
resource allocation, and sensitivity to change, also appear on the list of what makes a
good indicator. These indicators translate into measures of the environment and
recommended actions at the same time, giving us indications of potential problems
and identifying our appropriate response for reacting to them.

The group finished by making a "first cut™ at listing potential indicators which
mest the following criteria: they are cross media measures; they provide informatdon
which will not be geographically limited in its usefulness and, they can be used to
identify cause-and- effect relatonships. The following mdlcators are based on topics
from the first list which also meet the two additional criteria. The list is as follows:

1. Nitrate Concentration

2. Mercury Concentration

3. Lead Measures - including blood/lead levels

4. Land Use and Demographic Information
5.

Shellfish Bed Closings - could signify coliform, eutrophication, or air contaminant
level problems

6. Percentage of Designated-Use Attainment - swimmability, fishability and
drinkability measures

7. Measures Indicating Change In Biological Diversity
8. Increase Or Decrease In Indigenous Species



9. Raptor Populadon Size - eagles, falcons and other birds of prey
10. Water Quaiity And Fiow

11. Sediments

12. Human Health Impacts

Summarv

The consensus of the group was that idendrfication of cross media indicators is
an extremely difficult process. The group began with the goal of organizing
environmental data in a manner that provides maximum information to the public,
while using a small number of simple, easily understood indicators. The progress of
the group was quickly impeded by the recognition of several limiting factors.
Specifically, since some indicators affect the environment and others reflect results
of human actions, our process of reducing the list of potential cross media indicators
will reach a point where further progress will be stymied.

Cross media indicators will be valued differently in different regions of the
country. Finally, cross media indicators are often general system measures which are
not suitable for establishing cause-and-effect relationships.

Also, indicators which pass these tests must be judged on whether they qualify
as a "good indicator”. In other words, are they cost-efficient, reliabie, defensible,
useful for consensus building, etc. The attached list is provided with the caveat that
it is by no means a completed process. Rather, it is intended to stimulate additonal
research, debate, and to be used as a starting point for further work in this area.
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Conference Summary and Recommendations

In conclusion, the following comments and recommendations are offered:

A review of the products of the breakout groups and the individual responses
demonstrates broad and generally consistent agreement on the types of indicators that
should be included in the national system. Time and a lack of immediate access to
technical information prevented specific, technically correct indicators from being
developed. Further, even though the structure of the New Jersey and Florida
conferences was different with regard to the number and types of small groups, there
was generally consistent results, a heartening finding. It is recommended that future

conferences attempt to continue to incorporate the results of the New Jersey and
Florida conferences into their findings

One of the principal reasons that EPA sponsored these four regional conferences was
to allow states to identify indicators that had special relevance to their region of the
country. As appealing as this idea is, there is little evidence found in the conferences
that would suggest that states find this distinction useful. Every one of the 8 groups
either did not include regional indicators, failed to distinguish between regional and
national indicators or, in the few cases where list of regional and national indicators
were offered, caveats were entered disclaiming the utility of regional indicators An

examination of the New Jersey proceedings similarly showed to no great result from
the distinction.

While the reporting of data gaps was useful, with a number of important indicator data
gaps being reported in most groups, it would appear that the number of data gaps is
substantially understated. The indicators surfacing from the small groups and from the
individual work, which supposedly meet the selection criteria, are highly suspect. It is
likely that much more work is need in filling data gaps than is evident.

There is some evidence that "comparative risk assessment syndrome" is at work.
Since the indicators selected in most of the groups tend to be the product of existing
programs, and not based upon some comprehensive and logical assessment of risk
across all environmental issues, there may be reason to believe that some important,
high risk issues are not represented poorly or not at all, and that other less risky, but
well documented, issues are, perhaps, over represented. The absence of any real
consideration of indoor air issues is perhaps indicative of this condition. In the long
term, it may be useful to structure a national indicator system around the issues
identified in a national comparative risk assessment study.

Though the structure of the small groups was not particularly conducive to dealing
with indicators from a policy perspective,there was some diffuse pressure to produce
indicators that reflected some of the major policy positions being assumed by states
and promoted by EPA -- pollution prevention, sustainability and environmental equity.
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Future conferences may want to consider focusing some small group activity on
specifically developing indicators that deal with these issues

The results plainly reflect the problems with the quality of the available data. In spite
of some considerable effort to ensure that participants focused on indicators that
reflected an environmental result, a number of program activity measures were still
offered, particularly among the individual responses. At the high end of the scale --
indicators providing direct measures of human and environmental health -- there were
few indicators, with virtually nothing available for human health. Obviously there is
tremendous work left to accomplish in developing quality indicators.

Of the many data gaps directly identified of indirectly inferred, perhaps two of them
should selected for immediate and intensive treatment. Human health because of its
importance as a top level type of indicator and because of the near total absence of
meaningful national data, needs priority treatment. Land use/cover because of its
overall value in setting the context for other issues and because of its use in GIS
systems for creating new indicators is prime for focused effort. The amount of
available, but presently unusable and disorganized land use/cover information, offers
the opportunity for rapid and valuable progress.
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Water Quality

Water Quality is obviously a key area for indicator development because of the
overwhelming importance of water as an environmental value. This group was intended
to serve as a forum for dealing with water quality issues of all types -- surface and ground
water, fresh water and salt water as well as drinking water. Given the importance, size
and complexity of this issue, it may be a candidate for further division in subsequent
deliberations. Water quality was a highly popular issue, requiring two separate sessions to
accommodate at the conferees wishing to participate in this issue.

Group Presentation Summaries

Group 1
National Indicators
Ground Water: Number of public drinking supplies violating maximum contaminant
levels (MCLs)
Surface Water: Percent of miles/acres of water bodies meeting or not meeting
designated uses.
Drinking water: Percent of population served by systems violating MCLs.

Regional Indicators
Ground water:

1. Percent of leaking underground petroleum tanks.
2. Quantities of impervious surface.

3. Number of contaminated sites.

Surface Water:

1. Fish advisories.

2. Percent of shellfish beds closed to harvesting.
Data Gaps

1. Biological indicators (surface water).

2. Ground water monitoring.

3. Storm water pollutant loadings to surface water.
4. Percent of septic tank failures.

Workgroup Comments: This workgroup provided no interpretative comments as
part of its presentation
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Group 2

National and Regional Indicators
Ground water:

L. Ambient ground water quality.
2. Withdrawals/recharge rates.
3. Number of major sources of ground water contaminants.
Surface Water:
1. Bodies of water that meet ambient water quality standards.
2. Percent that meets designated usage of all water bodies chemical/physical/
biological.
3. Natural species diversity baseline index
Drinking Water:
1. Percent of public drinking water in compliance.
2. Percent population served by systems in compliance.
3. Number of advisories.
Water Resources:
1. Disturbance in the drainage basin.
2. Percent of low flow permitted by water withdrawal.
Data Gaps
1. Ambient water quality data.
2. Biological baselines for flora and fauna in the water.

Workgroup Comments

This group agreed that there is little merit to differentiating between national and regional
indicators. Nationwide standardization is needed in order to make the use of these
indicators universally acceptable.

Summary and Analysis

Reflecting the depth, diversity and complexity of water quality issues, the indicators
emerging from the results of the group and individual processes, as well as the results of
the New Jersey work, not much is generated in the way of a consistent structure of water
quality indicators. Instead, the collected information yields a rich array of indicator
possibles which may assume greater conceptual cohesion in the context a more refined
analysis of water quality issues.

Review of the work of the two work groups and of the individual work did, however,

produce some clear indications of some types of indicators that should support the water
quality issue. In general, four broad areas drew support:
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e Surface Water Quality:
A large number of indicators dealt, in one fashion or another, with the quality of
surface water, an amazing number of them being unique contributions. The two
commonly cited indicators in this group are:
1) Water Quality Standards Exceedances, and
2) Designated Use Measures.

e Ground Water Quality-

There was considerable interest in developing measures of water quality for ground
water given its importance. However, much of the support came in the individual
responses and most of those responses seemed to be based on measures found in
Florida's SAFE document, which projects data not generally available to other states.
Nonetheless, there was substantial support for indicators that supported information
concerning violations of water quality standards for ground water. Measures
regarding septic tanks also drew attention

e Drinking Water:
Drinking water indicator recommendations had some variety as well, but there was

general consensus that an indicator based on violations of maximum contaminant
levels (MCLs) was desirable

e Effects of Surface Water Contamination:
Another clear group of proposed indicators focused around the effects that surface
water pollution has upon ecological and human health values. Commonly mentioned
examples of ecologically-based environmental indicators include shellfish closings,
fishkills, biodiversity and habitat impacts. On the human health side, measures dealing
with populations affected by exposure to water contamination and public health
advisories typify the suggested measures.

A review of the water quality indicators produced by the New Jersey process seems to
indicate the same difficulty in finding a clean structure capable of organizing water quality
indicators The twenty-five ranked indicators found in their proceedings provides a useful
list of indicator potentials, but, like the results of the present analysis, requires more
refined analysis to be useful in developing a comprehensive and cohesive indicator system.

It is plain that water quality is an area where considerable additional work needs to be
done. The diversity of suggested indicators demonstrates both its importance and the
potential wealth of information that might be applied to the area. Probably more than any
other issue, water quality evoked recommendations for issues that are not directly water
measures. A number of measures were recommended that dealt with land use (habitat
change, land cover/use, drainage basis disturbances) and another group tied water quality
to measures of biological performance. Future regional conferences and the national
conference should investigate the dimensions of water quality more fully to ensure its
proper treatment.
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Waste

Waste is another broad area of environmental concern that projects a number of important
dimensions: solid waste management, pollution prevention, hazardous waste management
and a variety of specialized waste issues.

Group Presentation Summary

National Indicators

l. Total and per capita generation of all solid waste.
2. Total and per capita generation of municipal sohid waste.
3. Solid waste management by: type, strategy, final disposition (landfilling,

incineration, composting, recycling, and reuse), total tonnage, percentage
breakdown and per capita use.

4. Number and percentage of all sites with confirmed contamination (soil and ground
water).

5. Low level total amount of radioactive waste generation and methods of disposal.
6. Hazardous waste management by type, strategy, final disposition by total tonnage

and percentage breakdown.

Regional Indicators

1. Waste tons traveled per mile

2. Sewage generated per capita (sewage sludge) and disposal methods.
Data Gaps

l. Source reduction

Workgroup Comments

This group's concern is whether the above indicators measure ecological damage due to
waste contamination, or simply waste generation. While some of the indicators may be
ecological, most are related to waste activities alone, such as amounts of waste, where its
flowing, etc. This does not provide any indication of how the waste is affecting the
environment. The direct impacts to humans and ecosystems were discussed; however the
group could not develop any indicators to measure these impacts.

The group did not distinguish much between national and regional indicators, although the
lists above show some differences. All of the indicators above can be used at the national

or regional level. The group noted that it is important to clarify definitions in order for all

levels of government to collect the same type of data.
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Summary and Analysis

Since waste is effectively an artificially created construct -- and not a specific resource like
air, water, land or wildlife -- it is largely defined by the programs that have been developed
to manage its impacts. Not surprisingly, the majority of the indicators developed to deal
with waste issues have their base in relatively compartmentalized programmatic activities.
As consequence, in contrast to the previous water quality issue, waste issues tend to break
out into relatively clear and consistent groups that should make the development of cogent
clusters of waste indicators relatively simple.

A review of the group presentation summary and the individual responses indicates at least
five clear areas for indicator development:

e Solid Waste:
A review of both the individual and group responses indicates strong support for a
variety of solid waste-related indicators. At least four general types of solid waste
indicators were identified:

1) measures dealing the total and per capita amounts of waste generated,

2) measures dealing with the recycling of solid waste,

3) measures dealing with solid waste facilities (capacity, facilities causing
pollution, open dump counts), and

4) measures dealing with rates and methods of disposition of solid waste.

e Hazardous Waste:
A considerable number of responses identified a need for hazardous waste indicators,
with most of the candidate indicators focusing on either hazardous waste management
or on source reduction. While a number of waste management indicators were
offered, no clear choice was made Source reduction indicators were consistently
suggested, but the lack of data in this area prevented any serious candidate indicators
from being provided.

e Contaminated Sites:
Mirroring all of the highly visible site-based cleanup programs existing at the state
level, strong sentiment was expressed for the inclusion of measures that summarize
cleanup activity. CERCLA cleanups were the most common specific choice for an
indicator in this area.

e Toxic Releases:
Several measures were suggested involving the Toxics Release Inventory data, though
discussions in the group questioned the meaning and validity of that data source.

« Effects
As in all of the groups there was considerable concern for ecological and human health
aspects of the waste issue. A variety of measures were recommended that dealt with
the number of contaminated drinking water well, exposure levels of waste pollutants,
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etc. A desire for measures that correlate waste exposures with human health effects
was demonstrated, but specific indicators were not offered due to lack of data.

Other suggested indicators covered a variety of subjects including such things as
radiological wastes, medical wastes, and sewage.

Several clear data gaps did appear that are worthy of note. First, spurred by the
development of pollution prevention programs, indicators capable of providing measures
of source reduction activities were strongly supported, though the lack of data prevented
any specific candidate indicators from being offered. This is an area that is prime for some
sort of focused data collection effort. A second area deals with the lack of data capable of
associating waste source exposures to human health effects.

The New Jersey workshop results produced ten unprioritized and ungrouped indicators
which could easily be integrated into the five groups identified above or that demonstrated
a desire to develop indicators where important data gaps existed. In general, the New
Jersey results supported the results found in this conference.
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Water Quantity

The management of water supplies for all of the competing uses is not an issue that falls
within EPA's mission. As a consequence, indicators that reflect strictly the use or the
quantitative side of water issues are not usually at the forefront of indicator lists developed
within the EPA context. Water quantity as an independent issue is emphasized in this
conference because 1) water use is an important mission issue for many state
governments, and 2) water use is an important aspect of any comprehensive assessment of
environmental conditions.

Group Presentation Summary

National and Regional Indicators

1 Total/per capita freshwater withdrawal by use.

2 Number of public water suppliers pumping from receding aquifers
3. Number of inter basin transfers.

4. Use of reclaimed water.

5 Population affected by water restriction days.

6 Total annual average precipitation.

Data Gaps

1. Waterbed levels, flows, and inflows not meeting ecological, recreational,
aesthetic, and consumptive use needs.

2. Surface and ground water availability.

Workgroup Comments

This group thought mainly in terms of regional indicators, although these could be used
nationally, taking into consideration regional differences. During the group's report, the
question was raised as to whether these indicators would be valid in other climates, such
as arid areas. The group stated that the indicators would show some differences, but
would be appropriate overall. One attendee noted that some of the listed indicators are
"bean counts," or input measures rather than measures of results.

Summary and Analysis

The Water Quantity group produced a relatively coherent and focused set of results that
provides a good structure around which to structure indicators. Indicators clustered into
three main groups:
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e Water Use:
Virtually all individuals and well as the group presentation indicated support for one or
more indicators that measured use or withdrawal of both surface and ground water
usually by major sector (public supply, agriculture, industrial, thermoelectric, etc.)
Where appropriate, both total and per capita measures were suggested.

e Effects of Water Use on Water Supply:
Though the specific recommended measures were less certain, a number of individuals
identified indicators that sought to measure the effects that man's use of water had on
the water supply. Candidate indicators such as measures of flows and levels, aquifer
declines, and wells contaminated by water level declines are examples of this type of
indicator.

e Effects of Water Use on Humans and the Environment:
A similar set of proposed indicators sought to describe the impact the man's use of
water resource has had on man and on other environmental values. Stream
impairment, salt water intrusion, flows and levels impacts on wildlife, fisheries and
recreation are measures proposed that fit this type of indicator.

The New Jersey conference combined water quality and water quantity into a single
discussion issue. Only two of the 25 indicators brought forward by that workshop dealt
with water use issues.

The data gaps in this area are likely very substantial. Good information is available
through the US Geological Survey concerning water withdrawals by sector that may have
some national consistency Otherwise, while some types of data may be good at the state
or subnational level, there would appear to be a general lack of data concerning most of
the dimensions of water use identified. The collection of water use data is an area that
needs considerably more attention.
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Land Use/Demography/Resource Protection

Man's use of and impact on land resources is an area that is largely the responsibility of
state and local governments and of federal agencies other than EPA. A national
environmental indicator system, however, needs measures that assess these impacts
because they set the context within which almost all of the other issues are set. This group
was created to provide a focal point for the development of indicators that reflect
processes occurring in the broader society that have impacts on environmental values.

Group Presentation Summary

National & Regional Indicators, & Data Gaps (Top Six Indicators)

1. Land use by category.

2. Population shifts - growth.

3. Level of land use control.

4, Land use by ownership.

5. Identification of critical sites.
6. Chemical use and application.
Complete Listing:

-- Population.

-- Land ownership.

-- Land use by percent.

-- Chemical use - pesticides and fertilizers, etc.
-- Rates of visitation to public lands and parks.
-- What can be done with land - property rights.
- Preservation/conservation — special uses.

- Land use - environmental justice.

-- Permitting and enforcement.

-- Conservation — forest to other uses.

-- Conservation from other uses to development.
-- Number of cleanup sites.

-- Changes in wetlands.

-- Percent of population using sewage treatment by type.
-- Per capita vehicle miles traveled.

-- Population density/growth.

-- Demographics — population shift.

-- Environmental education programs.

-- Prime farm land.

- Percent of land being used — industry, waste disposal.
-- Abandoned industrial sites.

-- Species control programs.
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-- Percent of urban land underutilized.

-- Streams and shorelines with forested buffers.

-- Land use in flood plains.

-- Planning/management/regulation that includes all air, land, water.
-- Government land acquisition.

-- Homeowner responsibilities.

-- Land use control via environmental protection.

-- Definitions.

Workgroup Comments

The land use group noted that it is very difficult to get a good grasp of this subject
because of such issues as property rights. Some indicators can be used to measure how
land is being used versus how land is being regulated. If we want to examine how land is
being controlled, this information will be difficult to obtain, since some areas have no land
use planning per se. To this group, regional and national indicators are fairly synonymous.
However, one area's definition of "industrial” may be quite different from another area's.
For this subject, clarity of definitions is very important up front.

Rather than addressing data gaps, the group was more concerned with definition
questions and such questions as what are the categories of land use that we want to use.

One attendee suggested that soil resources, specifically topsoil, should be
considered. Another suggestion was to look at land cover to measure disturbance, rather
than land use. However, how the land cover is used is also important to measure.
Another suggestion was that the urban/rural mix is important to track.

Summary and Analysis

Although there was considerable diversity in the types of indicators that were suggested,
the general areas where the participants felt that indicators should be developed were fairly
distinct. Four such broad areas emerged:

e Population
Both the group and individual responses strongly supported measures that summarize
trends in population. Common recommended indicators include: total population,
population density, urban/rural growth, and population growth rates.

e Change in Land Use/Cover
Similarly, the group response and almost ail of the individual responses identified at
least one indicator of change in land use/cover as worthy of inclusion and quite a
variety of candidate indicators were provided. There seemed to be concern, however,
that a current source of data was not available.
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e Protected Lands
Another area of general consensus is the need for an indicator that measures the
amount of land that is some sort of protected status. Quite a number of indicators
were proposed that defined protected lands in a number of ways and it is doubtful that
any national indicator is presently available for lands other than federal. Appropriately
defined, data could be collected from state governments that could support a good
national indicator.

e Habitat
The final indicator type drawing consistent support is wildlife and aquatic habitat. As
with many of the other land use/cover indicators suggested in this issue, a consistent
data source appropriate for national use likely does not exist at the moment.

The New Jersey conference did not have a workshop that was the direct equivalent of this
group. It did have a workshop dealing with natural resource issues that recommended
several indicators dealing with land us/cover and an indicator that would summarize the
status of protected lands, measure generally supportive of the finding to this conference..

While data for a variety of demographic indicators is easily available, data associated with
land use/cover indicators 1s either not available or, or more likely, is not collected or
prepared in an appropriate format to support national indicators. This is an area that is
important to a national indicator system where usable data probably exists, but is not
currently available. Sizable progress could probably be made with EPA leadership in
providing nation-wide analysis of satellite information at state scale and by EPA working
with other federal agencies (Interior, NOAH, Fish and Wildlife Service) to identify useful
data.
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Air Quality

Air Quality rivals the two water issues as an indicator area because of its intrinsic
importance to the support of life and because of its importance to the mission of EPA.
This group was developed to capture indicators reflecting all dimensions of air quality,
including indoor air.

Group Presentation Summary

National Indicators
1. Number of people living in non-attainment areas by.
A. Income level, and
B. Ethnic group.
Average pH of rainfall.
Number of non-attainment areas nationally.
Mobile per capita source emissions.
Visibility.
Top ten hazardous air pollutants from the Toxic Release Inventory (TRI).

IS i

Regional Indicators

Trends in measured pollutants from vehicles.

Number of days lost at work/school from illness caused by air.
Trends in criteria air pollutants emissions

Number of homes/schools over the national radon level
Number of major industrial facilities NOT meeting federal regulations.
Blood lead levels in children.

Population trends.

Vehicle miles traveled (VMT).

Emissions from pulp/paper/chemical plants.

0. Regional map of releases by chemical (bar graph).
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Other Indicators:

-- Citizen complaints.

-- Acres of agricultural/forest land burned.

-- Emissions from newly permitted sources.

-- Average state ozone as percent of national emissions.

-- Percent of population impacted by odor.

-- Pollution standard index (PSI) greater than 100 or anything greater than moderate

levels.
Data Gaps
1. Epidemiology data on disease associated with criteria air pollutants.
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Epidemiology associated with non-criteria air pollutants.
No health risk data available.

No method for monitoring air toxics.

No understanding of ozone generation.

No understanding of ozone transport.

No data on long-range transport

Non-compliance of air quality standards.

9. Solar radiation.

10. Odor - short term measures.

11)  No adequate system of recording complaints.

®NOoL s LN

Other Data Gaps:

-- Toxic release data from sources other than TRI (government facilities, utilities,
small and mobile facilities).

-- Ecological effects from air pollution

-- Economic impacts from air pollution.

-- Materials damage from air pollution.

-- Proportions of emissions from each source.

-- Visibility monitoring data.

-- Relative exposure by emissions source

-- QAQC improvement for each region with shared airsheds for all air pollutants.

-- Agriculture acres burned

-- Weighing of hazardous air pollutants (TRI).

Workgroup Comments

This group did not particularly distinguish between national and regional indicators,
although they provided a list for each. They agreed that many can be used at either level.
They noted the equity issue brought up in the first indicator. Creating and maintaining a
regional map of releases to show "hot spots" would be very useful.

Summary and Analysis

The air quality issue produced perhaps the best results of any of the groups. This likely
results from the strong data collection efforts that support the national programs that
define the content of the air issue Four clear areas for indicator development emerged:

e Violations of Air Quality Standards
The group response and virtually all individual responses featured at least one
candidate indicator that dealt with violation of air quality standards. These indicators
most commonly took the form of some of measure reflecting nonattainment status.
Similarly popular were indicators measuring exceedances of various air pollutants.
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Emissions
Another area with strong and consistent support for indicators was air emissions.
Specifcally, emissions indicators were suggested for use with.

1. criteria air pollutants,

2. Toxic Release Inventory data, and

3) VOCs.
Presenting emissions data within the context of stationary and mobile sources was
consistently supported, where that distinction is appropriate.
Air Quality Effects
A lot of attention was focused on identifying indicators that demonstrated the effects
or impacts of air quality A number of different types of effects were identified to
include

1. human health (blood lead levels in children,

2. damage to resources (water resources, land, biota, crops), and

3. economic productivity (work days lost, crop damage).
Closely related to the human health class of indicator is another suggested group of
indicators that would summarize levels of human exposure to various types of air
pollution (people living in nonattainment areas, population exposed to excessive
radon).

Acid Deposition
A surprisingly weak fourth issue was acid deposition. The indicator commonly
specified was average rain pH

Several other issues gaining some attention were’

1. radon,

2. odor,

3. wvisibility, and

4. vehicle miles traveled.

The New Jersey workshop dealing with air issues was also strong and their results

strongly mirrored and supported the results of this conference New Jersey identified 14
issues placed into 6 groups. They are-

1. Health Impacts (equivalent to Air Quality Effects),

Air Conditions (equavalent to Air Quality Standards),

Actual Emissions (equivalent to Emissions),

Management Activities

Environmental Impacts (equivalent to Air Quality Effects), and

Public Perceptions and Actions (equivaalent to part of theMiscellaneous issue.)

o h W

Three distinct data gaps emerged, though a number of other were listed. They are:

1. data capable of linking air quality with human health impacts,
2. data on air toxics, and
3. data on visibility.



It would appear that the ability to develop indicators appropriate for inclusion in a national
system is better for air quality than for many of the other areas. Good monitoring systems
associated with EPA air programs has insured a good database from which to develop a
good foundation of program related indicators Air suffers, however, from the same
inability to relate pollution to either human or ecological health in a direct way.

Almost totally missing from the group and the individual work is any reference to

indicators dealing with indoor air pollution, an interesting omission given its relative
importance in comparative risk assessment projects.
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Wildlife

Indicators of the condition of wildlife are important to include in a comprehensive
indicator system for a variety of reasons. First, they are good indirect measures of the
health of the broader environment, capable of providing a type of summary measure of the
livability of the system. Second, to the general public they are flagship indicators of the
condition of the environment, providing a visible and very understandable indicator of
environmental performance.

Group Presentation Summary

National and Regional Indicators

1. Decline/recovery of threatened/endangered species.

2. Decline/recovery of recreationally important species.
3. Decline/recovery of commercially important species
4. Diversity of wildlife species.

S. Incidence of exotic, alien species.

6. Diversity of wildlife habitats.

7. Lands set aside for preservation and conservation.

8. Health of wildlife.

9. Public commitment to wildlife.

Data Gaps

Not addressed by group.

Workgroup Comments

This group struggled with the differences between national and regional indicators and
ended up combining its list. Also discussed was a definition for wildlife, which was not
ultimately decided The group did not have time to discuss data gaps, but generally
agreed that there are a number of gaps in the indicators listed by the group.

During the group report, a discussion of several data projects occurred. The U.S.
Department of the Interior has just created the National Biological Survey, but it will be
some time before this new organization gets moving, and it is unclear just what data will
be collected. It was noted that the National Water File is a good source of data, and
although the national Audubon bird count has some data problems, it is also useful. The
EPA has had some staff to staff discussions with U.S. Fish and Wildlife about the use of
its data, especially as it concerns the national goal setting project which overlaps a number
of agencies. At this point it is not clear how involved other agencies will be with EPA in
setting goals and providing data.
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The assembly noted that collection of wildlife data is made more difficult because wildlife
constantly move. One conferee suggested that indicators should focus on ecosystems
versus lands (as in #7 above), as this would be a more holistic approach.

Summary and Analysis

This group had more difficulty than any other in getting started and in conceptualizing
their issue, primarily because of problems in achieving consensus with regard to
definitional concerns. Despite these problems analysis of the the small group presentation
and the individual responses two clusters of indicator types relevant to wildlife:

e Viability of Populations,
This group of candidate indicators seeks to focus on the wildlife themselves.
Suggestions included measures of:
1 the status of threatened and endangered species,
populations of key species,
plant and animal species diversity,
exotic species, and
physical and reproductive health.

w»ok N

e Viability of Habitat
A second group of proposed indicators focused on habitat. This cluster included
measures of the:
1. quality and quantity of habitat loss,
diversity of habitat,
wildlife corridors,
acquisition of wildlife habitat, and
habitat reclamation.

wnh WD

The New Jersey workshop on Natural Resources dealt with some potential indicators
involving wildlife populations, but the choice of species reflected regional concerns and
was not particuarly helpful to this issue.

Clearly, much work needs to be done in this area in identifying data appropriate to
creating indicators of the types idenfied above. EPA could be great help to states in
developing a database for wildlife by working closely with other federal agencies and the
responsible state agencies.
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Human Health

Human health i1s another one of those issues not considered to be part of the main
mission of EPA. It is an area, however, of such importance that it must be included in
any national indicator system. Human health indicators represent the highest form of
environmental indicator -- indicators showing changes in health  Further, if future
environmental management wil be based on the comparative riskassessment
methodology, then measures to chart progress in dealing with huan health issues are
required. This issue group was added with the full knowledge that there is virtually no
data capable of creating human health indicators that are compatible with the selection
criteria. In fact, the issue was included specifically because it is known that very little
usable data exists and that discussion of the data gaps is, at this stage in the process,
probably the most useful thing that could be done

Group Presentation Summary

National & Regional Indicators
Cancer incidence.

Respiratory disease

Water borne disease.

