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ANNEX F 

EVALUATION INSTRUMENT 
Development and Testing 

EXECUTIVE SUMMARY 

The development and testing of an evaluation instrument has been 
one of several significant activities undertaken during Phase I 
of the IJC Reference study on fluctuating water levels in the 
Great Lakes-st. Lawrence River Basin. It was determined early in 
Phase I that an evaluation process going well beyond the 
conventional analytical procedures applied in previous Reference 
studies on this subject was required. The effort has been 
directed toward developing an ongoing analytical capability, for 
potential use by governments and others, that would not only 
enhance existing techniques for evaluating alternative courses of 
action, but also incorporate concerns of affected interests 
within the Basin. 

The evaluation process described in this annex attempts to 
achieve these objectives through the creation of an analytical 
framework comprised of the following components: (1) development 
of an inventory of existing and potential problems related to 
fluctuating water levels and their extremes; (2) development of 
alternative courses of action, as organized into six types of 
measures and an inventory of over 100 measures; (3) the 
identification of the impacts of measures on affected interests, 
including the natural environment, in the form of an impacts 
matrix; (4) establishing a basis for assessing measures and their 
impacts through the development of six evaluative core criteria 
and 22 associated operational criteria; (5) assessing measures 
through the application of an evaluation instrument; and (6) 
compiling preliminary indications of possible courses of action. 

The evaluation process was tested on two separate occasions by 
teams of three to five people, including engineers, economists, 
and environmental scientists, in completing initial assessments 
of 23 representative measures during Phase I. Work sheets were 
completed, consisting of the impacts matrix, evaluation 
instrument, and summary score sheets for each of the 23 measures. 
Scores in each case were assigned for the operational criteria 
and then aggregated for the six core criteria. The core criteria 
are economic sustainability; environmental integrity; social 
desirability; reduction of risk and uncertainty; implementability 
and political acceptability; and equitability. The primary 
intent of the test exercises at this point in the study was to 
gain experience using the components of the evaluation process 
and to assess their functional characteristics. Definitive 
findings on representative measures were not rendered at this 
time, in part because of the lack of detailed information on 
measures and their impacts, but also because the nature of the 
evaluation process requires that judgments be applied in 



economic, social, environmental, and political matters where 
uncertainties in the context of water resources planning are 
often prevalent. The evaluation instrument does not remove these 
uncertainties, but it is positively viewed as a mechanism which 
organizes and structures the process of conducting an evaluation. 
It is useful in being able to explain the reasons for the results 
that are arrived at, and provides the documentation in a series 
of worksheets which comprise the evaluation instrument. 

Examples of a completed impacts matrix, score sheets, and 
evaluation instrument are included in the Annex. Lessons learned 
and suggestions for improving the evaluation instrument and 
process are reported in the conclusion of the Annex. 

The evaluation process developed in this Annex is found to: 

augment and expand past tools for evaluating potential 
measures by greatly broadening the evaluative scrutiny and 
criteria 

improve the capability to explicitly and simultaneously 
consider the interests; the physical and natural environment; 
possible measures; and the objectives, criteria, and values which 
shape and determine the outcome of an evaluation process 

have the potential for further application both as an 
analytical tool for governments and as a mechanism for engaging 
public participation and involvement directly in the Reference 
study at a subsequent stage in the determination of appropriate 
measures to respond to the consequences of fluctuating water 
levels. 

It is recommended that the evaluation instrument and process 
should be refined and matured during Phase II, taking into 
account suggestions contained in the Annex and incorporating new 
data and information as it becomes available. 
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ANNEX F 
EVALUATION INSTRUMENT 

Development and Testing 

FOREWORD 

Annex F presents the products and results from efforts undertaken 
to develop an evaluation framework during the Phase I study. The 
objective was to establish a systematic process that could assist 
in analyzing the possible impacts of proposed measures to respond 
to the consequences of fluctuating water levels in the Great 
Lakes-St. Lawrence River Basin in a manner that would be 
thorough, comprehensive, and replicable. The evaluation 
framework responds to the charge established in this study to 
provide an ongoing analytical capability for use by governments 
in dealing with the consequences of fluctuating water levels. 

Components of the evaluation framework are presented in this 
annex. They include the identification of representative 
measures used to test the evaluation instrument; the impacts 
matrix, where impacts to interest groups and the natural 
environment as the result of implementing a measure are 
identified, along with their units of measurement; the 
development of core criteria and operational criteria for 
purposes of evaluation; and the structure of an evaluation 
instrument for assessing the relative merits of possible 
measures. The process of testing the evaluation instrument 
through application of 23 representative measures is reported, 
with lessons learned and suggestions for further development and 
refinement of the instrument presented. 
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SECTION 1 

INTRODUCTION 

The evaluation instrument is intended as a tool to be used 
primarily by governments and agencies of government (especially 
U.S. and Canadian Federal governments) which have been given 
responsibility for deciding (or recommending) on the relative 
overall merit of courses of action (measures) available to 
governments to deal with the adverse consequences of fluctuating 
water levels. 

This recognizes that agencies of governments ultimately need to 
decide which actions are in the general public interest - this is 
a fundamental responsibility of governments. This in no way 
excludes public participation, which may occur prior, during, 
and/or following the use of an evaluation instrument by 
government agencies (such matters as the means by which agencies 
act with or without the public and the role of various modes of 
evaluation are covered elsewhere - see Policies and 
Institutions). 

For the purposes of this annex, it is sufficient to acknowledge: 

* That government agencies do (and will continue to) 
evaluate measures because their mandates require that they 
develop or recommend measures to governments and/or they are 
obliged to consider the merit of measures with regard to all 
interests. 

* That government agencies need explicit guidelines for 
these evaluations both to show the basis for judgments (i.e., not 
entirely arbitrary or vested interest) and to promote efficient 
and consistent evaluations (i.e., to avoid reinventing 
procedures) across measure types to improve upon personal opinion 
or professional judgments and to establish the longer term 
compilation of data necessary for well-founded evaluations. 

Hence, this annex describes a set of procedures (data, analysis, 
interpretation, and rules for evaluation) which represent a tool 
to guide and assist personnel in agencies of government to judge 
the overall merit of any proposed measure. 

The Evaluation Instrument is founded on the premise that the 
overall value of any measure can be judged by considering the 
performance of the measure against six broad principles or~ 
criteria. In this case, we evaluate measures before they are 
implemented and implications observed; so performance scores or 
indices are really estimates or predictions of impacts if the 
measure were to be put in place when compared to the without 
measure condition. A superior measure would be one which scores 
well on all core criteria. 
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An ideal measure would: 

a. Be economically efficient and sustainable, 

b. Maintain or enhance environmental integrity, 

c. Be socially beneficial or acceptable, 

d. Avoid risk (or enhance certainty), 

e. Be (politically) implementable, 

f. Be fair and equitable. 

A measure's overall evaluation is based on the degree to which 
the measure is expected to achieve or satisfy these core 
criteria. 

In order to provide some justifiable and replicable basis for 
evaluating each core criterion, operational sub-criteria are 
defined for each core criterion. Performance scores on these 
sub-criteria, in turn, are based upon the application of specific 
ground rules to data or estimates of impacts of the measure. 

Hence, an evaluation (score) on any core criterion requires 
evaluations on the sub-criteria, which usually require some 
specific impact analysis. Once the impacts have been assessed, 
the sub-criteria scored, and these scores aggregated to yield a 
score for each core criterion, then the overall evaluation of the 
measure can be presented. 

It is possible to apply weights among the core criteria, or to 
establish scoring values indicative of minimum levels of 
acceptability, to ensure that critical concerns (such as 
environmental integrity) are identified and met in order for a 
measure to be considered acceptable in the evaluation process. 

While the Evaluation Framework requires that an analytical 
process be systematically completed, there is considerable 
flexibility in the treatment of the components within the 
framework. The inventory of measures, for example, is able to be 
modified or expanded as new ideas or proposals are developed. The 
process is also subject to continual review as more detailed 
information becomes available after the completion of technical 
studies or as changing conditions create problems not previously 
considered. Finally, the criteria used for assessing the impacts 
of measures can be applied in a number of different ways 
depending on the underlying objectives, policies, and values 
which the study seeks to address. The essential focus is to 
proceed through the analytical process in an organized manner 
that identifies and explains the reasons for arriving at the 
findings that are developed. 
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This chapter describes the essential features of an instrument of 
this type, its design, and its testing on a small set of 
representative (example) measures, chosen to cover the wide range 
of options open to governments. The testing was undertaken at 
this stage in the development of an instrument to critique the 
utility and practicability of the approach and to identify the 
analytical and information needs for application of the tool. 

Development of an evaluation instrument was undertaken to address 
a need identified in the study to provide an ongoing analytical 
capability by which Governments can collectively make decisions 
to deal with fluctuating water level conditions. In Phase I, 
efforts have been devoted to characterizing the fluctuating water 
levels and their consequences (Annexes A and B); developing a 
comprehensive inventory of measures (Annex E); and developing a 
systematic and comprehensive evaluation framework (this Annex). 
The evaluation framework, displayed in the next section (Figure 
F-2-1), is structured to ensure that the full range of measures, 
interests, and concerns, including the natural environment, will 
be considered, and that rigorous procedures for the evaluation of 
potential measures are established. 

Both Federal Governments have procedural requirements in place to 
guide the review and implementation of water resources 
development. In the United States, legislative and 
administrative actions (Table F-1-1) have resulted in procedures 
for the conduct of Federal water resources planning which have 
evolved since 1936. Attention has been directed toward 
objectives such as national economic development, environmental 
quality, and social well-being with various degrees of emphasis 
over time. In Canada, the 1987 Federal Water Policy statement 
establishes that: 

"The overall objective of the federal water policy 
is to encourage the use of freshwater in an 
efficient and equitable manner consistent with the 
social, economic, and environmental needs of present 
and future generations." 

The development of the evaluation instrument, presented in this 
annex, incorporates these objectives and procedures and attempts 
to expand upon them in building a more explicit process for 
documenting how these factors and others determine the methods by 
which the evaluation of potential measures can be conducted. It 
is clear that implementation of an !JC-recommended water project 
would be subject to the planning and regulatory rules and 
procedures of either or both countries, depending on the location 
and impact of the proposed measure. Based on the challenges 
presented by this Reference, however, and given its comprehensive 
nature and scope in covering the consequences of fluctuating 
levels and possible responses over the entire Great Lakes-st. 
Lawrence River Basin, it was determined early on that an 
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TABLE F-1-1 

Selected Milestones in the Evolution of U.S. Federal water 
Project Planning Guidelines 

1936 

1950 

1952 

1962 

1970 

1973 

1980 

1983 

Flood control Act specifies, for the first time, that 
the federal government should pursue water projects if 
"benefits to whomsoever they accrue are in excess of the 
estimated costs." 

Subcommittee on Benefits and Costs, Federal Inter-Agency 
River Basin Committee issues the Green Book, which 
required that water projects be sized according to their 
incremental effects on national income. 

U.S. Bureau of the Budget Circular A-47 requires 
benefits of a project purpose to exceed economic costs 
attributable to that purpose. 

Senate Document 97 lists three objectives for water 
projects: development, preservation, and well-being of 
people, but provides guidance heavily weighted toward 
national economic analysis. 

Rivers and Harbors and Flood Control Act expresses 
Congressional preference for four objectives in water 
project development; regional development, environmental 
quality, well-being of people and national economic 
development. 

President approves Principles and Standards, which 
required that water project plans be formulated toward 
two objectives: national economic development (NED) and 
environmental quality (EQ), and that impacts of such 
plans be calculated on four "accounts": NED, EQ, 
regional development (RD) and social well-being (SWB). 

Principles and standards undergo major revision, 
retaining objectives of national economic development 
and environmental quality, and adding a non-structural 
alternative. 

Water Resources Council approves Principles and 
Guidelines which contain a single objective 
(national economic development) with freedom to 
formulate other cost effective alternatives. 
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evaluation process going well beyond the conventional procedures 
applied in previous IJC Reference studies on this subject was 
required and in fact should be a significant item for initial 
development in Phase I. In exploring the potential of a new and 
more fitting evaluation paradigm in this annex, it is suggested 
at this time that the process presented herein: 

a. augments and expands past tools for evaluating potential 
measures by greatly broadening the evaluative scrutiny and 
criteria; 

b. improves the capability to explicitly and simultaneously 
consider the interests; the physical and natural environment; 
possible measures; and the objectives, criteria, and values which 
shape and determine the outcome of an evaluation process; 

c. has the potential for further application both as an 
analytical tool for governments and as a mechanism for engaging 
public participation and involvement directly in the Reference 
study at a subsequent stage in the determination of appropriate 
measures to respond to the consequences of fluctuating water 
levels; 

d. should be refined and matured during Phase II, taking 
into account suggestions covered in Section 4 of this annex and 
the incorporation of new data and information as it becomes 
available. 

