
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION II

DATE: i JUL 0 9 im

SUBJECT: Brief on Scope of Responsible Stewardship 
JUL 12 1993

FROM:
Joel O'Connor ~f

TO: Subcommitte embership

At the conclusion of our June 29 conference call I promised a
written brief to help the Subcommittee clarify the scope of
stewardship indicators for EOWG purposes. It is attached.
Comments from all addressees are welcome prior to our next (yet
unscheduled) meeting.

I also attach a new Subcommittee report hastily drafted for EOWG
._. in June, and an.updated membership list. Please let me know of

any errata or addenda in either.

Attachments

cc: Paul Bertram, GLNPO
Trefor Reynoldson, CCIW
Susan Bloss, EPA, Niagara Falls
Henry Regier, University of Toronto

REGMN 11 FORM 1320-1 (8/86)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION n 

DATE: ! JUl 0 9 1993 

SUB~CT: Brief on Scope of Responsible Stewardship JUt 1,2 1993 

FROM: 

TO: 

Joel olconnor~ (fl ~ 
Subcommitte~~mberShiP 
At the conclusion of our June 29 conference call I promised a 
written brief to help the Subcommittee clarify the scope of 
stewardship indicators for EOWG purposes. It is attached. 
comments from all addressees are welcome prior to our next (yet 
unscheduled) meeting. 

I also attach a new Subcommittee report hastily drafted for EOWG 
in June, and an updated membership list. Please let me know of 
any errata or addenda in either. 

Attachments 

cc: Paul Bertram, GLNPO 
Trefor Reynoldson, CCIW 
Susan Bloss, EPA, Niagara Falls 
Henry Regier, University of Toronto 

REGION II FORM 13~1 (8/86) 



EOWG Subcommittee on L. Ontario Stewardship Indicators

Permanent Members as of 6/8/93

Dr. R.S. (Ron) Allen
Mgr., Technical & Environ. Matters
Domtar, Inc., Packaging Div.
6789 Airport Road
Mississauga, ON L4D 1N2
CANADA

Mr. Robert A. Boice
R.D. # 2 Archer Road
Watertown, NY 1360.1

Mr. Tom Cullen
Pollution Prevention Unit
NYS DEC
50 Wolf Road
Albany, NY 12233

416-671-7409

Fax 416-671-7238

315-788-5868

518-457-7267
Fax 518-457-0629

Ms. Libbie Driscoll 613-941-3570
Great Lakes Health Effects Program Fax 613-954-7612
Health and Welfare Canada
Room 201 EHC, Tunney's Pasture
Ottawa, ON K1A OL2
CANADA

Dr. Barbara Knuth 607-255-2822
114 Fernow Hall Sylvia Moravia: 255-5662
Department of Natural Resources Fax 607-255-0349
Cornell University
Ithaca, NY 14853

Ms. Sally Lerner 519-885-1211
Dept. of Env. and Res. Studies Ext 3060
University of Waterloo Fax 519-746-0292
200 University Ave., W.
Waterloo, Ontario, N2L 3G1
CANADA

EOWG Subcommittee on L. ontario Stewardship Indicators 

Permanent Members as of 6/8/93 

Dr. R.S. (Ron) Allen 416-671-7409 
Mgr., Technical & Environ. Matters 
Domtar, Inc., packaging Div. Fax 416-671-7238 
6789 Airport Road 
Mississauga, ON L4D IN2 
CANADA 

Mr. Robert A. Boice 
R.D. # 2 Archer Road 
Watertown, NY 13601 

Mr. Tom Cullen 
Pollution Prevention Unit 
NYS DEC 
50 Wolf Road 
Albany, NY 12233 

315-788-5868 

518-457-7267 
Fax 518-457-0629 

Ms. Libbie Driscoll 613-941-3570 
Great Lakes Health Effects Program Fax 613-954-7612 
Health and Welfare Canada 
Room 201 EHC, Tunney's Pasture 
Ottawa, ON KIA OL2 
CANADA 

Dr. Barbara Knuth 
114 Fernow Hall 
Department of Natural 
Cornell University 
Ithaca, NY 14853 

607-255-2822 
Sylvia Moravia: 255-5662 

Resources Fax 607-255-0349 

Ms. Sally Lerner 
Dept. of Env. and Res. Studies 
University of Waterloo 
200 University Ave., W. 
Waterloo, Ontario, N2L 3Gl 
CANADA 

519-885-1211 
Ext 3060 

Fax 519-746-0292 



i

Ms. Susan Mihalyi, Exec. Dir. 315-475-0128
American Clean Water Project
658 West Onondoga St.
Syracuse, NY 13204-3356

Dr. Lester W. Milbrath 716-645-2595
Research Program in Environment 634-7349

and Society 386-5678
Dept. of Political Science Fax 716-645-2166
SUNY at Buffalo
Buffalo, NY 14260

Ms. Sarah Miller 416-960-2284
Canadian Environmental Law Assoc. Fax 416-960-9392.
517 College St., Suite 401
Toronto, Ontario M5G 1A2
CANADA