Birth defects/infant mortality.
Lead blood levels.
Fish/shellfish advisories.

Breast milk indicators.

N e LN -

Data Gaps

Imported foods.

Pesticide residue.

Indoor air in schools.

Soil samples (lead).

Radon monitoring,.

National Human EXposure ASsessment (NHEXAS).
Reportable diseases (environmental).
Epidemiology data.

. Liver tissue samples.

0.  Mercury emissions/cycle.

l. Animal health comparisons.

— = 00N AW

Workgroup Comments

This group agreed that national and regional indicators in the area of human health are the
same. In its report, the group noted that, no matter how health outcomes are caused,
these results are the important things to measure. Many of the indicators listed do have

2-64



data gaps, in fact, there are more data gaps than indicators. The suggestion was made
that, along with liver tissue samples, hair and nail samples are good indicators to measure
the presence of heavy metals. Another comment focused on the idea of using biomarkers
as indicators. One attendee noted that the Centers for Disease Control do not keep socio-
economic statistics on cancer incidence, but should be encouraged to do so. Another
suggestion was to use international data in some cases

Summary and Analysis

Needless to say, the session produced little in the way of specific, usable indicators
concerning human health It was quite successful, however, providing a structure for
human health indicators and it identified a useful list of data gaps. Two major areas for
focusing human health indicators emerged.

e Health Effects
This group of indicators would identify and measure specific incidences of
environmental diseases. Candidate indicators would include:
1. cancer incidence,
pulmonary disease,
birth defects, and
water bourne disease.

FoG VS B N ]

e Exposure
Another group of potential indicators includes measures of exposure to toxic materials
that creates a health risk. Candidate indicators include:
1. blood lead level,
2. ambient and food residue pesticide exposures, and
3. human tissue toxic levels.

The New Jersey conference identified 7 human health indicators, 5 of which are direct
equivalents of issues and indicators identified above. Two other -- rabies and occupational
diseases -- were not identified in this process.

The need, obviously, is for the development of data capable of building good indicators.
This is not an easy task. In the process of developing the SAFE indicator system in
Florida, staff was not able to identify a single indicator where there was confidence that
the health effect was related to environmental causes. If it was this difficult in one state,
the likelihood that there will be much in the way of data that can be used to build national
indicators 1s slight This is an 1ssue that needs serious and continuing attention.
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Miscellaneous

This group was included to provide the opportunity for conference participants to correct
any oversights in the structuring of the other issue groups by identifying indicators need as
part of the national system that were not being treated in the other groups.
Further,significant issues such as energy and public perception which do not fit well with
the other groups still needed a place for examination and discussion.

Group Presentation Summary

National & Regional Indicators
1. Public perception (related to indicators of the environment).
2 Percent of unsafe levels of radon (total # of households in which radon exists).

Encrgy Indicators:

1. Electricity used and consumed (total and per capita).

2 Energy efficiency (loss through transmission). Efficiency/inefficiency of energy
generation (output/input)

Amount of energy saved in dollars (demand side management).

(V3]

4. Mass transportation (data available by municipalities/states, etc ). Identify goals
and assess outcomes/incentives.
S. Industrial energy use

Food Production Indicators:

1. Energy involved in production of crops (relative efficiency).

2. Chemical use/pesticides.

3. Agricultural viability involving soil depletion.

4. Energy embodied in products and food (quantified per unit of product sales)

Data Gaps

1. The way states/municipalities handle materials. (How do you quantify economic
benefit of environmental indicators/regulation/cost?)

2. Dollar figures/health benefits of Clean Air Act.

Workgroup Comments
This group simply included indicators for subjects of concern to individuals in the group
Summary and Analysis

This group was probably influenced in its choice of "miscellaneous” indicators by
suggestions that energy and public perception might be appropriate for inclusion Not
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surprisingly, they were prominent, but some other issues emerged as well. Three general
dimensions emerged:

e Energy
A number of indicators of energy were offered for consideration:
1. measures of total and and per capita energy consumption,
2. measures of energy consumption by economic sector,
3. measures of transportation efficiency (mass transit, vehicle miles traveled, gas
efficiency)

e Sustainability
A group of candidate indicators were offered that attempted to measure progress
toward achieving sustainability. Indicator suggested included:
1. food production,
2. energy (renewable resources), and
3. water/soil depletion

e Public Perception
While not a direct measure of environmental conditions, measures of the public's
perception of the condition of environmental values and of the performance of society
in the preservation environmental quality is important information for decisionmakers
to know and should probably be included in any comprehensive indicator system. The
lack of any known, comprehensive assessment of public attitudes concerning the
environment is a current limitation to the development of useful indicators.

The New Jersey conference identified 11 indicators dealing with energy, most of which are
good candidates and would fit well within the energy or sustainability groups outlined
above. In addition, they identified 11 agriculturally-based indicators, several of which
clearly support the sustainability group.

All three of these miscellaneous indicator cluster are important and all three need further

examination and definition. The sustainability cluster 1s particularly interesting and could
take on greater meaning as the concept of sustainable development gathers momentum
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Mid-America Conference on Environmental Indicators
January 9 - 12, 1994, Colorado Springs, Colorado

BREAKOUT SESSION: DEFINE CRITERIA TO EVALUATE AND RATE
ENVIRONMENTAL INDICATORS

Moderator: Tim Mulholiand DRAFT

Date: Monday, January 10, 1994

Time: 2:00 P.M.

The conference attendees were allowed to sign-up for one of the following four categories
for the breakout session:

Air Quality Issues

Water Quality Issues

Waste/Land Use Issues

Biological, Wildlife and Human Health Issues

This portion of the proceedings will summarize the discussions that had taken place in
this breakout session. More importantly, the results of these four breakout groups have
also been provided. Each breakout session summary generally includes but is not limited
to the following topics, although not necessarily in the following order:

Facilitator/Groups Represented/Spokesperson
Introduction

Goals of Environmental Indicators

Criteria

Environmental Indicators

Following this activity summary for each of the breakout groups, a summary is provided
of the Plenary Session. The purpose of the Plenary Session was to share the results of
each of the breakout sessions. Therefore, the Plenary Session may be considered an
abstract of the summary.
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Mid-America Conference on Environmental Indicators
January 9 - 12, 1994, Colorado Springs, Colorado

AIR QUALITY ISSUES BREAKOUT SESSION DRA??

Paul Schmiechen was the facilitator for the Air Quality Issues Breakout Session.

in attendance in the Air Quality Issues Breakout Session were representatives from Utah,
New Mexico, Colorado, South Dakota and Minnesota. Also in attendance was a local
government representative, a member of the Western Center for Comparative Risk, and
an EPA representative from Region V.

Dave Workman will report the results of the Breakout session.

INTRODUCTION

The charge of the breakout was discussed with the group. This session will provide
information on selecting environmental indicators. First a goal will be determined. Then
a list of potential environmental indicators will be developed. The group will learn how to
select environmental indicators and what are considered practical indicators of air quality.
Finally, the group will determine what criteria will be used to evaluate the environmental
indicators, and apply several of the criteria towards the environmental indicators
developed.

GOALS OF ENVIRONMENTAL INDICATORS

The facilitator indicated that Minnesota uses "clear, clean, odorless air" as the goal in air
quality. It was agreed that this would make a good preliminary goal. The group
discussed whether to include a section in the goal which provides a human health
interest. However, achievement of the goal would be in the interest of public heaith.
Therefore, public health would not necessarily be a goal of the program.

The group discussed the term undetectable air, but agreed that clear and odorless may
accommodate the term. Sustainability of the environment and sustainability of the
economy may also be a goal for which air quality environmental indicators may strive.
As for ecological issues, clear, clean, odorless air would remedy any potential ecological
threats. Therefore, of all the issues discussed, the following became the goal of the air
quality group:

"Clean, clear, odorless air"
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January 9 - 12, 1994, Colorado Springs, Colorado

ENVIRONMENTAL INDICATORS ERA??

The group developed a list of potential environmental indicators. Each indicator was
discussed and debated within the group to either delete an indicator, narrow the focus
of an indicator, or add an associated indicator. The following represents the initial list

of environmental indicators developed by the Air Quality Issues group.

Potential Environmental Indicators

Visibility - as it relates to power plants, car exhaust such as vehicle miles traveled, and

industrial sources

Volume of Emissions over Time - tons/day of stationary and non-stationary sources

Industrial Emissions

Asthma/Respiratory Problems - Number of cases

Number of People in Areas Not Meeting Air Quality Standards
Number/Size/Trends in Non-attainment Areas

Amount of Emissions Versus Product Manufactured

Welfare Effects - such as crop damage and building degradation
Traffic Congestion

Percent of Facilities in Compliance

Days Lost at School or Work due to Respiratory lliness

Number of Burn/Nonburn Days (pollution alerts)
Inspection/Maintenance Fail Rates - number of cars that fail inspections
Upset Conditions - violation of standards for stationary sources

TRI Data - in non-attainment areas

Air Quality Standards
Pollution Standards Index - synergy of ozone, PM10, emissions, etc. This index
condenses a substantial amount of information into one number.
Nuisance or Odor Complaints - number of complaints to air hotline
2-71
Breakout Session January 10, 1994 - 2:00

Define Criteria to Evaluate and Ratc Environmental Indicators



Mid-America Conference on Environmental Indicators
January 9 - 12, 1994, Colorado Springs, Colorado

Number of Areas Maintained in Attainment - for instance Moab or Price, Utah wants to
build a processing plant. Because it would be highly regulated, these cases could be
added to the number.

Exceedances Measured in Attainment Areas D R A? .E

Climatic Conditions - pollution transport (accurate indicator because it is not ambient)

Population Trends/Futures Analysis - discussed state population growth and how some
urban areas have leapfrogged out into the suburbs

CRITERIA

The question then is whether the list above is feasible. Criteria must be defined on what
makes a good indicator. The following list of parameters were discussed which could be
used as criteria:

Is it measurable?

Does it cost?

Is there quality data?

Is it relevant to the common people?

Is it understandable?
In other words, is the public concerned. For instance, visibility in New
England may not be an appropriate indicator because the fog inhibits
visibility. In addition, we cannot have just a set of indicators for the scientific
community and then one for the public. The indicators must be understood
by each and represent a mix of concerns. They should bring in the
governor, policy-makers, and legislators.

Is there historical data or trends data?

Does the indicator show valuable information and can any conclusions be reached?
(Relevance to stated goals)

Is the data application to different areas?
Can we get more bang for our buck?

Is the collection of data mandatory or voluntary?
Will regulators respond to a problem, or have any thresholds been tripped
which makes response necessary?

Who collects the data?
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Is the data collection and use a resource drain?
Is there funding available? D RAFF
Is collecting the data feasible?

Can you act on what the indicator says?
This includes both political and scientific.

Is the indicator politically correct?
We must keep in mind that even in the regional sense we are dealing with
many different people from a variety of backgrounds, for example the prairie
versus the deserts.

Do you believe the data? (data credibility)

Can success be measured and communicated?

Is the indicator a direct measure or an indirect measure?

EVALUATION OF THE INDICATORS

The facilitator requested that four criteria be selected to evaluate the list of environmental
indicators which we had listed. The four that were chosen included the following:

Is the indicator measurable? - To be represented with an "M" for measurable, and "non-M"
for not measurable.

What is the cost? - To be represented with an "E" for expensive, and "non-E" for
inexpensive.

Is the indicator relevant? - To be represented with an "R" for relevant, and "non-R" for
irrelevant.

Is the indicator a direct or indirect measure of air quality? - To be represented with an "D"
for direct, and "I" for indirect.

The following chart illustrates evaluation of eight of the environmental indicators with the
captioned criteria.
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Indicator Measurable Cost Relevant Direct Comments .?:?3 A F?
e Wt ¥
Visibility M E R D Regional
Emissions M Non-E R | Not a direct
measure
of quality
Asthma/Res- M Non-E R D Correlate
piratory Cases w/air qual.
People in M E R D
Non-attainment
Size of M E R D
Non-attainment
Areas
Efficiency M Non-E R !
(prod v emiss)
Welfare Non-M E Non-R |
Effects
Traffic M Non-E R I
Congestion

Discussions regarding visibility included whether it was a regional problem, such as in the case
of regional haze. How would a visibility indicator be defined or measured was discussed and
the five levels of indicators were discussed. For example, Level | includes regional action, Levels
Il includes emission sources, and Level V includes body burden uptake. The measure of
visibility is a direct indication of air quality and is quite inexpensive, but an analysis of the source
of visibility problems is when the process becomes expensive.

The group reviewed the list of environmental indicators that Tim Mulholland of Wisconsin had
compiled, specifically the definition of direct and indirect indicators. This definition was used to
determine whether the indicator chosen was direct or indirect.

When discussing the number of people in non-attainment areas, it was noted that a distinction
needs to be made as to whether a person lives, or works, or both in the area, and that non-
attainment is very regional. The environmental indicators in this segment of the exercise are in
avery gray area. This indicator would include attainment trends and the number or size of non-
attainment areas. This indicator may need to be discussed further.
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As the session was concluded, a suggestion was made by the facilitator that the next step would
be to go back and reevaluate the indicators. For example, if an indicator was expensive, but
measurable, relevant, and direct, should the money be spent to use the indicator? It was
decided to revisit these indicators in tomorrow’s breakout session which will also focus on the
worksheet compiled by Tim Mulholland. Then we will compare our thinking with the other

ogions DRAFT
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WATER ISSUES BREAKOUT SESSION _i:.«},i JcX}'T

Doug Johnson was the facilitator for the Water Quality Issues Breakout Session.

In attendance in the Water Quality Issues Breakout Session were representatives from Colorado,
Montana, South Dakota, Missouri, lowa, Wisconsin, and Michigan. Also in attendance were
representatives from the Eight Northern indian Pueblo Council, Colorado School of Mines, and
EPA Headquarters.

Kim Devonald will report the resuits of the Breakout session.

INTRODUCTION
The group began by identifying goals for water programs, proceeded to identifying possible
indicators to measure those goals, and ended by identifying criteria for evaluating those
indicators. There were also several general comments and observations made about the list of
example regional indicators developed by Tim Mulholland and about the possible use of
indicators.
GOALS OF ENVIRONMENTAL INDICATORS
Surface Water
"Fishable and swimmable" should be included as a goal because this language is used by the
Clean Water Act. The group noted that "fishable and swimmable" could be considered "readout”
indicators. For example, if fish are in the stream, it must be fishable. Other goals suggested by
the group included the following:

Is the water supporting the designated use?

How much water is there? Does it support human capacity?

Restore/enhance/improve biological integrity.

Preservation/Conservation/Protection.

Ground Water

The goals for ground water seemed to closely parallel those of surface water and included the
following:

How much water is there? Does it support human capacity?

Protect beneficial uses of nation’'s ground water:
Involves quantity and quality.
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Drinking Water Supply Monitoring Data I35
(tends to be more widely available than aquifer monitoring)

Number of User Days and/or Number of Advisories
CRITERIA
The group suggested the following criteria for evaluating environmental indicators.

Single Variable Versus Multiple Variable - Either or both may be appropriate in different
situations. However, it is important to note that a single variable (i.e., oxygen content of water)
may give a very narrow, incomplete, and sometimes misleading picture of the overall situation
(e.g., water quality of a stream)

Communicable - Indicators must be easily understandable to all interested parties including the
general public and policy makers.

Goals/Indicators May Be Needed on a Regional/Ecosystem/Ecoregional Basis - Political
boundaries such as state lines may not make the most sense in evaluating an environmental
problem. (e.g., Great Lakes wildlife reproductive indicators).

Adequate Spatial and Temporal Sampling Design - The sampling should reasonably represent
conditions in a geographical area.

Reflects Risk - Ecological integrity including human.

Doability - Are the resources available? Is the political support there?
Quality of Data/Standard Measurement Methods/Reproducability
Sustainability - Indicators should measure sustainability.

One group member noted that the indicators included in Tim Mulholland’s example regional
indicator list seemed to be primarily point-source measurements. Few measurements addressed
the non-point source problem. The measures in this list also seem to be "bean counts." For
example, the number of contaminated sites is not really an environmental indicator but measures
an activity.

The number of leaking underground storage tanks should be reported instead of the percent of
leaking underground storage tanks. The number of leaking underground storage tanks
discovered is constantly increasing. It would be more informative to report the total number
discovered and the percentage of those cleaned up. Also, it might be helpful to report the
percentage of tanks meeting the new standards. This indicator would help identify the potential
problems prevented. It is difficult to quantify but is important in the regulatory field. The group
noted that this is an activity measure. However, to capture prevention, activity measures may
have to be used.

2-77
Breakout Session January 10, 1994 - 2:00
Define Criteria to Evaluate and Rate Environmental Indicators




Mid-America Conference on Environmental Indicators
January 9 - 12, 1994, Colorado Springs. Colorado

MDD AL
States may or may not have set uses or standards. wad Fo PN
The group noted that some of these goals may actually cross over into the indicators area.

Other Considerations Discussed

The group also had suggestions on issues that need to be considered in developing goals and
indicators.

The goals/indicators should provide a framework which shows whether
legislation/regulations are effective at improving ground water and surface water quality.

Goals should account for human carrying capacity.
One goal of an environmental indicator effort should address data gaps. The group
agreed that the lack of data could have a significant impact on any environmental
indicator effort.
LIST OF ENVIRONMENTAL INDICATORS
The group suggested the following indicators for surface water and ground water.
Surface Water
Production of Bass, Trout, etc.
Indicator Species of Various Kinds
Contaminant Levels in Fish

Amount of Water
(supply issues) - instream flows

Transient Variables
(e.g., succession, global change)

Stream Habitat Quality/Riparian Condition/Wetlands
(cross reference to wildlife /biological group)

Ground Water

Maintaining Fossilized Ground Water Sources
such as the Ogalalla Formation. This indicator is similar to the
surface water indicator to maintain instream flows.

Good Data for Particular Aquifers
but not comprehensive nationally

2-78
Breakout Session January 10, 1994 - 2:00
Define Criteria to Evaluate and Rate Environmental Indicators




AR AN e AT
Mid-America Confercnce on Environmental Indicators u;{Af J
January 9 - 12, 1994, Colorado Springs. Colorado

The group questioned whether the Water Resources category on the example indicator list is
actually necessary. Group members commented that this area seemed to be sufficiently covered
by water quality and quantity.

The group discussed whether water indicators would be sufficiently covered under surface water
and ground water categories. Some group members expressed an interest in having a third

category, drinking water, because of the different set of regulations applied to drinking water.
This issue was not resolved in the group discussion, but relevant points were raised.

The group offered suggestions on potential uses for environmental indicators. Those included:
Indicators can be used for interdiction.

Indicators can identify previously unidentified problems, for example, mercury in fish
populations in Florida.

Indicators can help decide what interdiction may be appropriate.
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LAND USE/WASTE ISSUES BREAKOUT SESSION AT ,;%&i{‘:‘j’
et :j :

Howard Roitman was the facilitator for the Land Use/Waste Issues Breakout Session.

In attendance in the Land Use/Waste Issues Breakout Session were representatives from
Nebraska, Colorado, South Dakota, Missouri, Michigan, and Wisconsin. Also in attendance was
a local government representative, a member of the Florida Center for Public Management, and
a Corps of Engineers representative.

Elizabeth Browne will report the results of the Breakout Session.

INTRODUCTION

The 10-perscn team established an indicator selection process for national land use and waste
issues. After two breakout sessions, one on Monday, January 10, and one on Tuesday, January
11, the team concluded with a particular order in which the process must follow. As indicated
in the following figure, this is a cyclic process which promotes opportunities for continuous
improvement.

paste graphic

Consistent reference to goals, issues, and criteria is vital during the indicator selection process.
This is to ensure proper focus during group discussion.

Team building methods were used in order to obtain general consensus and positive discussion
among team members. Consensus prioritizing was essential in order to rank the established list
of criteria and indicators.

The following outline is a record of this breakout session which was primarily a practice session.
During this session the team became acquainted with the indicator development process.

The second day, increased team consensus was recognized and the criteria and associated
indicators were redefined and consolidated.
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GOALS OF ENVIRONMENTAL INDICATORS ; }% i}\ ﬁ?

WA

The following goals were designed to be important, specific, measurable, and achievable:

Waste Minimization

Integration of Land Use

Best Land Use

Minimize Land Conversion from Natural
Revise Land Conversion Standards
Environmental Clean-up
Protect/Improve Ground Water

CRITERIA

The following list of criteria represents the factors which will be used to evaluate the
environmental indicators:

Measurable

Importance to Environment(direct, indirect)
Quality of Data

Accessibility, Availability, and Cost of Data
Data Understandable to Audience(s)
Spatial (geographical, regional)

Historic Baseline

Public Value

Indicators should be inexpensive, easy to use, and provide meaningful information. However,
this criteria should not prohibit the need for more expensive and difficult measurements in order
to obtain desired results for key environmental goals.

Quantifying risk reduction was recognized as a constant criteria for any indicator selected.

ENVIRONMENTAL INDICATORS
The group suggested the following indicators for waste and land use:
Waste

Heavy Metals

VOC's

Percent Solid Waste Recycled/Incinerated/Placed in Landfill
Point of Origin Distribution (import/export)
Human/Ecological Risk Reduction
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Land Use U“u _SEEF?
Percent Absolute Change in Use
Soil Loss

Percent Protected Land
Population Shift

Indicators are not always a direct measure of environmental conditions. In most instances,
indicators are, in fact, and indication of improvement or degradation of the environmental goal.
After the criteria and indicators were established they were then placed in a matrix for consensus
prioritizing. (See Attachment 1)
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BIOLOGICAL, WILDLIFE, AND HUMAN HEALTH ISSUES ™MD AL

BREAKOUT SESSION e 1Y

Dick Sumpter was the facilitator for the Biological, Wildlife, and Human Health Issues Breakout
Session.

The Biological, Wildlife, and Human Health Issues Breakout Session group was represented by
participants from Alaska, Colorado, lowa, Indiana, Michigan, and Wisconsin, as well as the Eight
Northern Indian Pueblo Council Tribes, The U.S. Geological Survey, and The Western Center for

Comparative Risk. A wide variety of backgrounds were evident, with biologists being well-
represented.

Amy Owen will report the results of the breakout session.

INTRODUCTION

The session began with a discussion of the definition of "biology" and "wildlife." It was decided
by the group that the term wildlife was to mean biota, or more specifically, flora and fauna. The
group then discussed what would be considered good indicators, as well the difficulty of making
an accurate assessment of indicators related to biological, wildlife, and human health issues.

LIST OF ENVIRONMENTAL INDICATORS

The preliminary list of environmental indicators related to biological, wildlife and human heaith
issues developed is as follows:

Abundance of Species
Abundance of Indicator Species
e.g. sensitive or keystone species
Landscape/Physical Habitat
Reproductive Ability
Population Viability
Health of Population and Individuals
e.g. presence and concentration of toxics

The group also developed a preliminary list of indicators for human health which proved to be
considerably easier than those for biological and wildlife issues:

Air-borne Disease

Water-borne Disease

NAAQS Data

Blood-lead Levels

Contaminants found in blood, tissue, and organs

Aavisories

Hospital Admittances During Exceedances of Air Quality Standards.
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The group then discussed the following criteria to be used to evaluate the environmental
indicators:

Does it answer the question or address the goal?
Is it meaningful in relation to the environment?

Is it measurable?
An indicator should be both measurable AND meaningful, with low
error, not ambiguous, sensitive and specific to the question.

Feasibility in relation to cost, time, and available technology.
For instance, the cost, time, and technology it takes to collect the
data.

Is it spatially and temporally linked to the question or goal?

Relative Importance - Is the indicator interpretable /communicable, and of interest
to all stakeholders?

Is it a surrogate for the value identified in the goal?

Is the trend data feasible and available?
chemical concentrations in ecological resources
body burdens of chemicails
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BREAKOUT SESSIONS: ANALYSIS OF EXAMPLE REGIONAL INDICATORS
M2 A LT

e A7 7N
Moderator: Paul Riederer

Date: Tuesday, January 11, 1994

Time: 10:00 A.M.

The conference attendees returned to their respective breakout groups, which pertained
to one of the following issues:

Air Quality Issues

Water Quality Issues

Waste/Land Use Issues

Biological, Wildlife and Human Health Issues

This portion of the proceedings will summarize the discussions that had taken place in
this breakout session. More importantly, the results of these four breakout groups have
also been provided. Each breakout summary generally includes the following topics,
although not necessarily in the following order:

Facilitator/Groups Represented/Spokesperson
Introduction

Goals of Environmental Indicators

Criteria

Environmental Indicators

Following this activity summary for each of the breakout groups is a summary of the
Plenary Session. The purpose of the Plenary Session was to share the results of each
of the breakout sessions. Therefore, the Plenary Session may be considered an abstract
of this summary.
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AIR QUALITY ISSUES BREAKOUT SESSION 1 33 AT

Paul Schmiechen was the facilitator for the Air Quality Issues Breakout Session.

In attendance in the Air Quality Issues Breakout Session were representatives from Utah,
New Mexico, Colorado, South Dakota and Minnesota. Also in attendance was a local
government representative, a member of the Western Center for Comparative Risk, and
an EPA representative from Region V.

Kate Fay will report the resuits of the Breakout session.

INTRODUCTION

Today’s breakout session reviewed the indicators developed yesterday and reviewed the
air quality indicators on Tim Mulholland’s list of example regional indicators presented this
morning. We have also been assigned with a review of the miscellaneous indicators on
Tim Mulholland’s list of indicators. This group is charged with the complete development
of a list of indicators for both air quality and miscellaneous issues that meet all of the
criteria by the end of this session.

GOALS OF ENVIRONMENTAL INDICATORS

First the goal was reviewed and again agreed upon by the group:

“Clean, clear, odorless air”

CRITERIA

Then the criteria was reviewed and revised:
Data - must be available, of good quality and quantity
Relevance - must be directly relevant to the stated goal

A discussion pursued on political funding, whether this should enter into our
criteria.  What would we do about resources, communication problems, policy
requirements, usefulness of the indicator, feasibility of the solutions, and whether the
knowledge of a degradation could lead to action?

Communicability - specifically with the public

Cost and Resources - should we let this restrict our thinking at this stage of
the exercise? The reality is that, depending upon the persuasion factor, the
cost may or may not be a problem. If the right people were sold on the
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measure, then it could be made a reality even with high cost. This may not
be a sufficient criteria for evaluating an indicator, but should it be listed as
a thought?

Can it lead to an action? - or will it lead to no action?
Is it measurable? - can the indicator be measured in a causality situation,
for instance, can the information be obtained? What about effects that are
observable but not measurable? Could obtainability mean measurability?
The group discussed the difference between data and measurable. Having
data available means that it is measurable.
Is it important? - does "importance” fall under the “relevance" criteria? The
group decided they were not the same and kept the criteria, /s it important,
and added 'who cares.’

Final Criteria for the Air Quality Issues Group
Is the data available on the indicator of high quality and adequate quantity?
Does the indicator have direct relevance to the stated goal?
Is the indicator easily communicated to the public?
Can the indicator lead to action?
Is the indicator measurable?

Are there available resources to support Costs?

Is the indicator important? Who cares?

ENVIRONMENTAL INDICATORS
The following two lists of air quality environmental indicators have been produced:

Tim Mulholland’s list of environmental indicators which was provided to
each of the conference attendees for comment.

The list of air quality environmental indicators produced by this group in
yesterday’s breakout session.

The group decided to review the list of indicators developed by Tim Mulholland first. The
air quality section of this list is provided below with the results of the conference attendees
voting process. A high score listed under the national or regional indicator column
reflects an agreement that the environmental indicator would be an adequate measure of
air quality. A negative number indicates that the item would be a poor air quality
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environmental indicator. It was agreed by the group that all negative numbers would be
automatically deleted from consideration.

Each of the following indicators were reviewed. Under each indicator is a comment,
which is preceded by an asterisk, summarizing the conversations which resulted.

INDICATORS AIR QUALITY

Naticnal | Regional | DATA? | Air Quality Indicators

14 15 12 1 | Number of people living in non-attainment areas by:
) 7 3 A Income level; and,
7 8 3 B. Ethnic group

*This will be changed to Popuiation Exposed to Non-
altainment Areas. Income and ethnic groups are not an
indicator of air quality.

15 11 8 2 | Average pH ot precipitation.

*Surface Water Issue

22 12 15 3 | Number of non-attainment areas nationally.

*Included as Data on Ambient Trends.

7 13 6 4 | Mobile per capita source emissions.

*Include with Quantities of Emissions under mobile sources,
such as vehicle miles traveled.