The annex has three main sections. Section 2 describes the 
instrument as developed to date; Section 3 reports on the testing 
exercise; and Section 4 indicates the lessons learned using the 
approach and its development needs. 
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SECTION 2 

THE INSTRUMENT 

An overview of the process and interactions of each component of 
the instrument is provided in Figure F-2-1. Problems and needs 
of interests within the Great Lakes have already been identified 
and an inventory of measures has been developed. The current 
effort is concentrating upon the impacts and overall evaluation 
of measures. This requires that criteria be estimated and 
applied consistently to each measure. A complete assessment and 
profile will be developed for each measure and this information 
will be the basis for possible future courses of action. 

/---------\ 
New 
Problems 
Arise; 
Condi
tions 
Change 

\---------/ 

Figure F-2-1 
Evaluation Framework 

/--------------------------------------\ 
/-------------------------------\ 

I I Identify Existing & Potential I 

Problems With no Action 

2 

3 

4 

5 

6 

\-------------------------------/ 
/------------------------------\ 

I Develop Inventory of I 
Possible Measures 

\------------------------------/ 
/------------------------------\ 

Identify Impacts of Measures 
on Affected Interests 

and the Natural Environment 
\------------------------------/ 
/-----------------------------\ 

I 

Establish Criteria I 

for Assessment 
\-----------------------------/ 
/----------------------------\ 
I 

Complete Assessment I 

of Measures 
\----------------------------/ 

!---------------------------\ 

I Findings on Possible I 
Courses of Action 

\---------------------------/ 
\--------------------------------------/ 
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IMPACTS 

Introduction 

The identification and evaluation of consequences resulting from 
fluctuating water levels on the Great Lakes and st. Lawrence 
River are important elements of the Phase 1 study. There are 
significant problems caused by both extreme low and extreme high 
levels and by fluctuations in between. There are also benefits 
associated with natural fluctuations. The analysis of these 
problems is organized into two parts. The first is to develop 
procedures through which assessments may be made. The second is 
to locate information and data that indicate the nature and 
magnitude of the consequences. 

Once these tasks are substantially underway, it is possible to 
consider various measures which respond to negative consequences. 
This is done by comparing the effects of applying measures 
against baseline conditions. The baseline conditions are 
established by assessment of the problems occurring over the 
extremes of a fluctuating range of levels. In this way, either 
quantitative measurements or qualitative evaluations of the 
impacts of measures can be developed with an established basis 
for comparison. 

In essence, there are two stages ot impact assessment taking 
place: the first concerns prevailing conditions when faced with 
extreme low and extreme high levels and the fluctuations in 
between. The second is what happens when a measure(s) is 
introduced. 

Procedures for Impact Assessment 

The following analytical steps are important in completing the 
impact assessment process: 

a. Identify the interests and environments affected by 
the extremes of fluctuating water levels; 

b. Identify the consequences of fluctuations, including 
extreme low and extreme high water levels on the interests and 
environments, and the possible consequences of fluctuations both 
within and outside these extremes; 

c. Identify possible measures which may address negative 
impacts; 

d. Assume the measure is applied and assess the possible 
impacts to interests and environments, with and without the 
measure in place. 

e. Summarize the assessment of impacts given the best 
available information, either narratively or graphically. 
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The quality of the impact assessment process is continually 
enhanced by specific data that is obtained in the course of 
determining the nature and magnitude of impacts. If specific, 
quantifiable data are not available in problem areas that are 
positively identified, then qualitative assessments based on the 
best available information and judgments form the basis for 
completion of initial impact assessments. The initial 
assessments can also be of great assistance in highlighting those 
areas of concern where detailed data and information are 
required. 

Phase 1 of this study has embarked on several avenues of inquiry 
to implement impact assessment procedures and to obtain data to 
document the nature and magnitude of impacts under prevailing 
baseline conditions. These include the following: 

a. Functional Group 3, the Socio-Economic and Environmental 
Impact Assessment Functional Group, formed nine work groups, each 
devoted to a single interest, to ensure that affected interest 
groups were covered in the impact assessment process. Interest 
groups include transportation, riparians (including native 
peoples), electric power, commercial and industrial, agriculture, 
non-riparian recreation, environment, and commercial fishing. 

b. Functional Group 2 organized three work groups to 
describe major Great Lakes environments; terrestrial, wetland and 
aquatic, and assess the impacts of fluctuating levels and flows 
and measures that governments could adopt to response to these 
fluctuations. An integrated coastal zone data base (Geographical 
Information System) is being developed by FG2 to aid an 
assessment of the sensitivity of various interest groups to 
fluctuations and the environmental impacts of various measures. 

c. Public participation and involvement activities have been 
held to obtain views and concerns directly from affected groups. 
These include a series of 21 group depth interviews, a public 
workshop, a basin wide teleconference, distribution of a 
background paper and the Plan of Study for comment, and the 
creation of peer advisory groups. In some cases there has been 
direct participation by members of the public in Functional Group 
activities, either as experts on specific issues or in 
representative citizen capacities. 

d. Functional Group tasks outlined in the Plan of Study have 
been directed toward the determination of impact assessments in 
such areas as hydrology, hydraulics, and climate; physical, 
biological, and water quality processes related to the coastal 
zone; and development of an aggregate visual situation model of 
the Great Lakes-St. Lawrence River Basin to highlight key cause 
and effect relationships. 
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Measurement of Impacts 

An important aspect of the impact assessment process is to 
establish the kinds of effects associated with widely fluctuating 
lake levels and to determine methods of measuring these effects. 
Given the huge geographic area under consideration, and the 
number of interests potentially affected, a major task is simply 
to identify the range of sensitivities deserving of attention. 
The complexity of the natural biophysical system adds to the 
challenge, especially the spatial variation and sensitivity to 
impacts from lake to lake and from lake reach to lake reach. In 
this study, this task has been related to the development of 
criteria with which to assess the impacts of measures as part of 
an overall evaluation framework. The criteria for evaluation 
establish the categories in which impact assessments will be 
organized. 

The six core criteria for the study, in random order, are 
identified below: 

a. Economic Sustainability 

b. Environmental Integrity 

c. Social Desirability 

d. Reduction of Uncertainty and Risk 

e. Implementability and Political Acceptability 

f. Equitability 

In order to apply these core criteria for evaluation purposes, a 
number of operational criteria have been established to provide 
more definition in each case and one or several means of 
measurement. 

Operational criteria constitute the level within the Evaluation 
Instrument where the assessment of impacts is translated into an 
evaluation of a measure. This is accomplished by comparing the 
anticipated consequences of a measure against the objectives 
defined by the core and operational criteria. 

One characteristic of an operational criteria is that the 
mechanics of its measurement must be identified. This is 
important in order to specify the ways in which an impact 
assessment can be converted into a measurable effect. 

It is also essential that the impacts themselves be assessed in 
as tangible a way as possible. The most effective means of 
achieving this objective, at least initially, has been to 
consider the affected interest groups and the natural environment 
as they relate to the areas of concern described by the 
operational criteria. This usually suggests a straightforward 
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means of measuring impacts that is compatible with the 
definitions of the operational criteria. Special care was taken 
in developing environmental components and parameters to assist 
in defining operational criteria appropriate to the concept of 
environmental integrity. An initial application of the impact 
assessment process, using a set of representative measures, 
will be covered later in this chapter and will clarify the 
relationships between measures, interests, impacts, and criteria 
for evaluation. 

It should be noted that, in most cases during this Phase 1 
study, detailed measurement of impacts in the various categories, 
via the operational criteria, are not yet possible. The 
objectives at this stage of the study are to organize existing 
information so that reasonable judgments on those measures most 
likely to be promising can be made during Phase 1, and to 
identify the types of measurements in the various impact 
categories that will be necessary to accomplish a detailed 
evaluation of the most promising measures during Phase 2. 

Impacts under Baseline conditions 

As the result of work completed during Phase I of this study, 
identification of types of impacts on interest groups and the 
natural environment can be made for low, high, and fluctuating 
water conditions. Table F-2-1 contains an inventory of positive 
and negative types of impacts potentially or actually experienced 
by interest groups under high, low, and fluctuating water level 
conditions. Table F-2-2 shows impacts to the natural 
environment. These types of impacts are indicative but should 
not be considered exhaustive. 

In assessing the impacts identified in Table F-2-1, it is clear 
that both extreme (record) low and extreme (record) high water 
levels establish conditions that cause a number of problems. In 
the case of low levels, substantial negative impacts are 
identified for the transportation, electric power, commercial and 
industrial, non-riparian recreation, and environment interest 
groups. When extreme high water conditions prevail, problems 
are more narrowly targeted with the riparian interest group in 
particular suffering significant impacts along with members of 
other interest groups whose shoreline property and operations can 
be harmed by flooding and erosion. As for the natural 
environment, fluctuations are seen as desirable, with a mixture 
of beneficial and adverse impacts under extreme conditions, 

Impacts Matrix 
With problems in the base condition identified for interests and 
environments, the next step is to examine measures that have the 
potential to prevent or respond to the problems, and to evaluate 
the possible impacts of taking action. One method of organizing 
this process is in the form of an impacts matrix, where an 
initial characterization of a measure can be displayed by listing 
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the anticipated types of impacts of the measure along one axis of 
a graph and the interest groups and environment categories along 
a second axis. The objective is to develop a profile of the 
measure based on the distribution of its impacts across the 
interest groups and the environment categories. 

An equally important challenge is to identify the means by which 
an impact is measured, and to develop the actual measurement, if 
possible. Impacts of measures must compare anticipated 
conditions with and without the measure in place. If data to 
complete a measurement is not yet available, then judgment based 
on available information and experience can be applied to 
represent an early indication of the expected type of impact in 
each case. This information is used in the subsequent stage of 
the evaluation process, where the measure is evaluated based on 
the core and operational criteria that describe and define the 
factors which establish whether a favorable or unfavorable 
assessment of the measure is rendered. Application of the 
evaluation instrument uses information from the impacts matrix 
along with other information in deriving assessments for the core 
and operational criteria. 

Table F-2-3 displays the format of the impact matrix and the way 
in which the measurement information is organized. Application 
of the impacts matrix in the case of two representative test 
measures will be presented subsequently in this chapter. 
Documentation (file material) is available on the development of 
impacts matrices for all of the 23 measures applied to test the 
evaluation instrument during Phase I. 
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Jnterest Gm.p 

1. Tra-sportaticr11 
Navigaticn 
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b. Lew Levels 

c. Fh.ctuatirg Levels 

2. Riparians, irclu:lirg 
Native Peq,Les 

a. Hist, Levels 

b. Lew Levels 

TABLE F·2·1 

TYPES a' IMW:TS LNlER EXTie£ HIGI, EXTie£ LCII 

~ FLLC11JATING IAT£R LF,£1. BASELIIE IXN>ITIOlS, BY INTEREST CM.PS 

Positive lnpact T)PE!S Negative lffDEICt Types 

Less crqirg of chareLs rd More wake ~ to shore! ines aLorg carectirg chareLs 

cb:ksides needed 

Greeter canyir'lil CEp:1Chies 

Slower o.rrents in narror. 

n:n-linear c:haTels 

Orgeni zed serse of cann.ni ty 

in face of shared threat 

Red.l::ed risk, pertlcps, of 
erosia, losses 

Reciad risk of fLoodirg 
Losses 

SL_. speeds thra.q, chareLs 
Reciad caitrol with hig,er flows thra.q, charels ea, 

increase accident risk 
Greater flood denage risk to shoreside facilities 
Greater short-term erosia, CBTBge risk in sare cases 
Loadirg at d:x:ks ca, be affected 

Red.ced carryirg cap!!Cities 

Mc>re dre:tlirg req.iired ard disposal neterial voh.ne increase 
Greater risk of gra.rdirgs 
Greater rottirg of exp)SEd wooden docks ard piers 
Draft restricticns at harb:rs, (e.g., Mcntreal, 

ClEbec:) ard in ccrnec:tirg d\Emels 

Creates u-certainty for naintenance dre:tJirg needs 

Greater risk of flood cmages 

Greater risk, r:erhaP>, of short-term erosia, cmages 
Greater risk of derrege to dxks ard boathcuses as well as 

residerces 
Ircreased risk of social disn.pticns dJe to floodirg a-d 

erosicn 
Short-tenn Loss of beaches 
PotEntial or actual decreases in prcperty values 
Increased costs of shore protecticn 
Failu-e of septic systan; 
Red..ced enjO)IISlt of prcprty 
lrcrease in perscnal enxiety 