Ms. Lois New, Chief
Public Participation Section
Division of Water
NYS DEC
50 Wolf Road
Albany, NY 12233-3508

Dr. Joel S. O'Connor, Chair
U.S. EPA, Region II
WMD, MWP
26 Federal Plaza
New York, NY 10278

Mr. Samuel Sage
Atlantic States Legal Foundation
658 West Onondoga St.
Syracuse, NY 13204-3356

2

518-457-0669
Fax 518-485-7786

212-264-5356
Fax 212-264-4690

315-475-1170

Fax 315-475-6719

Ms. Susan Mihalyi, Exec. Dir. 
American Clean Water Project 
658 West Onondoga St. 
Syracuse, NY 13204-3356 

Dr. Lester W. Milbrath 
Research Program in Environment 

and Society 
Dept. of Political Science 
SUNY at Buffalo 
Buffalo, NY 14260 

Ms. Sarah Miller 
Canadian Environmental Law Assoc. 
517 College st., suite 401 
Toronto, ontario M5G 1A2 
CANADA 

Ms. Lois New, Chief 
Public Participation Section 
Division of Water 
NYS DEC 
50 Wolf Road 
Albany, NY 12233-3508 

Dr. Joel S. O'Connor, Chair 
u.S. EPA, Region II 
WMD, MWP 
26 Federal Plaza 
New York, NY 10278 

Mr. Samuel Sage 
Atlantic States Legal Foundation 
658 West Onondoga st. 
Syracuse, NY 13204-3356 

2 

315-475-0128 

716-645-2595 
634-7349 
386-5678 

Fax 716-645-2166 

416-960-2284 
Fax 416-960-939a 

518,...457-0669 
Fax 518-485-7786 

212-264-5356 
Fax 212-264-4690 

315-475-1170 

Fax 315-475-6719 



Dr. George N. Werezak
Manufacturing Manager
Dow Chemical Canada, Inc.
Vidal Street, So.
Box 3030
Sarnia, Ontario N7T 7M1
Canada

Mr. Tim Yagley
Occidental Chemical Corp.
360 Rainbow Blvd., South
Niagara Falls, NY 14302

Former Members

519-339-3204
Marie Quinn: 339-3151

Fax 519-339-4219

716-286-3140
Fax 716-286-3141

Dr. Dennis M. King, Assoc. Director 410-326-4281
Internat. Soc. for Eco. Economics -0794
University of Maryland, CBL. Fax 410-326-6342
Box 1589
Solomons, MD 20688-0038

Ms. Louise Knox 416-973-9736
Great Lakes Environment Office Fax 416-973-7438
Environment Canada
25 St. Clair Ave., East, 6th F1.
Toronto, ON M4T 1M2
CANADA .

Dr. Henry Lickers, Director 613-575-2377
Environmental Division Fax 613-575-2181
Mohawk Council of Akwesasne
Box 204
Hogansburg, NY 13655

(or James W. Ransom, now at: 613-236-0673
Assembly of First Nations, Ottawa)

Mr. John Maher 416-592-5163
Ontario Hydro (H-10-F1) Fax 416-978-0156
700 University Ave. Bull. Bd -0157
Toronto, Ontario M5G 1X6
Canada

3

Dr. George N. Werezak 
Manufacturing Manager 
Dow Chemical Canada, Inc. 
vidal street, so. 

519-339-3204 
Marie Quinn: 339-3151 

Fax 519-339-4219 

BOx 3030 
Sarnia, ontario N7T 7Ml 
Canada 

Mr. Tim Yagley 
occidental Chemical Corp. 
360 Rainbow Blvd., South 
Niagara Falls, NY 14302 

Former Members 

Dr. Dennis M. King, Assoc. Director 
Internat. Soc. for Eco. Economics 
University of Maryland, CBL 
Box 1589 
solomo~s, MD 20688-0038 

Ms. Louise Knox 
Great Lakes Environment Office 
Environment Canada 
25 st. Clair Ave., East, 6th Fl. 
Toronto, ON M4T 1M2 
CANADA 

Dr. Henry Lickers, Director 
Environmental Division 
Mohawk Council of Akwesasne 
Box 204 
Hogansburg, NY 13655 

716-286-3140 
Fax 716-286-3141 

410-326-4281 
-0794 

Fax 410-326-G342 

416-973-9736 
Fax 416-973-7438 

613-575-2377 
Fax 613-575-2181 

(or James W. Ransom, now at: 613-236-0673 
Assembly of First Nations, ottawa) 

Mr. John Maher 
Ontario Hydro (H-I0-Fl) 
700 University Ave. Bull. Bd 
Toronto, ontario M5G lX6 
Canada 

3 

416-592-5163 
Fax 416-978-0156 

-0157 



Ms. Jennifer Rae 613-952-2331
Great Lakes Health Effects Program
Health and Welfare Canada
Room 201 EHC, Tunney's Pasture
Ottawa, ON K1A OL2
CANADA