10 14 2 5 | Visibility.
*Group compared this to criteria and accepted it as an
indicator.
7 6 11 6 | Top ten hazardous air pollutants from the Toxic Release

Inventory (TRI)

*Include with Quantities of Emissions.

8 13 8 7 1 Trends in measured pollutants from vehicles.

*Include with Quantities of Emissions

8 13 -13 8 | Number of days lost at work/school from illness cause by air.

*This will be changed to Human Health Effects Trends, and
include worker/school productivity, children’s blood-levels,
asthma cases, etc.

17 17 10 9 | Trends in criteria air pollutants emissions.

*Include with Trends Data.

12 13 2 10 | Number of homes/schools over the national radon level.

*Should be an indoor air issue.

10 12 8 11 | Number of major industrial facilities NOT meeling federal
regulations.
258
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*Include with Trends Data.
19 20 1 12 | Blood lead levels in children.
*Include with Health Effects.
9 14 10 13 | Vehicle miles travelled (VMT).
*Include with Quantities of Emissions.
3 5 3 14 | Emissions from pulp/paper/chemical plants.
*Include with Quantities of Emissions.
1 8 4 15 | Regional map of releases by chemical (bar graph).
*Not an indicator, just a presentation method.
1 5 -2 16 | Number of person-hours of exposure to NAAQS violations.
*Include with Trends Data.
5 11 6 17 | Pollution standard index.
*Include as a subcategory under Trends Data.
14 14 9 18 | Emissions by type.
*Include with Trends Data
0 10 6 19 | Percent of vehicles failing emissions testing.
*This is an issue which requires analysis of public perception.
Everyone must learn that it is all miles driven and not blame air
quality problems on the 10% that do not pass emissions
testing. This is not a direct measure of air quality.
7 13 -6 | 20 | Crop damage.
*Should be a wildlife indicator and is not related to any aspect
of the goal.
-4 -1 -1 21 | Amount of emissions trading.
*Not considered.
-6 -4 -3 22 [ Amount of expenditures for controlling or buying offsets.
*Not considered.
8 10 1 23 [ Asthma health statistics - number of individuals affected.
*Included under Health Effects.
7 6 2 24 | Acres of agricultural/forest land converied.
*Should be a Wildlife/Biological indicator.
3 6 4 25 | Emissions from newly permitted sources.
*Included under Quantities of Emissions.
-3 -3 1 26 | Average state ozone as percent of national emissions.
*Not considered.
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3 7 5 | 27 | Pollution standard index (PSI) greater than 100 or anything
greater than moderate levels.

*Included under Trends Data.

2 3 -1 28 | Biocmonitoring of sensitive spp (lichens, moss, etc)

Moss is one of the main indicators of air quality and points to
historical trends because they are stable and slow growing.
Therefore, add an Ecological Health Effects which will include
biomonitoring of sensitive species

1 1 -1 29 | Damage to natural vegetation

*Include with Ecological Health Effects.

1 1 0 30 | Emissions trends of persistent, toxic, bioaccumulative
pollutants.

*Include in Quantities of Emissions.

1 1 -1 31 | Emissions/unit production by source.

*Included under Quantity of Emissions.

After consideration of the above indicators, the list of indicators produced yesterday
was reviewed to either be placed into the resultant list under an already existing
category, or to be added as a new category.

The following is the resultant list of environmental indicators developed by the Air
Quiality Issues group:

Population Exposed to Non-attainment Air Quality
Ambient Air Quality Trends
Pollution Standard Index
Emissions Trends Data
Mobile
TRI Data
Visibility Impairment
Health Effects, Trends Data
Ecological Health Effects

The group then reviewed the Miscellaneous Indicators on Tim Mulholland’s list. These
indicators were compared to the criteria and discussed as to their significance,
relevance, and importance. The following is the list of Miscellaneous Indicators:
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INDICATORS MISCELLANEOUS

National | Regional | DATA? | Miscellaneous Indicators

8 12 -6 1 | Public perception (related to indicators of the environment).
6 7 -3 2 | Percent of unsafe levels of radon (total # of households in
which radon exists).
17 18 13 3 | Energy used and consumed (total per capita).
10 4 9 4 | Global energy use relative to US energy use (by type and
total).
6 7 1 5 | Energy efficiency (loss through transmission). Efficiency
/inefficiency of energy generation (output/input).
3 6 3 6 | Amount of energy saved in dollars (demand-side
management).
12 1 4 7 | Recoverable/renewable energy as percent of total.
8 8 -1 8 | Energy conserved.
7 9 3 9 | Waste-to-energy conversion.
-4 1 1 10 | Waste disposal costs per energy type.
7 7 7 11 | Growth in energy production vs. population growth.
4 8 7 12 | Mass transportation (data available by

municipalities/state/etc.) Identify goals; assess
outcomes/incentives.

5 7 5 13 | Industrial energy use.
1 1 1 14 | Population growth and density
1 1 0 15 | Energy Efficiency - Energy use/GNP

The final list of Miscellaneous Environmental Indicators divided the individual indicators
listed above into four groups. The only indicator not included with the final list of
miscellaneous indicators that is listed above is the Radon Levels indicator which
should be included with indoor air issues. The following is the final list of
Miscellaneous Indicators:

Public Perception/Education
Measured by polls and surveys

Public Willingness to Pay
Willingness to pay monetarily and also in changes of habit

Energy Sources, Use, and Consumption
Waste of energy
Conservation
Renewable energy resources
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Mass Transportation
Land use issues
Air quality issues
Energy use issues

The consensus of the Air Quality Issues group was that the above indicators should

not be considered miscellaneous, and that separate categories should be identified for
these very relevant issues.
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WATER ISSUES BREAKOUT SESSION

Doug Johnson was the facilitator for the Water Quality Issues Breakout Session.

In attendance in the Water Quality Issues Breakout Session were representatives from
Colorado, Montana, South Dakota, Missouri, lowa, Wisconsin, and Michigan. Also in
attendance were representatives from the Eight Northern Indian Pueblo Council,
Colorado School of Mines, and EPA Headquarters.

Kim Devonald will report the results of the Breakout session.

INTRODUCTION

The group reviewed the material developed on Monday in the Breakout Session,
Define Criteria to Evaluate and Rate Environmental Indicators, and made changes as
appropriate. This included adding some indicators and reorganizing criteria. The
goals identified by the group on Monday remained the same. The group considered
what would be appropriate regional indicators. The group also discussed the possible
use of indices as environmenta! indicators.

The charge of the group was to review the indicators relating to water issues on the
list presented by Tim Mulholland and to make recommendations on appropriate
regional indicators.

INDICES

Group members seemed interested in the use of indices as environmental indicators.
One member commented that it would be convenient to have a Water Quality Indices
similar to the current Air Quality Indices. Other general comments about indices
included the following:

An index of ecological integrity may be do-able. To be meaningful, it would
have to be regionally calibrated.

Water Quality Indices would provide a great deal more information than a single
parameter. The difficulty would be that it could not be successfully applied in all
locations. Also, the use of this type of methodology is very controversial.

Indices may be helpful in communicating the concept of ecosystem heaith to
the public.
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The group refined the criteria developed on Monday by grouping it into four major
categories. Those categories are as follows:

Scientific/Engineering/Measurability
Spatial/Temporal Sampling Design
Do-ability (resources available)
Quality of Data/Standard Measurement Methods/Reproducability

Does It Represent Important Aspects of the Ecosystem
Does it represent all components that should be there, single variable vs.
multiple variable?
Is it sensitive to that ecosystem and calibrated to it?

Communicable
Make scientific information readily understandable to the general public.

Public Policy/Relevance
Indicators should be relevant to goals.
Reflect risk to ecosystem (including humans).
Measure sustainability.
Political do-ability.

The group discussed differences in approach to ecosystem indicators. Some
individuals prefer a few aggregated measures while some do not.

LIST OF ENVIRONMENTAL INDICATORS

In preparing to identify appropriate regional environmental indicators, the group
reviewed the list of indicators developed on Monday. Through the process, the group
divided the surface water and ground water indicators into quality and quantity sub-
groups. Further, the group identified some additional indicators for consideration.

Surface Water

The group determined that the following indicators from Monday's session should be
considered indicators which deal with surface water "quality.”

Production of Bass, Trout, etc.

Indicator Species of Various Kinds

Contaminant Levels in Fish

Transient Variables
(e.g., succession, global change)

Stream Habitat Quality/Riparian Condition/Wetlands
(cross reference to wildlife/biological group)
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Through discussion, the group added the following indicators to assess surface water
"quality.”

Bodies of Water Meeting Standards - (lakes, rivers, wetlands, etc.) This would
be based on enforceable criteria (chemical plus those biocriteria that exist).

Bodies of Water Supporting Beneficial Uses - based on biological information as
well as chemical data if available. Includes BPJ.

Aquatic-dependent Wildlife Reproductive Success

Geomorphological Conditions - The group noted that this is do-able, but little
data is currently available.

Index of Ecological Integrity - (ecoregion based)
Amphibian Population Trends
Index of Biotic Integrity - (ecoregion based - fish communities)
Toxics in Fish Tissue
The group identified the following two indicators to assess water quantity:

Amount of Water - Supply issues, instream flows (identified in Monday's
session).

Amounts of Diversion - (identified in Tuesday's session).

Ground Water

The group proposed the following as detailed indicators for ground water quality:
Plant Community Health - in discharge/shallow groundwater zones

Drinking Water Standards Met - (e.g., number of user days, number of
advisories per year)

Other Beneficial Uses Supported - including recharge to surface water
that needs to support ecological heaith and industrial use

Number of Contaminated Sites - including leaking underground storage
tanks (number identified and number mitigated), landfills, and mining
waste

The group proposed the following indicators to address the quantity /supply issue:
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Maintaining Fossilized Ground Water Sources - such as the Ogalalla Formation.
This indicator is similar to the surface water indicator to maintain instream flows.

Energy Consumed Per Retrieval at Various Aquifers - This would be an indirect
measure.

Overall Environmental Indicators

The group discussed three different ways to organize environmentai indicators related
to water issues. First, they discussed the organization started on Monday and carried
into the breakout session on Tuesday. That is, looking at quantity and quality
indicators under surface water and ground water. Second, the group discussed
dividing the indicators into different levels. This breakout might be habitat level,
chemical level, and biological level. The third option suggested was to identify the
detailed indicators needed to support an overall indicator, for example, "To support
beneficial use." The group decided to proceed with the third option and developed the
following overall indicator.

Bodies of Water Supporting Beneficial Uses (rivers, streams, lakes, aquifers,
wetlands) - This composite environmental indicator would include the following
detailed information:

Biological information which should be tied to ecoregions

Chemical information compared to standards

Stream habit and riparian conditions

Fish consumption and health advisories
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LAND USE/WASTE ISSUES BREAKOUT SESSION N

Howard Roitman was the facilitator for the Land Use/Waste Issues Breakout Session.

In attendance in the Land Use/Waste Issues Breakout Session were representatives
from Nebraska, Colorado, South Dakota, Missouri, Michigan, and Wisconsin. Also in
attendance was a local government representative, a member of the Florida Center for
Public Management, and a Corps of Engineers representative.

Dave Bedan will report the results of the Breakout session.

INTRODUCTION

The 10-person team established an indicator selection process for national land use
and waste issues. After two breakout sessions, one on Monday, January 10, and one
on Tuesday, January 11, the team concluded with a particular order in which the
process must follow and selected a final set of environmental indicators

Consistent reference to goals, issues, and criteria was vital during the indicator
selection process to ensure proper focus during group discussion. Team building
methods were used in order to obtain general consensus and positive discussion
among team members. Consensus prioritizing was essential in order to rank the
established list of criteria and indicators.

The following outline is a record of this breakout session in which increased team
consensus was recognized and the criteria and associated indicators were redefined
and consolidated.

GOALS OF ENVIRONMENTAL INDICATORS

The following goals were designed to be important, specific, measurable, and
achievable.

Waste Minimization

Integration of Land Use

Best Land Use

Minimize Land Conversion from Natural
Revise Land Conversion Standards
Environmental Clean-up
Protect/Improve Ground Water
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The following criteria was developed to be used to evaluate the environmental
indicators:

Impact to Health
Direct
Indirect
Administrative

Data
Measurable, Applicable
Spatial, Temporal
Quality, Availability, Consistency

Public

Understandable
Perception, Values

LIST OF ENVIRONMENTAL INDICATORS

Listed below are the final environmental indicators selected for the Land Use/Waste
Issues Breakout Session.

Solid Waste
Environmental indicators for the solid waste portion of this issue include the following:

Type and Source of Generation
Total
Per Capita

Type of Waste Management

Roadside Dumps
Percent Cleaned-up
Number Cleaned-up

Facilities in Compliance
Subtitle D and other Regulations

Public Perception of Management Programs
General Hazardous Waste

The following is a list of environmental indicators which could be used for the general
hazardous waste category:
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Type and Source of Generation ;}F{"‘*r;» *ﬁ ES
Total B i e NS
Per Capita

Type of Waste Management

Facilities in Compliance

Facilities Location/Demographics

Facilities Under Clean-up

Releases/Accidents per Mile
Hazardous Mining Waste

The following is a list of environmental indicators which could be used for the
hazardous mining waste category:

River Miles Impacted

Ground Water Impacted

Percent Total Acres Disturbed/Reclaimed

Population Impacted by Non-reclaimed Sites
Land Use

The following is a list of environmental indicators which could be used for the Land
Use portion of the Land Use/Waste Issues Breakout Session:

Changes in Land Use (urban sprawl)

Changes in Land Use by Cover
Forest
Wetland
Grassland
Rangeland
Agriculture

Population Shifts
Acres of Land in Protective Status
Soil Loss

Natural
Anthropogenic
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Households on Septic Systems T»i f;; J& =
Density of Households RN o
Number of Households
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BIOLOGICAL, WILDLIFE, AND HUMAN HEALTH ISSUES BREAKOUT SESSION

Dick Sumpter was the facilitator for the Biological, Wildlife, and Human Health Issues
Breakout Session.

The Biological, Wildlife, and Human Health Issues Breakout Session group was
represented by participants from Alaska, Colorado, lowa, Indiana, Michigan, and
Wisconsin, as well as the Eight Northern Indian Pueblo Council, The U.S. Geological
Survey, and The Western Center for Comparative Risk. A wide variety of backgrounds
were evident, with biclogists being well-represented.

Stephen Porter will report the results of the breakout session.

INTRODUCTION

The group chose to discuss the ecosystem approach and to try to pare down the
previous day's list of criteria to that which would be considered communicable and of
interest to the public. Some areas of regional interest were discussed, as well as
topics of specific biological and scientific importance.

GOALS OF ENVIRONMENTAL INDICATORS

The goal of the Biological, Wildlife, and Human Health Breakout Session environmental
indicators list was the following:

The long-term health and viability of living systems

CRITERIA

The following is the final list of criteria with which the group evaluated the
environmental indicators:

Is the indicator a meaningful measure of health and viability?

Is the indicator measurable? Is it unambiguous, low in error, sensitive
and specific to the goal?

Before listing indicators, the group began a short review to identify threats to living
systems by three categories:

Physical: Habitat fragmentation and habitat loss (destruction, aiteration,
and simpiification)

Chemical; Contaminants
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Mid-America Conference on Environmental Indicators
January 9 - 12, 1994, Colorado Springs, Colorado

Biological: Introduction of alien species and communicable disease
RDALT
Di NS

By using the list of indicators provided by Tim Mulholland, the group voted on those
that each member thought followed the chosen criteria. The resulting list was then
shortened to delete entries with common linkages. Due to the complexity of choosing
indicators from this category, the list was not prioritized.

LIST OF ENVIRONMENTAL INDICATORS

Flora/Fauna

The Number of Keystone and/or Sensitive Species and Recreational
Species

The Number of Species Becoming Threatened/Endangered - (emphasis
was placed on those species that are currently listed)

Diversity of Habitat - the percentage of habitat loss, fragmentation, and
alteration

Species and Genetic Diversity
Incidence of Exotic Species
Land Set Aside for Preservation and Conservation

Wildlife Health - deformities, cancers, reproductive success, contaminant
concentration

The Number and Extent of Natural Community Types
Human Health
Cancer Incidence
Respiratory Disease
Water-borne Disease
Birth Defects/Infant Mortality
Measured Contaminant Concentration in Humans - (breast milk, blood-

lead levels, etc.) This also relates to real or potential exposure, for
example, the number of people exposed to MCL violations
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NAAQS Data - Also, the number of hospital admittances during
exceedances in air quality control standards, which is also related to real,
or potential exposure
Occupational Health Data - it was not discussed what those data were to
be
Food Safety/Pesticide Residues
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The Western States Environmental Indicators Conference

——— ———————— __ .~

There is no question that the formulation of a
National Indicators Program has the potential
to characterize our environmental progress,
engage the public and change the future
direction of our planning. There is also no
question that a National Indicators Program
will require significant ongoing discussion
among all the States, careful scientific
analysis, and considerable political will all
exercised over a long period.

Eight western States including Alaska,
Arizona, California, Hawaii, Idaho, Nevada,
Oregon and Washington, came together on
January 6 and January

7 in Sacramento,
California to discuss
their common interest in
this subject.

These States represent
almost 800,000 square
miles of Jand and the
interests of over forty-five
million people. It is hard ™
to imagine a more :
heterogenous group of
geographic entities. The
highest and lowest points
in the United States are located here. The
Northern-most and Southern most points in
the country are in this region. The most
densely populated and the least densely
populated areas are here, The coldest and
the hottest spots in the Nation are here.
Several hundred floristic provinces give
witness to the incredible biodiversity of this
area which is home to an ever increasing mix
of peoples of different races and ethnic
origins.

From the first day of planning this meeting it
was clear that the Western States group faced
a monumental task. How could two people
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from each State come together to construct a
meaningful two-day dialog that addressed the
most important issues associated with finding
common measures of the condition of this
diverse region?

Over a period of three months,
representatives from these States met six
times to explore the direction this conference
was to take. What emerged was a program
that spanned topics ranging from goal sefting
and public involvement to scientific
accuracy, management effectiveness and
environmental justice.

Eventually seventy people joined the dialog
in Sacramento.
Their time was split
between hearing
distinguished

speakers address

technical, management
and social concerns and
meeting in small groups
to discuss their own visions
and concerns. The results
that follow are taken
directly from the
summaries of these discussion sessions.

They do not represent a consensus but they

do suggest the issues which rose to the top in

facilitated meetings.

The Vision

The dominanant vision of the role of a
national indicators program as seen by the
majority of participants at the conference can
be summed up as follows.

To promote long term planning for sustaining
a healthy environment and a high quality of
life that cuts across political, geographical,
racial and ethnic boundaries by:



Involving the public in the decision
making process

Improving environmental education,
information sharing and
communications

Establishing environmental protection
priorities using a variety of decision
making tools

Developing standardized and
comprehensive methods for measuring
success and failure based on the best
available science and social criteria

Challenging the status quo of

environmental management and
regulation.

Standards for Indicators

Communication

Easy to Communicate/Understand
Targeted to the Audience

Frege of Politics

Worthy of Public Trust

Supportive of Communrity Involvement
Supportive of Community Consensus

Management

Relates to Environmental Goals

Directs Action

Can be Done with Limited Resources
Addresses Sustainability

Provides for Easy Review/Verification
Commands management commitment
Can be "Institutionalized” for Continuity

Science

Employs Credible Data Collection Methods
Generates Objective Data

Suggests Causality of Condition

Can be Integrated with Other Systems

Is Useful to a Broad Audience

Document produced by: Mike McCoy, Program Ditectar
University of Celifornis, Davir, Extension

Land Uoe and Environmentsl Plaiusng Unit

16) 757-88%0

nxmecoy@ucdavis.edu
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Indicators

The only consensus clearly reached at this
meeting was that group was not ready to
recommend a palette of indicators that would
suit the needs of the Western States. While
there was enthusiasm for the concept,
representatives agreed that far more work is
needed in the areas of goal development,
consensus building and scientific
consideration before such an undertaking
would be realistic. Nevertheless, the group
did offer the following indicators. The
group's caveat was that these only be used
for stimulating the further discussions which
must follow:

Air

Number of Unhealthy Air/Person/Days
Quantity of Energy Used/Person
Quantity of Gasoline Used/Person
Exeedence of Air Quality Standards

Water

Water Meets Drinking Water Standards
Fresh Water Consumption/Person
USGS Water Consumption Surveys
Exeedence of Water Quality Standards

Biodiversity

Rate of Habitat Alteration
Land Use/Land Cover
Endangered Species Listings

Waste

Quantity of Waste Produced/Person
Waste Disposition

Toxic Release Inventory

Economic

Cost/Benefit of Regulations

Measures of Amenity Values

Quality of Life Indicators

Traditional Economic Viiality Indicators
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Summary of the
Homework Assignment

In order to save valuable conference time and to give conference attendees a head start in thinking
about environmental indicators, cach of the supported state participants was asked to complete a
homework assignment.  The purpose of the assignment was to have each respondent review the
work that had been accomplished at the New Jersey and Florida rcgional conferences and to
identify in each of eight substantive environmental arcas their top three candidate indicators as well
as to list any other indicators concerning that arca that they believed had merit. The areas are:

Water Air Quality Waste Natural Resources
«  Water Quality +  Outdoor Air « Solid Waste « Land
« Water « Indoor Air « Hazardous + Biota

Quantity Waste

By the cutoff date responses had becen received from 30 individuals representing more than half of
the states. For the purposes of this summary a brief analysis was performed on the top three
choices of each of the respondents. What follows is a listing by area of the types of indicators that
emcrged in each group. The list reflects an ordered account of indicator types based on the
frequency that each indicator was mentioned as a top three choice across all 30 responses. The
number in parentheses following each indicator title represents the number of times respondents
identified that indicator as a top threc choice. With the single exception of indoor air, indicators
receiving a single vote were not included.

This summary represents only a partial analysis of this information and is intended only to provide
an overview and exccutive review of the homework. As each of the groups goes through its
process of identifying the final candidate core indicators list, additional data from the homework
assignment will be available, including information concerning the indicator selection criteria
scoring.

Participants should kecp in mind that the lists found in the following pages do not, in most cases,
contain technically correct indicators, but instcad identify a type of indicator that respondents think
they would like to sce devcloped or represent a source of data from which a technically correct
indicator can be developed. A part of the activitics of the workgroups will involve moving these
classifications of indicator types closcr to specific, technically correct indicators.

Water Quality

The water quality issue produccd the greatest diversity of candidate indicators (13) and the lowest
level of unanimity (the top choices received support on only a third of the responses). Indicator
classes include:

« Designated Use Attainment (10)
«  Maximum Contaminant Levels (MCL) violations for drinking water (10)
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« Contaminated groundwater sites (10)

« Excecedances of surface water quality standards (8)
« Benthic and fish abundance (8)

«  Excecdances of ground water quality standards (6)
« Fish advisorics (6)
« Biological diversity (3)

« River and strcams mecting surface water quality standards (4)
«  Shelifish closings (4)
« Populations scrved by systems with MCL violations (4)

«  Water Quality Index (3)
« Drinking watcr advisorics (2)

Water Quantity

» Aquifer declines (13)
»  Withdrawal by use (USGS data) (11)
o  Water demand/supply ratio or index (11)

«  Water restriction days (8)
o Flows and levels (8)

« Precipitation (6)

o Use of reclaimed water (2)
« Inter basin transfers of water (2)

Indoor Air

Indoor air is an arca where the lack of data will, at lcast, initially restrict the development of the
range of indicators required to measure progress in this arca. Ncither the New Jersey nor Florida
conferences produccd much in the way of candidate indicators and the results of the homework
demonstrated a similar scarcity Candidate indicators identified include:

« Number of sites above the federal radon level (12)

« Incidence of respiratory discase (4)

o Asbestos (2)
« Complaints (2)

+ Incidence of "sick building syndrome” (1)
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Outdoor Air

The requirements of the federal Clean Air Act have caused a variety of good quality data sets to be
created dealing with this issuc and this is reflected in the responses. Indicator classes identified
include:

« Ambient air quality (13)
o Air quality standards excecdances (12)
« Population affected by air quality violations (12)

o Critena air pollutant measures (7)

« Incidence of air-related human health and disease (6)
o Visibility (6)

o Pollution Standards Index (6)

o Emissions (5)
o TRI rcleascs (4)

e Vehicle milcs traveled (2)

Solid Waste

Solid waste is the most compact of all of the issues, containing the highest degree of agreement on
the candidate core indicator types. They include:

» Solid waste disposition (recycle, incincration, landfill) (25)
« Solid waste generated (total and per capita) (20)

« Landfills associated with watcr pollution (10)
« Regulatory status of landfills (6)

» Landfill capacity (4)

Hazardous Waste

Like the solid waste issue, candidate indicators for hazardous waste tend to mirror data available
from several federal programs. They include:

o Hazardous waste gcneration (21)

« Sites contaminated by hazardous waste (14)
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» Toxic releascs (TRI data) (11)

« Hazardous wastc managed by type (7)
» Hazardous waste rccycled (6)

« Hazardous waste disposition by tyvpc (4)

« Numbecr of hazardous waste gencrators (2)

Land

Land, as an clement of natural rcsources, produced a very compact group that had a high degree of
agrecment among the respondents. Land candidate indicators include:

« Land use/cover (amount and rate of change) (21)
« Wildlife habitat (amount and change) (13)
o Wetlands (amount and change) (12)

«  Demography (population) (11)

« Amount of protected lands (6)

Biota

The number of biota candidates were similarly few in number and the counts were cvenly spread.
Candidate indicator typces included:

Habitat (amount and change) (18)
Biodiversity (14)
Endangered, threatened and specices of special concern (12)

Populations of key spccics (12)

Bioaccumulation (5)
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The Nuts and Bolts of Environmental Indicators

Definitions
Parameter A property that is measurcd or obscrved.
Indicator A parameter, or a value derived from parameters, which points to/provides information about/describes the state of a
phenomenon/cnvironment/arca with a significance extending beyond that directly associated with a parameter value.
Index A set of aggregated or weighted paramcters or indicators.

Source: Group on Environmental Performance, OECD Core Set of Indicators for Environmental Performance Reveiws, Synthesis Report By the Group on the State of the Environment,
October 15, 1993, pg.6.

What Makes A Good Indicator?