Restrictiw caditicns for recreaticrel boatirg 

Increased costs for keepire l:xlat cb:ks q:eratiaial 
Possible negative aesthetics fran near shore e>q:XISlFe of 

lake b>ttao 
Detrine,tal affects to livire q.elity of Native Peq:,les 

thra.q, effects su:h as ircreesed sco.rirg of charels, 
negative irq:ects a, fish en::! wildlife, cn::1 u-certain 
ccn:Hticrs for ec:aanic deYelq:ne,t 
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Interest Grap 

c. Fb.ctl.Eltirg Levels 

3. Electric Pa.er 

a. Hisll Levels 

b. Low Levels 

c. Fh.ctuatire Levels 

4. Ccrmercial ..-d 
Ird.strial 

a. Hilt\ Levels 

b. La.1 Levels 

Positive lnpact T)P!S 

Maximize h)d-oelectric 
pr-cd.cticn 

PlEl'ltiful cool ire water for 
shoreside themel plants 

Easier naintenrce of h)dro-
power Ulits, fewer 
gene,-atirg lc:sses W'li le 
u-det- repair 

Lower trarsp:lr'tatia, costs 

Less d-'Eqjirg req.,irtd 
RedJ:ed p.npirg ccsts for 

water intakes 

More narira bJsiness 

Mon beech e,cp,sed lea:is 

to gains in recreatim

related teac:hfratt camerce 

Table F·2·1 (catt'd) 

Negative lnpact Types 

Creates u,certainty in private u;es of shorelines 

Possible dsrage to shoreside facilities dJe to stonn irdc:ed 
levels cn:I erosia, 

RedJ:ed head for hycro gereratia, if tailrace water levels 
are elevated 

Red.ced h)a'oelectric pr-cd.cticn 

Hi!;tler ra, ll'Bterial shiR)i'lil costs to themal plants 

UtH ity interc:cmecticrs rrey be straire::t, shortages p:1SSible 
Air cn:I water q.sUty pn:blESl'B with increased themel plcnt 

discharges 
Increase::I p..npirg costs for cool irg water to themal plaits 
Negative p.bl ic reac:ticrs a-d reg.ilatory reviews dJe to 

electricity cost increases 
Ircreased fly ash disp:,sal prd)laTS 
Increased 1oBter withdrawals for themal plants 

Less thll"I naxinun prcd..cticn 

Increased floodirg cn:I short·term erosia, risks at facilities, 

e.g., Th.rder Bay grain elevators 

Drairege cn:I sewer prcblers in:::rease::I 

Jrcreased costs to adept clockage 

Recreaticn-related beac:hfra,t ccmrercial lesses with terp:irary 

loss of beaches 

RecreetiO"Vll txiatire restricticns, ccnfined areas, shorter 
seescns lead to lesses of reven..es 

Cruise lxlats suffer revene rec:Lcticns 
Hisfier trrsp:,rtaticn costs 
More hazard:u. navigaticn ccn:Hticns, in::reasire ccrgestia, 

in harbors a-d chcmels between ccmrercial a-cl 
rec::reatiaial lxlaters 

\later intakes need exterdirg, his#ler p.npirg costs 
ln::rease::I cty rot of wxd:n mx>rirg piers 
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Interest Gro.p Positive lnmct T)PS 

4. Calllercial & Ird.strial (ccnt'd) 

c. Fl!.cb.Btire Le11els 

5. Agrlculttre 

b. Lew Lewls PU,pirg costs -

c. FlLCtl.atire Lewls 

6. Na1--Riparia, Recreatiai 

a. HiS,. Le.els Increase in recreatimal 
t:oatire 

Table F·2·1 («nt'd) 

Negative Inpact T)P!S 

Plsnire for facilities Aide diffioJlt with widely rqire fli.ct1.etias 

Greater risk of crq,lrd beirg inrdoted, dikes ~ 

Increased p.11Pire 006ts 

Possible ircrease in erosia, 

Greater short·tenn risk of beid1es eroded 

Ircreased safety fer bJaters 

Greater short•te,u risk of ~ losses 

de to erosim 

b. L0W Levels 

c. Flu:tuatire LeYels 

7. Ef'T\lif'Q"AB'lt 

•. Nl"1 Lewls 

E_..ied bea:ll areas lead 

to ircreasire reven.es for 
beac:hfrcnt camerc:e 

Good fcr h)pol innim size 
Cthemal stratificatia, at 
lake b:>ttall) 

Docks nay req.rire ac:IEf,tatim, 

ircreasire costs 

Shorelire hikire nay be restricted 

Shoal ire pn:bLEIB for recreatia-al 

lxeters, ircreased gran:firg risk 

Forage rd SJ81'1ir& beds for 
sports fish n,y be inpacted 

Red.ced lxatfrg qixrtLnities especially 

large p:iwer l::oats a-d sai lboets 

LCISS of reYenJE!S to narinas, La.nc:h 

- rd dx:ks affected 

Potaltial han1 to waterfowl, redJ::«I 

tultirg q::p:,rt\llities 

later ski ire IIIIY be restricted or mre 
hazanb.B 

Ra:f,Jires flexibility in recreaticrel txetire ird other activities 

Ni"1 fl<>6 ircrease floodirg rd 
erosim alq arnect:ire c:hsTels .-d 

St. i.-
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Interest Gra.p 

7. EIW'iramrt (ca,t'd) 

b. Low leYels 

Table F-2-1 (CXllt'd) 

Positive lnpac:t T)PS Negati..-e Jnpect Tyces 

t.ater q.ial ity ilTp"'OlleS with Hig'I flows detrina,tal to canec:tirg dwnel wetla-ds 
better dilutia, of discharges 

Recu::es q:portu,ities for rec:CJYerY 
Erhen:::es fish pn:xi.ctia, a-d protectia, of wltlral resa.rces 

lnpn:M!S EffllO)'IB1t fl""'1irg 

G:xx:f for water tarperatu-es 

Red.res cllr±j:hora a:um-ce 
(algae) 

Gocd for waterfowl an:I other 
wildlife 

Short tenn recici:icn in 

erosim in certain areas 

Less floodirg in neershore/ 

orshore areas 

lrcreases q::p:lf"tu"lities to 
locate OJltural resa.rces 

Hann to beaches, vegetatia, En:roaches 

tfypol innia, size affected 

Poorer fish p,a:u:tia, 

Bm for water tmperattres 

Red.res EffllO)'IB1t fl""'1 i rg 

Low trib.rt:ary flows (at 

tines associated with low Ircreases cl.d:p,ora (algae) 

levels d.rirg extermd 
periOC:S of rainfall deficits) Hams wetlcn:ls, waterfowl, ard 
assist in sea lmprey cmtrol other wildlife 

c. Fhi::tll'ltirg Levels See Table F-2-2 See Teble F-2-2 

8. Ga,emnents 

a. Hi~ Levels 

b. low Levels 

lrcreased risk of floodirg lrd/or short-term erosia, 

of govemrent facilities .rd prqlerty 

Nlticil:'etirg an:I respcrdirg to the iirpacts 

eq:erienced by' the other interest gra.ps 

as ~kled b,r the cbjectives identified in 

the core criteria 

In::rease:I difficulty in providire services 
to ccrstit\alts, e.g., water Sl.R)l.y, 
recreatia, 
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Interest Grap 

8. GcM!rn1EntS (cant'd) 

c. Flu:turtlra t.ewls 

9. tamen:lal 
Flshlrg 

a. Hid, LeYels 

b. Low Le,,els 

c. Flu:tuatirg 

Levels 

Tllble F·2·1 (cant'd) 

Positive lnmct Types 

Maintenn:e erd rejlNEl'l!lticn 

of fish habitats 

Negati)! Jnm;t T:,pes 

Anticipotira rd resp:rdlra to the inp,cts 
e,perlsad tr, the other Interest 9fU4'S 

• !Jliclod tr, the d>jectlws Identified In 
the core criteria 

Darages to cbcks fran stom& 8'd ice 
Darage to nets fran dsris 

Restricts access to p-ivate harb:lrs 
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Envjrcma,t ![d water 
Level caditia, 

1. Terrestrial 

a. Hist, Levels 

b. Low Levels 

c. Flu:turtirg Levels 

2. 1.etlard 

a. Higl Le'v'els 

b. Low Levels 

c. Fll.Ctl.etirg Levels 

TABLE F·2·2 

llf>ACTS lHlER EXIREIE HIGH, EXIREIE I.CW Nil f=TING 
liM.TER LEVEL O)[)ITJCJ4S, BY TYPE Of ENVUOIENT 

Pmitiye Jnpec:ts 

Stonn-in::u::ed a.erwash ,rafntairs width of 

barrier beaches ai::I islcl'm 

S'hort·tenn decrease in shore recessia, 

REl:ui ldi<v of cl.res 

Vegetatiai irc:reases lakeierd 

Red.ced berk erosicn ala-g COT"eCtire 
chanels 

Offshore sedinart is entrained 8"d ff'0YEd 
cnhoreo,al~ 

lrcreased diwrsity of p,ysical shore 

feat1.res (beaches, dsles, barrier 

isl..-ds) 

Irwasicn of wetlird species LEl"d.erd 

(.rd destru::tiai. of carpetirg terrestrial 
species) 

E>qx,su-e of seed bed, ard genniretiai 

Maintenn::e of platt species diversity 

Maintenn::e of diwrsity of wetlnt, 
wetla-d habitats (nershes, SltiB?pS, fers) 

In::reasEd ~ity of fires a-d releese 

of rutriEl'ltS ard rel'IMll of orga,ic 

acOJ1Ulatia,s 

Erhcn:ed fish 8"d waterfowl habitat 

ErNn::ed stabi l ity-resil ien:e 

lrcreased areal extent of wetlard 
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Neaafrte Irptcts 

Short-term in::rease in shore recessia, 

Shore-tenn loss of dne habitat 

In::reased l:aic erosicn ala-g canectirg 

chanels 

E>qxJslre of rearshore strata to siJ:aerial 
weetherirg 

Oestru::tia, of erergent species 

lrM1Sia, of su::rrergEnt species 

lrMISiai of wxx:t, (terrestrial) species 



Envil"allB'ltrdllater 
Level Ccrditia, 

3. Aqatic 

a. Hi~ LeYels 

b. Low Levels 

c. Flu:tlath"8 Levels 

Table F-2-2 (ant•d) 

Po&itiw lppacts 

lrcreased rutrin irp.rts fran wetlai:is 
(detrital l!llj)Ort) 

Increased hypolinretic waters 

Increased clwnel flaws rd dec:nmed 
entraimB"lt of fish larvae in intakes 

Increased di lutia, of antaninnta 

lrcnmed flushire of neenihore ans 

New habitat for nearshore fish created 

CleE111il"QI of nearshore SflEW'lirtl bees 

Maintet"B"Ce of genetic diversity 
<thraq, dw-Qire habitat 
ccn:li t icrs) 

Maint&'B'Ce rd rejweretia, of fish 
hllbitats 

Erhlr<e prail:tivity of fish rd 
other iq.atic camu,ities 
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Neaatiw Jnmc:ts 

Increased lll7w1Sll!f'1t of cxntaniraits frcm shore 
areas (e.g. septic beds) 

Leacl1ire of antanil'El1ts fran newly Slbnerged 

soils 

Decreased n.rtrient exc:ha'-ee (detrital export) 

Decnmed shculder (eqie) habitat for fish in 

clwnels 

Decnmed water cµ,l ity 

E>lposlre of sia,nire beds 

Increased dist\.rbenc:e of bottan sediments (nay 
ca,tain pollutants) 



.,, 
I ,... 
"' 

Measure: 

----------------
Natural 

Types of Impacts Environments 

l<l>l<k>l(l) 
1 ___ 

t w a 
e e q 
r t u 
r l a 
e a t 
s n 
t d C 
r 

a 

TABLE F-2-3 

IMPACTS MATRIX FORMAT 

Interest Groups 

I <a> I (b) I (c) I (d) l<•>l<f> l<s>l<h>l<i> I ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 _______ 1 ___ 1 ____ 1 ___ 
t r e IC ; a In r e g IC f 
r e l Io n g Io e n 0 lo i 
a ,s e Im d r In C V V Im s 
n C I,. u I - r e Im h 
s d t I• s C Ir e r r I e 
p e r Ir t u Ii a 0 n Ir n 
0 n IC r l IP t n m IC g 
r t C Ii t I a m e Ii 
t la a u Ir 0 e n I• 
a a p I l r Ii n n t I l 
t l 0 I e I• t s I 

w I In I 
0 e I I I 
n r I I I 

£s.1L _________________ 1 ___ 1 ___ 1 ___ 1 ________ 1 __ l ___ l_x_l ___ l ____ l ___ l ____ l ___ l_x_l ____ l ___ l__ 1A 
Damages Prevented ____ I ___ I ___ I ___ I ________ Z __ l ___ l_x_l ___ 1_x __ l ___ 1_x __ l ___ l_x_l ____ 1 ___ 1__ 1A 

Relevance to 
Operational 
Criteria 

Wetlands Affected ____ l ___ l_x_l_x_l ________ 3 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1_x __ l_x_1 ___ 1 ____ I ___ I__ 2A, ZC 

~-----------------1 ___ 1 ___ 1 ___ 1 ________ 4 __ , ___ , ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ J ____ 1 ___ 1__ etc. 
______________________ 1 ___ 1 ___ 1 ___ 1 _________ s __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 _________ 6 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 _________ 7 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 _________ 8 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 _________ 9 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 ________ 10 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 ________ 11 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 ________ 12 __ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 
______________________ 1 ___ 1 ___ 1 ___ 1 ____________ 1 ___ 1 ___ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 ___ 1 ____ 1 ___ 1 __ 



..,, 
I 

N 
0 

Measure: 

Impacts Matrix 
Location 

Box lb, lh 

Box 2b, 2d 

Box 2f 

Box 2h 

Box 3f 

Box 3g, 3k, 31 

etc. 