EOWG Co-chairs and Other Participants:

Dr. Paul Bertram, Co-chair, EOWG 312-353-0153
Great Lakes National Program Office Fax 353-2018
U.S. EPA
230 So. Dearborn Street
Chicago, IL 60604

Dr. Trefor Reynoldson, Co-chair, EOWG 416-336-4692
National Water Research Institute 336-4566
Canada Centre for Inland Waters
867 Lakeshore Road, Box 5050
Burlington, ON L7R 4A6
CANADA

Ms. Susan Bloss 716-285-8842
Ecology & Environment, Inc. Fax 716-285-8788
c/o U.S. EPA, Reg II
Public Information Office
Carborundum Center
345 3rd Street, Suite 530
Niagara Falls, NY 14304

Mr. Kevin Brady 819-953-3197
Ecohealth Branch, EC Fax 819-953-0461
Place Vincent Massey, 7th Floor
351 St.. Joseph Blvd.
Ottawa, Quebec K1A OH3
CANADA

Ms. Marna Gadoua 518-457-0669
Public Participation Section Fax 518-485-7786
Division of Water
NYS DEC
50 Wolf Road
Albany, NY 12233-3508

4

Ms. Jennifer Rae 
Great Lakes Health Effects Program 
Health and Welfare Canada 
Room 201 EHC, Tunney's Pasture 
ottawa, ONK1A OL2 
CANADA 

613-952-2331 

EOWG Co-chairs and Other Participants: 

Dr. Paul Bertram, Co-chair, EOWG 312-353-0153 
Great Lakes National Program Office Fax 353-2018 
U.S. EPA 
230 So. Dearborn Street 
Chicago, IL 60604 

Dr. Trefor Reynoldson, Co-chair, EOWG 416-336-4692 
National Water Research Institute 336-4566 
Canada Centre for Inland waters 
867 Lakeshore Road, Box 5050 
Burlington, ON L7R 4A6 
CANADA 

Ms. Susan Bloss 
Ecology & Environment, Inc. 
c/o U.S. EPA, Reg II 
Public Information Office 
Carborundum Center 
345 3rd street, Suite 530 
Niagara Falls, NY 14304 

Mr. Kevin Brady 
Ecohealth Branch, EC 
Place Vincent Massey, 7th Floor 
351 st'. Joseph Blvd. 
ottawa, Quebec K1A OH3 
CANADA 

Ms. Marna Gadoua 
Public Participati,on section 
Division of Water 
NYS DEC 
50 Wolf Road 
Albany, NY 12233-3508 

4 

716-285-8842 
Fax 716-285-8788 

819-953-3197 
Fax 819-953-0461 

518-457-0669 
Fax 518-485-7786 



i

i

Mr. John Iannotti, Head 518-457-7267
Pollution Prevention Office Fax 518-457-2570
NYS DEC
50 Wolf Road
Albany, NY 12233-8010

Ms. Karen Murphy 716-886-0142
Great Lakes United Fax 716-886-0303
SUNY, Cassety Hall
1300 Elmwood Ave.
Buffalo, NY 14222

Mr. Douglas Sullivan 212-349-4616
Alliance Technologies, Inc.
New York, NY

Mr. John Westerndorf 716-286-3156
Occidental Chemical Corp. Fax 286-3141
360 Rainbow Blvd., South
Niagara Falls, NY 14302

Mr. Charles Zafonte, Chief 212-264-7678
Niagara Frontier Program Office Fax 212-264-2194
U.S. EPA, Region II, Room 805
26 Federal Plaza
New York, NY 10278

file: ONTLISTI

5

Mr. John Iannotti, Head 
Pollution Prevention Office 
NYS DEC 
50 Wolf Road 
Albany~ NY 12233-8010 

Ms. Karen Murphy 
Great Lakes United 
SUNY, Cassety Hall 
1300 Elmwood Ave. 
Buffalo, NY 14222 

Mr. Douglas Sullivan 
Alliance Technologies, Inc. 
New York, NY 

Mr. John westerndorf 
Occidental Chemical Corp. 
360 Rainbow Blvd., South 
Niagara Falls, NY 14302 

Mr. Charles Zafonte, Chief 
Niagara Frontier Program Office 
U.S. EPA, Region II, Room 805 
26 Federal Plaza 
New York, NY 10278 

file: ONTLIST1 

5 

518-457-7267 
Fax 518-457-2570 

716-886-0142 
Fax 716-886-0303 

212-349-4616 

716-286-3156 
Fax 286-3141 

212-264-7678 
Fax 212-264-2194 



Responsible Stewardship:

How to Indicate It, for EOWG Purposes

Joel O'Connor

July 1993

My main thesis is that a sufficient, useful suite of Lake Ontario
responsible stewardship indicators should, early on, weight the
full spectrum of environmental perspectives within the Basin
community. This is important because recommendations for
cultural improvements based upon one or a few perspectives alone
are so often misguided. A planner put it well:

People concerned with information, education, morals, civic law or law enforcemen4 and norms, traditions, and
informal social controls characterize or diagnose environmental problems from their own perspectives. They see
the problems as failures of information, of education, of self-control and public-spiritnedness, of administration,
of social norms or of the legal system. Each emphasizes the absence of whatever his own profession looks to in
the exercise of social control. More than that, each will seek a solution by repairing or extending or creating a
price system, an information system, an administrative system, an adjudicatory system, or a system of ethics
and morality according to what his own discipline understands best. There is nothing necessarily wrong with
that unless each supposes his own perspective to be uniquely correct. '

T.C. Schelling
Incentives for Environmental Protection.
MIT Press, 1983.