Selection Criteria
1) National Applicability: The indicator dcals with an issuc that is national in scope and has cqual application among all 50 states. The cnvironmental
issue reflected by the indicator generally has the same mcaning and conscquences for all states.
2) Data Consistency: The collcction of the data is consistent across all states. Collection methodologics, frequency of collection and the scope of
collection are sufficiently consistent among states to insurc that the indicator mcans the same thing in cach state.
3) Data Quality: The data supporting the mdicators arc adequatcly supported by sound collection methodologics, data management systems and quality
assurance procedures to insure that the indicator is accurately represented  The data should be clearly defined, verifiable, scientifically acceptable and casy to
reproduce.
4) Importance: The indicator must measure some aspect of environmental quality that reflects an issuc of major national importance to states and to EPA
in demonstrating the current and future condition of the environment. Ideally the indicator should be related to existing, important policy objectives.
5) Results: The indicator should mcasurc a dircct environmental result (an impact on human health or ccological conditions). Indicators expressing changes
in ambicnt conditions or changes in measures reflecting discharges or releases arc acceptable, but not preferred.  Process measures (permits, compliance and
cnforcement activities, etc.,) arc not acceptable.
6) Understandibility: The indicator should be simplc and clear, and sufficiently nontechnical to be comprehensible to the general public with brief
explanation. The indicator should lend itself to cffective and appealing display and presentation.
7) Availability: The indicator should currcntly cxist and should reflect a reasonablc cost/benefit ratio to use.
8) Trends: The data for the indicator should have been collected over a sufficient period of time to allow some analysis of trends. The indicator should
show reliability over time, bringing to light a representative trend, preferably annual.
9) Causality: The indicator should be responsive to a causc and cffect relationship. The indicator should reflect the environmental effect of some other
activity or identify some activity that causcs a known cnvironmental effect.
10) Aggregation: The indicator should aggregatc information to a level appropriate for making policy decisions. Highly specific and specialized
paramcters, useful to technical staff, will not likely be of much use to policy staff or management.
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_CHESAPEAKE BAY PROGRAN * ENVIRONMENTAL INDICATORS

Hierarelhy of Imdicatars

This is how we measure environmental change
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Levels of Indicator Usg '

fAgency Management\

Environmental Monitoring

Program Performance

Administrative Performance
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Management Related Uses of Environmental
Indicators

Agency Evaluation

| Strategic Planning (and Budgeting)

e Setting Goals and Objectives
e Source Data for the Strategic Analysis
e Basis for Measuring and Communicating Progress (Monitoring the Results)

e Fundamental Budget Decisions
Program Planning (and Budgeting)
Public Information and Public Relations

Environmental Education



Strategic Planning and Indicators

Indicator Use Environmental Agency Strategic Plan Indicator Use

Mission-Level

Evaluation Mission -- Vision -- Values |

l

Strategic AnalySiS Gt Source Data

Measuring e

Progress ~ \

\ "\‘ l
Strategic

Issues Ecosystems T Monitoring

e Base Data

/

Base Dataee - Goals Goals «
— Objectives Objectives
Strategies Strategies
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Figure S Summary of Short-Term Indicators® by Environmental Issue®
PRESSURE STATE RESPONSE
Issues Indicators of Indicators of Indicators of
environmental environmental societal
pressures conditions responses
1. Clonats changa Emissions of GO, Atmaspheric concentrations of Enary ntensiy
greachouse gasas
Globa! maan wmperaume
2 Stratospharic czons | Appatent consumpbon of CFDs Atmasphenc concentraton of
L depiation CFCs
3. Europhiaton Apparent consumption of 80D, DO, N and P in seiacd % of popusizdon
forskzars, measwad i N P fivas sormacied o0 wask
Lm eatmpn: plank

4 Acdification Emissions ¢f S0x and NOx Concenirations o acid Expenditure for air

precipmasons (o, S0, NO) poliubon abaement

5. Texk contaminaton | Seneration of hazaroous wasie Concortration of lsad, TMMM

cadmium, chromum, coppar in enleaded payd
salactpd rivers

6. Urban environmental Concarrations of S0, N,
quality parvaulates in soiocted cives

748  Buoiopical diversity and | Land use changes Threatened of extint speceas Prowtad areas as % of
lands=aps 28 % o! known species Ylal e

9. Waste Ganaraton o! municipal, not applicable Expontdtuns on wasta

industia!, nudess, hazardous codlaction and treatment
waste Waste recyclng rates
{papar and glass)
10.  Water resources Fuensity of use of waer
resoures
1. Forest resources Arsa, aiume and distibuson of
jorests

12, Fish resources Fish catches

13.  Soif degradanon iand use chanpes
(deseryficaron and
erosion)

14 General indicatrs, not | Popuiation growth 2né density no! applicable Polivion atalemen and
atributabls 1o specific | GDP growh SartEy EXPAndRITE
BsUeS industial and agric. production ‘Publs opinion on he

Enargy supply and stucture anarcnment
Road vatfe and vehicls stock
g)  Only mdicxtors which ars available in the short rm at mematonal level are shown i this tabls. See Chepter 3 for other mdicawrs. Th|
tabie wentihes key eisments of indicaiors &t this point no nomaisanon with respect 1o GDZ, pooulaton, et & suggestad. See Chapwer X
on use of Ind:zabrs for a discusson:
b}  For & bne! dscussion of eazh mdmoua! ssue. see Cnaster 3.
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50 NATIONAL INDICATORS

TOWARD A TAXONOMY OF ENVIRONMENTAL INDICATORS

Regional, Coastal,

Environmental Great Lakes
Calcgorics Sub Headings Issuc/Arca Specific Indicator Examples/Clusters Additions
Quality (5) Groundwater, rivers, lakes, marine Strcam miles fishable/swimmable, Pand
Water (8) nonpoint source Nin lakes, ctc.

Quantity (3)

Use, supply, flows

Total, sector, Per capita

Air Quality (8)

Indoor (3)

Aunosphere (5)

Source-related

Greenhouse gascs, acid precip

Radon, lead paint, woodstoves

Criteria air pollutants
SO,, NO,, CO,, Ozone

Land (3) Land usc/land cover, wetlands conscrvation Acrecage, change over time
Natural lands, specics
Resources (8)
Biota (5) Game, non-game, rarc & cndangered Bald cagles, waterfowl, pine martens cic
Habitat Nesting arcas, foraging areas etc.
Environmentally- | Direct Exposure (4) Drinking water, recreation, food MCLs, swimming bans, shellfish closures
Related Human
Health (8) Ambient Emissions/ Radiation, toxics, pesticides ~Dioxin, VOCs, cancer incidence
Discharges (4)
Hazardous (2) Generation, storage/disposal, source reduction By sector and/or geography over lime
Waste (6)
Solid (3) Generation, disposal, facilities, recycling By sector and/or geography over time
Resource/rescrves(2) Production, consumption Electricity from fuel source
Energy (6)
Use (3) Economic scctor, Per capita, mobile/stationary | Measures of efficiency

Sustainability (6)

Economics (3)

Ecosystems/Biodiversity (3)

Rcnewables - fisherics, forestry, agriculture
Non-rencwables - mining/metals

Change in Natural Systcms

Production mcasures, inputs measurcs,
specics compposition, NRA

Total species, genetic diversity viability
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Water Withdrawal By Use

Public Agricultural Comm.-Ind. Domestic Thermoelectric
1950 170 365 290 50 2051
1955 319 510 1300 38 510
1960 530 683 760 110 1700
1965 710 1750 900 150 1934
1970 884 2129 927 169 1690
1975 1146 2931 940 203 1696
1980 1361 3057 781 251 1855
1985 1677 2979 709 259 652
19390 1925 3895 770 299 732
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Commercial-industrial
Self-supplied Water Withdrawal

Million Gallons Per Day percent Increase o
2500 349%
300%
2000 2 _
200%
1500 1300 T -
100%
IR B | A 900...927...940 . . . ... _
1000 760 781 770
709
19%| | 300 | | 2% 1%
AT~ ' -16%  |-10%| | . | |0%
500 7550 2% | T
0 | 1 ! ] 1 | ! l -100%

1950 1955 1960 1965 1970 1975 1980 1985 1990

Year
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Commercial-industrial
Self-supplied Water Withdrawal

Million Gallons Per Day percent Increase 0%
2500 339%
300%
D000 - ~
200%
1500_130 -------------------------------------------------- ]
o\ 900 . 927 940 | 100%
1000 \ 760 781 2459 770
19%| | 39, | | 2% 1%
500 AT~ | |-18% |-10% 0%
290 Yc42%|,~ ' R D S B e
N
0 ! L 1 1 11-100%

1950 1955 1960 1965 1970 1975 1980 1985 1990
Year
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% Freshwater Withdrawal By Use

100%

75%

Percent of Total Withdrawal

Public

Comm.-Ind.

Domestic

1955 1960 1965 1970 1975 1980 1985 1990

Thermoelectric
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Water Withdrawa
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; Irrigation

} Public Supply

Industrial
Self-supply

11,160 Million Gallons per Day

d
Consumed

Water Withdrawals

" Uses of Water |
Withdrawn and Consumed |

— |

Thermoelectric
Power
Generation
19%

Public Supply
21%

Industrial
Self-supply
22%

Irrigation
38%

Water Consumption
530 Million Gallons per Day

Groundwater

Sources of ‘
Water Withdrawals

Inland Surface Water

] Water Withdrawn
¥ 7 and Returned

Water Withdrawn
and Consumed
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SOURCE

SURFACE
WATER

36%
2,228 Mgal/d

8%
4%

60%

USE

28%

1%

89% 1,677 Mgal/d
Inctudes 17 Mgal/d 79%

SUPPLY
27%

of saline ground
water treated for
freshwater use.

PUBLIC 21%

DOMESTIC 21%

| SELF-SUPPLY

100%

1

4%
1% 259 Mgal/d

89%

COMMERCIAL-
INDUSTRIAL

11%

79%

709 Mgali/d

45%

GROUND
WATER

64%
4,048 Mgal/d

Includes 17 Mgal/d

of saline ground
water treated for
freshwater use.

36.6%

55%

8%

AGRICULTURAL
IRRIGATION

48%
2,979 Mgal/d

16%

97%

THERMO-
10%

ELECTRIC |g7q

41% 3% 651 Mgal/d

0.5%

FIGURES MAY NOT ADD TO TOTALS BECAUSE OF INDEPENDENT ROUNDING.

Figure 8.-—Source, use, a

isposition of freshwater in Florida,

DISPOSITION

13%

29, 8%

76%

CONSUMPTIVE
USE

43.5%
2,730 Mgal/d

1%

25%

18%

WATER
RETURNED
TO THE
SYSTEM

56.5%
3,546 Mgal/d

Includes
conveyance
loss.

1985.
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ENV/EPOC/GEP(93)5/ADD

Note by the Secretariat

This report was endorsed by the Group on the State of the Environment at its mesting on
30th September - 1st October 1993. It incorporates the amendments and comments made by the Group at
the meeting on the earlier version of the report [ENV/EPOC/SE(93)6] and is transminted to the OECD

Group on Environmental Performance.

The report combines:

— the results of three OECD workshops on indicators for use in OECD environmental
performance reviews held in February, May and September 1993;

-- input provided by a mumber of countries through their written contributions on specific issues
as well as by the informal steering group (including Canada, Germany, the Netheriands,
Norway, the United States) who met at several occasions to prepare the individual workshops;

-- elements of more detailed work on specific indicators carried out in the context of other parts
of the work programme on environmental indicators.
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INTRODUCTION

Demand for the development of environmental indicators by OECD has been expressed along two
complementary lines. First. the OECD Council in 1989 called for further work to imtegrate environment
and economic decision-making. This was reiterated in consecutive G-7 summits and led to the approval
of an OECD Council Recommendation on Environmental Indicators and Information by OECD
Governments in 1991. Second. the OECD has besn entrusted by its Member countries to launch a new
programme of environmental performance reviews with the principal aim of helping Member countries to
improve their individual and collective performance in environmental management. Reviews are conducted
under the auspices of the Group on Environmental Performance and evaluate individual countries’
environmental performance in respect of environmental quality, national objectives and international
commitments. One year after the UNCED conference in Rio de Janeiro, with several new conventions
adopted, this intemational dimension is of particular relevance.

These demands are reflected in the OECD work programme on environmental indicators.
comprising indicator development for the integradon of environmental concern into sectoral policies.
environmental and namral resource accounting and the development of indicators for use in environmental
performance reviews (ses also secdon "uses of indicators” below).

During the mesting of the Group on Environmental Performance on 15-16 April 1992, the
Delegadons of the Netherlands. Norway and the United States proposed to hold several workshops
conceming environmental indicators 10 supporn work on environmental performancs evaluaton. The Group
on Environmental Performance and the Group on the State of the Environment weicomed these suggestions.

The main objectives established for this work were:

-- to conwibute to the harmonization of the many individual inidatives of OECD Member
countries in the field of environmental indicators;

-- to prepare, in an OECD context. guidance for the use of environmental indicators in
connection with the evaluadon of environmental performancs;

-- to stimulate, within the OECD programme on environmental indicators, the development of
a core set of selected and/or aggregated indicators (so-called Indicators), thereby giving
priority to the development of a limited set for intenational use.

The present document is organised accordingly:

— Harmomnization: Chapter 1 presents the common framework and terminology adopted by the
CECD Group on the State of the Environment; the development of a common set of
environmental issues and indicator proposals also conmibutes to the harmonization of
individual countries’ initiarives;

-- Guidance: Chapter 2 proposes general guidelines for the use of indicators in the context of
environmental performance reviews and presents examples from reviews already carried out;

-- Core set of indicators: Chaprer 3 summarises the discussion on the development of a core set
of indicators, each indicator ranked with respect to data availability and measurability.

L-b
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Chapter 1

TERMINOLOGY AND FRAMEWORK

1.1 Definition and functions of environmental indicators

In a very general way, an indicator can be defined as a parameter or a value derived from
parameters, which provides informagon about a phenomenon (see Table 1). The indicator has significance
thar extends beyond the properties directly associated with the parameter value. Indicators possess a

synthetc meaning and are developed for a specific purpose. This points to two major functions of
indicators:

-~ they reduce the number of measurements and parameters which normally would be required
to give an "exact” presentation of a situation. As a consequencs, the size of a set of indicators
and the amount of detail contained in the set need to be limited: A set with a large number
of indicators will tend to clunter the overview it is meant to provide. Too few or even a single
indicator, on the other hand. may be insufficient to provide all the necessary relevant
informadon. In addidon. methodological preblems related to weighting tend 1o become
greater with an increasing level of aggregaron:

-- they simplify the communication procsss by which the information of results of measurement
is provided to the user. Due to this simplificadon and adaptaton to user needs. indicators
may not always mest strict scientdfic demands 0 demonstrate causal chains. Indicators should
therefore be regarded as an expression of "the best knowledge available”.

As indicators are used for varying purposes it is necessary to define general criteria for the
selecton of indicators. Three basic criteria have been used in OECD work: policy relevance, analytical
soundness and measurability. Table 2 offers a more detailed presentation of these general criteria.

12 Indicators in the Pressure-State-Response framework
The Pressure-State-Response framework

There are several frameworks around which indicators can be developed and organised. There
is no unique framework that generates sets of indicators for every purpose. Also, a framework may change
over time as scientific understanding of environmental problems increases, and as societal values evolve.
In the context of the work of the Group cn the State of the Environment, the Pressure-State-Response (PSR)
framework-has been used. The PSR framework (Figure 1a) is based on a concept of causality: human
activities exert pressures on the environment and change its quality and the quantity of natural resources
(the "state” box). Society responds to these changes through environmental, general economic and sectoral
policies (the "societal response™). The latter form a fesdback loop to pressures through human activides.
In a wider sense, these steps form part of an environmental (policy) cycle which includes problem
perception, policy formulation, monitoring and policy evaluagon.

While the PSR framework has the advantage of highlighting these links, it tends to suggest linear
relationships in the human activity-environment interaction. This should not obstruct the view of more
complex relationships in ecosystems and in environment-¢conomy interactions.

4-5
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Table 1. Definition of Terms

- INDICATOR A parameter, or a value dedved from parameters, which points to/provides infarmation
about/describes the state of a phenomenon/environment/area with a significance extending beyond
that direcily associated with & parameter value.

- INDEX A set of aggregated or weighted parameters or indicators.
PARAMETER A property that is measursd or observed.

INDICATORS OF ENVIRONMENTAL CONDITIONS

Comespord © “state® dox of the Pressure-State-Response framework, They compwise
envroamental guality and aspects of guantity and quabity of samral resources.

ENDICATORS OF ENVIRONMENTAL PRESSURES
Carrespand o “pressure” box of PSR framewmk. They describe pressures on the enviroament
tansed by human acdvities, They comprise indicators of praximate pressure {stess indicators)
and indicaiors of indirec: pressure (backgoand indicaors).

RESPONSE INDICATORS

Carrespond 10 "Respoase” box in PSR framework. In the present context, the word “response”
s ssed oaly for societa! (aot ecosysiem) response.

INDICATORS FOR.USE. IN PERPORMANCE EVALUATION
Selected andfor aggregated indicators of environmental conditions, indicatars of environmental
pressures and indicaors of societal responses for the. parpose of environmental perfarmance
evahuation:

ENVIRONMENTAL INDICATORS
Comprise al indicators in the Pressore-State-Respouse framework, ie. imdicators of
environmental pressures, conditions and respoases.

Indicators
Within the PSR framework, thres broad types of indicators can be distinguished:

a) Indicators of environmental pressures correspond to the "pressure” box of the PSR framework.
They describe pressures from human activites exerted on the environment, including the
quality and quantity of natural resources. A distinction can be drawn betwesn indicators of
proximate pressures (pressures directly exerted on the environment, normally expressed in
terms of emissions or consumption of natural resources) and indicators of indirect pressures
(background indicators reflecting human actvities which lead to proximate environmental
pressures).

b) Indicators of environmental conditions correspond to the “state” box of the PSR framework
and relate to the quality of the environment and the quality and quantity of natural resources.
As such they reflect the ultimate objective of environmental policy making. Indicators of
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environmental conditions should be designed to give an overview of the situaton (the state)
of the environment and its development over time, and not the pressures on it. In practice,
the distinction between environmental conditions and the pressures may be ambiguous and the
measurement of environmental conditions can tum out to be difficult or very costly.
Therefore, the measurement of environmental pressures is often used as a substitute for the
measurement of environmental conditions.

¢ o v e o

Table 2. Criferia for Indicator Selection’

Palicy reievance axd gtlity for users

provide & representstive picture of environmental conditons, pressares on the environment ar
30ciety's responses;

be simple, easy to interpret and able to show trends gver time;

be responsive {o changes in the eavircnmen: and related homan activities;

provide a basis for internationat comparisons;

be sither national in scope ar applicable to regional enviroamental issnes of nationat significance:
bave a threshold or reference value sgainst which to compare it .so that psers arc abie 10 assess
the significance of the values associated with it,

.Analyfical saundness
An environmental indicator should
be theoreticaily well fonnded in technical and scientific terms;

um@mmmmcmwwmsm:mm
lend itself ta being linked 10 economic models, forecasting and information systems.

Measgrabiity
The data required to support.the indicator shoudd be:

readily available or made available at a reasonable cost/benefit natic;
adequately documented and of knewn guaBty;
updated at regular intervals in sccordance with reliabie procedures.

*These qitesia describe the “ideal™ indicator snd not all of thers will be met in practice.

¢) Indicators of societal responses correspond to the "response” box in the PSR framework.

Societal response indicators are measurements which show to what degree society is
responding to environmental changes and concems. Societal responses refer to individual and
collective actions to mitigate, adapt to or prevent human-induced negative impacts on the
environment and to halt or reverse environmental damage already inflicted. Societal responses
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also include actions for the preservation and the conservation of the environment and narural
resources.

Compared to indicators of environmental pressures and many indicators of environmental
conditions, mast indicators of societal responses have a shorter history and are still in a phase
of development, both conceptually and in terms of data availability. This must be taken into
account in their use to avoid misinterpretation. Two more specific points arise with societal
response indicators.

First, the distinction between indicators of environmental pressures and indicators of societal
responses may become blurred when response indicators capture the feedback effect of
society’s responses on environmental pressures. A reduction in greenhouse gas emissions or
improvements in energy efficiency could, for example, be interpreted both as a pressure and
as a response indicator for climate change. [deally, the response indicator should reflect
society’s efforts in tackling a particular environmental problem.

Second. as indicators are of a quanfitative nature, societal response indicators are limited to
responses which are measuyrable in_guanttatdve terms. Responses which can only be
expressed in qualitative terms (e.g. whether an international environmental agreement has besn
ratified or not) are therefors absent in the present set of indicators. In a number of cases,
responses may be measurable in principle but are too specific or 100 humerous to be measured
in practice. A case in point is the area of technology-related reguiations and standards with
comprehensive, detailed rules which are difficult to express in 2 concise way or 0 compare
intematonally. In performance reviews, qualitative and sciendfic informaton typically
supplements the quantitative indicators.

Use of indicators

Different users of environmental indicators have different needs. Thus, the appropriate set of
indicators depends on their partcular use. In the work of the Group on the State of the Environment four
major categories of use are present:

measurement of environmental performancs;
integration of environmental concems in sector policies’;

integration of environmental and econcmic decision-making more generally (e.g. through
environmental accounting®);

reporting on the state of the environment.

! Indicaors for integration of environmental concerns in sectoral policies are, in the OECD context, specialized
sub-sets covering the whole range of indicators for use by sectoral decision-makers.

* Although indicators of environmental pressures, conditions and societal responses provide input for work on
environmentl accounting, frameworks different from the PSR model undexlie the work on environmental accounang.
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Conceptually, indicators for these specific purposes (performance evaluation, reporting on the state
of the environment) should be distinguished from specific types of indicators, i.e. indicators of
environmental conditions, pressures, societal responses (see Figure 1b). There is no one-to-one
correspondence between indicators distinguished by their nature and indicators distinguished by their use:
for each type of use, background, stress, environmental quality, natural resource, and response indicators
are of potental relevance. For example, indicators for state of the environment reporting could well be
drawn from all types of indicators — pressure indicators, indicators of environmental conditions and
response indicators.

Similarly, a set of indicators would be selected from all types to meet the specific needs of policy
performance evaluation. Indicators for performance evaluation would encompass indicators of
environmental pressures, conditions and societal responses. What characterizes such indicators would be
that these indicators are used to evaluate performance, mainly by putting them into the context of national’
and international goals, objectives and targets.

* This may include sub-national issues of national significance.
4-9
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Figure 1a
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13 Structuring elements: environmental issues and economic sectors

Environmental issues

The Pressure-State-Response framework structures and classifies types of indicators. The broad
categories following from the PSR framework (indicators of environmental pressures, environmental
condidons and societal responses), give, however, insufficient guidance for the choice of the specific
environmental areas for which indicators need to be developed. In its February workshop, the Group on
the State of the Environment identified a list of issues which reflect current environmental challenges.
These issues represent the first structuring element. By necessity, they depend on changing and sometimes
conflicting perceptions. The list of issues is not necessarily final nor exhaustive. In fact, the list is flexible
and new issues can be incorporated or old ones abandoned according to their environmental relevance. The
purpose of the list is to serve as a focus for indicator development: Figure 2 shows how indicators of
environmental conditions, pressures and responses can be associated with individual issues.

Broadly spoken, issues 1 to 9 can be considered "sink-oriented”, dealing with issues of
environmental quality, whereas issues 10 to 13 are "source-oriented”, focusing on the quantity aspect of
naral resources. Not all indicators can be directly associated with a specific environmental issue (e.g..
populadon growth, economy-wide environmental expenditure or public opinion on the environment). A
category of general and/or not atributable indicators has therefore been introduced in the framework in
Figure 2.

Sectors in the Pressure-State-Response framework

In principle, pressure and societal response indicators can be considered at a sectoral level. Data
availability permitting, such a disaggregation is one tool in analysing the environmental pressures exerted
by sectors such as agriculture, industry, energy or transport. Similarly, for societal responses, govemnment
responses could be distinguished from those of the business sector (including agriculture, energy, industry
etc.) or private households (see Figure 3). Indicators at the sectoral level are therefore a useful tool in the
context of environmental performance reviews for reviewing the integration of environmental and sectoral
policies.

There exists a direct link to the work of the Group on the State of the Environment on indicators
for the integration of environmental concems into sectoral policies. So far, work has been undertaken in
the areas of energy, transport, forestry and agriculture’. Selected indicators from these activities can
provide a direct input to the core set of indicators for use in environmental performance reviews.

Sector disaggregation can be carried out in

-- a functional sense (relating to sources of pollution): sectors relate to specific, environmentally
relevant activities. The transport sector, for example, would comprise all transport activities,
irrespective of whether they are carried out by manufacturing industry, private households or
specialised transportation firms;

* See “Indicators for the integration of environmental concems into energy policies™ [ENV/EPOC/SE(924/REV1]; “Indicators
for the integration of environmental concerns into transport policies” [ENV/EPOC/SE(91)17/REV1]; "Indicators for the integration
of environmental concerns into agricultural policies™ [ENV/EPOC/SE(S3)2); "Indicators far the integration of environmental
concems into forestry policies” [ENV/EC/SE(91)16].
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Figure 2 Structure of Indicators by Environmental Issue
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Figure 3: Sectors in the Pressure-State-Response Framework
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an institutional sense (relating to economic actvity): sectors relate to the primary activities of
economic establishments or firms. In this sense. the transport sector would be restricted to that
part of the service sector dealing with transpor services as a primary activity. Transport activities
carried out in conjunction with manufacturing would be recorded in the sector "manufacturing
industry”. Industry classifications such as ISIC (International Standard Industry Classification)
are based on this principle.

The following lists show sectors organised along the two approaches:
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Institutional approach (economic sectors): Functional approach (sources of
pollution):
Agriculture
Forestry Agriculmure
Fishery Forestry
Mining and quarrying Fishery
Manufacturing Mining and quarrying
Electricity generation Manufacturing
Energy (extraction, production,
Transport services distribution, use)
Transport
Other services Tourism

Other services
Private households
Private households
It should be noted that private households are included as a sector. This category differs from

the other sectors as it does not have a significant impact as a sector of production, but underlines the role
of households as consumers. According to the specific question under consideration, sectoral sub-divisions
can be developed either in a functional or an insttudonal sense. If double-counting is to be avoided.
however. consistency of use {funcrional or institutional) needs to be assured. Also, with a view 0
combining data on sectoral pressures and economic acdviry, environmental data and economic data need
to be collected and applied in a consistent manner.

Issue-profiles

In principle, it is possible to establish a systemardc link betwesn environmental pressures and
different sectors in the form of issue-profiles’. An issue-profile consists of the contributions of relevant
sectors to 2 particular environmental pressure (.. greenhouse gas emissions) which in turn can be linked
to an issue (e.g. climate change). Figure 4 presents a stylised issue-profile. Issue-profiles could help to
identify the economic activity causing a particular environmental problem and, combined with information
on sectoral responses, provide useful information for performance reviews. At present, however, problems
of dara availability and measurement severely constrain any systematic development of issue profiles at the
intemational level.

Future developments

As a medium-term perspectve, further integration of economic and environmental informarion
should be possible with a view to fostering sustainable development strategies. Pressure indicators could,
for example, be related to parameters reflecting economic actvity thus providing an analytical tool for the
integraton of economy and environment in decision making.

Conceprually, issue profiles are distinct from the spproach taken in other OECD work on indicators faor the ineegration of
environmental concern into sectoral policies. The Iatter are broad ses of indicamrs covering the whole interface between sectoral
policies (energy, transport, agriculture etc.) and envirorment. lssue profiles would be more constrained in the sense that they only
deal with one particular environmental issue and that they focus on environmental pressures. On the other hand. they permit the
svstemnatic allocation of environmental pressures across sectars — & feature not present in other work on sectoral indicators.  Also,
issue profiles can be organised along economic sectors, ie. in an institutional sense whereas the work on indicators for the
integration of environmental concems into sectoral policies follows a functional spproach.
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Figure 4 Issue-profile by sector
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Chapter 2
THE USE OF INDICATORS IN ENVIRONMENTAL PERFORMANCE REVIEWS

Efforts of the OECD programme of environmental performance reviews are directed at promoting
sustainable development, with the principal aim of improving the individual and collective performances
in environmental management Environmental performance reviews are structured to further the following
principal goals®;

reducing the overall pollution burden and managing natural resources in a sustainable way;
integrating environmental and economic or sectoral policies;
strengthening intemational co-operation.

Environmental performance is to be assessed by comparing achievements or progress with:

national objectives;

internadonal commitments;

absolute levels of environmental quality, taking account of each counay’s physical. human
and economic context

Seven principles apply for the use of environmental indicators in performance reviews. This
chapter briefly discusses these principies and presents examples of the use of indicators in environmental
performance reviews.

1. Indicators provide one of the {ools in the process of performance evafuation and nesd to
be supplemented by other qualitative and scientific information.

Indicators have the advantage of being concise and having a meaning tha: goes beyond the simple
parameter value. However, there is a danger of misinterpretation if indicaters are presented without
appropriate supplementary information. Such information is particularly nesded 1o explain driving forces
behind indicator changes which in turn form the basis for any assessment of environmental performance.
Box I presents an example from the review of Iceland where indicators of air emissions are embedded in
supplementary information about the source of emissions.

2. There is no unique normalisation for the comparison of environmental variables across
countries: where possible, normalisation by unit of GDP should be shown in paratle] with
a pormalisation by the number of inhabitants. Other possibilities sech as totat sarface exist
for normalisation and may be appropriate for specific environmental pressures.

When comparing emissions across countries, the outcome of the assessment will depend greatly
on whether GDP or population size are chosen as denominator. Although standardisation is needed to
facilitate cross-country comparisons, absolute values may be the appropriate measure where, for example,
intermnational commitments are linked to absolute levels of emissions.

¢ As set forth by the OECD Environment Ministers in their 1991 communiqué on the "OECD Environmental Strategy for the
1990~
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3 The set of indicators develaped in the series of workshops of the Group on the State of the
Environment is a core set... In the comex: of performance reviews, this core set is common
to alf or most Member countries, and will generaily be sopplemented by more detailed,
country-specific indicators.

Boxes 1 and 2 are examples of this principle put into practice: core indicators on air polluton
(Bax 1) provide a cross-country comparison but are confined 1o a pardcular point in time. In addidion, air
pollution in Iceland is shown for a larger number of pollutants and for several years. Similarly, in the
review of Germany (Box 2) types and evolution of waste water treatment in Germany are shown in detail
to supplement the Cross-country comparison provided by the core indicator on the percentage of the
population connected to waste water treatment plants with bioclogical and/or chemical treatment.

- 4, For pecformance evaluation, indicators must be veperted gnd inferpreted in the
appropriate context, taking into account the ecological, geographical, social, economic and
stroctural featsres of countries. '

In performance reviews, this principle is followed in two ways. First the text directly
accompanying the indicator contains a certain amount of contexnial information (see, for example, the first
paragraphs in Box 1 and Box 2). Second, in every performancs review, an introductory chapter deals with
the overall physical. demographic, economic and administrative context of the respective country.