TABLE F-2-3 (cont'd) 
IMPACTS MATRIX FORMAT 

Method/Unit of Measurement, with 
Actual Measurement. if Available 

$ cost to implement the measure, (lb, $2 mil.est.; lh, $10 mil. 
est.), e.g. 

average annual property damage prevented due to reduction in 
flooding incidents (2b, $200,000, est.; 2d, $50,000, est.), 
e.g. 

average annual property damage prevented due to .reduction in 
erosion losses (2b, $40,000 est.; 2d, $60,000 est.), e.g. 

average annual cost reduction to adapt recreational boating 
docks and launch ramps ($25,000 est.), e.g . 

average annual reduction in emergency response costs 
($50,000 est.), e.g. 

$ reduction in value of recreational user days for waterfowl 
hunting due to wetland habitat changes ($10,000 est.), e.g. 

# of acres of wetland habitat lost (500 acres), e.g. 

etc. 



CRITERIA 

In considering water level fluctuations and measures to address 
such fluctuations, various interest classes hold positions as to 
the perceived nature of the problem and desired solution. 
Underlying these positions, interest classes apply certain 
criteria to evaluate the effects and impacts of fluctuations and 
measures. These criteria are evaluative rules on some dimension 
of concern to interest classes and in turn to the governments who 
seek solutions to problems through a structured decision-making 
process. Criteria are conceptual but must have operational 
components that are measurable. These criteria were developed 
throughout the course of the study by the Criteria Work Group. 
One example of the effort expended in the criteria investigations 
was a Multi-Criteria Evaluation Workshop held in June 1988. 
Additional effort led to the finalization of the "core criteria" 
which are defined in the following paragraphs. 

There are six core criteria identified in this study which 
provide the context for assessing the impacts of possible 
measures. They are, in random order; economic sustainability, 
environmental integrity, social desirability, reduction of 
uncertainty and risk, implementability and political 
acceptability, and equitability. Definitions for these core 
criteria follow: 

a. Economic Sustainability - The objective of maintaining, 
at a minimum, the existing level of economic activity within the 
Great Lakes-st. Lawrence River Basin. Economic growth and 
development can be realized through greater productivity in the 
application of existing economic and natural resources so that 
these goals are not achieved at the expense of environmental, 
social, and cultural resources of significant value of society. 

b. Environmental Integrity - The sustenance of important 
biophysical processes which support plant and animal life and which 
must be allowed to continue without significant change. The 
objective is to assure the continued health of essential life 
support systems of nature, including air, water, and soil, by 
protecting the resilience, diversity, and purity of natural 
communities (ecosystems) within the environment. 

c. Social Desirability - The continued health and well-
being of individuals and their organizations, businesses, and 
communities to be able to provide for the material, recreational, 
aesthetic, cultural, and other individual and collective needs that 
comprise a valued quality of life. The satisfaction of this 
objective includes a consideration of individual rights, community 
responsibilities and requirements, the distributional impacts of 
meeting these needs, and the determination of how these needs should 
be achieved (paid for) along with other competing requirements of 
society. 
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d. Reduction of Uncertainty and Risk - The evaluation of a 
proposed measure in terms of the unpredictability and magnitude 
of the consequences which may follow, the detectability of 
anticipated or unanticipated consequences, and the ability to 
reverse, adapt, or redirect the measure, depending on its 
effects. 

e. Implementability and Political Acceptability - The 
coalescence of sufficient support to endorse a measure and the 
identification of a legal or institutional mechanism able to be 
applied to put the measure into effect. The greater the breadth of 
support, agreement, and consensus among affected interests, the more 
likely is the measure to be politically acceptable and 
implementable. The more demonstrable the feasibility of a measure, 
in its engineering, economic, environmental, social, and financial 
aspects, the more likely it is to be politically acceptable and 
implementable. 

f. Equitability - The assessment of the fairness of a 
measure in its distribution of favorable or unfavorable impacts 
across the economic, environmental, social, and political 
interests that are affected. 

While the core criteria provide the context for assessing the 
impacts of possible measures, an additional step is taken to 
facilitate the measurement and application of these six broad 
concepts in the assessment process. This is to establish 
operational criteria in each case which further explain and 
define the core criteria and which can be measured or otherwise 
evaluated. The operational criteria are listed in Table F-2-4 
and definitions and measurement criteria, including methods of 
measurement, will be covered in the next section. A sample 
measures summary score sheet with the core criteria is shown in 
Table F-2-5. Twenty-three "Representative" measures were used to 
test the evaluation instrument during Phase I. These are found 
in Table F-3-1. Descriptions of these measures can be found in 
Annex E, Appendix E-4. 

EVALUATION 

The evaluation instrument has now been conceptually outlined by 
the definition of the core criteria. What remains is a detailed 
development (to the extent possible in Phase 1) of the 
operational criteria that provide the "measurements" of the 
essence of the core criteria. As with other components within 
the evaluation instrument there is flexibility in determining the 
number and type of operational criteria to be used in the 
assessment of measures. They may be modified, or changed in 
number, depending on whether these actions will contribute to the 
assessment. They will not all be applicable in each case, based 
on the nature of the measure under investigation. They will not 
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necessarily be judged as having equal value or importance in all 
cases. Formal weighting procedures can be established to ensure 
that those factors deemed to be most significant will have the 
greatest influence in determining the outcome of the assessment. 
Weighting is considered to be premature and inappropriate in the 
context of this Reference Study. It should be undertaken as a 
subsequent refinement by more extensive exercise when deemed 
appropriate by governments. Likewise, minimal scoring values can 
be established to ensure that critical, sensitive factors are 
achieved before a measure is rated "acceptable". This has not 
been done in this annex, but is a consideration for future 
applications. 
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CORE CRITERJA 

1. Economic 
Sustainability 

2. Environmental 
Integrity 

3. Social 
Desirability 

Table F-2·4 LISTING OF CORE AND OPERATIONAL CRITERIA 

OPERATIONAL CRITERIA 

A. Aggregated Bi-National 
Net Benefits 

8. Regional Economic 
Development 

A. Environmental 
Diversity 

a) Plant & Animal 
Species 

b) Number of Habitats 
c) Physical Features 

B. Environmental Purity 
a) Toxic or Chemical 

Contamination 
b) Air, Water, Soil & 

Soil Substrate 
c) Introduction of 

Exotic Organisms 

c. Environmental 
Resilience 

D. Environmental 
Productivity 

a) Total Habitat Area 
b) Net Primary 

Productivity 

A. Human Health, 
Security, & Well· 
Being 

B. Private Property 
Rights 

c. Effects Across Social 
Strata 

o. Public Access to 
Natural & Cultural 
Resources 

CORE CRITERIA 

4. Reduction of Risk 
and Uncertainty 

OPERATIONAL CRITERIA 

A. Flexibility 

B. Reversibility 
a) Residual Effect on the Man

Made Environment 
b) Residual Effects on the 

Natural Envir~nment 
c. Predictability 
D. Responsiveness 

5. lmple■entability & Political Acceptability 

A. Technical Feasibility 
B. Legal & Policy Compatibility 

a) Within the U.S. 
b) Within Canada 

c. Cost-Sharing Acceptability 

o. Compatibility of Views 

E. Fiscal Acceptability 

6. Equitabil i ty A. Sectoral Equity 

B. Regional Equity 

C. Bi-National Equity 
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TABLE F·2·5 • SAMPLE MEASURES SUMMARY SCORE SHEET 

,----------------------------,-----·--------------, 
I I 
I M E A s u R E s I 
I -r------,-------1 
I I I I 
I CORE CRITERIA I I I 
I I I I 
I I I I 
1-- +----+-----------! 
I Economic Sustainability I I I I I 
I I I I I i 
1--·--------+- --➔------ --- I ------+------------! 
I Env.ironmental Integrity I I I I I I I 
I I I I I I I I 
I- ----- + ➔--------·+-----+--- I -------+------------! 
I Social Desirability I I I I I I I 
I I I I I I I I 
•--------·----➔---- ---➔---------+----+--------➔-----------1 I Risk & Uncertainty I I I I I I ! 
I I I I I I I i 
•--- ·---------➔------- + -----1----------+----+------------1 I Implementability & I I I I I I 
I Political Acceptability I I I I I I 
•-----,-------+-,---,--+-- -----➔-------+------------i 
I Equitabil.ity • I I I I I 
I I I I I I 
L _________ , ___ ..1,_, ____ , _______ , ________ ~------'---------'-----------...I 

r ------,---.----,-,-------..-,---,-----,------r-----,-----------1 
I SCORE SUMMARIES I I I I I I I 
I I I I I I I I 
l---•-------1. A --••••---A-----••-A---•--'--------1.----------•J 
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It is important that issues vital to the analysis be defined and 
capable of being measured and evaluated as operational criteria 
in the assessment process. In this way, systematic consideration 
of all important concerns can be achieved, and the most important 
factors in the outcome of an assessment can be identified. The 
identification and development of the operational criteria are 
contained in the paragraphs that follow. Their consideration 
within the evaluation instrument itself, in the form of 
worksheets, is shown in Appendix F-3. 

Economic Sustainability - The economic sustainability criterion 
compares the expected economic consequence of measures at 
National and Regional economic levels. This core criterion is 
composed of two operational criteria; Aggregated Bi-National Net 
Benefits and Regional Economic Development. 

a. Aggregated Bi-National Net Benefits are defined as the 
effect of a measure in terms of total net benefits (i.e., net 
combined total national economic impacts for the U.S. and Canada 
minus the total bi-national costs of the measure) it produces. 
Economic impacts (both positive and negative) measured in 
capitalized monetary terms are summed across all interests and 
both nations. Costs are the present value of the measure which 
includes all planning, design, administrative, construction, 
enforcement, maintenance, operation and replacements inclusive of 
all other resource costs necessary to make the measure fully 
operational. Therefore this operational criteria is simply 
measured by the net difference between economic benefits and 
economic resource costs. 

The score range of "+3 11 to 11 -3" is based on the dollar magnitude 
of net benefits with 11 +3 11 for substantial positive net present 
value and "-3" for substantial negative net present values; a 11 011 

score for no net aggregate gain or loss. * Once detailed costs 
are estimated for the array of measures, specific dollar ranges 
can be added to the narrative description of the magnitude (e.g., 
substantial). 

b. The second operational criteria developed for economic 
sustainability is Regional Economic Development, defined as the 
net change in the natural or competitive potential of regions 
within the Great Lakes Basin relative to pre-measure existing 
conditions. The method selected for measuring this operational 
criteria is net changes in the levels of income or employment 
within the Great Lakes Basin. The scoring, 11 +3 11 for substantial 
increase, and 11 -3 11 for substantial decrease in levels of income 
and employment, and 11 0 11 score is for no net change. 

*Note: A zero net score in any measure evaluation by any 
operational criteria should always be scrutinized as a possible 
result not of marginal relevance, but of offsetting positive and 
negative scoring of operational criteria. 
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Environmental Integrity - Environmental integrity is the ability 
of living things to interact and maintain their structure and 
function in the environment in some self-sustaining, stable 
fashion. The object is to ensure the quality and quantity 
of the terrestrial, wetland and aquatic environments of the Great 
Lakes Basin, at current levels as a minimum, by protecting and 
enhancing the productivity, diversity, purity and resilience of 
those environments. These four attributes are the operational 
criteria for this core criterion. A measuring technique has been 
devised which reflects some of the environmental factors that can 
be affected by actions (measures) introduced into the ecosystem. 
Most of these environmental factors relate to the concerns of the 
biological aspects of the physical environment. 

a. Environmental Diversity is assessed in three ways. 
First, the changes in the number of plant and animal species are 
counted after the environment has adjusted to the impacts. A 
"+3" rating means there is an increase in species diversity 
without causing increased competition. A 11 +2 11 rating reflects no 
change in species diversity while 11 +1 11 and 11 011 ratings have no 
meaning. A "-3" rating indicates a potential for substantial 
increase or decrease in diversity. 

The second way is to assess the changes in the number (variety) 
of habitats. A "+3" rating represents a substantial increase in 
habitats while a "-3 11 rating represents a substantial decrease. 
A score of 11 011 represents no net change. 