Our Stewardship Indicator Subcommittee embodies perspective in
engineering, the natural and social sciences, the law, and
administration. Our collective perspective is probably broader
than most governmental committees, but it does not begin to
embrace "environmental stewardship." As a direct consequence I
believe we risk unduly limiting the scope of stewardship
indicators to: (1) those "with identifiable stewards" (reflecting
understandable agency proclivities to deal with identifiable
individuals or institutions?), (2) those 'reflecting voluntary
activity more than command/control and other coercive influences'
(reflecting professional adherence to the dictionary definition
of "stewardship?") and (3) those 'which indicate stewardship, per
se, relatively uncontaminated by regulatory coercion, economic
trends, self interest and other influences' (reflecting a
professional desire for neat, rigorous results?).

The above three criteria for acceptable stewardship indicators
have been emphasized by Subcommittee members from time to time.
The same criteria were stressed without strong objection again at
the May 1993 Stewardship Indicator Workshop in Buffalo. As
recently as June 1993, I understood four of six Subcommittee
members in teleconference to view the scope of stewardship
indicators as limited to voluntary, environmentally responsible
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thought or behavior. I suggest we consider each of these
criteria appropriate so long as none of them are invoked so
rigidly as to rule out truly valuable indicators with substantial
stewardship content. Which indicators are "truly valuable" will
become evident only in the future of course, but the Subcommittee
has agreed that the most important indicators will "evoke action
toward more responsible stewardship." It seems to me that this
'action evoking' criterion (together with the six additional
criteria in our agreed "Guidance for Documenting Indicators of
Responsible Stewardship," April 27, 1972) should balance our
emphasis on the three .criteria in the first paragraph.

I am particularly concerned about emphasis upon the third
criterion above (p. 1, para 1) if the contaminating coercion,
self interest, etc. can be shown to derive from responsible
stewardship in the traditional sense. For instance, most
environmental laws, taxes, regulations and judicial
interpretations (all coercive) derive with near certainty from
the prior exercise of stewardship [however complex, even opaque,
its contribution to social/legal coercion]. Some must first
voice and initiate the ethical imperatives of stewardship
necessary for sustainable development. But, as Garrett Hardin
has convincingly stressed, relying just on our conscience [just
on responsible stewardship] inescapably rewards the
consciencesless and leads to social cruelty. Sooner or later
conscience and voluntary activity must evoke action by the
community. Effective community action requires "mutual coercion,
mutually agreed upon." This is as close as we can expect get to
the freedom we want -- "freedom through law" [G. Hardin,
Exploring New Ethics for Survival, Viking Press, 1968, pp. 128-
132]. The degrees of reliance upon coercion vice conscience and
moral suasion vary from culture to culture of course.

However accurate and clearly defined some of our indicators may
seem to be, we should keep in mind the indistinct and loosly
coupled social phenomena they "indicate." For instance, the
responsible stewardship content of the proposed indicator,
Toxicant Loss from Manufactured Products has been challenged
because the stewards who would cause changes in the indicator are
not immediately identifiable. But, assume that the indicator
does clarify which manufactures contribute estimable losses of
mercury, and reliably quantifies the mass contributions of
batteries, paint, etc. to L. Ontario. Say that this knowledge,
together with stewardship exercised variously, suffices to
implement cost-effective and reliable programs (voluntary,
regulatory and green taxes) which virtually eliminate mercury
loadings to L. Ontario from manufactured products in 10 years.
According to this plausible scenario, the indicator has both
evoked action and measured progress toward consequent, more
responsible stewardship by the Basin community. In such a case,
only some of the specific stewards would probably be
identifiable, among the public, in legislatures, agencies and

2

i 

thought or behavior. I suggest we consider each of these 
criteria appropriate so long as none of them are invoked so 
rigidly as to rule out truly valuable indicators with substantial 
stewardship content. Which indicators are "truly valuable" will 
become evident only in the future of course, but the Subcommittee 
has agreed that the most important indicators will "evoke action 
toward more responsible stewardship." It seems to me that this 
'action evoking' criterion (together with the six additional 
criteria in our agreed "Guidance for Documenting Indicators of 
Responsible Stewardship," April 27, 1972) should balance our 
emphasis on the three criteria in the first paragraph. 