5. Not every area of assessiment lends itself w the use of quantitative information. Certain
policy areas may be amessed in gualitafive terms.  Thus, the issues covered by
environmental indicators are a sabses of the issues covered by performance meviews.

6. In eoncepmal and in empincal tesms, maficators of societal responses tend to be less.
advanced. than indicators of environmental pressares or indictors of envirommpental
conditions. Thus, partirnlar caution needs ™ be applicd when interpreting and using
indicators of societal responses.

More generally, key information on methodology for indicator derivation should accompany
the ase of indicators in performance reviews.

7. There is no necessary one-to-one comespondance between environmental issues and the
indicators identified: g specific indicator can be relevant for more than one environmental
issue.
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Box 1. The Use of Indicators:
Exampie from the Environmental Performance Review of Iceland

Afr pollution

Although lceland’s per capita consumption of encrgy is high and is Righer than that of any other OECD councy,
as masoally bigh propartion of hydro and geothermal energy conmribures snbetantiaily to maintaining pollotian a low levels.
Toul primary energy supply (TPES) per anit of GUP in 1990 was 84 per cent sbove the OECD average and 69 per cemt
above the average for the other Nordic countries. TPES per capita was 71 pex cent grester than the OECD average and 57
per cent higher than the average for ocher Nordic couniries. The leslandic suthorities successfully reduced oil consumption
‘through substitotion of resewable resources. Electicity is generased slmost exchusively from hydropower, and gecthermal
energy contributes a high share of space hearing.
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The implications of these increases in certxin pollution emissions for human heaith and ecosystems may be minor
due (o the asrimilative capacity of the envircament. For example, in spite of the sharp expansion in NOx emissioss, the level
of depositions is at least three times lower than in amy European country. Thas, the Icelandic authorities have drawn special
agention o the need to consiger pollution concentrations and ambient levels in implementing intenational commitments.
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Box 2. The Use of Indicators:
Example from the Environmental Performance Review of Germany

Surface water

The authority to establish water quality objectives in smface or ground water rests with the Linder. The goal of
the westem Linder is 1o achieve Quality Class Il in all nives, ie. Modarate Pollution, the third from highest quality in
Geamany’s seven-tiered water quality ranking system. Class 11 is defined as:  water sections with modemie poHution and
good oxygen supply, a very wide variety of species and dense colonisation by individual algae, mails, entmomostracans and
insect [arvae; aquanc plamts caveting large areas; sod fextile fishing waters. No date has been set for achieving this ovezall
goal. )
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Major improvernents in the quality of surface waters have occmrred in westemn Gamany, particularly with respect
{0 oxygen-demanding substances and toxic compounds such as heavy metals. These improvements can be explained both
by the progressive equiproent of rounicipalities with mewage treatment plants providing relatively efficient biological and
advanced trearment of waste walers and by impressive progress in the instailation of trestment equipment st industrial
facilities. This has led to significant improvements in the waters of the Rhine, Danube, Neckar and Main gvers.
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Chapter 3
INDICATOR DEVELOPMENT BY ENVIRONMENTAL ISSUE

This chapter summarises the work on indicator development, carried out during the workshops
of the Group on the State of the Environment. In addition, a number of lead countries provided
specific input for the different issues. In this sense, significant parts of the indicators or elements of
indicators described below represent an interim consensus. None of them should, however, be
perceived as final or necessarily exhaustive in character: they may change as knowledge and
perception of environmental problems evolve, they still require detailed technical descriptions and they
may be of varying relevance for different countries.

In this chapter, firstchoice indicators are highlighted and placed in white boxes. Where these
are ot readily measurable, one or several proxy indicators are added in grey fields. Grey fields also
contain supplementary indicators to round up the picture provided by the core indicator or its
substmtes. All indicators or elements of indicators are classified according to their availability: "S”
for indicators measurable in the shornt-term; "M" for indicators which require additional empirical work
and dara collection efforts and which are therefore only measurable in the medium term and "L" for
indicators measurable only in the long term because they would ne=d significant data development
work. All the indicators measurable in the short run are brought together in the gverview in Figure 5
at the end of this chapter.

The treamment of indicators for each environmental issue comprises the following elements:

a) a table summarising indicators and classifying them by degree of measurability;

b) a short descripdon of the environmental concern and policy relevance of the issue with
reference to major international agreements or conventions (e.g. Agenda 21, the Montreal
Protocol);

c) a brief discussion of the indicators of environmental pressures, environmental conditions
and societal responses where possibie;

d) a note conceming the data availability for each category of indicator.
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Issue 1: Climate Change

Summary of indicators
dicator Measurabély
©® Index of GHG amissions

O . Emmasions 6} CC,

O Emisions ofCH,

-G Apparent consumption of
CFC 11 and 12; halons

O Emissions of N,O '

Envirommersal coadifions:
@ Atmospheric concsntration of

greenfiouss gases
© Globel mean temperature

5

@ Lo 2

(72072 ]

Sociotal responses:
©® Energy efficiency ML
Q Energy itsasty $
O -Implc2 and explk tax on ,
saargyCC, . ML
O Expandiure on energy siiciency,
allemative eneries, dimate M
change ressarch

*Apparent consumpaon = producsion pius UMEONS MW XPOrS.

The environmental concem and poilcy relevancs: in
recant decades, the balanca in the radiatve energy budgst
of the earth-atmosphers system has been disturbed by the
addition of gases generated by human activities. Anincrease
of the atmospheric concantration of these gresnhousa gasas
changes the radiative energy balanca and leads to
temperature and climate change.

One of the major intemational agreements which emerged
from 1992 *Earth Summit® in Rio de Janeiro was the UN
Framework Convention on Cimate Change. A number of
countries have made commitments to reduce their amissions
of greenhouse gases over he coming years.

Indicstors of environmental pressures: four different
radiately acive gases have direct effects on climate change:
carbon dioxide, methane, nitrous oxide, halocarbons. The
indicators of environmental pressures relate o gross
emissions, i.e., they do not consider sinks of greenhouss
gases. For an aggregate indicator of greenhouse gas
emissions, af four gases should be taken into account.

Aggregation supposes a weighting scheme, based on global
waming potentials (GWP) as proposed by the
imergovemmental Panel on Cimate Change. To date,
however, major uncertaintes exist about the size of these
weighting factors. Until definitive weighting factors are put
forward, it is proposed to consider each greenhouse gas
indvidually. In the future, it may also be necessary fo include
emissions of substitutes for CFCs with high GWP.

Data availabdity: CO, emissions are well covered, in
paricudar emissions fom energy use (Source: OECD/IEA).
For CFCs, apparent consumption is monitored under the
Montreal Protocol. Estimates on methane emissions exist
but country coverage is smaler and there are wide
divergences between estimates from different sources
(Scurce: OECD). Information on halons is very limied.
Significant measurement problems exist with N,O.

indicators of anvironmental conditfons: the atmospheric
concantration of greenhouse gases and the changes in gictal
mean temperature are common incicators for cimate change.
Thess indicators remain of Emited direct use fer
environmental performanca reviews as they cannot be related
to 3 particular country’s environmental performance.

indcators of socletsl responses: efforts ¥ reduce GHG
emissions include a karge number of individual actions and
policy instruments (taxes, reguations, subsidies etc.), mosdy
designed to improve energy efficiency. The different efforts
are afficudt fo capture in a single indicator. it is therefore
proposed o employ an indicator of energy efficiercy,
reflecing, at least pardy, socety’s efforts o reduce
greenhouse gas emissions. Supplementary incicators such
as energy and CO, ‘ax rates and environmental expendture
should help to trace individual policy instruments. As aiways,
expenditure data need o be put into the right context or
appropriate interpretaton.

Data availability: measures of energy efficiency are not
reaclly avadable. As a first step, it is thersfore proposed to
uss energy Intensity measures (Sourcs: OECD/IEA),
aithough they reflect structural factors as wed as changes in
energy efficency. Data on government R&D expenditure on
energy efficiency and atemative energy sources are parly
available (Sourca: [EA); implicit and expiicit tax rates on
CO, have also been svaluated (Source: OECD), aftheugh
country coverage s incomplets.
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Issue 2: Stratospheric Ozone Depletion

Surnmary of ndicators
indicior Measizxily |
Emdronmenial rocsizes
- Index of apparent M

consumpten* of azone-
decid ting substancis

G Agpares consumption of
LR

#

fasiors

Envirosmental copgaions:

@ Aitmospheric soncantration M
o! czane-caplating
uLSANCSS

8 UV-3 rdiation ot ground M
fovei

O Amosphert concentratica of S
Crts

O Stramnsphene 0zong Wreds S
ver seiected argas

Sociisd responsas:
8 CFC recovery rates L

Environmaentai concem snd palicy revance: n 1574 1t
was dscovered that chiorine-comtaming substancss (ass 2
threat © $e ozcne ayer. Ozone s mainly found n an
atmospherk ayer at siratosphenc aftitudes, between 20 ard
40 kiometres, and acts as a shild against harmtul sofar

in 1983, the Vienna Conventicn for the Proiecicn of the
Czone Layer was sicned, oliowed by the Montreal Protocol
ard Londen and Cepenhagen Amendments on Substaneas
bal Capiste tha Ozone Layer.

Indicaters of envircnmantal pressures: principal ameng
the ozone-depletng substances are CFCs, hakns, methyl

chloroterm and carbon tetrachionide, and HCFCs, plus methyl
bromide. Indgwdal substances vary considerably n their
azona-deplesy sapacty. To refiect the combinac depleton
cacacly, the apparent consumpton of each indivdual
sutstance has o de weighied iIn propertien o its ezone-
depleting potential relatve o CFC-11.

Dats availabizty: CFC-11 and CFC-12 acsount for hatl of the
azone-gapletng subsEnces and are therefora proposed as
parameters.  Ackual emissicns <f CFOs ars difficH! to
measure but procucion or apoarent consemplion can be
wsad as a proxy. Daba on halons are ess readly availatie
$ *mt a sherfun incicator wil be confined o CFCs
(Saurcg: CECDOY.

indicators of environmental condltions: first cheices ier
an indicater of envionmental conditions are e glotal
amosphenc toncentration of czone-depleting subsances,
and, dasar o effecs. the radiaticn of UV-B af greund level.
Changes in the concantration of CFC-11 and CFC-12 hep to
track ‘he macnitude and rate of ¢hange of the atmosoheric
reservoir of the most abuncant gzone-depleting substances.
As in the case ¢f greennouse gases, the indicator remains of
linted use in the specific ¢entext of envionment
pertmmance raviews as 1 cannot ba relaied o a parscular
oty and fts envionmental performance. A second
incicator, mors closaly assocated with parioutar counfries. 's
e fend In sialospheric ozone wvels over seleckd
measyuremernt poirnts.

Cata availabifity: irformaton on glebal atmospherc CFC
concentratons is readily available. Trend data of ozone
soncartratons for navidual menitodng staticns ars available
for 15 CECD counires.

Indcators of societal responses: recovery rates of CFC
and society’s expenditure for #at purpese as weld as for
replacament echnologies are possibie indicamrs. Important
contaxiual information is the extent © which a courtry has
comimitted seif to the phasing-out of CFCs. Thesa argets
ccuid then be compared o smaronmental pressures in terms
of produciion andfer consumption of CFCs. A dfferent
incicator for govemments’ specific efforts at the imemational
level am countries’ contributons o the ntenm Mulliateral
Fund associated with the Montreal protocal. The fund, which
was estabiished on a pdot basis for thvee years, aims at
helping developing countries lo adopt replacements for
CFCs.

Daa avaiabiiy: rlomaton on CFC recovery rates is
scztered and virsaly ne dat 2 camently obfarable or
pxpenciture ot CFC recovery or raplacement
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Issue 3: Eutrophication

Summary of indicators
_boltor Measurabity |
“ Emaronmanial prossures:

@ Emissions of N end P into L
water snd sol]

'O Apgcarent consumption of
feriizecs, measurad in §.P
O Wasts wmiar dischargas
O Livestock doesty
Envircemonial conditions:
@ BCO/DO, concantration of N
and P in inland and
marne waters

g

g

® Percantage of population
connected to sewage ML
trastment with Nological
ancior chemical treatment

C Percssiage of popudation
cennected 10 wasts waler S
trsatment -

O Usser chargos for wasts waler |
treatment M

-Q Markal shars of phosphate-
free datergents

Environmental concem snd policy relevance: The
consequences of over-nourishment of aquatic plants
(eutrophication) has become a major probiem of water
poluticn in Member countries, affecting surface water,
groundwater and marine waters. Excass nutrients can aiso
be found in soi and sediments. The annual mean
concentranon of nitrates has, for example, been increasing at
the downsteam frontiers of rivers, mainly as a reflection of
poliuticn from agricuttural origins such as animal manure of
excass fernizers.

Acceptable levels of dissofved oxygen and nutrient levels n
receiving waters have been estabished in national and
inemational standards and agreements such as the
Intemational Joint Commission Agreement on Great Lakes
Water Quality in North America.

Indicators of environmental pressures: a complete set of
pressure indicators woudd comprise emissions of nitrogen and
phosphate from manure, fertilizer, domestic and industrial
waste water, sewage siudge, dredge spol and solid waste,
comected for the absorption of phosphates and nirogen by
cops. This could be further extended to refisct a proper
nutrient balance.

Data availabiity: at the international level, few data are
avalable for the entire range of emission sources of
phosphorus or nitrogen as well as for the absorption of
phosphates and nitrogen by creps. Currently, measursments
are confined to the apparent consumpticn of fertilizers anc
peneral information on wasie water discharges. Aggregare
amounts of fertilizers must be measured in terms of N or 7
to acsount for diffarent types of ferdfizers. Livestock densiy
provices a rough but measurable proxy for potenta
sutophication from manurs.

indcators of environmental conditfons: direct ndicaers
of the extent of sutrophication relate to the phosphate anc
niras contents of inland and marine waters. Biokgicai
oxygen demand of water bodies or the degree of disscives
oxygen can also be considered indicative of eutrophication.
Measuring excess nufrients in scil complicates matiers
significanty. The focus of indicators is therefore on weter.
A general problem related to indicators of ambient quality is
how to carry out spatial aggregation to presant meaningiu
national igures: forming averages is seldom a satisfactory
solution so that often data of representative sites are shown
rather than national figures.

Data availability: at the intemational level, data are available
for 2CD, phosphate and nitrate concentrations for selectzd
rivers in OECD countnies (Sourca: OECD).

Indicators of socletal responses: several ndicators would
appear usefu o show society’s efforts fowards reducing
eutrcphication and excess nutrients: the extant of chemical
anc/or biological wasie water freatment, the extent to which
jevies on sewage watsr freatment cover achal costs, the
markst share of phosphate-free detergents. For non-porit
sources, in particular agricuitural ones, an indicator reflecing
best farming practices could be introduced.

Dam availability: for OECD countries, data on the share of
the population connected to sewage treatment plants are
avaitable in the short run (Source: OECD). Information on
the type of treatment and on waste water charges remains
parial. Data on the market share of phosphate-free
dstergents should be avaiable more easily (Source: industry
associations).

4-23



ENV/EPOC/GEP(93)5/ADD

L - e

Issue 4: Addification

Summary of Indicators

Indicator Measurabily

@ Index of aciditying ML
substances

C Emisions of SOx and NOx
ammoiac

- Erviroemental conditions:

@ Excsedencs of the critical SM
loads of potential acid in
water and soil

0. Concentration in acxd

prociations (G, S0, NOJ
© Total dapesiions of addlying
subsiancas

rw

®rw

Societal responsas:

@ Percantage of car fleet SM
equipped with catatytic
converiers

@ CQapacity of SOx and NOX
sbatsment equipment of ML
siationary sources

O Espandiurs for air pofiution
- gbatement

Environmental concern and policy relevance: in the
ammosphere, emissions of sulphur and nimrogen
compounds are wransformed into acidifying substancss
such as sulphuric and nitric acid. When these
substances reach the ground, acidification of soil,
water and buildings arises. Soil acidification is one
tmportant factor causing farest damage. Acidificanion
of the aquaric environment may severely impair the
life of plant and animal species.

Problems of acidification have triggered several
mternational agreements to reduce emissions, e.g., the
1979 Conventon on Long-range Transboundary Air
Poilution and the 1985 Helsinki Protocol on the
reduction of sulphur emissions as well as the 1988
Sophia Protocol on the control of emissions of
nitrogen oxides.

Indicators of environmental pressures: as sulphur
and nigogen compounds are at the source of
acidification, emissions of SOx, NOx and NH, provide
meaningful indicators of environmental pressures.

Dana availability: international dama on SOx and NOx
emissions are immediately available (Source: OECD):
information on NH, is more difficult © obtain at the
international level.

Indicators of environmental coaditions: there are
several possibilities to reflect the state of acidificaton
of soil and water: a) by means of an indicator of acid
precipitations and/or depositions (exceedence of the
critical loads of potential acids in soils and waters);
b) by means of the direct indication of the pH-value of
lakes or soil: c) through indirect measures such as the
crown density of forest.

Dam availability: for the short-run, only
concantrations of acidifying substances in precipitation
can be measured at the internationa] level (Source:
OECD). Data on depositions. exceedence of critical
lcads and measurements of pH-values in surface
waters and soil are available in a number of counties
(Source: EMEP, OECD) but further efforts to improve
data collection and harmonization are nesded
internationally.

Indicators of societal responses: physical and
expenditure data on the capacity of equipment to abate
SOx and NOx emissions provide meaningful indicators
with respect to industry’s efforts. Households' efforts
could be reflected through the percentage of the car
fleet equipped with camlytic converters. More
generally, efforts of environmental policy could be
capnred through comparison betwesn ambient
standards for SO, and NO, concentrations.

Dara availability: currently, dam on pollution
abatement expenditure are only available for air
pollution abatement as a whole, including expenditure
for non-acidifying air emission abatement (Source:
OECD). Partial information is at hand for physical
equipment, in particular for utilities. A comparison of
ambient air standards necessitates further work to
make them comparable across countries.
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Issue 5: Toxic Contamination

® Emissions of heavy metais

® Emissions of organic
compounds

G Consumgtion of PbHg,CENi

Ommd ’

posicdes’
O Generaion of hazardos

3

£ £B -

G Concsstrstion of iead, sy
imiuam, chrormicm, a

, Societa responses: :
® Changes of toxic contants in L

produc:s and production
procssses

.G Rehabiataied arsas as .7
percertage of tolal arsas
ertibed a3 contaminaied

G Market share of usleaded S
peatrol

a) See natas balow concerning problems of measurement
and comparabiity,

Environmental concem and poficy relevance: human
acivites lead © emissions and accumulation of toxc
substances in environmental media and living species and
present danger to human and ecosystem heaith. A number
of nemational agreements extend to the control of toxic
substances (e.g. 1989 Basel Convention on hazardous
wastes). Agenca 21 also refers to the safer use of loxc
chemicals and the management of hazardous waste.

Indicators of environmental pressures: the larpe number
of toxic substances necessitates a selection based on risk
assessments and quantties of individual substances. To the

extent that such salecions already exist, they could be
examined for their relevance to performance reviews. Two
major types of toxic substancas could be considered: heavy
metals and organic compounds, including pesticides.
Currently, no infermationally agreed list of substances with
appropriate weighting factors exists.  Indicators relate
thersfore 0 the consumption of seleced individual toxic
substances.  Among heavy metals, consumption of leac.
cadmium, mercury and nickel can be fraced. Among organic
substances, the consumption of pesticdes is a first sta
owards a more comprehensive indicater. R is, however,
mperant o recognise the differences among pesticides
conceming toxicly, persisience and mobiity. A less direct
but more readlly measorable, incicator of potential toxic
comamination is the generation of hazardous was:e.

Daiz availabiity: data on the apparent consumgton of
pestcdes (Measured in tonnes of active ingredients) exst ior
a number of countries (Sourca: OECD) aithough problems
of imtemational comparabiiity remain significant; thers are
data on the usa of iead for many OECD countries (Source:
CEZTD); information on the use of cadmium, mercury anc
nickel is more scatered. Data are availatle on the
generation of hazaroous waste (Source: CECD).

Indicators of environmental conditions:  indicators
concerming the concition of lbxic contamination of the
envionment should show ambient concentrations of the
vanous foxic substances in different environmental media and
lving Species.

- Data availabifty: short-nun data availabiity confines empirical

evaluations at the intemational level to indications of
concentrations of key heavy metals in inland waters (Source:
QECD).

indicators of societal responses: many of society's
responses conceming toxic conaminaton consist of
reguiations concaming notificaion, treatment and usa of toxic
substancas. Typically, such responsas are difficult to reflect
in concise and intemationally comparable indicators. A first
choics D measure society's responsa are the changes in
e comsnts of products and production processes,
atthough such an indicator would need further elaboration.
A mors specific responsa concerming soil is society’s acions
and decisions to identify, assass and clean up contaminated
siies. An assocated indicator is the percentage of
rehabiitated areas in the btal area identified as
conmtaminated. Another partial but measurable indicator is the
market share of unieaded petrol.

Data availabdity: in the short run, only data the on markst
share of unleaded petrol are avaiable.
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Issue 6: Urban Environmental Quality

Summary of Indicators
indicaior Measurabiity
@ Urban air amissions: M
SCx, NCx, YOC
C Traifc densty
O Degme of urbanisation
Emi e
® Excsure of population to:
«4r podutants
-Noise
® Amdient water conditions in
urcan areas

O Cocceefration of air pofittaris s
. Socetai eeponses:

C (hanges It greea space as 2
parconiage of total arban
aniota uban popdaion

C RegasSons on emissicns and M
noite lovels r now cars

0 Eoendlize on water
treamerd and noise
atataront

BE

Tunox

Environmental concem and policy relevancs: an
increasirg pant of the popudation of OECD countries is iving
In wrtan areas. Most pollution sources are found in of near
urtan areas. and other forms of environmental degradation
also tend to occur with greatest seventy in urban areas. As
a resuit of he combination of thesa factors, the greatest
potental for human exposure 1o deterigrating envirenmental
conditions occurs in urban areas.

The promotion of sustainable human satlements, in particutar
urnan ones. is an item expicitly considered in Agenda 21.

Indlcators cf snvironmental pressures: in princple, most
environmental pressures apply, afthough at an urban scaie.
As the first choica for indicators, & is proposed % focus on
key environmental pressures, i.8., ar emissions (NOx, SCx,
particulates, CO) and noise. Noise, which can be considered
both a pressure and a condition, is dealt with under

envionmental conditons.  These proximate pressure
inaicators are accompanied by saleciad indicators of indirect
pressures such as traffic density (measured e.g. through car
hoicngs per capita) and the degree of ubanisation
(measured a.g. through percantage of population living in
cties with more than 1 milion inhabitants).

Data avaiabdity: for emissions, data avadabiity at the
imemational level s consiraned by the need o collect
information at the uban level. Da on traffic densty is
reacily available for country averages and for many incivicual
cties (Source: CECD). infermation on the degree of
utanisation can be ctiained from other imemational
sources.

Indcators of environmental conditions: incicstors of
wcan emvironmental concitions cut acToss he various mecia.
They inciuce the quality of urban air, Srinking water, ambrent
suriace and ground water. Whereas the quaity of drinking
wamr i an important facior in the urban guality of life, it only
pardy reflects environmental condiions as high-quality tap
wzter can simply reflect an afficent treatment system. First
choica incicators of environmental condtions relate o the
exposre of poputation o air pollution and fo noise. The
quaitty of ambient surface and ground water is also a first
¢hica ndcator. it reflects environmental conditions and,

often, the pre-treatmert quality of drinking water.

Cata avadabiity: imemationally comparable data exist for
concentrations of major air polfutants (Source: CECD) but
infcrmation on exposure is more scattered. Additional efforts
of data ccilecdon are also needed o obtain comprehensive
miormaticn on ambient water quality in urban areas.

indcators of societal responses: incicators of societal
responsas to urtan envirenmental problems cut through the
whele range of measures so that thers is no single first
choics indicator.  Key areas for indicators are traffic
(reguations on emissions and noise levels for new cars) and
green spaca (with changes in green spaca compared o toal
urtan area). Expencitire on noiss abatememt and water
treatment complets the picture.

Data availabéity: due Yo definitional problems, data on green
space is not availanee in an intemationally comparable form.
information on car reguiations and expenditrs should be
available with some additional effort
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Issues 7 and 8: Biological Diversity and Landscape

Summary of Indicstors
Indicator Moasurabily
Emdronmanial prassures:

@ Habitst siterstion and L
conversion of land from its
natursl state

O Land usa changes 8

O Isgodixtion of new genetic
- - malerial and species L

Envircemental conditions:

® Threatened or extinct
species 33 2 share of known S
speciss

@ Protacisd areas as s
percentage of total arss S
by scosystem type

'O Prtected spocies s 2
parcactage of threatecad -

-

Environmental concern and pollcy relevance: biological
giversity can be defined as the variabéity among ving
organisms from ali sources including ‘eresial, marine and
other aquatic ecosystems and the ecological complexes of
which they are part; this includes diversity within species,
between species and of ecosystems. An ecosystem is a
dynamic complex of plant, animal and micro-organism
communities and their non-iving environment interacting as
a functional unit

The broad and complex nature of biodiversity would, idealy,
supgest a treatment at ee different levels:

a) the ecosysiem level, dealing with the combination of
physical and biclogical elements; b) the popuation or
spacies level dealing with the change in the number of
species due o alteration of ving conditions by man;
¢) genetic diversity within species.

COne of the major outcomes of the United Nations Conference
on Environment and Development in 1992 was the signing of
the Convention on Biological Diversity by over 150
govemments.
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Landscape: Spectfic types of human land use, such as
certain agricuitural practess, road and house building,
hydropowsr projects, drainage of wetland, forestry and mining
may pose a ‘hreat o ecosystems, and thus a form of
environmental pressure on landscape. In addition, landscape
can be seen as a part of envionmental quality as such,
important to humans for ethical, assthetic and cutural
reasons. Thus, degracation of landscape entails both a loss
of natralness and historic cuitural values. So far, no
memationaly agreed definition of landscape exists and no
atiempt has been made © develop landscape indicators in
ths report.

indcators of environmental pressures: #ree types of
prassures on biodiversity have been identified: physical ones
(e.g. haixat alteration); chemical ones (e.g. exposure to
coraminants); biological ones (e.g. release of ajien species.
fishing). The main chemical pressures are covered by
issie 3.4 and 5. Some of the biological prassures are
captred in issuas 10 and 11, some of the physical pressures
arpear, for example, in issue 13. Here, Incicators are
focused on additionai physical and biclogical pressures.
inccators of habitat afteraton and the conversion of land
from #s natural state would reflect such pressures.
Increasing use of land for agricuitural purposes is suggested
as a measurable proxy for environmental pressure.

Data availabiiity: thers are intemationally comparable data
on land usa changes (Scurce: FAO, OECD).

indcators of environmental conditions: the most
frecuently used indicater of the state of biodiversity is the
number of thraatened or extinct species over the number of
known species.

Data availabifty: intemational data exist for threatened or
extinct species as a percentage of known speces (Source:
OECO).

indcators of socletal responses: responses to protect
bicdversity and landscape include measures to protect
areas, ecosysiems and species and o creats biosphere
reserves representative of different ecosysiems. The
supgested indicators of socistal responsas are therefore the
siza of protecied areas by type of ecosystam and the number
of protected speces.

Data availabilty: information on the number and extent of
profected areas is avadable (Source: IUCN) but comparabiity
is not sufficient to provide coverage of different types of
ecosystems. Data development work is also necessary o
quantify the share of protected species.



ENV/EPOC/GEP(93)5/ADD

Issue 9: Waste

Summary of indicators
indicator Moasurabdty
Evdronynenial prossuzes;
® Wasts generation:
- municipal wasts
- incfustrial wasts
= nucisar waste
= hazardous waste
Envrormental cordiions:
Mot applcable
Sociatal eeponsaes;
@ Waste minimisatfon efforts

O Charges for waste disposal

O Expendium on wasta
-cofacion and treatment

O Wasis recycing and recovary
=i

gmmm

[7, 30 - T -

Envircnmental concemn and policy relevance: dfferent
types and quantities of solid waste are generated by tuman
actvites in CECD countries: municipal waste (maindy from
housaholds), Industrial waste, nuclear wasts and other types
incucing wasie from energy producton, agrictral
producion, mining, and demoliton as well as dredge speils
and sewage sludge. The gquantity of wastes procuced in
OEZD countries has been steadily ncreasing. Wastes have
potental impact on human health and the environment, and
waste management issues are at the cantre-stage of many
countries’ emvironmental concems.