The third way is to assess the change in number (variety) of 
physical features (i.e., dunes, bluffs, beaches, etc.). A "+3 11 

rating represents no change in the number of features. A 11 +2 11 , 
11 +1 11 , and 11 0 11 rating have no meaning. Ratings of 11 -1 11 , 11 -2 11 , and 
11 -3 11 relate to minimal, moderate, and significant changes, 
respectively in the number of physical features. 

b. Environmental Purity is defined as the desirability of 
minimizing chemical contamination, exotic organisms, thermal 
pollution and other human inputs harmful to environmental 
structure and function. There are three ways of measuring this, 
the first by the change in the levels of toxic or chemical 
contamination. A "+3 11 rating indicates a substantial decrease in 
toxicity or contamination of the environmental compared to the 
pre-measure environment, while a 11 -3 11 indicates a substantial 
increase. A 11 011 rating represents no change in toxicity when 
compared to the pre-measure condition. 

The second way to measure environmental purity is to assess the 
air, water, soil and soil substrate quality. A 11 +3 11 rating 
represents a substantial improvement of air, water, soil and soil 
substrate quality, while 11 -3 11 represents a substantial 
degradation. A 11 011 rating indicates negligible change in quality 
inclusive of short-term inputs. 
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The third way is to assess the potential for introduction of 
exotic organisms. A "+3" rating represents introduction of a 
large number of beneficial organisms, while a "-3" rating 
represents the introduction of a large number of detrimental 
organisms. A 11 0 11 rating indicates no introductions. 

c. Environmental Resilience is defined as the ability of 
an environment to maintain itself or recover from some 
disturbance, natural or human, and is measured by the technical 
judgment of the environment's ability to recover from the 
impacts. Concepts of elasticity, amplitude, hysteresis, and 
malleability may all be applicable here. A "+3" rating is 
assigned if the environment will recover to the pre-measure 
state, while a "-3" indicates that the environment will not 
recover. A 11 0 11 rating indicates the environment has the 
ability of recovering towards the pre-measure state, however, 
it is uncertain it will actually do so. 

d. Environmental Productivity is defined as the ability of 
the environment to produce a variety of biotic and abiotic 
outputs essential to the maintenance of the environment. In a 
biotic context, plants convert solar energy into chemical energy 
necessary to the maintenance of all life. Primary productivity 
puts an upper limit on the size of animal populations. Abiotic 
environmental products, for example, indicate erosion of shores 
which produces sediment for redistribution. Changes in 
productivity (both biotic and abiotic) can result from increases 
or decreases in the productivity of a unit area of environment or 
from changes in the quantity of particular environments. For 
this exercise environmental productivity was measured in two 
ways. First, by weighing changes in the total habitat area. A 
11 +3" rating represents a substantial gain in habitat area, while 
a "-3 11 is a substantial loss. A 11 011 rating is assigned if there 
is no net gain in habitat area for all types of habitat. 

Environmental productivity was also assessed by changes in the 
net primary productivity of living matter produced by all 
habitats. A 11 +3 11 rating indicates a substantial gain in living 
matter produced, while a 11 -3 11 reflects a substantial loss. A 11 0 11 

rating implies no net gain. 

Social Desirability - Social desirability is society's perception 
of how a measure may influence or change the overall living 
conditions or lifestyles which are expected by individuals and 
groups. Due to the subjective nature of this criteria and the 
diversity of values and tastes that cut across the fabric of 
modern day society, defining good operational criteria which 
capture the essence of desires of the public is a difficult task. 

Four operational criteria have been identified and defined. A 
measuring technique has been devised which reflects some of the 
social factors which can be affected by the types of measures 
introduced to the study. Most of these operational criteria 
relate to the concerns of the riparian interest group simply 
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because, from a social standpoint, they are the most affected 
interest group identified thus far. 

a. Human Health, Security, and Well Being is defined as: 
"the exposure of shoreline property owners and users to adverse 
physical effects from natural phenomenon including lake storms 
and extreme high and low water levels." This operational 
criterion is measured by the technical judgment of the estimated 
degree to which a measure will change the incidence of 
disruptions, damages, including evacuations of individuals, 
families, communities at specific sites; adverse effects of 
extreme low waters and expected consequences upon water quality, 
dilution, etc. For the rating scale, a "+3 11 is scored for a 
substantial net decrease in the frequency, intensity, or reduced 
monetary losses associated with natural phenomenon while a "-3" 
is scored if it is judged that, as a result of the measure, there 
is a substantial inducement of future disaster potential and/or 
substantial increase in shoreline development susceptible to 
adverse effects from natural phenomenon. A score of 11 0 11 implies 
that there is no net change. 

b, Private Property Rights are defined as legal guarantees 
and limitations of perceived and de facto property and water 
rights. It is simply measured by any change in private property 
rights. For this operational criterion a 11 +3" is scored if the 
measure does not alter private property rights or maintains the 
status quo. A 11 -3" is scored if there is a substantial change 
and/or restriction placed upon premeasure property rights. A 11 0 11 

is scored for a moderate change in the level of premeasure 
property rights. 

c. Effects Across Social Strata are defined as distribution 
effects of a measure. This operational criterion is designed to 
identify if a measure affects one income group differently from 
another and is measured by the incidence of impacts across income 
levels or intervals of property values. The highest rating, 
"+3 11 , is scored if the distribution of impacts is equal and 
beneficial across the designated intervals of income or property 
values while a 11 -3" is scored if there is substantially uneven 
and detrimental distribution of the effects across social strata. 
Other intermediate ratings relate both to the distributional 
impacts of a measure and the direction (positive or negative) of 
the impacts. 

d. Public Access to Natural and Cultural Resources is 
defined as the availability of active and passive recreational 
and cultural opportunities for public participation. This is 
measured by the net change of available opportunities for 
specialized or general recreational activities which exist in the 
basin. The rating scale for this operational criterion scores a 
11 011 for no net change in opportunities and either a "+3" or a 

•
11 -3 11 for the substantial creation of, or substantial loss of, 
annual activity occasions, respectively. 
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Reduction of Risk and Uncertainty - The interpretation of this 
core criterion has been divided into four operational criteria 
which relate the characteristics of any proposed measure to the 
uncertainty and risk that can accompany its implementation. 
These operational criteria are: flexibility, reversibility, 
predictability, and responsiveness. Assessments of these 
operational criteria are more judgmental and are not generally 
tied to information coming out of the impacts matrices. They 
relate more to the characteristics of the measures themselves 
rather than impacts sustained by interest groups or the 
environment. The paragraphs that follow explain the 
philosophical derivation and rating system developed to address 
them. 

a. Flexibility is defined as its ability to adjust to 
changing physical and/or social conditions. That is, after 
implementation, it can be adjusted to regulate its effects in 
consonance with changing circumstances. One notable example of a 
changing natural condition is the potential impact the 
"greenhouse effect" could have on future lakes' levels. Man-made 
changes can relate to future shoreline use, occupancy, and 
rights. The measurement of this operational criterion is based 
upon a technical judgment of the operational range or 
implementation criteria of a measure. A measure receives a 
rating of 11+3" if it is fully flexible and responds well to 
changing conditions such as high and low levels, and receives a 
rating of "-3" if it is totally inflexible and cannot adjust in 
any way to extremes of water level. A rating of 11 0 11 is assigned 
if the measure is partially flexible and can sometimes respond to 
a changing condition. 

b. Reversibility is a technical judgment of the 
characteristic of a measure and its outputs that allows it to be 
liquidated or annulled. The ease with which a measure and its 
outputs can be liquidated gives governments some information on 
the ability to reverse its decision. This involves the risk or 
uncertainty associated with the commitment of resources and 
residual effects of the measure. This operational criterion is 
broken down into two measurements: the first assesses the degree 
of the residual effect of the measure on the man-made environment 
(the physical alterations required to implement the measure); and 
the second assesses the residual effect of the measure on the 
natural environment. These distinctions are important because, 
with some types of measures, there may be more at risk than the 
commitment of resources to implement the measures. The measure 
may alter the natural environment to the point where it may not 
be able to sustain its previous state, and it will evolve to a 
new equilibrium which may or may not be reversible even if the 
man-made environment is reversed. In general, a measure rates 
higher which is reversible to a greater degree. A rating of "+3" 
for both the man-made and natural suboperational criteria is 
associated with a full restoration to prior conditions, and a 
"-3 11 rating is applied where recovery is not possible and the 
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physical or natural effects are permanent. 
assigned a rating of 11 011 if it is judged to 
ability to restore to premeasure conditions 
residual effects. 

A measure may be 
have the partial 
, but will have some 

c. Predictability is a technical judgment of the measure's 
ability to fulfill its intended objectives within the range of 
predicted impacts. The assessment points to the confidence that 
the effects and impacts evaluated elsewhere in the instrument are 
likely to occur. A higher score is assigned to a measure for 
which the estimated impacts/outputs have a high probability of 
occurring. The measurement of this operational criterion is 
based upon the extent of scientific or practical knowledge about 
a particular measure. A "+3 11 rating is associated with a 
substantial body of knowledge about a particular measure and a 
high degree of confidence about its characteristics, impacts, or 
expected outputs or function. A "-3" rating would indicate that 
the measure may be conceptual in nature, may never have been 
implemented within the region, or may have unpredictable outputs 
or impacts upon the man-made or natural environments. The 11 0 11 

rating is assigned where limited information is available and/or 
few examples of the measure's application exist. 

d. Responsiveness is the ability to respond to both high 
and low water conditions. The assessment of this operational 
criterion is based upon technical judgment of the operational 
range or implementation criteria of the measure. In general, a 
measure scores higher in responsiveness if it responds well to 
both high and low water level conditions. A 11 +3" rating is 
assigned to a measure that responds well to both conditions, and 
a "-3 11 rating is assigned if the measure is not responsive to 
either. A 11 0 11 rating is assigned to a measure that may respond 
to either high or low water conditions, but is marginal or has no 
effect on the other extreme. 

Implementability and Political Acceptability - This core 
criterion is responsive to the characteristics of a measure, the 
nature of impacts or outputs and the expected reactions by 
governments, interest classes and the general public. There are 
five operational criteria associated with the core criterion: 
technical feasibility, legal and policy compatibility, cost
sharing acceptability, compatibility of views, and fiscal 
acceptability. Each of these operational criteria is discussed 
below. 

a. Technical Feasibility is the characteristic of a measure 
which is evaluated relative to the existing technical body of 
knowledge in light of sound engineering principles. Implemen
tation or construction of a measure may require application of 
simple techniques or passage of new legislative initiatives. on 
the other hand, there may be alternatives which push the limit of 
existing technical knowledge and/or abilities. 
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The more basic or demonstrable the measure is in light of 
accepted engineering procedures which have proven reliable from 
past field applications, the more general acceptance the measure 
will likely have by interest groups, governments, or the public. 
Also, widespread support for a measure is more likely if it is 
already part of the man-made environment. A 11 +3" rating is given 
if a measure uses technology that is sound, and/or well-known and 
similar measures have been successfully implemented elsewhere. A 
"-3" rating indicates that no technology is available or there is 
no past experience with the particular measure. A 11 011 rating is 
made if practical examples of similar measures have been applied 
in areas outside the Great Lakes Basin 

b. Leg.al and Policy Compatibility is the degree of fit 
between a measure relative to existing laws, rules, and policies. 
Measures which can be integrated within existing institutional 
frameworks are more likely to be accepted to resolve problems and 
needs within the Great Lakes-st. Lawrence River Basin. If many 
rules and regulations exist which create a complex regulatory 
structure within which the measure must be approved or evaluated 
(i.e.; public hearings, environmental studies including lengthy 
environmental impact statements, etc.), the less likely the 
measure will represent a timely measure to responded to short
term needs related to water level problems. The nature of the 
legal and administrative climate was specifically addressed 
within the United states and Canada. This operational criterion 
also provides insight into the nature of changes which may be 
required before a measure could be fully operational and respond 
to the specific problems and needs. A "+3" rating indicates 
substantial compliance with all rules, regulations, or policies 
while a "-3 11 indicates substantial conflicts. The 11 011 rating 
indicates minor changes at low levels of government may be 
necessary to implement a measure. All other rating values have 
no meaning for this operational criterion. 

c. Cost-Sharing Acceptability is the extent of support for 
a measure by sponsors within the Great Lakes-St. Lawrence River 
Basin as affected by their perception of the "worth" of the 
measures and their expectation of the need to participate in a 
cost-sharing procedure. Various participants including levels of 
government may be involved in the recovery of costs for measures. 
The "measurement" of this operational criterion is an assessment 
of the perceived willingness of participants to successfully 
negotiate agreements necessary to cost-share a particular 
measure. A "+3" rating indicates a high probability of 
negotiating successful cost-sharing agreements. A "-3" rating is 
associated with a low probability. A 11 0 11 rating indicates 
moderate probability of negotiating successful cost-sharing 
agreement and/or experience with cost-sharing agreements for 
similar measures. Other intermediate ratings were not used. 

d. compatibility of Views is the extent of consensus in 
support of a measure by various beneficiaries as an indication 
of the practicality of pursuing a measure for implementation. 
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Widespread support for a measure across all interest groups would 
be ideal; however, this condition is not expected since there is 
a diversity of preference and problems to be resolved within the 
basin. Insight into the problems of each interest class, when 
combined with the expected outputs from a measure was evaluated 
using information obtained from the literature, group depth 
interviews, and personal interviews with representatives of the 
interest classes. A count of the number of interest groups who 
may oppose or support a particular measure was used to indicate 
the degree of compatibility of views. A consensus would be 
indicated by a majority of interest classes expected to support a 
measure, the maximum number of interests that support a measure 
would rate this measure above all others. This philosophy is 
reflected in the ratings where "+3 11 indicates all interest 
classes support. A "-3" rating indicates all interest classes 
oppose. A "O" indicates a relatively equal amount of 
support/opposition. The other ratings indicate intermediate 
levels of support or opposition for the measure under 
consideration. 

e. Fiscal Acceptability attempts to address the relative 
costs of an expenditure by a particular level of government. 
Even small expenditures may have a large relative impact in light 
of other public priorities. Relative effects can only be 
evaluated when the level of government expected to participate in 
a measure can be identified and the overall fiscal resources 
available to that level of government can be quantified. This 
also presumes that reliable costs for measures can be developed 
and eventually compared to operating budgets at various levels of 
government. A "+3" rating indicates that the cost of the measure 
is not a burden and does not impact other priorities, while a 
11 -3 11 rating indicates a substantial burden that will impact other 
priorities. A 11 0 11 rating is assigned where a moderate burden 
with some impacts on priorities will occur. The remaining rating 
values of 11 +2 11 , 11+1 11 , 11 -1 11 , and 11 -2 11 are not used. 