I am particularly concerned about emphasis upon the third 
criterion above (p. 1, para 1) if the contaminating coercion, 
self interest, etc. can be shown to derive from responsible 
stewardship in the traditional sense. For instance, most 
environmental laws, taxes, regulations and judicial 
interpretations (all coercive) derive with near certainty from 
the prior exercise of stewardship [however complex, even opaque, 
its contribution to social/legal coercion]. Some must first 
voice and initiate the ethical imperatives of stewardship 
necessary for sustainable development. But, as Garrett Hardin 
has convincingly stressed, relying just on our conscience [just 
on responsible stewardship] inescapably rewards the 
consciencesless and leads to social cruelty. Sooner or later 
conscience and voluntary activity must evoke action by the 
community. Effective community action requires "mutual coercion, 
mutually agreed upon." This is as close as we can expect get to 
the freedom we want -- "freedom through law" [G. Hardin, 
Exploring New Ethics for Survival, Viking Press, 1968, pp. 128-
132]. The degrees of reliance upon coercion vice conscience and 

"moral suasion vary from culture to culture of course. 

However accurate and clearly defined some of our indicators may 
seem to be, we should keep in mind the indistinct and loosly 
coupled social phenomena they "indicate." For instance, the 
responsible stewardship content of the proposed indicator, 

.Toxicant Loss from Manufactured Products has been challenged 
because the stewards who would cause changes in the indicator are 
not immediately identifiable. But, assume that the indicator 
does clarify which manufactures contribute estimable losses of 
mercury, and reliably quantifies the mass contributions of 
batteries, paint, etc. to L. ontario. Say that this knowledge, 
together with stewardship exercised variously, suffices to 
implement cost-effective and reliable programs (voluntary, 
regulatory and green taxes) which virtually eliminate mercury 
loadings to L. Ontario from manufactured products in 10 years. 
According to this plausible scenario, the indicator has both 
evoked action and measured progress toward consequent, more 
responsible stewardship by the Basin community. In such a case, 
only some of the specific stewards would probably be 
identifiable, among the public, in legislatures, agencies and 

2 



firms. However, this component of virtual elimination would not
have occurred without the prior voluntary activity driven by
ethics, nor without later contamination by coercion and self
interest. The indicator will have stimulated and documented
responsible stewardship by the community, however fuzzy and
confounded "stewardship" is in this context. In sum, given my
scenario, I suggest that the community is appropriately
considered the steward of virtual elimination of mercury loss
from manufactured products. Similarly, few could doubt that many
of the most promising trends toward EOWG objectives owe much to
voluntary, selfless stewardship motivations, intentions and
behaviors: e.g., (1) legal and regulatory frameworks indicated by
the very existence of EC, EPA, the GLWQA, LOTMP, etc.;
(2) strengthening of community support for somewhat coercive,
green actions by government and industry, presumably indicated by
rapid growth in corporate and public volunteerism;
(3) increasingly open and honest accounting of our wastes and
resources (actual toxic release inventories, progress toward true
national resource accounts, etc.), indicated by initial efforts
to define these accounts.

This argument can obviously be carried too far. Indicators,
however valuable to.someone or other, which lack substantial and
evident stewardship content are outside the Subcommittee's terms
of reference.

Broadly, I believe that we will pick truly valuable indicators by
energetically seeking the broadest feasible perspectives within
the Basin community on what responsible stewardship is, not by
emphasizing constraints on its scope or insisting on its minimal
contamination by other factors.

This brief has not yet addressed the issue of what constitutes a.
"sufficient" suite of responsible stewardship indicators for EOWG
purposes. Our Subcommittee charge is to identify (but not
necessarily fully specify) one or more measurable indicators of
progress toward attainment of ecosystem objectives which, in
turn, ensure achievement of the EOWG ecosystem goals for Lake
Ontario. The directly relevant goal is societal recognition of
our capacity to cause great changes in the ecosystem and conduct
of societal activities with responsible stewardship for the Lake
Ontario Basin. our explicit stewardship objective is: "Human
activities and decisions shall embrace environmental ethics and a
commitment to responsible stewardship" (P. Bertram and T.B.
Reynoldson, J. Aquatic Ecosyst. Health, 1:85-95, 1992).

All of the proposed indicators reviewed at the May 1993
Stewardship Indicator Workshop, and subsequently recommended by
the Subcommittee to EOWG, seem to be viewed generally as useful
indicators of stewardship, although some reviewers require
additional evidence that particular indicators will be useful or
truly indicate stewardship when fully defined. However, this
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suite of eight indicators does not seem sufficient to indicate
progress in stewardship. The suite does not address three
components of stewardship, changes in each of which is often
cited as essential to_achieving sustainable development:
education, economics and true resource accounting. Barbara
Knuth's proposed survey of stewardship motivators, intentions,
behaviors and barriers could indicate perceptions regarding each
of these lacunae, but is not designed to indicate the
consequences of greener education, economics or resource
accounts.