Several international agreements and ndes exist for e
transirontier movements of hazardous waste: Directives of
the Ewopean Community, OECD Decisions and
Recommendations, the Lomé [V Convention and the Basel
Convention. Management of sofid waste and sewage is also
an item explictly considered in Agenda 21, endorsed by
UNCED in Rio de Janero in 1932.

Indicators of environmental pressures: waste presents a
potential environmental pressure for soil, water, ar and
landscape. The actual environmental pressure depends,
however, aimost exclusively on the wasts handling and
daposition practicas. Any indicator on the amounts of wasie
generated is therefore only a first approximation of

environmental pressure and movre imformation will be needed
on the actual environmental pressure. In addition, the
composition of waste will influence its posntial environmental
impacts. Total amounts of waste generated should therefore
be broken down by princpal source, i.e., municipal, industrial
and nuclear wasie. It should be noted that the indicater on
*generation of hazardous waste® is prasent both under the
‘wasts’ issue and the issue on toxc contammnation.

Data availabifity: waste generation by majer source can be
evaluated for most OECD countries (Source: OECD). Many
uncartainties conceming the quaiity of waste data and their
remational comparabdity do remain, however.

indcators of environmental conditions: waste acts as a
prassurs on the environment; no indicators of environmental
eanditions can therefore be directy associated with the issue
‘wasie®. Changes n environmental conditions due o waste
are reflected in various other issues such as ‘oxic
contamination (kssue §) or landscape (Issve 7).

indestors of socletal responses: socety's responses
have been mainfy direc’ed towards the ccllecion, treatment
and disposal of wasts. Increasingly, waste management
gtforts are aiming at waste minimisation. This is reflected in
the first-choice indicator. Charges for waste disposal are an
incicator for an instrument to incite waste minimisation. Total
expenditure on waste collecton, treatment and disposal
provdes a general incication of society’s financial efforts to
deal with waste. Indicators on rates of waste recycing and
recovery and charges for waste disposal complete the
picars.

Daa availability: data on waste recycing and recovery are
available at the imemational level (Sourca: OECD), afthougn
further efforts will be necassary to complete intematonal
ccverage and comparabifity.
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Issue 10: Water Resources

Summary of indicators
incicator Measurabey
@ intensity of use of water
resourcss S

O Shan of dBcharged wasts
waler B rfvars

Emnaonmental conditions:

® Frequency, durstion and
extant of water shortages

Societzi responsas:
@ Water prices and user
charges for waste water

trestment as percentage of
cost

Environmental concem and policy relevancs: fresh water
resources are of major environmental and biclogical
importance because water is a basic support element for
human life and ecosystems. Water withdrawal can be a
major pressure on freshwater resources: in more ard
regions, water resources may at times be limited i an extent
where the demand for public water supply, agricutural
purposes or ndusnal processas can be met only by gong
beyond a sustainable usa of the resource in terms of quantty
and possibly of quality. Information available for OECD
countries suggests that water withdrawal has increased over
the past two decades, contributing both to quantity and
quality problems of water supply. Although the quality and
quantty aspecs of freshwater resources are interiinked, the
prasant issue deals primarily with the quantity aspect of the
resource.

The protecdon and the presarvation of fresh water resoureas
is an item explictly considered in Agenda 21, endorsed by
UNCED in Rio de Janeiro in 1992.

indicators of environmental pressures: a necessary
condition for sustainable use of water resources is that the
withdrawal of water does not exceed the renewal of the
stocks over an extended period. An indicator tracing the
intensity of the use of water resources is therefors the
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appropriate measure. This indicator would be defined as the
(gross or net) withdrawal of water resources, divided by the
renewal of water resources. As opposed to net withdrawal,
gross withcrawal accounts for total water withdrawal without
deductng water that is reinserted into e natural
envionment after use. Whereas the use of a figure
representing net withcrawals focuses on the guantitative side
of water use, the use of gross withdrawals has a qualitative
component even it water is reinserted into the natural
environment, it tends to be of rferior quality after use.

Al the same tme, it must be ket in mind that a measure of
imensity basad on a national average may be misleading, in
particudar for large countries: major differences in regional
waier usa may nct be adequately refleced in the national
indGicator.

Data avaiabidity: imformation on the intensity of the usa of
water resourcss is available for most OECD countnes
(Sourca: CECD).

Indicators of environmental condiions: water resourcas
are characerised by a significant variance of stecks, dunng
differant times of the year as wei as between different years.
These variations are ikely to affect water quality and
ecological equilbria. An inGicator to measure these
variations would take into account the duration and the extent
of a shortage of water supply. Al its extremes, in the form of
droughts and floods, the question of regularity aiso presents
a specific dmension of environmental risks.

Dat availabiity: none of the indicators of environmental
conditions are immediately avaiable at intemational level.

Indicators of socletal responses: socisty's efforts to
reduce unsustainable water use consist of either measures
constraining the quantities of water available or measures
increasing the prica of water to encourage efiicent use. The
price of water and the charges for wasts water reatment are
therefore proposed as suitable indicators. Put in relation to
acal cost of water treatment and supply, the resutting ratio
gives an incication of the direct accountabifity of consumers
of water for 1he use of the natural resourcs.

Data availability: data on water prices and user charges are
only partly avaiable (Source: OECD) and need further
development.
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Issue 11: Forest Resources

Summary of iIndicators

Ervarocmental pressurss:
@ Shortun sustained SM
yleid/actual Aarvest
@ Areaivoiume and S
distribution of forests

G Shars of dsturbedidatarioraiad ML
forest in Jotad focosd area

Societal responses:
G Paccantage of hsrvest area Mt

sucesshidy regenetated dnd.
aatural regeneration) o
afiorasiad.

-G Percesiage of proteciad forast M
%3 in ‘ol jorest area

Environmental concern and poilcy relevance: forests are
among the most diverse and widespread ecosystems on
earth. Forest resources have many functons: they provide
timber; they provide ecosysiem services incuding reguiation
of sei, air and water quality; they provide recreation benefits;
they are a reservoir for biodiversity and act as a carbon sink.
There is general cancam over human impact on forest heafth
and the natural procasses of forest growth and regeneration.

Combatting deforestation to presarve sois, watsr, air and
biclogical diversity is an tem expicitly considered in Agenda
21, endorsed by UNCED in Rio de Janeiro in 1992,

indicators of environmental pressures: the harvest rate
sst by any country is a funcion of the size of its forests, the
proportion of the forast area dedicated to §mber production,
the producivity of the forest and the age class structure of
the forest, and management objectives and sustained yield
policies of the country. The indicator relating sustained yield
o actual harvest expresses the relative balance between
forest growth and harvest, considering forest characteristics
such as age classes. The sustained yield in North America
would reflect aggregate alowable annual cut, and in other

OECD countries coud reflect cument growth rates or
increments of forest estats.

Data availabiity: information on short run susiained yield is
available for many OECD countries, or can be denved with
standand formuias.

indicxtors of environmental conditions: the state of forest
resources can be reprasented through a measure of total
forest area or volume. This information ¢can be supplemented
by more precise indicalors incorporating species groups,
matrty ¢lasses, and rates of dsturbance by natural and
anthropogenic forcas such as forest fires.

Data avaiabiity: data on the area, volume and distribution
of forests and the types of disturbancs are readily available
(Source: OECD/FAC/UN-ECE).

Indcators of societal responses: a major societal
responsa to preserve forest resources relates o the efforts
cf regeneration and afforestation of harvested areas. The
protection of forest areas is also an element in the overal
ceonservation effort afthough it applies at least equally o
concems about the loss of biogiversity.

Data availabifity: data on ‘otal protected forest areas are
available for a significant number of countries, aithough a
breakdown by TJUCN category necessitates additional data
development work. Simiarly, more data development is
needed before sfiorts of regeneration and afforestation can
be presented in an intemationally comparable way.
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Issue 12: Fish Resources

Summary of Indicators
Indicator Moasurabity
Emdroamental pressures;
@ Fish catches S
Emdronmental corxditions:
@ Sis of spawning stocks M
O Overfzhed areas Mt
Socielai RLpoNnses:
'O Number of stocks regutated by | %
quotas
O Expendiurs for fh shock
“mondoing ML

Environmental concam and policy relevancs: by the end
of the 1980s, marine fisheries yielded between 80 and 90
milion ‘onnes of fish, with an overall rend that has been
increasing by over 40 percent during the past two decades.
Many of the more valuable fish stocks are overfished, and
the steady ¥end ‘owards ncreased global fish landings s
achieved partly through explortation of new and/or iess
vajuable species. Coastal development has also tumed out
to be a signficant pressure on fish stocks. Over-axpicitation
can be found both with freshwater and marine fish stocks.
As with other natural rescurces, the quality of fish resourcas
(existence of diseases, contamination etc.) is in iseif an
fmportant iacor for the quantty of the resources. The current
issue on fish resources focusas on marine fish resourcas but
extends ‘o freshwater fish resources. Stocks associated with
aquacuiture are, however, expictly excluded from current
considerations.

The protection and sustainable management of ocgans ¥
prevent over-fishing and degradation of coastfines and coral
reefs are items axplicitly considered in Agenda 21, endorsed
by UNCED in Rio de Janeiro in 1992. In addition, there are
a number of intermational agreements such as thoss reached
under the Northwest Atlantic Fisheries Organization.

indcators of environmental pressures: OECD countries
play an important rofe in world fisheries and the trend in
national fish catches is a primary indicator for the pressure
exeriad on fish stocks. As itis difficult to alocate fish stocks
o national bouncanes, it is not possible to calcutate ratios of
sustainable use (fish catches over growth of stock) on a
national basis. Nonetheless fisheries and envionment
remain relevant topics for environmental performance
reviews. Where national quotas exist, fish catches can be
reiated © them © get an indicator of potential over-
exploitation.

Cam availabdity: fsh catches and production data are
available at sigreficant detail and for most CECD countries
(Scurca: OECD/FAQ).

indcators of environmental conditions: the size of
sgawning stocks is a relevant incicator for environmental
concitions if it can be related to a measure of suswinabiiity.
Defining and measwring sustainabifity remains, however, a
dfficat ask. A different indicator would present overfished
arsas, aithough this incicator needs further elaboration.
Again, it is difficuit o associate fish stocks with a particular
country.

Datz availabiity: data on the size of major fish popuiations
exist but are scattered across national and intemational
SOUrces.

Indcators of societal responses: a comprenensive
incceator for countries’ efforts 1 protect fish stocks would
incude information on the various types of expenditure for
this purposa as wel as information on restricions on landings
of fisn. Supplementary indicators for socetal responses
incude expenditure for the monitoring of fish stocks. Other
resoonsas such as the usa of environmentally friendly fish-
catching methods are important but difficuit b make
operatonal i a single indicator.

Data availablity: no data are readly avaiable on the
expenciture for the protection of fish stocks.
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Issue 13: Soil Degradation (Erosion and Desertification)

Summary of indicators
- ——
@ Erosion risk: posential and L
actual use of soll for
sgriculture
O Land use changes S
Environmental coadifions:
@ Degree of top soil josses M
Sociatal responsas:
@ Rehabilitated sreas MA

Environmental concern and policy relevance:
oesartfication and erosion are processes of physical land
degracation caused by human impact and by changes in
cimake. Soil erosion arises when the rate of new soil
formaton is nferior ® soil losses. When soil quality and
moistre coment decline, a productive semi-arid region can
be converied into a desert, a process known as
descrifcaion. The envirsnimenial problems of erosion and
desertificaton are farge. Seventy percent of the worlds
drylands are already affected by degradation. This is one
quarer of the world’s land. Although the problem is most
savere in the developing worid, a number of OECD countries
are squally affected. Soil degradation is not mited
physical degradaton but encompasses problems such as
toxc contaminaton, excess nutients, salinisaton and
acdfication. Thess problems of soi quality are dealt with
under the respective issues.

The promotion of sustainabile land management pracices to
prevent erosion and soil degradation as wed as combatting
desartfication and drought are two prominent items i
Agenda 21, endorsed by UNCED in Rio de Janeiro in 1932.

Indicators of environmental pressures: primary fackors in
eroson and desertification are unsustainable land uss,
induding famming and grazing. Land use changes as for
nsiance from forest to agricuttura, could therefore be a
meaningfu, though general, indicator for the danger of
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erosion and desertificabion. A more specific indicator would
b % comparison between potential and actual use of fand
for agricuttural purposes. To ihs axtent that the actual use
of land for agricutture exceeds the carrying capacity of land,
this provides an indication for the risk of erosion and soil
degradation.

Data availability: data on the actual use of land are available
throughout OECD countries (Sourca: OECD). information
on the risk of erosion and on potential use of land is still very
scares and does not permit indicator development in the
short un.

indcators of environmental conditions: the degree and
extent of erosion is best ndicated through the degree and
extent of top soil losses, #rrain deformation and overblowing.

Data avaiabiity: at presant, data on the degree and extent
of soil degradation are avaiable but not at a national level
(WRL, intemational Soil Reference and Information Centre).

indicators of socletal responses: 1t is difficuit to pinpoint
all specific efforts o combat erosion and desertification. One
relevant and measurable effort to countsr sod degradation is
the size of rehabditated areas; It is suggested as a first-
choice and though general indicator in this context which
would need further specification. Indicators could also be
developed related to best management practices in

agricutture.

Data availabifity: data on rehabilitated areas are at present
not availabie at the nternational level.
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Issue 13: Soil Degradation (Erosion and Desertification)

Summary of indicstors
ladicator Aeasurabity
@ Erosion risk: powentis! and L
actual use of sod for
agriculture
O Land usa changes S
® Degree of top soil iosses M
Socialal responsas: '
© Rehabilitated areas ML

Environmental concern and policy relevancs:
desarification and erosion are processes of physical land
degradation caused by human impact and by changes in
cimate. Soil erosion arisas when the rate of new scil
formation is inferior % soil losses. When soil quality and
moisiure centent decling, a productive semi-arid region ¢can
be converted into a desert, a procass known as
desertficaton. The environmental problems of erosion and
desertification are large. Seventy percent of the world's
drylands are already affeced by degradation. This is one
quarter of the world's land. Although the problem is most
severs in the developing world, a number of OECD countries
are squally affected. Soil degradation is not Emited ©
physical degradation but encompassas problems such as
foxc contamination, excsss nutrients, salinisation and
acidfication. These problems of sod quality are dealt with
under the respective issues.

The promotion of sustainable land management practcss to
prevent erosion and soil degradation as wel as combatting
desartification and drought are two prominent items in
Agenda 21, endorsed by UNCED in Rio de Janeiro in 1992

Indicators of environmental pressures: primary faclors in
eroson and desertification are unsustainable fand use,
including farming and grazing. Land use changes as for
nsance from forest to agricutture, could *herefore be a
meaningful, though general, indicator for the danger of

erosion and desartfication. A more specific indicator would
be the comparison between potsntial and actual use of land
for agricuitural purposes. To the extent that the actual use
of land for agriculture exceeds the carrying capacity of land,
this provides an indication for the risk of erosion and soil
degradation.

Data availability: data on the actual use of land are available
throughout OECD countries (Sourca: OECD). Information
on the risk of erosion and on potential use of kand is still very
scarca and does not permit indicator development in the
short run.

indcstors of snvironmental conditions: the degree and
extent of erosion is best ndicated through the degree and
extent of fop scil losses, Brain deformation and overblowing.

Data avaiabiity: at present, data on the degree and extent
of soil degradation are avaidable but not at a national level
(WRL, Intemational S¢il Reference and Information Centre).

Indicators of societal responses: 1t is difficult to pinpoint
all specific efforts o comeat erosion and desertification. Ons
relevant and measurable effort to counter sod degradation is
the size of rehabiitated areas; R is supgested as a first-
choics and though general indicator in this context which
would need further specification. Indicators could also be
deveioped related o best management pracices in
agneuiiure.

Data availabiity: data on rehabilitated areas are at present
not available at the intemational level.
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General Indicators, Not Attributable to Specific Issues

Summary of indicators
-fodicat M £y 1
Envirosmental pressires:
@ Populstion growth and S
density
® GOP growth S
® Incustrial producdon S
® Energy supply
@ Struciure of eneryy supply S
©® Road traffic yolumes S
©® Road vehicle stock
@ Agricultural production )
Societal responses:
® Environmental expenditure M
@ Public opinion S
O Poilution abatement and )
condrol expendiure b1

Indicators of environmental pressures: general incicators
of environmental pressures consist mainly of indicators of
ingirect pressures (background indicators). The incicators
presented hers are the ones most commoniy used and
readily available at the international level. The mam funcion
of these indicators is to provide contextual informaticn ~ a
key feature of environmental . performance reviews.
Achisvements in pollution reduction, for example, must be
seen in the context of economic growth: assassments will
differ when reductions in polivtion ars achisved during
periods of weak or deciining economic acivity rather than
during phasas of strong economic growth.

Data availabiity: most data for thess indicators are
accessble without difficuty for a large number of CECD
courtries.

Indicators of socletal responses: two major general
indicators of societal responses are suggested:
a) environmental expenditure at the national level and for
broad economic sectors (public sector, busness seclor,
househoids): athough expenditure, when considered by
itseff, does not provide any nformation on the sats of the

environment, it i a usefu indicator for the financial efferts
undertaken by society to mitigate or abate pollution; b) public
opinion on environmental issues: this indicator aims &t
capturing one of the major faclors in tiggering socie=)
responses by govemment, business and households. A
third, more general, area suggested for indicator developmernt
is envionmental nformation: examples of these sociesi
responses are the introducion of ecodabels or reguler
reparts on the state of the environment.

Data availabiiity: many OECD countries collect data on
environmental expenditure, aithough they are often limitea 1o
pollution abatement and control achvities. Such cata have
been compiled by OECD. Simiary, information on pubic
opirion in Member countries is avadable from OECD. At
OECD level, no comprenensive and intematicnally
comparable information exists currently as io the use of ecs-
labels.
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Figure 5 Summary of Short-Term Indicators' by Environmental Issue®
PRESSURE R STATE RESPONSE
Issues Indicators of Indicators of Indicators of
environmental enviroumental societal
pressures conditions responses

1. Gimam change Emessions of CO, Atmosphenc concentrations of Enargy inmesiy

FORenOuse G0
Gictal mean BRperaure

2 Sratspherc Rone | Apparent Gamumpton of CFCa Amaspherc cancantration of
[T o)) CFCs

k) Erropncaaon Apparari consumpoon of ‘ “8CD. 0Q, ¥ and P it selecad % of poputaton

fordizans, fheasired D NP frees coreacied ' waw
Wi Tealman: piants

S i

4 AcxEicaoon Emiasions of SQx and NCx Concargaaons 1 aed ExpandRurg for air

precpimeans (¢, SC,, NCy -pciistion abamment ]

5.  Toxc onamraxn | Senerados of hazardous wasts Concarsraion of igad, Markst sham of

oacmium, chomsum, COpoer B onleaded pard
saigcad fivers

6.  Urban envionmental Concanvasors of SO, NG,
quaity i paricuines n seiacied Ches

788 Biciogica civersty and | Land 8 changes Threamned or axsnct spacies Promciad arees a8 % of
lncscaps 25 % ¢ known soaces iaf rea

9. Wasw Ganaration of municpal, not appiicadia Expenditure on wasia

ndimeia, nucesr, hazardous | codacton snd reaxment
wase Waste recycing rawe
(papx and glass)
10.  Warer rescurcas Emenarty of use of wawr
IQSOUTTRS i
11, Forest resources Area, yorame and Gsribution of
Toress

12 F1N rRSOUrCEs Fah caxhn

13.  Soil degradanon {and e changes
{deseryficanon and
aouon)

4. Ganeral indicamrs, not | Popuiasion growsh and density not sopiceoig Polution sbawment and
attritszbie 1 spacific | GCP growh cared pxpendinem
w3uss Incustial and agrc. production _Public opinion on e

Enagy saply and srucu anvironment

| __ Road Traffic and vehicls siock

8 Ony moicazo which are avafiable in the short e at imemanonal level are shown in s table. See Chaptar 3 for other indicamrs.
hbbdmt.:ﬁakvynianmudhdizhs:uﬁspohtnbmndhm‘iﬁmpodbGDP.mhﬁm.misW.SonChapsr
on s of indicatory for a discussion,

b}  For a brief discussion of each individual isus, sbe Chiaoter 3.
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/ Environmental Indicators Have Been Important Tools
For Several Decades

« Simple - Visibility, Noise, Fish Kills, Burning Rivers
 Improved - Criteria Air, Water Chemistry

« New Directions - Biological Diversity, Health and
Ecological Effects

Increasing Capability To Define Environmental Status

 Parts per trillion < Riverreach - Biological Survey
 Land cover « Per Capita  + OECD Country Survey

\\ » Watersheds  Loadings
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A Continuum Of Information Available

Activity Measures Environmental Indicators
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Preferred Data

Activity Measures and Environmental Indictors are both Important
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General Agreement
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K Environmental Indicators Are Critical Tools

» [dentification of Problems

« Measuring Status and Trends

« Geographic Targeting

 Resource Allocation --------- Planning

« Communication --Up, Down, and Sideways
« Assessing Strategy Effectiveness
 Selecting Between Alternative Strategies
 Setting Environmental Goals

and Measuring Environmental Progress




l Status And Trends '
[ o

LEVEL

1970 1980 1990 2000 2010
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Projecting Future Trend
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' Progress Towards Goals And Selection Of Strategies '
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Moving Towards Sustainable Development

Sustainable
Development ?
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l There Is A "Model"” For Putting It All Together I

RISK BASED PRIORITIES

)
MEASURABLE
ENVIRONMENTAL GOALS

CENVIRONMENTAL PROBLEM

'

MULTI-YEAR STRATEGIES
AGENCY THEMES/TOOLS

ANNUAL PLAN
BUDGET FORMULATION

( IMPLEMENTATION )

y

PROGRESS
progRess REPORTS

ENVIRONMENTAL

MEASURES INDICATORS
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l Questions We Need To Address I

Where are we going?

Where have we been?
How well are we doing compared to--------------- ?

Are there other factors that are causing changes?

What is the "appropriate" environmental
indicator?
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Is There A Concept Of Core Data ?

ot L R

Local

State

National

International
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l Different Levels Of Goals Need To Be Considered I

/ Hierachy of Environmental Goals

TIER 1.

TIER 2.

TIER 3.

10,

11

— |
I | I
I ] I
Water Air SW HW Toxics etc.
P T
11 1
Water Air SW HW Toxics etc.

Cross-program
Environmental
Goals

Program Specific
Environmental
Goals

Strategy-Activity
Goals




EPA Project To Set National Environmental Goals

« Have begun to hold public meetings in each of the 10 regions.
 State, industy and NGOs will be part of the process.

* First round, identify the issues.

hl

« Second round discuss MEASURABLE environmental goals.
Costs, strategies, and agencies part of the discussion

» Process needs to proceed at a regional and state level.

A critical process to provide a focus for indicator
selection.




q1-S

Looking At The Future
///, MEASURING CHANGE

(" POTENTIAL
h_ FUTURE

DESIRED
FUTURE

EFFORT

Environmental
Indicators
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Broadening The Range Of Indicator Analysis

Environmental
Indicators

Sustainable
\ Development |

/Economic

Social _'
Indicators /

Indicators
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l Significant Challenges Still Remain I

What are the possible set of environmental indicators we
all can use?

How can they be best collected?
How should data be displayed -- issues of aggregation?
What are the barriers that need to be addressed?

Is there a role for state, regional, and national "environmental
report cards"?

Where do we need to go over the next year?
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Goals in Development -- For Public Review and Discussion

United States Environmental Protection Agency

January 12, 1994




o g A W N

~

11
12
13

Contents

INTrOdUCTION ... s 1
Guiding Principles for EPA ..., 2
Goals in the Laws Administered by EPA .........cccccvvvviniinnnnen. 3
Clean Surface Waters .......cccceeieieeiiiiiiecrren e 5
ClEAN AN ..ttt e 7
Stratospheric Ozone Layer Protection ...........coovvvviiiienennnnns 9
Climate Change Risk Reduction .........ccccoooviiniiiiencccennnn, 11
Ecological Protection .........oocovviiiiiiiiee et siereeee e 13
Prevention of Wastes and Harmful

Chemical Rele@Ses .....ccccuueiviiiiieieieriee et e 15
Cleanup of Contaminated Sites ............ccociiiiiiiiiiiiiiinnnns 17
Prevention of Oil Spills and Chemical Accidents ........... 19
Safe Indoor Environments ... 21
Safe Drinking Water ..o 23
Safe FOO ...t s 25
WOrker Safety ... 27
Improved Understanding of the Environment .................. 29

6-2



Introduction

By taunching the National Environmental
Goals Project, the Environmental Protection
Agency has signalled its commitment to action
and accountability on behalf of our shared
environment.

The project is designed to produce by Earth
Day in April 1985 a set of ambitious, realistic and
measurable environmental goals to be achieved
by early in the next century. Administrator Carol
Browner has made successiul completion of this
task a top priority because she believes that
government action must be linked to measurable
indicators of environmentatl improvement, and
that setting goals will inspire cocperation and
action by all Americans.

Environmental goals must not only be
grounded in the best science and analysis
available, but should also reflect the visions,
hopes and expectations of ail the nation's
cilizens and organizations. What are our most
important problems, and what are we willing to do
to resolve them?

To generate broad national input into the
process, EPA is sponscring a series of public
meetings around the country in the first half of
1324. Then, belween June 1994 and April
1995, goals will be developed, reviewed by the
public in a second round of meetings, finalized
and released. This report is intended to provide
a starting _point for our engagement with the
public about what our goals might look like.

The federal government is not alone in this
endeavor. A number of states are also
developing environmental goals. At the 1992
U.N. Conference on Environment and
Development, the community of nations agreed
to develop goals and plans for sustainable
development, and Canada, Norway, New
Zealand, the Netherlands, and several other
countries are already well along in that process.
The Clinton Administration is committed 1o
learning trom these efforts and moving forward
to fashion an agenda for our nation's
environmental future. This project is the first
step in that process.

Because EPA shares responsibility for
environmental protection with other federal,
state and local government agencies, we are
seeking their panicipation. The goals will not be
limited to any agency's statutory obligations.
Indeed, the goal-setling process should help us
assess the adequacy of our stalutes and
regulations for sustainable development, and it
will provide a more coherent basis for conducting
a results-oriented dialogue with the Congress.
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The project is being coordinated with the
President's Council on Sustainable
Development to ensure that the goals
announced on Eanth Day 1995 reflect America’s
expectations for both a healthy environment and
a vibrant economy.

Ultimately, the goals will contain three “tiers”
of measurable targets. Insofar as possible, Tier 1
goals will specify a condition of the environment
the nation is seeking to achieve by a certain year.
Tier 2 objectives will specity reductions in
pollutant loadings or other source-relaled
causes that must be achieved to reach a Tier 1
goal. Tier 3 “"action targets” will identily the
specific work thal EPA and others must
complete {0 accomplish the overall goal.

The three tiers of goals will provide direction
for the design of more effeclive, efficient
government and private programs to fulfill
national priorities. They will improve
communication between the Executive branch,
the Congress, businesses, environmental
advocates, the public and other nations about
what our environmental policies are designed 1o
accomplish, what kinds of choices we are
making, and whether our strategies are working.
The goals, together with our Congressional
mandates, will “drive” EPA's planning,
management and budgeling.

This report. To help get the public dialogue
going, EPA drafted goal statements for thirteen
environmental issues we judge to be of
paramount national importance, and for which
EPA has significant federal responsibility. They
include: ctean surtace waters, clean air and
healthy ecosystems; global climate ¢change and
stratospheric ozone depletion; cleanup and
prevention of wastes and other tloxic
contaminants; safe food, drinking water, indoor
air and workplaces; and better environmental
information for everyone.

The draft goals and accempanying
information are presented on the following
pages. We may add or delete goal topics after
the public disussions and interagency
deliberalions. For example, should we have a
separate goal for conservation of water and other
natural resources that could be achieved
through recycling and waste minimization?

The goal statements are unfinished -- they
are intended to represent the kind of “outcome™
goals we want to develop. As you will see, many
of them do not yet contain explicit measurable
targets. We will prepare more precise targets as
we proceed. EPA is looking forward to your help
in developing them.



Guiding Principles for EPA

One

Two

Three

Four

Five

Six

Ecosystem protection and sustainable development go
hand-in-hand. The point is not to choose between environmental
and economic or sécial goals, but to practice all forms of
enterprise in ways that remain environmentally supportable over

bl -
e,

Environmental justice is a foremost national value. The
distribution of environmental risk is important as well as its level.
No specific group should be more at risk or environmentally
constrained than are other groups due to factors beyond their
control.