Equitability has as its basis the philosophy that a measure 
should be fair and equitable to all. The impacts (both positive 
and negative) of a measure should then be spread out as much as 
possible amongst all interest classes (sectors), regions within 
the Great Lakes-st. Lawrence River Basin, and the two nations 
that "manage" the Great Lakes and st. Lawrence, the United states 
and Canada. The operational criteria that follow deal with the 
impacts of a measure across all the previous core criteria. 
Besides the three operational criteria described below to expand 
upon the concept of equitability, it has also been suggested that 
"intergenerational equity" would be worthy of consideration as 
another operational criterion in this category. 

a. Sectoral Equity addresses the overall concept of equity 
of a measure across the interest classes that are identified as 
having some stake in Great Lakes-st. Lawrence River Basin water 
and related land resource management. It assesses the degree to 
which a measure is viewed as fair and responsive to the perceived 
needs of each sector in terms of the distribution of impacts. It 
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is measured by the magnitude and/or incidence of the benefits and 
costs between sectors. A "+3" rating indicates a perception of 
equal balance of impacts between all sectors from a measure, with 
a 11 -3" rating indicating a substantial imbalance. A 11 011 rating 
is assigned when it is not clear if any sector(s) will benefit 
more than other sectors from a particular measure. The other 
ratings scale the degree of balance or imbalance as appropriate. 

b. Regional Equity is a component of "equitability" which 
addresses the overall concept of equity of a measure on specific 
regions. This specific measurement of fairness will be defined 
as the degree to which a region (states or provinces) within the 
Great Lakes-st. Lawrence River Basin shares the beneficial or 
adverse consequences of outputs from a measure. The judgment 
will be made over all categories of impacts both beneficial and 
adverse. 

The net changes from a measure, including consideration of gains 
and losses, may be evaluated with complex regional models which 
attempt to measure tangible changes to levels of income or 
employment. In the absence of detailed data regarding a measure, 
technical judgment may also be used to address the more 
intangible effects such as environmental gains or losses or 
social changes associated with a measure. 

The ratings for regional equity are similar to sectoral equity 
except the measurement statements apply to regions instead of 
sectors. 

c. Bi-National Equity is a concept used to judge whether a 
measure provides reasonably equal or relatively equal aggregate 
impacts on both Canada and the United states. Bi-national equity 
is rated on a scale of 11 +3" to 11 -3", with highly equitable 
measures (rated "+3 11 ) resulting in the two nations incurring the 
same or relatively similar aggregate gains on the five core 
criteria. A rating of 11 011 would indicate one nation gains while 
the other nation is not impacted by the measure and experiences 
no gains or losses. A rating of "-3 11 would indicate one nation 
receives a disproportionate amount of aggregate gains (or losses) 
compared to the other, while both incur impacts. 

Measure worksheets and summary Sheets 

The output of the preceding sections is an evaluation instrument 
which consists of a package of worksheets and a summary sheet 
designed to "walk" someone through the evaluation of a measure. 
The complete evaluation instrument is shown in Appendix F-3 of 
this Annex. 

It is intended to guide agencies of government (or other 
evaluators) through a systematic assessment of an individual 
measure. These worksheets generally consist of: a measure 
definition; the core criterion; the operational criterion and its 
definition; an "as measured by" statement; a rating system to 
assign values to a measure in the +3 to -3 range (in most cases); 
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a rating for the measure; and a space to indicate the rationale 
or data source to support the rating given. Information from the 
impacts matrix assists in supporting this process. These 
worksheets are intended to backup the rating or score given each 
operational criterion so that any measure can be reviewed by 
anyone having a question about the scoring. These backup 
worksheets can also be added to as more data is developed with 
which to perform a more detailed evaluation of the measure. They 
may also be modified to provide a more "precise" evaluation as 
the amount of data about the measure and its consequences grows. 

Figure F-2-2 is a measure score sheet that has been developed to 
combine all the ratings on the suboperational, operational, and 
core criteria to arrive at a measure's score. The sheet is set 
up to organize the ratings and allows spaces for weighting the 
various levels of criteria. This gives agencies of governments 
or others using the evaluation instrument the ability to assign 
weights to reflec;:t "high priority" criteria which have greater 
implications than the others. The summary sheet assigns a 
measure "score" based upon combination of all the core criteria 
scores, and also provides a bar graph "fingerprint" of the 
measure's positive and negative outputs relative to the six core 
criteria. 
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Figure F-2-2 l'easure Score Sheet 
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SECTION 3 
TEST OF THE EVALUATXOH XHSTRUMEHT 

The purpose of this section is to report on the initial test of 
the "Evaluation Instrument" that was conceptually developed in 
the previous section. The instrument was initially applied to 
six "representative measures" and subsequently to 17 more in an 
effort to determine if the instrument can be applied to the wide 
range of measures under consideration in this study. The test 
also served. to point to changes or adjustments that may be 
necessary to develop a rating system across measure types. It is 
important to note that these initial tests were conducted using 
technical judgments and assessments based upon data available in 
January - March 1989. Part of the exercise will be to determine 
the additional data needs for these and other measures that will 
undergo similar evaluation procedures as the study progresses 
from Phase 1 to Phase 2. 

TEST MEASURES 

The measures selected for the test of the "Evaluation Instrument" 
were taken from the list of "Representative Measures" that was 
developed throughout the course of the Phase 1 investigation. The 
list of "Representative Measures" is an output of a PMT working 
session and additions by the Measures Sub-Group. "Representative" 
measures were selected to illustrate the groupings and ranges within 
measure types. No judgment as to the merit of the particular measure 
is implied by its selection for use in this exercise. 

The selected measures and a brief description of their 
characteristics are found in Annex E, Appendix E-4. A list of 
the measures used to test the Evaluation Instrument is contained 
in Table F-3-1 .• 
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TABLE F-3-1 

REPRESENTATIVE LIST OF MEASURES USED TO TEST 
THE EVALUATION INSTRUMENT 

Type I - PUblic Investment in Control and Diversion Works 

1.2.1 - Full Regulation of Lake Erie (50N) 
1.3.1 - Manipulation of Interbasin Diversions such as 

Long Lac-Ogoki and Chicago 
1.3.10 - A 50,000 cfs Diversion In and Out of the Great 

Lakes System 
1.4.4 - Placement of Sills at Lakes' outlets 

Type 2 - Public Investment to Direct Land and water Use to Adapt 
to Shore Fluctuating Levels 

2.1.5 
2.1.12 
2.2.4 

2.3.1 

- Breakwater Construction 
- Structural Floodproofing 
- Fee Simple Property Rights PUrchase with Possible 

Resale, with Restrictions on Development 
- Navigation and Access Channel and Harbor 

Dredging/Deepening 

Type 3 - Direct PUblic Regulation of Land and Water Use 

3.1.1 
3.1.6 
3.2.1 

3.3.l 

- Mandatory setback zoning 
- Mandatory structure Relocation, with Subsidies 
- Regulate Shore Protection Works and Navigation 

Structure Construction 
- Regulation of Consumptive Uses (Management) 

Type 4 - Public Programs to Indirectly Influence Land and Water 
or the Effects of Fluctuating Levels 

4.1.7 
4.2.9 
4.3.1 
4.3.5 

- Interest Rate Subsidy Loan 
- Tax Abatement to Cover Increased Operating Costs 
- PUblic Information and Education Programs 
- Real Estate Disclosure 

Type 5 - Emergency Response capability 

5.2 - Sandbagging, Diking and Other Assistance 
5.4 - Information centers/Improved Communications/ 

storm Forecasting 
5.6 - Black Rock Lock Discharges 
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Table F-3-1 (cont'd) 

Type 6 - combinations 

6.1 - Full Regulation of all the Great Lakes by 
combining Lake Erie Plan 50N (1.2.1) with 
Placement of a Sill in the st. Clair River 
(1.4.4), which is the outlet to Lakes Michigan
Huron, and Mandatory Setback Zoning (3.1.1) 

6.4 - Full Regulation of Lake Erie (1.2.1) with 
Mandatory Setback Zoning (3.1.1) 

6.5 - Protective Works for Structures (2.1.1-12) and 
Regulate the Use of Property in Hazard Areas 
(3.1.1-6) 

6.6 - Mandatory Setback Zoning (3.1.1) with Public 
Information and Education Programs (4.3.1) 

NOTE: All Type 6 Measures include Type 5 Measures as a 
Fallback Position in times of Emergency 
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APPLICATION OF THE IMPACTS MATRIX 

In order to proceed with an initial test of the evaluation 
instrument, the selected "representative" measures were examined 
through an application of the impacts matrix. The sequence of 
steps in applying the impacts matrix is as follows: first, 
identify the potential types of impacts directly from the 
characteristics and the objective(s) of the measure itself; 
second, identify the interest groups and natural environments 
likely to be affected by the types of impacts being identified; 
third, establish the ways in which the effects on interests and 
the natural environment can be measured in each case, and the 
actual measurement of the impact if and when available; and 
fourth, identify the connection between type of impact and the 
relevant operational criteria. If specific data is unavailable, 
then the best available information and judgment is applied to 
indicate the anticipated nature (direction and magnitude) of the 
impacts. 

Examples of initial results from the application of the impacts 
matrix are displayed in Tables F-3-2 and F-3-3, which illustrate 
their initial use for the evaluation instrument. Information 
from the impacts matrix assists in providing a basis for 
assigning values to the operational criteria in the subsequent 
stage of the evaluation process. Impacts matrices were completed 
for each of the 23 representative test measures and are 
maintained as file material documenting the initial use of the 
evaluation instrument. 

In numerous cases, the impact categories are identified in ways 
to insure that as many of the relevant operational criteria as 
possible have a measurable way of being assessed. The impacts 
matrix is also structured to encourage the simultaneous 
consideration of impacts, interest groups, and the natural 
environments so that concerns of all kinds have the best possible 
chance of being explicitly identified. The impacts matrix can be 
used most effectively if technical specialists in the fields of 
engineering, economics, sociology, environmental sciences, risk 
analysis, and policy sciences have the opportunity to bring their 
knowledge together jointly in consideration of possible measures. 
This will also enhance the identification of ways in which 
possible impacts can be measured, and strategies for achieving 
their measurement. 