It now seems appropriate for the Subcomittee to develop a
recommendation for the EOWG regarding how we should address or
defer these gaps in stewardship characterization and
quantification of our objective. Please consider this issue
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EOWG.Subcommittee on Lake Ontario Stewardship Indicators

Progress Report

June 1993

The several Lake Ontario stewardship indicators discussed or
partially developed by the Subcommittee have been narrowed down
to eight indicators hereby proposed to the EOWG. The
Subcommittee feels that these indicators have been discussed
widely enough to recommend their application although none of
them are yet fully-documented for the entire Lake Ontario Basin.

Several indicators previously discussed by the Subcommittee are
no longer under consideration. Some of these seemed unsuitable
within our terms of reference, others were unduly difficult to
quantify or interpret. Leaders have not come forward to develop
some additional indicators which seem to have promise. The
Subcommittee is now seeking additional expertise which might help
us develop this last category of promising indicators.

Indicators Under Consideration and Recommended to EOWG

The eight recommended indicators are outlined on the attached
figure within a "matrix" structure which seems to be a useful
categorization of the proposed indicators, and others which may
be defined in the future. The matrix attempts to capture
environmental "stewardship" within four broad categories of human
values, thought and action:

Stewardship Motivators: the extent to which people believe they
should engage in responsible stewardship.

Stewardship Intentions: the extent to which people express a
commitment to responsible stewardship.

Stewardship Behaviors:. the extent to which people's activities
reflect responsible stewardship.

Barriers to Stewardship: The extent to which people perceive that
they are prevented from acting on their
motivations and intentions to practice
responsible stewardship.

In addition to using these categories to clarify the structure of
"stewardship," we propose a Stewardship Indicator Survey of
people within the Basin to quantify these these facets of
stewardship as indicators. The Subcommittee recommends to EOWG
that this proposal be supported in two parts: (1) an inexpensive
pilot survey designed to illustrate the value of survey
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stewardship indicators and optimize the design of a full-scalke
survey, and (2) a more expensive, full-scale survey which will
provide useful indicators. A formal proposal for the pilot
survey is soon to be submitted to the EOWG for joint U.S. and
Canadian support.

1. Stewardship Motivators

Purpose: Quantify values, concerns, perceptions of gain and loss
and other stewardship motivations. Determine how motivated
particular subpopulations are to act as stewards.

Features of the Indicator: Quantified values, etc. of the public
and leaders in Federal, state and local governments, business,
education, environmental and research organizations.
Endpoints will be proposed relative to the motivations presumed
necessary for sustainable development. Formal, governmental
,endpoints would obviously require extensive debate by the
community.

Illustration: The indicator will be summarized by very few
graphics. Indicators of motivation can be displayed for the
Basin community; groups with particular sociodemographic and
economic characteristics; and for particular public, corporate
and governmental groups.

Limitations and Uncertainties: The indicator will estimate
motivations of people in the L. Ontario Basin when surveyed.
Historical estimates are not possible. The indicator is subject
to the same uncertainties and limitations as all carefully
designed surveys. Subgroups of particular interest must be
identified before the survey to ensure adequate sampling of the
subgroups.

Interpretation: Useful inferences can be made about the
distribution of values, perceived gains and losses, etc. These
interpretations of how specific groups are motivated will be much
more reliable than the unanalyzed assumptions commonly used by
government, other institutions and the public. With more
reliable understanding of stewardship motivations, it will be
easier to achieve the common goals of agencies and other groups
within the Basin.

2. Stewardship Intentions

Purpose: Quantify the extent to which people, and specified
groups,express commitmentenvironmental stewardship. For example,
estimate the extent to which people are willing to pay "pollution
taxes," help environmental remediation efforts, etc.

Features, Illustration and Limitations: similar to above

2

stewardship indicators and optimize the design of a full-scalke 
survey, and (2) a more expensive, full-scale survey which will 
provide useful indicators. A formal proposal for the pilot 
survey is soon to be submitted to the EOWG for joint u.s. and 
Canadian support. 

1. stewardship Motivators 

Purpose: Quantify values, concerns, perceptions of gain and loss 
and other stewardship motivations. Determine how motivated 
particular subpopulations are to act as stewards. 

Features of the Indicator: Quantified values, etc. of the public 
and leaders in Federal, state and local governments, business, 
education, environmental and research organizations. 
Endpoints will be proposed relative to the motivations presumed 
necessary for sustainable development. Formal, governmental 
endpoints would obviously require extensive debate by the 
community. 

Illustration: The indicator will be summarized by very few 
graphics. Indicators of motivation can be displayed for the 
Basin community; groups with particular sociodemographic and 
economic characteristics; and for particular public, corporate 
and governmental groups. 

Limitations and Uncertainties: The indicator will estimate 
motivations of people in the L. Ontario Basin when surveyed. 
Historical estimates are not possible. The indicator is subject 
to the same uncertainties and limitations as all carefully 
designed surveys. Subgroups of particular interest must be 
identified before the survey to ensure adequate sampling of the 
subgroups. 