Pollution prevention is the preferred approach to
environmental protection. It is generally less expensive and
complex than is treatment or cleanup. Preventive behavior on the
part of citizens is as much a key to environmental health as it is to
medical health. In the prevention mode, EPA is as much an
enabler as an enforcer.

The full use of science in making strategic decisions for
environmental protection is essential. Science must be viewed as
an impartial resource, and the use of existing data is important as
well as the generation of new information. Research need not
achieve certainty to be useful.

Building partnerships among all agencies and levels of
government and between public and private groups is essential to
achievement of a healthy environment. Partnerships should go
beyond cooperation and coordination to collaboration -- to yield
programs and results that individual groups cannot by themselves
achieve.

An outcome orientation has more value to achieving goals
than procedural compliance. The question is not how many
permits we have issued, fines levied, or brochures printed. The
point is whether our air, water and land are getting and staying
cleaner.
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Goals in the Laws Administered by EPA

Thirteen major statutes form the legal basis for the programs of the Environmental Protection
Agency. Several of them contain explicit environmental goals.

The Pollution Prevention Act states that it is the policy of the United States that “pollution should
be prevented or reduced at the source whenever feasible; pollution that cannot be prevented should
be recycled in an environmentally safe manner, whenever feasible; pollution that cannot be
prevented or recycled should be treated in an environmentaily safe manner whenever feasibie; and
disposal or other release into the environment should be employed only as a last resort and should be
conducted in an environmentally sate manner.” No environmental goals.

The Clean Alr Act gives states specific deadlines for meeting the air quality standard (up to 20 years
(or 2010) for ozone in Los Angeles) and requires states and the Federal government to make
constant progress in reducing emissions. It requires technology controls on air toxics to be achieved
within 10 years of enactment (2000). It requires a permanent 10 million ton reduction in sulfur dioxide
emissions from 1980 levels and a 2 million ton reduction in nitrogen oxides from 1880 levels. It
establishes dates for phasing out ozone-depleting substances: 2000 for CFCs, halon and carbon
tetrachloride; 2002 for methyl chloroform; 2030 for HCFCs.

The Clean Water Act. “The objective of this Act is to restore and maintain the chemical, physical,
and biological integrity of the Nation's waters. In order to achieve this objective...

(1) itis the national goal that the discharge of pollutants into the navigable waters be eliminated by
1985;

(2) itis the national goal that wherever aftainable, an interim goal of water qualily which provides
for the protection and propagation of fish, shellfish, and wildlife and provides for recreation in and on
the water be achieved by July 1, 1983,

(3) it is the national policy that the discharge of toxic pollutants in toxic amounts be prohibited...”

The Qcean_Dumping Act declares that “it is the policy of the United States to regulate the
dumping of all types of materials into ocean waters and to prevent or strictly limit the dumping into
ocean waters of any materiat which would adversely affect human health, weltare, or amenities, or the
marine environment, ecological systems, or economic potentialities.” No environmental goals.

The Safe Drinking Water Act directs EPA to develop national drinking water regulations for public
water systems, underground injection control regulations to protect underground sources of drinking
water, and groundwater protection grant programs for the administration of sole-source aquifer
demonstration projects and for wellhead protection programs. No environmental goals.

The Solid Waste Disposal Act and R r nservation and R ver . “The
Congress hereby declares it to be the national policy of the United States that, wherever feasible, the
generation of hazardous waste is to be reduced or eliminated as expeditiously as possible. Waste that
is nevertheless generated should be treated, stored, or disposed of so as to minimize the present
and future threat to human health and the environment.” No environmental goals.

The mprehensiv lronm

{Superfund) provides for liability, compensation, cleanup, and emergency response for hazardous
substances released into the environment and the cleanup of inactive hazardous waste disposal
sites. The 1986 amendments to the Superfund law required EPA to begin physical, on-site cleanup
of at least 175 new (after 1986) sites by 1989, and at another 200 sites within the following two years.
There are no deadlines for finishing this work. No environmental goals.
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The Emergency Planning and Community Right-to-Know_ Act requires local planning to
cope with chemical emergencies and ensures that responsible officials are provided with information
from local businesses about their activities involving hazardous chemicals. The Act mandates the
development of a national inventory of releases of toxic chemicals from manufacturing facilities. The
purpose of the Toxics Release Inventory is to provide information to the general public about
chemicals to which they may be exposed. No environmental goals, although EPA uses the TRI to
implement its “33/50 Program,” in which industry is challenged to voluntarily reduce releases and
transfers of 17 high priority chemicals by 33% by 1992 and by 50% by 1995.

The Tox| bstan ntrol Act states that “authority over chemical substances and
mixtures should be exercised in such a manner as not to impede unduly or create unnecessary
economic barriers to technological innovation while fulfilling the primary purpose of this Act to assure
that such innovation and commerce in .such chemical substances and mixtures do not present an
unreasonabile risk of injury to health or the environment.” No environmental goals.

The Federal Insecticide, Fungicide, and Rodenticide Act was enacted by Congress ‘to
regulate the marketing of economic poisons and devices, and for other purposes.” No environmental
goals.

The Environmentat R r Develgopmen nd Demonstrati Authoriz
authorizes all EPA’s research and development programs. No environmental goals.

The National Environmental Education Act. The stated policy is “to establish and suppont a
program of education on the environment...through activities in schools, institutions of higher
education and related educational activities, and to encourage postsecondary students to pursue
careers related to the environment.” No environmental goals.

The National Epvironmental Policy Act. The purposes are: “To declare a national policy which
will encourage productive and enjoyable harmony between man and his environment; to promote
eftorts which will prevent or eliminate damage to the environment and biosphere and stimulate the
health and welfare of man; to enrich the understanding of the ecological systems and natural
resources important to the Nation; and to establish a Council on Environmental Quality...lt is the
continuing responsibility of the Federal Government...to improve and coordinate Federal plans,
functions, programs, and resources fo the end that the Nation may--

(1) fullill the responsibilities of each generation as trustee of the environment for succeeding
generations;

(2) assure for all Americans safe, healthful, productive, and esthetically and culturally pleasing
surroundings;

(3) attain the widest range of beneficial uses of the environment without degradation, risk to
health or safety, or other undesirable and unintended consequences;

(4) preserve important historic, cultural, and natural aspects of our national heritage, and maintain,
wherever possible, an environment which supports diversity, and variety of individual choice;

(5) achieve a balance between population and resource use which will permit high standards of
living and a wide sharing of life’'s amenities; and

(6) enhance the quality of renewable resources and approach the maximum attainable recycling
of depletable resources.”
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Goal

Background

EPA’'s Roles

Roles of Others

Clean Surface Waters

All the lakes, rivers and bays of the United States will be clean and safe for human
recreation and they will support healthy and edible fish, shellfish and wildlife. By

, at least X percent of the surface waters of the United States will fully meet
standards set by the states to protect aquatic life and human health. (For drinking
water, see goal #10)

States roughly estimate that well over half of the lakes, rivers and coastal waters
that they assessed in 1991-92 fully met their “fishable and swimmable” standards.

Poliution enters the nation's waters from point sources, nonpoint sources
and air deposition. Point sources are distinct “points” of concentrated pollution,
such as pipes from factories and sewage plants, which may contain toxic
substances, bacteria, viruses, acids, oxygen-demanding compounds, and
nutrients.

Pollutants carried in runoff from “nonpoint sources” account for more of the
nation’s remaining water quality problems than point sources. Rainwater carries
sediment, animal wastes, and agricultural chemicals from farms, cities and
suburbs, highways, construction sites and logged areas into nearby streams.
Agriculture is the most commonly reported nonpoint source category.

Another source of water pollution is polluted air -- for example, acid rain. Toxic
substances, nutrients and oxygen-demanding compounds may aiso enter the
water from the air. Principal sources of air-deposited pollutants are power plants,
industrial facilities, motor vehicles, and windblown chemicals from farms.

Under the Clean Water Act, EPA works with states and municipalities to control all
types of water poliution. In most cases, states determine the “designated uses”
of their waters (usually swimming, habitat for fish and other aquatic life, or
agricultural and industrial uses) and set water quality standards to protect these
uses. EPA regulates (or gives authority to states to regulate) the amount of
pollution that point sources can discharge. EPA provides scientific criteria for
these limits, backs up states with inspections and legal enforcement, and helps
fund state and municipal water quality programs, including sewage treatment
plant construction. To reduce pollution from nonpoint sources, EPA provides
grants and loans through states to farmers, municipalities and others to facilitate
their adoption of “best management practices” to control the runoft of poliutants.

EPA is accelerating work to diminish air deposition. New regulations aftecting
power plants and motor vehicles will reduce emissions of pollutants that acidify
and deplete oxygen in water. EPA also is coordinating intensive efforts 1o restore
high-value, threatened waters, including the Great Lakes, the Chesapeake Bay,
and the Gulf of Mexico. The comprehensive, watershed protection approach to
managing these waters and the land surrounding them is now being encouraged
throughout the country.

EPA has delegated responsibility to most states for setting standards and issuing
and enforcing permits. Municipalities also have important roles, especially in
operating sewage treatment plants and requiring industries to “pre-treat”
pollutants before they are discharged into sewers. State and local governments
usually also have the lead roles in assessing nonpoint source pollution and
correcting it with technical assistance from federal agencies.

Numerous federal and state agencies are responsible for managing fish and
aquatic wildlife. In particular, the U.S. Fish and Wildlife Service, the National
Oceanic and Atmospheric Administration, the U.S. Geological Survey, and the
National Park Service work with EPA and state programs to protect water quality.
The Department of Agriculture is assuming a growing role in working with farmers
to prevent water poflution from cropland and livestock.
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Statistical Quality: Extensive efforts have been carried out to assure the best possible statistical quality in these
measurements, including selection of the best possible underlying data at USGS stations, advanced statistical analysis
techniques, and good quality laboratory practices.

Scientific Validity: Each of these water quality parameters is associated with aspects of water contamination by well-
known cause and effect relationships that are documented in the scientfic Iiterature.

Areas the Indicator Does Not Address: There exist other addtional aspects of water contamination that are not
reflected in this set of parameters, for example contamination by heavy metals or pesticides. Aithough data of the
latter type may be available selectively, a national synthesis is not possible with this set of measurements.
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Goals

Background

EPA’s Roles

Roles of Others

Clean Air

The entire nation will have healthy air that meets all Federal Air Quality Standards.
By the year 2000, the number of areas not meeting air quality standards will be
reduced from 190 to 15. These areas will have healthy air by 2010. Visibility in
the eastern U.S. willimprove by 25 percent by 2005. Airin scenic areas with poor
visibility at present will be increasingly clear, and there will be no worsening of
visibility in currently clear scenic areas, such as National Parks.

Air pollution threatens the health and welfare of people and ecosystems in many
areas of the country. Ozone at ground level, particulate matter, carbon
monoxide, sulfur oxides, and nitrogen oxides cause a variety of human heaith
problems ranging from eye and throat irritation to permanent lung damage. Lead
in the air can cause brain damage, especially in children. Suliur oxides and
nitrogen oxides combine with water vapor to form acid rain, which harms lakes,
streams, and forests, while ground-level ozone damages forests and crops.

The emissions of all these pollutants, except nitrogen oxides, have been
reduced substantially over the past twenty years. Lead emissions reductions
have been especially dramatic--88 percent since 1970. Nonetheless, EPA's
most recent information indicates that 54 million people live in counties where
federal air quality standards are still violated for one or more of the six pollutants.

Air pollution from factories, motor vehicles, and other sources also reduces
visibility throughout many urban areas. Pollutants such as sulfur dioxide and
particulate matter can reduce visibility hundreds of miles from their sources.
Sulfur dioxide from power plants is the primary cause of poor visibility in the
eastern United States, while carbon particles play an important role in the
northwest.

EPA has established “National Ambient Air Quality Standards” (NAAQS) for six air
poliutants that are believed to pose the greatest threats to human health and
welfare: ozone, pariculate matter, carbon monoxide, sulfur dioxide, nitrogen
dioxide, and lead. By law, NAAQS are set so that attainment of the standards
protects human health and welfare.

Prior to 1990, EPA's efforts to enhance visibility focused on controlling air
pollutants to meet the NAAQS and conducting enhanced reviews of major new
pollution sources locating in clean areas. The Clean Air Act Amendments of 1590
strengthen EPA’s role by establishing an acid rain program that will further reduce
emissions of sulfur oxides and nitrogen oxides. The Amendments give EPA
direction to address impairment of visibility caused by long-range transpont of
poliutants to scenic areas, such as Nationa! Parks and National Wilderness Areas.

The Clean Air Act assigns to the states the basic responsibility for ensuring
compliance with the NAAQS. Each state develops a plan to meet the NAAQS.
Once EPA approves the plan, the state is responsible for enforcing it. States
frequently assign significant responsibilities for implementing their plans to local
air and transportation agencies. Citizens may sue to enforce any part of the
approved pian.
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Non-Attainment of Air Quality Standards
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Statistical Quality and Validity: Good, based on established quality assurance program
and public review of data, which is collected under standardized monitoring and
measurement methodology.




Goals

Background

EPA’s Roles

Roles of Others

Stratospheric Ozone Laver Protection

The United States will be the world leader in reducing or eliminating all
substances that harm the stratospheric ozone layer that shields the earth from
harmful ultraviolet rays. Concentrations of chlorine and bromine in the
stratosphere will be reduced to pre-Antarctic ozone hole levels as soon as
possible. By the end of 1995, the U.S. will halt production and use of most
ozone-depleting products. The U.S. will assist other countries in eliminating
these substances worldwide.

The stratospheric ozone layer shields the earth from harmful ultraviolet radiation,
Increasing concentrations of man-made chemicals such as chlorofluorocarbons
(CFCs), halons, carbon tetrachloride, and methyl chloroform are breaking down
the ozone layer. These chemicals are released from refrigerators, air conditioners
and certain industrial processes. As a result, more ultraviolet radiation reaches
the earth’s surface, where it causes skin cancers, immune deficiencies, other
adverse effects on human health, and damage to crops and ecosystems.

In response to worldwide concerns about stratospheric ozone depletion,
many nations have worked o reduce production and use of ozane-depleting
substances. The United States was an early leader in these efforts, banning non-
essential use of chlorofiuorocarbons as aerosol propellants in 1978. The Vienna
Convention of 1985 stated an international goal of reducing use of ozone-
depleting substances. Countries signing the 1987 Montreal Protocol committed
to reducing their use by 50 percent by 1998. More ambitious goals were
advanced in the London Amendments of 1990, which called for a complete
phaseout of many ozone-depleting substances by 2000.

The Clean Air Act Amendments of 1990 directed EPA to implement a
national production phaseout of most ozone-depleting substances by 2000.
This phaseout schedule, while consistent with the London Amendments,
includes more stringent interim reduction goals. In February 1992, the President
called for an accelerated phaseout of these chemicals, based on evidence that
stratospheric ozone was thinning faster than anticipated. The United States is
now committed to halting production of most ozone-depleting substances by the
end of 1995.

EPA administers a tracking system 1o ensure that producers and importers of
ozone-depleting substances comply with the national schedule. To facilitate the
economic adjustment that the phaseout requires, EPA allows producers to
transter their rights to manufacture these substances to other producers, but only
if the transfer results in diminished production. EPA is developing a national
recycling program for CFCs used in refrigerators and air conditioners, and has
banned intentional releases of these chemicals. At the international level, EPA
assists developing countries in eliminating ozone-depleting substances and
using substitutes.

A worldwide phaseout of ozone-depleting substances will require the
cooperation of all countries. The Department of State has the lead role in
negotiating international agreements on this and other international
environmental issues. The National Aeronautics and Space Administration, the
National Oceanic and Almospheric Administration, the Department of Energy and
EPA have all contributed to international scientific efliorts to improve
understanding ot stratospheric ozone depletion. Private industry also has a
critical role in developing substitutes for ozone-depleting substances.
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Staustical Quality: Good, based on established quality assurance program and
standardized collection methods used by the International Trade Commission In
obtaining data provided from U.S. manufacturers of industrial CFCs.

Scientific Validity: Poor, as a direct indicator of state of the atmospheric ozone
layer; far to good as an indicator of lower tier environmental management
objectives stated in terms of reduction of industrial production of CFCs.

Areas the Indicator Does Not Address: Ooes not estimate the amount of CFCs
released into the atmosphere over time.
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Goals

Background

EPA’'s Roles

Roles of Others

Climate Change Risk Reduction

By 2000, we will reduce U.S. greenhouse gas emissions to 1990 levels, while at
the same time increasing economic efficiency, productivity and employment. In
the longer run, we will reduce greenhouse gas emissions to below 1990 levels to
stabilize greenhouse gas concentrations. We will reduce atmospheric methane
concentrations to the lowest economically-feasible levels by 2000.

The “greenhouse effect” occurs as certain gases in the atmosphere trap heat
from the sun and warm the earth. Atmospheric concentrations of these gases are
rising, largely as a result of human activities. Scientific evidence indicates that
increasing levels of greenhouse gases will raise global temperatures, which could
have harmful consequences for people and ecosystems, including sea level rise,
increased droughts and storms, altered precipitation patterns, changes in
agricultural yields, and extinctions of species that cannot adapt to the changes.

The largest human contributions 10 greenhouse gas emissions are from
burning fossil fuels for electricity, transportation and industrial processes. Other
contributors include deforestation, livestock production, and rice cultivation.
These activities have added substantially to natural levels of carbon dioxide,
methane, and nitrous oxide. People also have added synthetic greenhouse
gases to the atmosphere, most notably chlorofluorocarbons. The U.S. accounts
for about one-fifth of annual worldwide emissions of all greenhouse gases.

In 1992, the U.S. ratified the Framework Convention on Climate Change. This
treaty establishes commitments and procedures for international cooperation to
improve the science and undertake efforts both to mitigate and adapt to climate
changes. EPA provides leading analytical support to the U.S. team negotiating
rules and tuture modifications to the Framework Convention. The Convention
requires each signing country to inventory its greenhouse gas emissions and
develop a plan to reduce them. In 1993, the U.S. adopted a Climate Change
Action Plan (CCAP), in which EPA plays a leading role. The CCAP encourages
voluntary actions, such as EPA's “Green Lights” program which enlists private
and public partners to reduce power consumption by installing energy-efficient
lighting. Other voluntary programs include reducing emissions from landfills, gas
pipelines, fertilizer and pesticide applications, and by increased recycling.

EPA regulates some greenhouse gas emissions. EPA currently is
implementing a national phaseout of chlorofluorocarbons, which aiso destroy the
stratospheric ozone layer. EPA also sponsors research on climate change, its
causes and potential effects, ways to reduce greenhouse gas emissions, and
strategies for reducing its impacts.

Several federal agencies provide assistance for climate change mitigation efforts
in other countries. EPA and the Department of Energy (DOE) spearhead
assistance to help developing countries inventory their greenhouse emissions
and analyze emissions reduction and adaptation policies. EPA, the Forest
Service, and the Agency for International Development help other countries
develop forest conservation and management programs.

DOE has the lead role in promoting energy efficiency and developing energy
sources that do not require fossil fuel combustion. The Department of
Transportation implements legislation that will the improve energy efficiency of
automobiles and public transit. EPA, DOE, NASA, the National Oceanic and
Atmospheric Administration, U.S. Geological Survey and Department of
Agriculture all sponsor research on climate change.

Several states and municipalities address climate change by promoting
energy efficiency, planting trees and planning land uses so as to minimize the
future impacts and reduce greenhouse gas contributions. Private firms and
citizens contribute by making energy efficient household, workplace, and
transportation choices, and by planting trees.
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Goal

Background

EPA's Roles

Roles of Others

Ecoloqgical Protection

We will improve the overall ecological health of the environment by protecting the
physical, chemical and biological components and processes of ecosystems. We
will maintain and restore representative examples of ecosystems, habitat types
and habitat connections across landscapes, and biological communities. We will
ensure viable populations of native plants and animals, well distributed
throughout their range, and the genetic variability within those populations.

Biological diversity is the variety of life on earth, essential for sustaining life and
the well-being of people. It includes ecosystem diversity, species diversity, and
genetic diversity.

An ecosystem is an area's plants, animals, nonliving elements such as
minerals and air, and the interactions among them. Ecosystem diversity provides
habitats for a variety of species and makes possible a range of important natural
functions, from local temperature moderation by forests to water purification by
wetlands. Species diversity is the variety of living things that inhabit the earth's
ecosystems. Genetic diversity is the variation among individual plants or animals
of a particular species. Genetically diverse species are more likely to survive
diseases and environmental changes. Genetic diversity also provides benefits to
humans, such as new varieties of plants that can be useful in agricuiture.

Biodiversity conservation requires protection of habitats and maintenance ot
healthy populations in these habitats. Almost all natural environments in the U.S.
have been degraded by human activities. Even in the few remaining pristine
habitats, biodiversity is reduced by the loss or degradation of adjoining habitats,
which may eliminate animals that require large territories and allow invasion of non-
native species. Global climate change is thought by many scientists to be another
threat to biodiversity because it may significantly alter existing natural habitats.

EPA’s primary role in protecting habitats is to regulate pollution. EPA oversees
establishment of water quality standards that protect agquatic organisms. EPA can
ban or regulate pesticides that harm ecosystems. EPA regulates air pollutants
that cause acid rain, which damages forests and lakes, and it also regulates other
air pollutants that harm habitats, such as toxic chemicals and ground-level ozone.

EPA and the Army Corps of Engineers regulate dredging and filling of
wetlands, which are among the most productive habitats. Under the National
Environmental Policy Act, EPA reviews federally-supported activities to make
sure they cause no unreasonable harm to the environment.

EPA's Science Advisory Board concluded that losses of habitat and
biclogical diversity are among the most important ecological threats tacing the
U.S. EPA now is developing a strategy to do a better job in protecting habitats.
As part of this effort, EPA and other agencies have developed the Environmental
Monitoring and Assessment Program that will make avaifable better information
about the condition of the nation’s ecosystems. This program will aid in
identifying important habitats that need protection.

While EPA has the lead federal role in protecting wetlands, waters and air, other
agencies have primary responsibilities for managing land. The National Park
Service, the Forest Service, the Bureau of Land Management, and the Bureau of
Reclamation manage parks, wildiife refuges, and other areas to preserve habitats.
The Fish and Wildlife Service (USFWS) is responsible for designating threatened
and endangered species and developing recovery plans for them.

All 50 states have endangered species laws and state forest and park
systems. States have natural resource inventory programs to identify threatened
species and important habitats for preservation. Non-governmental organizations
also have important roles. The Nature Conservancy, for example, purchases
important habitats to ensure their long-term preservation.
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Data Qualty: This is the best available data
but much of it 1s generated by States using
different sampling methods. The estimates
are considered conservative in that they may
under-count the actual number of breeding
pairs.

Scientific Vaidity: Top predators such as
Baid Eagles are generally believed to serve
as a useful indicator of the condttion of the
food chain.
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Statistical Quality: Good. Survey of migration routes
yields data on 300-400 species. Errors occur but a
data quality assurance program is in place.
Scientific_Validity: Good for population trends in
species that can be observed in the field during
daylight hours and from roadside observation sites.
Therefore, for some species, it may not adequately
reflect the effects of changes in difficult to reach
habrats.

Areas the Indicator Does Not Address: Covers North
Amencan migratory birds daytme actvities only.
Nocturnal activities and migratory movements are not
covered at present
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STATISTICAL QUALITY: Fair, should be used as a
lower bound only, since the strength of the evidence
was evaluated before including any species as a
confirmed extinction. The historical accuracy of the
data may be poor on the x-axis since the date for
which an extinction is considered confirmed may lag
the actual extinction by decades.

SCIENTIFIC VALIDITY: Limted, because it cannot
always historically distinguish between species that
died out due to non-environmental factors and/or
natural causes, and species which became extinct due
to adverse environment of habitat.

AREAS THE INDICATOR FAILS TO ADDRESS. Does
not provide data on species population trends an

changes in habitat which may cause population los:
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Source: US Fish and WildIlfe Service, 1983

STATISTICAL QUALITY: Good. Data are based on a
stratified random sample of 4 mi® areas within defined
physiographic fegions, and sample sizes are based
on the expected wetlands acreage contained
historically in each region. Errors do exist, but a data
quality control program is in place.

SCIENTIFIC _ VALIDITY: Trend measurements are
valid for long term estimates mainly, as the study
results are produced once per decade; the most
recent report gives estimates for the mid-eighties.
AREAS THE INDICATOR FAILS TO ADDRESS.
Coverage on quality of wetlands 1s not as
comprehensive as the inventory reporting. However,
certain regions of interest are getting increased
coverage.
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Goals

Background

EPA’'s Roles

Roles of Others

Prevention of Wastes and Harmful
Chemical Releases

We will reduce and seek to eliminate releases of toxic chemicals by industrial
facilities, even as industrial production increases.

By , releases of toxic chemicals from industrial facilities to the air, water,
and land will be reduced by __ %. By , generation of wastes (prior to
recycling, treatment or disposal) from industrial facilities will be reduced by __ %.
By , the nation’s municipal wastes will be reduced by 25% through source-
reduction or recycling. By 1998 all solid and hazardous waste disposal facilities
will be regulated by a permit program. By 2010, releases of hazardous air
pollutants from major sources will be reduced so that the maximum individual
lifetime risk of cancer from exposure to them is less than one in a million and other
health and environmental risks are also reduced.

Harmful chemicals can contaminate the environment during their manufacture,
use, and disposal. Wastes are released directly to the air and water, injected into
disposal wells, buried in landfills, or sent to treatment plants. In 1991, U.S.
manufacturing facilities reported that 4.43 billion pounds of toxic chemicals were
released to the environment or transferred to other focations. In addition to the
problems posed by toxic wastes, these chemicals sometimes contaminate
workplaces and homes during their actual use.

The conventicnal approach to preventing harm from toxic chemicals is to
control their treatment and disposal, which semetimes simply move pollution from
one par of the environment 1o another. A preferred approach is to produce and
use less harmful chemicals so that products are safer and less waste is produced.
By minimizing wastes, pollution prevention can increase the etficiency of raw
material use and reduce the need for costly treatment and disposal. Over 1000
industrial firms in the U.S. have made voluntary commitments to reduce releases
and transfers of 17 toxic chemicals. The federal government's objectives are
reductions of 33 percent from 1988 levels by 1992 (this target was achieved in
1991), and 50 percent by 1995.

Under the Toxic Substances Contro! Act, EPA regulates the manufacture, use,
and disposal of toxic chemicals. The Federal Insecticide, Fungicide and
Rodenticide Act and the Federal Food, Drug and Cosmetic Act regulate
peslicides. Other statutes establish limits on toxic substances in air and water and
gstablish requirements for safe disposal of solid and hazardous wastes.

EPA makes information about uses and releases of toxic chemicals available
through the Toxics Release Inventory (TRI). The 1330 Pollution Prevention Act,
establishes poliution prevention as a national objective and expands TRI
reporting requirements. The Act also directs EPA to promote pollution
prevention by disseminating information on prevention oppontunities and giving
technical assistance grants to states.

Many companies are improving waste management practices and using safer
chemicals, more efficient processes, modified equipment and reformulated
products. Several states have adopted pollution prevention programs. Industrial
firms annually repont their toxic chemical uses, releases and transfers.

Other federal agencies also have important reles in promoting pollution
prevention. Federal actions include research, technical assistance, and
procurement specifications to encourage government purchases of products
thal are recycled or recyclable or contain minimal toxic substances.

The public also has important responsibilities, since some types of toxic
releases come from consumer products. People can purchase non-ioxic
products, dispose of toxic products properly, and use information in the TRI to
work with local industries to reduce the use and release of toxic chemicals.
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Data Qualty: Based upon self-reported estimates of releases and transfers from
specffic manufacturing facilities in standard industnial code (SIC) categories 20-39
with ten or more employees that process or use more than threshold quantities
of listed chemicals. Companies develop and submit their estimates and certify to
their completeness. Although the TRl includes over 82,000 reports from
approximately 23,000 facilities, t captures only a portion of all toxic chemical
releases nationwide. For example, the mining and energy production sectors are
not included. TRI reports reflect releases of chemicals, not exposure of the public
or the environment to these chemicals.
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Data Quaity: Based upon voluntary self-reported estimates of releases and
transfers for 17 priority chemicals from companies agreeing to participate in the
33/50 Program. Companies or their contractors do the reporting (government

agencies do not collect the data at the facilties).



Goals

Background

EPA’s Roles

Roles of Others

Cleanup of Contaminated Sites

We will make continuous progress in identitying and cleaning up contamination at
sites where hazardous materials threaten human health and plant and animal life.