The initial application of the impacts matrix for the 
representative measures, while not exhaustive in detail, 
illustrates a means by which likely interest-group and 
environmental concerns of the impacts of measures can be 
identified in a structured format. 
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Measure: Setbacks for Structures in 
3.1.1 Zoning Requirements 

Types of Impacts 

Implementation Costs 
Flood Related Property Damage Impacts ___ _ 
Erosion Related Property Damage Impacts __ _ 
Future Development Effects _______________ _ 
Habitat Effects 

Human Health, Security, & ~ell-Being _____ _ 
Private Property Rights __________________ _ 
Effects Across Social Strata 
Public Access to Natural/Cultural Reso. __ _ 

Governance Arrangements 
Compatibility of Views ___________________ _ 

TABLE F-3-2 
[MPACTS MATRIX #1 - ANNEX DISPLAY 

Natural 

Environment 
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1 ___ 1 __ _ 
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9 
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12 
13 
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Interest Groups 
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- X - ___ 1 ____ 1 ___ _x __ l ___ l ___ ____ 1 
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___ 1 ____ 1 ___ ____ 1 ___ 1 ___ ____ 1 

___ 1 ____ 1 ___ ____ 1 ___ 1 ___ ____ I 
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Relevance to 
Operational 
Criteria 

1 A• SB, SC 
1A 
1A 
1 A• , 8. 38 
2A, 2D 
3A 
38 
3C 
3D 
58 
SD 
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TABLE F-3-2 
IMPACTS MATRIX #1 (cont'd) 

Measure: setbacks for Structures in 
Zoning Requirements 

Impacts Matrix 
Location 

Box lb 

Box lh 

Box lf 

Box 2b, 2f 

Box 3b, 3f 

Box 4a, 4b, 4c, 4d, 
4f, 4i 

Box 5g, Sj, 5k 51 

Method/Unit of Measurement, with 
Actual Measurement, if Available 

$ cost incurred as part of the relocation program (based on 
participation rate, remains to be determined) 

$ cost to complete delineation of erosion setback lines 
$ compliance and enforcement costs 
$ subsidies to support relocation program (costs fairly small 
but still to be determined) 

$ cost incurred as part of the relocation program, for 
lakeshore rental cabins, motels (based on participation 
rate, remains to be determined) 

Average annual property$ damages prevented due to reduced 
flood exposure (magnitude of benefits not yet known) 

Average annual property$ damages prevented due to reduced 
erosion exposure (magnitude of benefits not yet known) 

Increase in cost to pursue development among each interest 
group category in compliance with the measure, if any 
(magnitude of cost impact not yet known) 

Changes in# of acres of various habitat ty~es 
Changes in numbers of plant and animal species (magnitude 
of impacts not yet known, but expected to be favorable) 
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TABLE F-3-2 (cont'd) 

Measure: Setbacks for Structures in 
Zoning Requirements 

Impacts Matrix 
Location 

Box 6b, Gf, 6h 

Box 7a, 7b, 7c, 
7f, 7i 

Box Sb, Bf 

Box 9f, 9h 

Box lOh 

7d, 

Box lla, llb, llc, lld, lle, 
llf, llg, llh, lli 

Method/Unit of Measurement, with 
Actual Measurement. if Available 

Reduction in the frequency and intensity of monetary losses 
associated with flooding and erosion; reduction in emergency 
costs associated with responding to such events, on an 
average annual$ cost avoided basis (magnitude of impacts 
expected to be favorable, but not yet measured) 

Change in legal guarantees and limitations related to private 
property rights (this measure significantly restricts 
private property rights in terms of future development) 

Assessment of the distributional incidence of a measure 
across income levels or property values (magnitude of impacts, 
and their distribution, not yet known) 

Increase in available recreational opportunities, as measured 
by unit day$ values on an average annual basis (impact 
expected to be positive, but not yet measured) 

Assessment of the ease or difficulty of implementing a 
measure at all levels of government, in complying with 
applicable rules, regulations, and policies in both the U.S. 
and Canada. (Measure already implemented in certain 
jurisdictions; assessment of its effectiveness and further 
application remains to be made). 

Assessment of the likely reaction of interest groups to the 
proposed measure. (Significant split in views anticipated 
over the idea of private right restrictions versus non
structural approach responding to high water level problems). 



TABLE F-3-3 
IMPACTS MATRIX #2 - ANNEX DISPLAY 

Measure: Fu 1 1 Regulation of Lake Erie , Pl an 5 D N l 
1. 2. 1 

Natural 
Types of Impacts Environment Interest Groups 
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TABLE F-3-3 
IMPACTS MATRIX #2 (cont'd) 

Measure: Full Regulation of Lake 
Erie (Plan 50Nl 

Impacts Matrix 
Location 

Box lh 

Box 2d, 2h 

Box 3a, 3b, 3c, 
3f, 3h, 3i 

Box 4a, 4b, 4c, 
4f, 4f, 4i 

Box 5a 

Box 5c 

3d, 3e, 

4d, 4e, 

Method/Unit of Measurement, with 
Actual Measurement. if Available 

$ cost to implement the measure (rough estimate is $500 million 
to $1 billion) 

$ increase in income and# of jobs increases resulting from 
project-related construction (positive impact in both 
categories, numbers not yet specified) 

Net measurement of average annual property damages 
prevented due to reduction in flooding incidents in each 
interest group category on Lake Erie upstream versus 
anticipated increased damages on Lake Ontario downstream 
(magnitude of respective impacts not yet known) 

Net measurement, same as above, as related to erosion 
incidence, both upstream and downstream effects (magnitude 
of respective impacts not yet known) 

Net change in commercial navigation transportation costs, 
$/ton cost to ship cargoes, with slightly positive(?) impact 
on Lake Erie upstream due to better protection against low 
levels, versus increased costs downstream due to more 
hazardous and uncertain operating conditions on st. 
Lawrence River (magnitude of impacts not yet known) 

Net change in hydropower generation, with slightly positive 
impact from Niagara River upstream due to more regulated levels 
and flows regime, versus significant negative downstream impact 
due to greater fluctuations in levels and flows (magnitude 
of impacts not yet known), measured by changes in ~kwh 
charges 



Measure: Full Regulation of Lake 
Erie CPlan 50N} 

Impacts Matrix 
Location 

Box 5d 

Box 5e 

r Box 5f 
~ 
~ 

Box 5i 

Box 6f 

TABLE F-3-3 
IMPACTS MATRIX #2 (cont'd) 

Method/Unit of Measurement, with 
Actual Measurement, if Available 

Net change in operational costs, average annual$ impact, in 
areas such as drainage and sewer maintenance, maintenance of 
wood mooring piers, water intake extensions, etc., with 
slightly positive impacts from Lake Erie upstream anticipated 
due to reduced range of fluctuating levels, versus increased 
costs from Lake Ontario downstream (magnitude of impacts not 
yet known) 

Net change in pumping costs, average annual$ impact, 
favorable for Lake Erie upstream and unfavorable for Lake 
Ontario downstream (magnitude of impacts not yet known) 

Net change, average annual$ impact, in cost and revenue 
areas such as adapting docks to fluctuating levels, and 
increases or losses of recreational boating business, with 
positive impacts anticipated for Lake Erie upstream and 
negative impacts for Lake Ontario downstream (magnitude of 
impacts not yet known) 

Net change in commercial fishing income, if harvest 
potential in all parts of the system is affected by water 
level fluctuations (impact not yet known) 

Net change in recreational opportunities, measured by 
user day$ values, due to potential waterfowl and 
recreational fishing effects associated with possible 
habitat changes resulting from adjustments to the existing 
fluctuating water level regime, both upstream and downstream 
areas (magnitude of impact not yet known) 



Measure: Full Regulation of Lake 
Erie (Plan 50Nl 

Impacts Matrix 
Location 

Box 6g, 6j, 6k, 61 

Box 7g, 7h, 7k, 71 

Box Bg, Bj, Bk, 81 

Box 9g, 9h, 9k, 91 

Box 10b, lOd, lOf, 10h 

Box llb, lle, llf 

Box 12f, 12h 

TABLE F-3-3 
IMPACTS MATRIX #2 (cont'd) 

Method/Unit of Measurement, with 
Actual Measurement. if Available 

Net change in acres of various habitat types throughout the 
system (magnitude of impacts not yet known) 

Changes in concentrations of chemicals, chloride, 
phosphorus in water, dissolved oxygen concentration, etc. 
(magnitude of impacts not yet known) 

Changes in the number of plant and animal species after the 
environment has adjusted to the impacts associated with the 
measure (magnitude of impacts not yet known) 

Changes in the level of toxic or chemical contamination; 
changes in air, water, and soil or soil substrate quality; 
and benefit or disbenefit to desirable and undesirable 
organisms (magnitude of impacts not yet known) 

Net change in the frequency and intensity of monetary 
losses associated with fluctuating water levels, with 
slightly positive effects from Lake Erie upstream 
anticipated and negative effects from Lake Ontario downstream 
(magnitude of impacts not yet known) 

Assessment of the distributional incidence of a measure across 
income levels or property values, considering both positive 
upstream and negative downstream effects (magnitude of impacts 
not yet known) 

Net change in available opportunities for general and 
specialized recreational activities within the basin, expected 
to be somewhat favorable from Lake Erie upstream and 
unfavorable from Lake Ontario downstream (magnitude of impacts 
not yet known) 



Measure: Full Regulation of Lake 
Erie {Plan 50Nl 

Impacts Matrix 
Location 

Box 13h 

Box 14a, 14b, 14c, 14d, 
14e, 14f, 14h 

Box 15a, 15b, 15c, 15d, 15e, 
15f, 15g, 15h, 15i 

TABLE F-3-3 
IMPACTS MATRIX #2 (cont'd) 

Method/Unit of Measurement, with 
Actual Measurement, if Available 

Assessment of the ease or difficulty of implementing a measure, 
at all levels of government, in compliance with applicable 
rules, regulations, and policies in both the U.S. and Canada. 
As a major structural measure with widespread effects, this 
is viewed initially as a measure more difficult to implement, 
but a more considered assessment remains to be made. 

Assessment of the likely responsiveness of potential 
sponsoring interests to finance and/or recover the cost of a 
measure. As an expensive measure, this is viewed initially as 
more difficult to implement, both from a fiscal budget/ 
taxpayer perspective and in terms of coordinating potential 
local sponsorship when so many of the interests are affected, 
both favorably and unfavorably. A more considered 
assessment remains to be made. 

Assessment of the likely reaction of interest groups to the 
proposed measure. This measure splits interest groups 
internally because of its opposite effects upstream and 
downstream. There is likely to be considerably strong 
opposition to this measure as a result, especially from 
downstream interests and environmental interests. 



CRITERIA SCORES & AGGREGATE EVALUATION 

This sub-section will present tables containing the operational 
criteria and core criteria scores for each of the 23 measures 
used to test the Evaluation Instrument, and the overall score for 
each measure tested. The backup sheets which actually make up 
the written record of the measure evaluation are not included in 
this presentation, due to their length, but are maintained as 
supporting file material for this annex. A sample evaluation 
using the evaluation instrument is included as Appendix F-4. 

The work sheets which make up the Evaluation Instrument provide a 
systematic means of completing an evaluation of a measure with 
consistent treatment of all measures used for testing. The 
testing process during Phase I entailed three to six people 
devoting up to a week on two separate occasions to complete the 
initial evaluations on the 23 test measures. An attempt was made 
to bring people from as many disciplines as possible (engineers, 
environmental scientists, and economists were participants) to 
the process to reflect the accumulated knowledge and expertise 
that has been developed during the course of Phase I of this 
study. Participants were asked jointly, as time permitted, to 
apply available information, knowledge, and insight in assessing 
the most significant factors identified by each of the 
operational criteria for each measure, and to reach agreement on 
assigning a score (+3 to -3) in each case. The process was 
extensive in the range of considerations feeding into the 
evaluation by means of the operational criteria, and intensive, as 
discussions often developed at a high level of detail in 
explaining the significance of relevant factors in the analysis. 
The process is time consuming and demanding, but succeeds in 
bringing to the surface the important linkages between the 
characteristics of a measure, the potential impacts on interest 
groups and the natural environment, and the judgments involved in 
assigning values for the operational criteria across the 
disciplines engaged in the process. 

The work sheets provide space to indicate in writing the 
rationale leading to decisions concerning the assigned values for 
each of the operational criteria. The factors covered in the 
rationale may be as valuable as the assigned score itself in 
developing an appreciation for the thoroughness of the initial 
evaluation that takes place in working through the instrument. 
Obviously, the more background information, data, and knowledge 
of each of the measures that is available, the more substantial 
the quality of the evaluation becomes. However, the process 
succeeds even without a great amount of detailed information in 
developing a valuable sense of what the impacts of measures could 
be and the sensitivity of issues and concerns stemming from a 
proposed action. Working through the instrument is also of great 
benefit in refining the measures themselves, because the 
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questions that are raised in the evaluation process require that 
features such as cost sharing formulas, level of responsibility 
for implementation, and the technical aspects of the structural 
or non-structural proposal be specified so that a common 
understanding of what is being evaluated is developed. 

Tables F-3-4 through F-3-26 contain the summary score sheets for 
each of the 23 representative measures that were used to conduct 
the initial testing of the evaluation instrument. Scores for 
each of the operational criteria are identified, then aggregated 
to obtain a score for the six core criteria. The six core 
criteria scores are then converted to a weighted measure score, 
in this case by applying an equal weight of 1/6 (.167), to 
arrive at the final measure score. 