Interpretation: Useful inferences can be made about the 
distribution of values, perceived gains and losses, etc. These 
interpretations of how specific groups are motivated will be much 
more reliable than the unanalyzed assumptions commonly used by 
government, other institutions and the public. With more 
reliable understanding of stewardship motivations, it will be 
easier to achieve the common goals of agencies and other groups 
within the Basin. 

2. stewardship Intentions 

Purpose: Quantify the extent to which people, and specified 
groups, express commitmentenvironmental stewardship. For example, 
estimate the extent to which people are willing to pay "pollution 
taxes," help environmental remediation efforts, etc. 

Features. Illustration and Limitations: similar to above 

2 



Interpretation: Reliable inferences
intentions are routinely sought by
and other groups. Such inferences
groups, but would indicate how far
go as stewards.

3. Stewardship Behaviors

about the Basin community's
government, the private sector
are valuable not only to these
people are actually willing to

Purpose: Quantify what people are doing, and how often, to
fulfill stewardship responsibilities. E.g., resource consumption
levels, avoidance of degrading products, and significance of the
behavioral indicators estimated apart from the survey (# 5-8,
below).

Features, Illustration and Limitations: similar to above, but
particular endpoints are more readily defined than for
motivations and intentions. For instance, many are already
required to recycle, dispose of toxicants in prescribed ways,
etc.

Interpretation: Reliable measures of stewardship behaviors
indicate what is actually being done to and for the environment.
Given an agreed endpoint, this indicator clarifies unacceptable
disparities between where we are and where we want to be..

4. Barriers to Responsible Stewardship

Purpose: Analysis of perceived reasons why personal/institutional
behaviors do not equal intentions. The measure is the
distribution of perceptions, classified by group.

Features, Illustration and Limitations: similar to above

Interpretation: Specific barriers to responsible stewardship can
be identified: misperceptions about costs of responsible
stewardship, perceived access to information and influence,
perceptions about L. Ontario fishes and fisheries. Inaccurate
perceptions, within government and elsewhere, inhibit responsible
stewardship often dramatically.

S. Corporate Volunteerism

Purpose: Numbers of firms making voluntary, corporate
initiatives to: reduce mass loadings on the environment, inform
others of corporate activity, support environmental remediation,
etc.

Features of the Indicator: Summary of corporate, volunteer,
stewardship activities throughout the Basin.
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Illustration: The indicator will be summarized by very few
graphics.

Limitations and Uncertainties: Incomplete data gathering and
potential reporting bias, which are to be clarified to the extent
possible.

Interpretation: Documented successes and failures of Corporate
Volunteerism will highlight opportunities for additional areas of
toxics control, voluntarily and by the LOTMP and the prospective
Lake Ontario LAMP.

6. Environmental Volunteerism by Public.

Purpose: The indicator attempts to quantify the level and kinds
of voluntary environmental stewardship actually practiced within
the Basin. This improved understanding of the activities and
concerns of volunteer groups will make it easier for the Parties
to form partnerships with the public.

Features of the Indicator: It summarizes the number of groups
engaged in voluntary activities, and number of volunteer hours
devoted to particular environmental activities, e.g., encouraging
"green" consumer behavior, environmental cleanup, information
gathering and exchange, lobbying, education, monitoring,
advocacy, restoration, and RAP participation.

Illustration: The initial report on Environmental Volunteerism by
the Public (now limited to Ontario) interprets a table of the
numbers of volunteer groups and person hours devoted to specific
voluntary activities.

Limitations and Uncertainties: The indicator has the uncertain
and potentially biased coverage of all voluntary activity in the
Basin which accompany inexpensive polling of data from volunteer
groups. However, this inexpensive means for gathering volunteer
activity seems to be reliable enough for our purposes.

Interpretation: Interpretations of temporal change will be aided
by insights from the Stewardship Behaviors indicator. The
Behaviors indicator will include survey questions designed to
help interpret the reasons for changes in the level and types of
Environmental Volunteerism. Even with limited knowledge of such
changes, however, understanding the intensity of specific kinds
of volunteer activity would help indicate the strengths and
weaknesses of the Parties' policies and programs.

Schedule: Canadian side done Cost: $0-5 K
U.S. side in progress w/ help of

NYS DEC

4

'I 

Illustration: The indicator will be summarized by very few 
graphics. 

Limitations and Uncertainties: Incomplete data gathering and 
potential reporting bias, which are to be clarified to the extent 
possible. 

Interpretation: Documented successes and failures of Corporate 
Volunteer ism will highlight opportunities for additional areas of 
toxics control, voluntarily and by the LOTMP and the prospective 
Lake ontario LAMP. 

6. Environmental Volunteerism by Public. 

Purpose: The indicator attempts to quantify the level and kinds 
of vOluntary environmental stewardship actually practiced within 
the Basin. This improved understanding of the activities and 
concerns of volunteer groups will make it easier for the Parties 
to form partnerships with the public. 