We will clean up 650 abandoned hazardous waste sites by the year 2000.
We will reduce the greatest risks to human health and the environment from
active hazardous waste facilities by taking action to control contaminant releases.
We will clean up an average of 20,000 leaking underground storage tanks each
year, or 120,000 tanks between 13385 and 2000.

For decades, commerce has routinely generated wastes that are flammable,
corrosive, reactive, radioactive or toxic. Accidental release or improper handling
of these hazardous wastes endangers the environment and the health of people
in nearby communities, especially when rain or wind carries hazardous materials
into the water, air, and groundwater supplies.

A major source of contamination is abandoned hazardous waste dumps.
Currently operating hazardous waste facilities may also pollute if they are
improperly designed or managed. Municipal landfills contaminate surrounding
areas when toxic chemicals in household and commercial wastes escape from
them. At some of these polluted sites, wastes have accumulated for decades.

Leaks from storage tanks containing gasofine, oil, and other hazardous
materials also have contaminated many areas. There are 1.3 million underground
storage tanks (USTs) used by gas stations, large trucking fleets, bus depots, and
government facilities, of which an estimated15 to 25 percent are leaking.

Sites with radioactive contamination include federally-operated research and
weapons facilities, some nuclear power plants, and Superfund sites.

Under the Resource Conservation and Recovery Act, EPA regulates the
generation, transpor, and management of hazardous waste, and requires waste
facilities to identify and clean up all their releases.

Cleanups of hazardous waste contamination at abandoned or bankrupt
facilities are regulated under “Superfund” (the Comprehensive Environmental
Response, Compensation and Liability Act). Superfund sites that pose the most
serious long-term threats are placed on EPA's National Priorities List, which now
includes over 1200 sites. Cleanup has been completed at 217 of them. When a
site poses an immediate threat, EPA takes emergency action to reduce the
danger, such as providing bottled water when drinking water is contaminated.
EPA pays for cleanup costs when those responsible for the contamination
cannot be identified or cannot pay. EPA also provides technical assistance,
enforcement suppont, and some funding to state and local governments for
handling leaks from underground storage tanks. EPA currently is developing
requirements for cleanup of sites contaminated with radioactive material.

Where possible, parties responsible for contaminating Superfund sites must
either clean up the site or reimburse EPA for its cleanup costs. Releases from
active hazardous waste facilities must be cleaned up by their owners. Similarly,
UST owners are liable for cleaning up contamination from leaking tanks or for
reimbursing EPA. Liability for paying the costs of cleanup has recently been a
strong deterrent to careless waste disposal in the United States.

About one-third of the states have assumed responsibility for cleanups at
operating hazardous waste facilities. States also have primary responsibility for
administering cleanups of contamination from USTs. In addition, states, local
governments, and Indian tribes may lead Superfund cleanup efforts or cooperate
with EPA to clean up a site. Citizens also have important roles in working with
EPA to design cleanup strategies for contaminated siles in their communities.



Underground Storage Tanks
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Source: USEPA, Office of Solid Waste and Emergency Response, 1993.

Statistical Quality: The statistical qualtty is considered to be good.

Scientific Validity: Not a scientific measurement.

Areas the indicator Does Not Address: This is a quantitative measure that
records program activity over time. The measure does not directly address
the impact on the environment of releases from underground storage tanks.
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Source: USEPA, Office of Solid Waste and Emergency Response,1993.

Statistical Quality: The statistical quality is considered to be high.
Scientific Validity: Not a scientific measurement.

Areas the indicator Does Not Address: This is a quantitative measure that
records program activity over time. The measure does not directly address

the impact of superfund sites on the environment.
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Prevention of Qil Spills and
Chemical Accidents

We will enforce legislation and educate people so that the environment becomes
much safer from the effects of oil spills and chemical accidents, and we will
respond quickly to contain the damage from spills and accidents that do occur.

Every day, oil and other hazardous substances are spilled or released into
waterways, the air, and onto the ground. These pollutants frequently kill fish and
wildlife. They also can injure nearby workers and residents, who may experience
immediate problems ranging from mild skin irritation to fatal poisoning, or longer-
term health problems, such as cancer and reproductive disorders.

Accidental releases of hazardous substances result from careless handling of
petroleum, tank car derailments, trucking accidents, fires, leaks, and explosions.
Some accidents have catastrophic consequences. In 1988, a refinery explosion
in Norco, Louisiana killed seven people, injured 50, and forced the evacuation of
25,000 residents. In 1889, the supertanker Exxon Valdez spilled 10.9 million
galions of crude oil inlo Alaska's Prince William Sound, killing approximately
150,000 seabirds and an estimated 5,000 sea otters. Valuable fisheries were
closed, and over 1,200 miles of shoreline were polluted with oil.

Reports of accidental releases have increased steadily in the last decade.
The National Response Center and EPA regional offices received over 24,000
such reports in 1990, and over 40,000 reports in 1992.

One of EPA’s most important roles is building state and local authorities'’
capabilities to prevent and respond successfully to accidents by providing
technical assistance and funding for designing accident prevention programs and
emergency response plans, and assisting them in responding to emergencies.
EPA can direct responsible parties in the cleanup or do the work itself. EPA trains
over 5,000 people each year for emergency response operations.

EPA requires certain facilities that store oil to prepare plans to prevent spilis
and now is developing additional rutes that will require petroleum facilities to plan
for cleanups of worst-case spills. EPA also is providing rules that will require
facilities handling extremely hazardous substances to develop detailed pfans for
preventing, detecting, and minimizing accidental releases.

The tederal government has established a National Contingency Plan, which
sets procedures for responding to emergency releases and sets up a National
Response Team, which coordinates preparation for and responses to accidents.
When an emergency occurs inland and tederal assistance is required, EPA
depltoys an On-Scene Coordinator to manage federal responses or monitor the
cleanup. EPA also maintains the Environmental Response Team, a group of
scientists and engineers that provides 24-hour technical expertise.

State Emergency Response Commissions are responsible for appointing and
supervising Local Emergency Planning Committees , which prepare and exercise
local emergency response plans. Industrial facilities handling hazardous
chemicals repont information on the chemicals present at each facility, their
hazards, how they are stored, and any releases. Operators of vessels or facilities
containing a hazardous substance must notily the authorities when a release of a
‘reportable quantity” has occurred.

The party responsible for an accident is responsible for managing and paying
for cleanup. State and local authorities usually do the actual cleanup work that
cannot be managed adequately by the accountable parties.

The Department of Transportation is responsible for regulating the safe
transporiation of oil and hazardous substances. The Coast Guard deploys On-
Scene Coordinators to handle emergencies in coastal areas and the Great Lakes.
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Source: USEPA, Office of Solid Waste and Emergency Response, 1993

Data Quaity' This data 1s consider to be of fair quaiity.
Scientffic Validity: Not a scientfic measure.
Areas the Indicator Does Not Address: Thisis a quantitative measure that records

reported releases of hazardous matenals over time. The measure does not
directly measure the impact of these releases on the environment
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Safe Indoor Environments

We will ensure safer indoor environments for residential, work and recreational
life. EPA wili develop and implement strategies to minimize health risks from all
indoor air contaminants, including radon, lead, asbestos and environmental
tobacco smoke.

[Existing federal goals (in Healthy People 2000) include: 40% of homes will
have been tested for radon and been found to pose minimal risk or been modied
to reduce risk to health, 30 states will require prospective buyers be informed of
lead paint and radon concentrations in buildings for sale, and testing for lead paint
will have been performed in at least 50% of homes built before 1950.)

Indoor pollution in homes, schools, offices, and other buildings is one of the most
serious human health risks on the nation’s environmental agenda. Levels of
many harmful contaminants are frequently higher indoors than outside. Since
people spend about 90 percent of their time inside buildings, the heaith threats
often exceed the dangers from pollution outdoors.

Indoor air pollution effects range from eye irritation to cancer and birth
defects. Radon, a naturally-occurring radioactive gas that enters buildings from
the ground, causes 7,000 to 30,000 lung cancer deaths each year.
“Secondhand” tobacco smoke causes about 3,000 lung cancer deaths in non-
smokers each year and causes serious respiratory problems in young children.
Airborne fibers from asbestos cause cancer. Furniture, foam and pressed wood
products release formaldehyde, an eye and respiratory irritant that may cause
cancer. Many items commonly used in homes and offices--paints, solvents,
cleansers, pesticides, dry cleaned clothes, and space heaters--release
pollutants. Bacteria, fungi, viruses, and other biological pollutants can grow in
moist indoor environments and spread through heating and cooling systems.
Lead in paint and pipe solder, which causes brain and kidney damage and
premature births, is a hazard in many buildings.

EPA has established a comprehensive program to address risks from indoor air
pollution and other indoor hazards by focusing on development of partnerships
to implement regulatory and non-regulatory programs. EPA has launched
national campaigns to improve building operation and maintenance practices and
otherwise address the major indoor risks. EPA provides step-by-step
recommendations on testing for and managing radon, asbestos, and lead
problems and has issued national recommendations for eliminating involuntary
exposure to secondhand smoke. EPA provides grants to states for radon
programs, and loans and grants to schools for asbestos inspection and removal.
EPA trains and accredits professionals who inspect for and manage asbestos
problems, and trains and evaluates contractors who diagnose and control radon
and lead contamination. EPA has developed radon-resistant construction
techniques that have already been used in hundreds of thousands of new
homes. Under the Safe Drinking Water Act, EPA has banned the use in homes
of pipes containing more than 8% lead solder.

Many private and public organizations are involved as partners with EPA. For
example, the Consumer Product Safety Commission is engaged in work ranging
from establishing limits on lead content in paint to research on indoor pollution
from consumer products. The Department of Housing and Urban Development is
the principal agency responsible for eliminating leaded paint in housing and has
established limits for formaldehyde in pressed wood products in mobile homes.
The Occupational Satety and Health Administration sets limits for chemicals used
in the workplace. EPA collaborates with states and dozens of public health and
consumer protection organizations to promote radon testing and mitigation, and
to educate building owners and managers about good indoor air quality practices.
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Data Qualty: The quality is believed to be high. This is a quantitative measure
that records program activity over time. The measure s not a scientfic measure
of the effects of radon upon human health.
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Data Quality: The quality is believed to be high. This is a quantitative measure

that records program activity over time. The measure is not a scientffic measure
of the effects of radon upon human health.
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Safe Drinking Water

All Americans will have a safe source of drinking water. By , X percent of the
population served by public water systems will drink water that meets EPA
standards for contaminant levels.

United States drinking waters are among the safest in the world. Once-common
deadly waterborne diseases, such as typhoid fever and cholera, have almost
been eliminated. Yet despite this progress, waterborne disease and chemical
contamination remain a national concern. Microbiological contaminants, such as
bacteria and viruses, are the most common problem. Between 1971 and 1988,
reported waterborne diseases affected an average of 7,700 people per year.
The 1993 disease outbreak in Milwaukee reporiedly caused 370,000 people to
become sick. Chemical contaminants, including lead, nitrates, fluoride,
pesticides, radioactive materials, and disinfectants used in water freatment, also
threaten people's health.

Public water systems serve an estimated 230 million Americans. Almost two-
thirds of these people live in or near major metropolitan areas, where rivers and
lakes are the principal water source. Underground aquifers are the source of
water for most people living in other areas. Groundwater pollution comes from a
wide variety of sources, including septic tanks, underground storage tanks,
farms, and waste disposal sites. Rivers and lakes are polluted by industrial
facilities, sewage treatment plants, runoft from farms and urban areas, and
deposition of air pollutants. Drinking water treatment and delivery systems (pipes)
also may inadvertently contaminate water with lead, disinfectants and their by-
products, and fluoride.

Approximately 73 percent of public water systems meet all current standards
and monitoring requirements. Small systems serving less than 3,300 people are
responsible for most violations.

The Safe Drinking Water Act (SDWA) directs EPA to establish national drinking
water standards, or “Maximum Contaminant Levels” (MCLs) and monitoring and
testing requirements. If MCLs are exceeded, EPA requires public water systems
to install treatment. Every public water supply system serving 25 or more pecple
must meet these standards.

Amendments to the SDWA in 1986 required EPA to accelerate its
establishment of drinking water standards. In 1986, national standards existed for
23 contaminants. EPA now regulates 84 contaminants and expects to have
standards for 111 by the end of 1996. The amendments also banned future use
of lead in public drinking water systems, required filtration and disinfection of most
public water supplies, established a program to prevent contamination of areas
around ground water wells, and tightened controls on injection of hazardous
waste into underground disposal wells.

EPA must enforce the MCLs until states are qualified to do so. If a state
cannot meet the requirements, EPA conducts the program. EPA also is
authorized to take actions against public water systems when states are slow to
enforce the law, or when a state asks EPA o act.

Once a state adopts standards at least as strict as the national MCLs and is able to
carry out adequate monitoring and enforcement, it is given primary enforcement
authority for the drinking water program. Forty-nine states and 6 territories now
have this authority.

Water suppliers are responsible for periodic testing of their water. They must
report any violations of standards to the appropriate state agency and to the
public through newspaper, television, or radio announcements.  Public water
systems currently in compliance with all standards may have 1o undertake new
treatment technologies to meet the new standards being set under the 1986
amendments.
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Community Water Systems with MCL Violations
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Statistical Qualty: Data are based upon self-reporting of analytical results by
regulated faciliities and manual determinations by State of non-compliance.
Quality of data reported to EPA varies by State.

Scientific Validity: Population served by non-complying public water systems is
a good surrogate for potential exposure of users of public water systems to
contaminants known to pose adverse health effects.

Areas the indicator Fails to Address: Does not address private wells and non-
public water supplies. Also does not specffically address population with actual
heaith effects from contaminants.
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Safe Food

In cooperation with other federal agencies, we will fully protect the safety of our
nation's food. We will ensure that all pesticides on food meet safety standards.
All pesticides that do not meet standards will be oft the market by the year
. EPA will seek the adoption of integrated pest management methods on
75 percent of America's farmland by the year 2000.

Although the United States food supply is one of the safest in the world, some
foods contain low levels of pesticide residues. Other toxic chemicals also can
cause problems. Lead, tor example, may enter food from glazes on ceramicware
or from leaded crystal. Toxic chemicals and bacteria in water threaten the health
of people who eat contaminated tish and shellfish. People who eat large
amounts of locally-caught fish in polluted areas are particularly at risk. Infants and
children are especially susceptible to poisoning by chemicals in food because
they eat more food relative to their body weight.

Under the Federal Food, Drug and Cosmetic Act, EPA sets “tolerance” levels, or
maximum legal limits, for pesticide residues in food and animal feed. Limits also
are set for pesticides that can pollute waters and then appear in fish tissues. In
selting these levels, EPA takes into account the potential threats to infants,
children, and other groups who are at higher risk. EPA has approved about 300
pesticides for food uses; about 200 of them are commonly used in the U.S.

In addition to regulating new pesticides, EPA reviews existing pesticides that
were approved before current scientific and regulatory standards were
developed. In this “re-registration” process, new scientific data may be used to
reduce tolerance levels, modify allowable uses of a pesticide, or ban it altogether.

EPA also provides scientific criteria to aid states in setling water poliution
limits that protect fisheries and takes actions to prevent and clean up releases of
hazardous substances that can contaminate fish. EPA is working with the U.S.
Department of Agriculture to promote innovative agricultural techniques, such as
“integrated pest management,” that reduce the use of pesticides.

The Food and Drug Administration (FDA) has the primary federal responsibility for
protecting the Nation's food supply. FDA establishes safe levels for poisonous
substances (other than pesticides) in focds. FDA enforces these limits as well as
the pesticide tolerances set by EPA. FDA monitors all domestically produced and
imported foods travelling in interstate commerce except meat, poultry, and some
egg products which are monitored by the Department of Agriculture's Food
Safety Inspection Service (FSIS). FDA also conducts the Tota! Diet Study, which
measures the American consumer’s daily intake of pesticides from foods that are
bought in typical supermarkets and grocery stores, and prepared as they would
be in a household setting. The study indicates that dietary levels of most
pesticides--from all foods combined--are less than one percent of the maximum
levels that EPA considers acceptable. FSIS annually conducts 10,000 to 20,000
analyses of pesticide residues on meat, poultry, and dairy products. Fewer than
one percent of these tests show illegal residues.

States ensure the safety of food that is produced and sold within their
boundaries. Some states have their own monitoring programs and reguiations
regarding residues of pesticides and other toxic chemicals on food that is
produced and sold within state borders. States set water pollution limits to
prevent contamination of fish and shellfish. States issue warnings to consumers
not to eat fish or shellfish contaminated with toxic chemicals. If there is evidence
of bacterial pollution, the state closes the waters to shellfishing.
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Actions Taken to Reduce Dietary Risk
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Source: USEPA Office of Pesticides, 1993

Statistical Quality: Good. Data are based on measures of program activity.

Scientific Validity: Not a scientffic measure.

Areas the indicator Does Not Address: This is a quantitative measure that
measure program activity. It does not measure the actual exposure to
pesticides through diet, therefore it serves as one among several possible
surrogate measures.
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Goal

Background

EPA’'s Roles

Roles of Others

Worker Safety

In cooperation with other federal agencies, EPA will continuously reduce the
number of workers facing unsafe exposures {o harmful chemicals due to regular
working conditions, and EPA will strive to reduce the rate at which chemical
accidents occur in the workplace.

The United States labor force now includes over 125 million people, and most
spend a major portion of their day in the workplace. Premature deaths, diseases,
and injuries resulting from workplace environmental conditions continue to be an
important natiocnal problem. In 1986, it was estimated that each year 400,000
workers become ill from exposure to hazardous substances in the workplace and
about 100,000 die prematurely from these exposures.

Agriculture workers are a particularly high-risk group. Many farm workers
suffer health problems from handling pesticides, applying them, or working where
they have been applied. These problems range from relatively minor short-term
irritations of skin or eyes to fatal poisonings, and from cancer in wdrkers to birth
defects in their children. Industrial workplaces where hazardous chemicals are
used also pose a broad range of potential threats to workers, who may be harmed
by cumulative, day-to-day exposures to chemicals in work areas or by sudden,
large exposures resulting from accidents.

To protect workers on farms and in forests, nurseries and greenhouses against
harm from pesticides, EPA has issued Worker Protection Standards that govern
use of agricultural pesticides. The standards set specifications for the equipment
used to apply pesticides, mandate protective clothing for workers, and establish
minimum time intervals following pesticide applications before workers can enter a
treated area. In addition, the standards require safety training for all workers who
may come into contact with pesticides. EPA requires workers who handle or
apply the most hazardous pesticides to receive more rigorous training and
certification in proper pesticide use.

To protect workers against harm from industrial chemicals, EPA works with
agencies such as the Occupational Safety and Health Administration (OSHA) to
develop standards for safe levels of chemicals in the workplace. When a chemical
poses significant health or environmental threats, EPA may restrict its use,
require safety precautions, or ban it entirely.

OSHA, part of the Department of Labor, has the primary federal role in reducing
job-related injuries or deaths. To protect workers against harm from airborne
chemicals in the workplace, OSHA has set permissible Exposure Limits for
several hundred substances. OSHA also establishes rules for handling and
storing hazardous chemicals in work areas and requires use of protective cIothmg
and equipment to prevent worker exposure.

The states are responsible for running federally-approved cenification and
training programs for users of the most hazardous pesticides. State programs
have certified over one million applicators. Health organizations ranging from
federal agencies to local clinics work to ensure that medical practitioners are
trained to recognize early effects of exposure and to warn workers if they have
incurred healith effects from pesticides.
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! California Data on Worker Poisonings
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Statistical Quality: Believed to be of fair quality. It s difficutt 1o assess the
relative amount of error due to underreponting by physicians and applicators.

Scientific Validity: Each case c’ poisoning is investigated by the county
agricultural commission and is further verfied by the Calfornia EFA,

Areas the Indicator Does Not Address: Does not give a direct measure of
actual exposure of workers 1o pesticides, therefore it serves as one among
several possible surrogate measures. Only Calfforria data are currently
available.
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Goal

Background

EPA’s Roles

Roles of Others

Improved Understanding of the
Environment

We will ensure that the public has access to good information about sources of
pollution in their communities, how people and environmental systems respond
to pollutants and other stresses, and what people can do to lower risks to their
health and environment. We will inform the public about how the quality of the
nation’'s environment is improving or worsening.

Ignorance about environmental problems jeopordizes human health and the
world’s ecological balance. We must develop much better technical knowledge
and skills to anticipate environmental problems, estimate their risks, and identify
practica!l solutions. Improved understanding of environmental systems will enable
us to determine acceptable exposures to and releases of pollutants, and
measure the environmental benefits of risk management actions.

Better environmental protection requires public understanding, participation
and support. A knowledgeable public can make environmentally-sound personal
and business decisions, and is more likely to support use of public resources to
manage important environmental problems. Public information also helps people
handle environmental problems that the government has limited authority to
control, such as radon and tobacco smoke in homes.

EPA conducts research in many fields, including environmental health,
environmental technology, ecological systems, monitoring methods, and risk
assessment. EPA research has served as the basis for regulations and policies
for environmental protection.

EPA has started an Environmental Monitoring and Assessment Program to
monitor the condition of the nation’s ecological resources. Data from EMAP will
indicate whether serious changes are occuring and help identify their causes.

EPA works with other federal and state agencies to produce reporis on the
status of the environment. For example, EPA makes information about releases
of toxic chemicals available so that people can identify chemical releases from
industrial plants in their community. The availability of this information gives
industrial firms a strong incentive to reduce pollution.

EPA distributes publications that provide information about environmental
problems, the government programs that address them, and the actions people
can take to reduce them. EPA also operates many telephone hotlines that
provide the public with environmental information.

To promote environmental education, EPA trains environmental
professionals, funds programs such as the national Environmental Education and
Training Program and the Poliution Prevention Center to develop curricula and
train teachers, and provides grants to support environmental education.

State and local governments have primary responsibility for educationin the U.S.,
but the federal government also has important roles. The Department of
Education has developed the "America 2000" strategy with goals that include
becoming the the world teader in science by 2000. The Federal Coordinating
Council on Science, Engineering and Technology is working to identify and
assist U.S. government programs that will help train a work force ready for the
upcoming environmental challenges. Various federal agencies are responsible
for educating the public about environmental issues relevant to their programs.
For example, the National Park Service educates visitors about the environments
in National Parks. The Agriculture department, in partnership with state and local
governments and land-grant universities, provides training in natural resources
and environmental management in nearly every county.

Many private organizations provide educational materials ranging from
magazines for children to fact sheets on specific environmental problems.
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Access to EPA Environmental Data
(Distnbution through Public Libranes)
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Data Qualtty: The statistical quality 1s considered to be high.

Scientffic Vahdity: Not a scientific measurement. This is a quanttative measure
that records program activity over time.

Areas the Indicator Does Not Address: The measure does not address the
effectiveness of the accessed nformation in increasing understanding of the
environment.
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Source: USEPA Offlce of Information Resources Management, 1993

Data Qualty: The statistical quality ts considered to be high.

Scientrfic Validity: Not a scientific measurement. This is a quantitative measure
that records program activity over time.

Areas the Indicator Does Not Address: The measure does not address the
effectiveness of the accessed information in increasing understanding of the
environment
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Mr. Derry Allen, Acting Director

Office of Strategic Planning & Environmental Data (2161)
U.S. Environmental Protection Agency

401 M St, SW

Washington, DC 20460

202/260-4028 FAX 202/260-0275

Mr. Peter Truitt, Goals Project Manager
Environmental Results Branch (2162)

U.S. Environmental Protection Agency

401 M St, SW

Washington, DC 20460

202/260-8214 FAX 202/260-4998 4203
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( The National Environmentai Goais Project)

Purpose of EPA's National Goais Project

« To state the environmental outcomes we are seeking in terms
that are clear to the public.

» To engage stakeholders 1n the goal-setting process.
» To design goal-directed strategies.

« To develop indicators for measuring progress toward goal-
attainment, evaluating strategies, and evaluating performance.
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(The National Environmental Goals Project }

What Do We Mean by
"Environmental Goals?"

Tier 1 goal: first, the condition of the environment we
ultimately are trying to achieve; second, the condition we are
seeking to reach by a certain date, expressed in measurable
terms if possible.

Tier 2 objective: reductions in the causes or sources of
problems encompassed by a Tier 1 goal, expressed 1n
measurable terms.

Tier 3 action target: actions that governments and others will
complete to achieve a Tier 2 objective -- and ultimately a Tier 1
goal.
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Tier 1:

Tier 2:

Tier 3:

{The National Environmental Goals Project}—

Example:

lean Surface Water

All the lakes, rivers and bays of the United States wili be clean and safe for human recreation and they will support
healthy and edible fish, shellfish and wildlife. By ___, at least x percent of the surface waters will fully meet standards
set by the states to protect aquatic life and human health., Baseline: EPA estimates that y percent of the nation's waters
currently support recreation and healthy aquatic communities.

Estimated required
reductions of nutrients,

sediment and

pesticides from
agricultural sources.

EPA actions

- OW

- OPPTS

- OPPE

DOI actions

DOA actions

Estimated required
reductions of BOD,
nutrients,sediment &
high-risk toxics from
urban stormwater and
combined sewers.

EPA actions
-OW

- OPPTS
DOT actions
CoE actions

Estimated required
reductions of air-
deposited nutrients and

LOXICS.

EPA actions
-OW

- OAR

DOE actions
DOT actions

Estimated required
increase in riparian zones
that are perforrning their
natural ecosystem

functions.

DOI actions
DOA actions
EPA actions
DOD actions
DOT actions

Estimated required
increase in unobstructed
river miles needed for
passage of migratory fish.

DOl actions
DOD actions
EPA actions
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Three Categories of Environmental Goals

EPA has primary Federal
responsibility
p—
+ Clean Air « Safe Drinking Water
« Clean Water * Protection of the
« Prevention of Toxic Releases Ozone Layer EPA's National
+ Cleanup of Contaminated » Improved Understanding Envirenmental
Sites of the Environment Goals Project --

Other Agencies

EPA has partial but important May Cooperate

N responsibility

» Global Climate Change + Safe Indoor Environment
+ Ecological Protection * Prevention of Spills and
» Safe Food Accidents

» Worker Safety

\
Outside EPA's areas of responsibility Other Agencies'
Goals Projects --
» Public Lands Management EJPA Coopeiuling
» Infectious Diseases (

PCSD's National Sustainable Development Goals?
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C The National Environmental Goals Project )

The Public Meetings

Roundtables (one in each region) organized by Regions:

« 30 spokespersons from environmental groups, economic development groups, and
state/local/tribal governments,

«  senior government officials in the region and the Administrator (at most of them). |
«  Public invited, mostly as observers.

. Round One (Jan - April) will discuss public concerns, expectations,
and possible goals).

«  Round Two will discuss EPA's proposed goals.
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(Th_e National Environmental Goals Project }

Who Is Involved?

EPA Goals Leadership Team (office directors, senior regional
managers, state/tribal representatives) is "board of directors."

OPPE is managing staffwork.
Programs will help provide data, conduct analyses, draft goals.

Regions and states will organize public meetings, help run
them, and help develop and review goals.

Public will identify goal topics and comment on proposed goals.

Other federal agencies may join us.
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The Goals Project is going to help set the direction of EPA’s and the nation’s environmental
efforts, so obviously it is an extremely important undertaking. I look forward to working
with you as we proceed.

--  Carol Browner

Derry Allen, Acting Director Peter Truitt, Project Manager

Office of Strategic Planning & Environmental Data (2161) Strategic Planning & Management Division (2162)
US Environmental Protection Agency US Environmental Protection Agency,
Washington, DC 20460 Washington, DC 20460

Phone: 202-260-4028 FAX: 202-260-0275 Phone: 202-260-8214 FAX: 202-260-4903
Jay Benforado, Deputy Director Denise Graveline, Dep. Assoc. Admin David O'Connor, Assoc. Comptroller
ORD/OSPRE OCEPA OARM/OC

202-260-7669 202-260-7963 202-260-9674

Mike Cook, Director Mark Greenwood, Director Margo Oge, Director

OW/OWEC OPPTS/OPPT- OAR/ORIA-

202-260-5850 202-260-3810 202-233-9320

Dave Davis, Deputy Director Walt Kovalick, Act. Dep. Asst. Admin Abby Pirnie, Director

OW/OWOW OSWER OA/OCEM

202-260-7166 202-260-4610 202-260-8079

Courtney Riordan, Director Dick Sanderson/Directar - Stan Laskowski, DRA
ORD/OEPER OE/OFA Region 3

202-260-5950 202-260-5053 215-597-9814

Bill Hathaway, DRA
Region 6
214=655-2 100 4