Features of the Indicator: It summarizes the number of groups 
engaged in voluntary activities, and number of volunteer hours 
devoted to particular environmental activities, e.g., encouraging 
"green" consumer behavior, environmental cleanup, information 
gathering and exchange, lobbying, education, monitoring, 
advocacy, restoration, and RAP participation. 

Illustration: The initial report on Environmental Volunteerism by 
the Public (now limited to Ontario) interprets a table of the 
numbers of volunteer groups and person hours devoted to specific 

,voluntary activities. 

Limitations and Uncertainties: The indicator has the uncertain 
and potentially biased coverage of all voluntary activity in the 
Basin which accompany inexpensive polling of data from volunteer 
groups. However, this inexpensive means for gathering volunteer 
activity seems to be reliable enough for our purposes. 

Interpretation: Interpretations of temporal change will be aided 
by insights from the stewardship Behaviors indicator. The 
Behaviors indicator will include survey questions designed to 
help interpret the reasons for changes in the level and types of 
Environmental Volunteerism. Even with limited knowledge of such 
changes, however, understanding the intensity of specific kinds 
of volunteer activity would help indicate the strengths and 
weaknesses of the Parties' policies and programs. 

Schedule: Canadian side done Cost: $0-5 K 
U.S. side in progress wi help of 

NYS DEC 

4 



7. Tonics Release Inventory

Purpose: The Toxics Release Inventory (TRI), compiled by the U.S.
EPA, supplies useful information, for the U.S., on about 302
toxicants released to the environment by firms, and toxicant
transfers across state lines. This indicator can be used to
estimate geographic distributions, and changes over time, of
specific toxic releases to particular media from manufacturing
and storage sites. This knowledge can help refine toxicant mass
balance estimates of the LOTMP and the prospective Lake Ontario
LAMP..

Features of the Indicator: The TRI charts the actual release
data, in millions of pounds, for each industrial plant which must
submit release data, in each of the New York counties within the
Lake Ontario Basin. The data comes from reports submitted
annually. The endpoint of the indicator would be the virtual
elimination of persistent toxicant releases.

Illustration: The indicator is to be summarized annually. A
draft indicator summary for U.S. data (provided to EOWG) is
presented as bar graphs depicting both the total emissions and
emissions by county for the years 1987 through 1990. (1991 data
will be available this spring, and will then be added.] Data
will also be summarized geographically (on a base map), providing
better illustration of where emissions come from and how they
have changed over time.

Limitations: Dince industries must report their toxic emissions
annually, gathering data for this indicator requires little
effort. The indicator is limited to manufacturing and storage
emissions only, and from rather high thresholds of emissions
which must be reported. The accuracy of the data is debatable
because the toxics emissions reports are not audited by the EPA.

Interpretation: The TRI provides useful quantitative information
on emissions of individual and total toxic emissions, to help
monitor toxicant fluxes in the environment, and as an indicator
of industries' stewardship behavior. Although some emission
reductions result from a reduced industrial base in recent years,
much of the recent reductions can be attributed to genuine
efforts on the part of industry to decrease chemical usage and
lower toxic emissions.

S. Toxicant Loss from Manufactured Products.

Purpose: This indicator provides the only apparent estimate of
toxicants lost to the environment from use, disposal and
breakdown of manufactured products (often largest fraction of
toxicant release, but typically estimated only qualitatively as
non-point sources).
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Features of the'Indicator: Report every 3-5 years, estimating
individual and total toxicant loss to environment from products
manufactured within the Basin, and within watersheds.
The measure is mass of individual and of total toxicants
incorporated in manufactured products, and rates of toxicant loss
from products to the L. Ontario Basin.Estimates of these toxicant
losses are made inexpensively from knowledge of the particular
toxicant mass used by Standard Industrial Categories of industry,
and knowledge of each industry's operations and toxicant losses.

Illustration: Emphasis will be on simple, graphical
illustrations of mass emissions and the media receiving them.
The indicator, per se, for each toxicant indexed, will be
presented within the context of a Lake Ontario mass balance for
the chemical. (Many of the mass reservoirs and fluxes will
already have been estimated by others of course.] This mass
balance context of the indicator should improve the accuracy and
veracity of both the indicator and current mass balance
estimates.

Limitations and Uncertainties: The major uncertainties derive
from the relatively few peer-reviewed examples of the inexpensive
strategies used to gather the data for the indicator. Toxicant
losses are -generally considered too costly to measure, and are
estimated by difference within a mass balance model.

Interpretation: For at least some chemicals, the indicator
estimates should improve the reliability of existing mass
balances (which seldom quantify toxicant loss from manufactured
products). For many chemicals seldom measured in the
environment, mass balances can not be estimated. But these
estimates may provide the missing components needed for mass
balances for these additional chemicals.
Also, new knowledge of large loadings of particular toxicants,
and the products from which large loadings derive, would be
important in decisions to impose or encourage pollution
prevention, recycling and modifying consumer behavior (public,
corporate and governmental).

In addition to the above indicators, population density of
watersheds within the Basin is being summarized to help interpret
most of the indicators. However, population density summaries
will not constitute an indicator.
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