There are several ways of looking at the results to determine 
if there are any patterns that emerge from initial use of the 
evaluation instrument. One is to organize the raw scores on 
operational criteria by the six types of measures that were 
tested. Table F-3-27 contains such a display. Another is to 
compare the unweighted core criteria scores across the sample of 
23 representative measures that were tested. Tables F-3-28A and 
F-3-28B provide such summaries, showing the two sets of 
representative measures for which initial evaluations were 
completed. It must be remembered that the selection of 
representative measures for testing and the results of the 
initial evaluations do not constitute considered preferences or 
determinations about the advisability of potential future courses 
of action. During Phase I of this study, the objective was to 
develop and test an evaluation process for potential application 
subsequently by governments or at a subsequent stage of this 
study. 
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Summary Score Sheets 
Table F-3-4 JJC REFtRENCE STUDY 1111 FLIJCTUATJN6 IIATER LEVELS 

IIEASURE I 

TEST OF THE EYALUATIIIII JIISTRIJIIENT SCORE ·1,0 : , ___ , 
IIEASURE: 1,2,1 • Full R1gul1tit111 of Lake Ent i,oNI _______________________ _ 
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Jntt9rity 

OPERAIJIINAL CRITERIA 
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Table F-3-5 
!JC REFERENCE STUDY ON FLUCTIJATIN6 NATER LEYELS 

• TEST OF THE E'ALURTION INSTRUNENT 
IIEASURE : 
SCORE -0.1 : 

·---' IIEASURE:1,3,1 R1nipullhon of Inttrbuin Divtrlion,, _________________________ _ 

SCORE CRITERIA 

EconOtlC 

Sushina~jlity 

Erw1ron1tnhl 
Integrity 

OPERATIONAL CRITERIA 

A99r1g1ttd l11-N1tional 
Met Jlentiih 

Re91onal Econo11c 
Denlopaent 

Env1rD11ttnhl Diversity 
1) Plant l AniH) Species 
bl Nutbtr of Habi hts 
CI Ph1siul F111turn 

EnvironHnhl Purit) 
1) Tone or Cht11ul 

Conta11n1hon 
b) AH, Nater I Soil I 

Soil Substrate 
c) lntroduchor. of 

Exotic Or9lni11s 

Env1ron1enhl Resil1enc1 

Env1ron■enh! Productivity 
1) Total H1ti1ht Area 

:SU8 iSU9 1 

10PERAl IDNAL :OPERAT JONAL :OPERAT JONAl. :DPERATIONAL1CORE :toltt :lft'l6HTED : 
1CRITEUA tCRttERIA :CRITERIA :CfllTERlA :CRITERIA 1Cf!ITERIA :IIEASUAE 
:SCORE :11£16HT :SCORE :NEl6HT :SCORE 1NEl6HT :SCORE 

:!OPTIONAL) :llll'TIONALI :llll'TIONAL: 

·J.0 ' 

-1.0 I 

·1.0 : 

' 0.0 : 

·J.0' 

·1.0: 

O. ll : 

0.33 : 

0.33 : 

O.ll : 

0,33 : 

·2.0 : 

' 0.0 I 

-l.0 I 

-1.0 : 

I 

M: 

' 0.25 : 

0,25 : 

0,25 : 

bl Net Pria.ry Procfochvitv: ·1.0 : o.50' ·1.0: 

Socul Dts1raluht'f' Mu11r, lftilllth, Stturity, I 
llel l tting 1.01 0,2l : 

--~---=-----------------,~· Print! Property Rights 0.0 : 0,25 : 

--------------------------' Etftth Acron Son•! Stnh 0,0 t 0,25 : 

Public Access t~ Natur1I l 
Culturil Resourus 

I 

LO 1 ' 0.25 t 

' 
' 0.5 1 0,U7 1 0.1 

Rist I Unurtunty Flexibilit'f' o.o : 0,25 : 

l1plttenhb1l1ty 
I Poll tiul 
Ac:ceptabil1ty 

huitttiilitI 

Reversibility 
I) Residull Efftct on tht 

tl1n•N11de Ennrori1tnt 
bl Rtudu1I Effect on the 

l1hr1l Envir0111ent 

' 0,0 I ' 0,5 T 

I 

-o., : ' 0.2l : 

"R'",-,,-,-,.""i-,on-,.-,----------------,o-.o,-,--o:-.-::2l,-: 

Prtdichb1l ity 

Ttchn1c1I ftHibility 

Ltg,l , Policy toep1tab1lity : 
I) lhthin the u. s. 
bl lbthin C1n1d1 

Coepthbi Ii ty of Views 

3,0 I 

1.0 : 

O,l : 

O.l : •3,(1 I 

•2,0 I 

0.2l : 

0.2 : 

' 0,2 : 

0.2 : 

' 0.2 : 

' 0,6 : 0,167 : 0,1 I 

=-~-~=~-------------~~--~~I I I I 
Fiitll Acnptibility 0.0 1 0.2: •1,0: 0,1&,·1 •0,2 : 

Sectoral Eouity 0.33 I 

-,---,-,,-,,--------------,,..,...--,-,-,,-'' 
R1gion1l £11uity •3,0 1 0.3, : 

li-l1tion1l E11uity 
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Table F-3-6 

REASIIIE: J.3,10 - A ~,000 cfs Dhtrsioo 

UC REFERENCE STUDY ON FLUCTUATJII& WATER LEVELS 

TEST OF THE EYALUATIOI INSTRUIIENT 

I 

1SUB ,SUB 1 

IIEASU!IE 
SCORE 

·---· 

1DPEIATIONAL:ffRATJONAl:OP£RATJONAL10PERATtONAL:toRE 1CDRE :IEJ&HTED : 
1CR1TERIA :CRITERIA tCRITERIA 1CRJTERJA :CRITERIA 1Cf11TERIA :IIEASURE t 
:SCORE :IIEJGlfl 1SCORE 111El6HT 1StORI 1IIEl6Hl :SCORE 

SCORE CRITERIA IPERATIDNAL CRITERIA 1 (OPTIONAL I I tOPTIONAl I 1 : fOPTJONAl: 

Econoaic 
Sushinibilily 

A99reglted 81-tlationil 
Net tenehts 

R,qional Etonotic 
D.vell)Jltffll 

Environnnbl Diver,ity -3.0 : O,ll 1 Environ1tnhl 
lnt,gnty 1) Phnt I AniHI Specits : _________ , 

Ill bber of Klbihb 
cl Ptlysiul Ftdures 

EnvironHnbl Purity 
1) TDXic or Chnicd 

ContHindion 
Ill Air, Water, Soil I 

Soil Sub5tr1h 
t) lntroduchcn of 

hohc 0r91niS1s 

Environtenhl Resil1tnce 

Enviro ... ental Productivity 
1) Total ttabJbt ArH 

bl Ifft Pri•ary Productivity: 

Social Dffinbility ltti11n Health, Stturity, I 
llell Being 

-3.0 : 0,33 I 

0.33 

o.o : o.33: 

-3.0 : 

-3.0 : 0,33 

-3,0 I 

G.10: 

I 
2.0 I 

-3.0 : 

1.0 : 

O.l 

0,5 I 

0,2l : 

0.2S : 

0.2s , 

0.2l : 

0,25 I 

~-~-~-------------~---,,c--• 
Private Property Rights 3.0 1 0.25 : 

Risk & Uncertainty 

l1plHtnhbi Ii ty 
I Politiul 
Atctptlbility 

Equ1tability 

£fleets Acron Social Strah 

Public Acuss to N,11tural I 
Cultural ReHurces 

Flexibility 

Rtvenibility 
ii Rtsidu,11I Effect on the 

Kln-llildt Environeent 
b) RtudHI Efftd on the 

•illur,11) Envitoril!nt 

Rtsponsi venen 

Prtd1ctibi Ii ty 

Ttchniul Feasibility 

Legal I Policy Coapjhbility 
1) •ithin tht U. S. 
bl llithin Canida 

Cost-Shiring Accephbtlity 

toapatibility of V1ein 

FiKil Acceptibility 

Stttoral Ectuity 

letjtDflill Equity 

11-htionil Equity 
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-3.0 : o.s ' 

-3.0 : 0.5 : 

-3.0 : O.l : 
I 

-l.0 I 0.~ I 

3.0 : 

1.0: 

l.O : 

I 

-3.0 I 

l.O : 

-3.0 I 

-2.0 : 

-l.8 1 

-3.0 : 

-3.0 : 

-2.0 : 

-3.0 : 

-l,0 I 

0.2s , 

I 

0.21 : 

0.2l : 

I 

0.2s , 

0.2S , 

0.21 : 

0,2 I 

I 
0.2 , 

I 

0,2 I 

I 

0.2 I 

I 

0.2 I 

0.ll I 

0.33 : 

G.33: 

.0.5 I 0,167 : 

-2,5 I 0,167 

I 

2,0 l 0.167 1 

I 

o.o : 0.167 : 

I 

'I I 

•2.t I 0,167 l 

-2, 7 : 0.167 I 

.... , 

..... 

0.3 : 

o.o : 

-0.5 : 

..... 



Table F-3-7 JIC MFEMNCE STUDY 1111 FLIICTUATJN6 IIATtR LEVELS 

TEST OF THE EVAI.UATIIIII IIISTRUIIENT 
IIEASURE 1 ---, 
stORE 1 -0.2 t , ___ , 

tlEAStlRE:1.4,4 P11ct1tnt of Sills 1t Llh1' Outlets, _________________________ _ 

SCORE CIIITtRIA 

Econo11c 
Snhin1b1Jity 

Environ1tnhl 
lnt19rity 

OPERATIONAL CIIJTERIA 

A99r191hd li-lltion1I 
Nit hntfits 

Regional Ec11n01ic 
Dtvtlop1tnt 

Environ1tnhl Diversity 
1) Phnt l AniHI Sp,ciH 
bl Nu1ber of Habitats 
c) Phyliul FHt1.1rt1 

EnvironHntal Purity 
1) lode or Chtlica1 

ContHillltion 
bl Air, lftttr, Soil l 

Soil Substrltt 
c) Introduction of 

Erotic Dr91niHs 

I 
1SUI 1SUI ! I I 

1DPERlTJONAl.10PERATIONAl10PERATIONAL10PEtlATJM:CDRE 1CORE 1M£JBHT£D : 
1CftJTERU 1CRJYERIA 1CRITERIA 1CR1TERIA 1CflJTERIA 1CRITERJA :IIEASURE 1 
1stDR£ 11El6HT 1SCDR£ tlfEJ&MT 11CORE 1WEl&HT :SCORE 

1IOPTIIIIIAI.I 1 1tOPTIIINALI 1 1tOPTIONAL: 

3,0 I 0,33 I 

--------' 1,0 I 

•2,0 I 

I 

1.0' 

0,33 : 

o.33: 

I 
0,33 I 

---1-.0-, --0."'3~3': 

0,0 I 0.33 : 

I 
0,0 I 

I 

0,0 I 

0,7 : 

I 
0,7 I 

I 

0,5 I 

0,1 : 

I 

0,25 I 

I 

I 
0,21 : 

I 
0,0 : 0,167 I 

I 

I 

o.o ' 

---------'---------------' £nvironttnhl Rtsilitnct 

Environ1tnhl Productivity 
al Total K,biht Ana 1.0, o.50: 

U Ntt Pri111ry Productivity: ___ 0_.-0-,---0."'1~0: 

o.o ' 0,25 I 

0,21 : 0,1: 0,167: 0,1 

Social Dtsir1bility MuHn Mt11th 1 Sec11r.ity 1 I 
Ntll ltin9 ·1.0' 

I 

o.21: 

------------------------'' Private Property R19hh 3,0 I 0,21 : 

"'E"1"'1,-,-ts-Ac.,...ro-,-,"'5'°oc-,-,'"1 "'s'"t,-,'"ta------------,o"'.o,-, ---,o'"."21,..:' 

Public AccHs to N1tural l 
t11ltur1l Rnourus 

I 
•1,0 : 

I 

I 
0.2, 1 

I I 

0.3 : O,U,7 : 
I 

o.o ' 

Ril• t Llnttrhinty Fltiibility •3,0 , 0,25 I 

J1pltHnhbility 
I PoJitiul 
Acctphbility 

Equihbihty 

ltvrrsibil1ty 
1) Ruid111I Effect on tht 1 

11in-fl1dt fnviroHtnt 
bl Rt1id111I Efftct on Utt 

Natural Environttnl 

lnponliYfflHI 

I 

o.o ' 

I 

·1.0' 

0,5 : 

I 

o.5: -0.5 : 
I 

0,25 : 
I 

0,25 I 

---------------------,...,..--...,..,,.,.-'1 1 I I 
Prtdictibihty 3.0 : 0,25 : --0.4 : 0,167 1 ·0,1 : 

Ttdmital ftHibility 

LttJII l Pahcy Co1pahb1hty I 
al Within tht U. &. 
bl llitbin t1n1d1 

o.o ' 

o.o ' 

0.5 : 

0,5 I 

3,0 : 

I 

0,0 I 

0.2 1 

I 

0,2 I 

--------------------------'' ·l,0 : 0,2 I 

--------------------------'' Cotpatibility of VittlS -2.0 : 0,l 1 

'I I 

FiKal kuptibility o.o ' 0,2 J -0,4 ; 0,167 I -0,1 I 

Stctor11 Equity -2.0 : 0,33 : 

·1.0 ' 0,33 l I 

I I 

li .. 1tion1l Eq11ity ·1.0' 0,33 I •1,3 I 0,167 : •0,2 I 
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Table F-3-8 JJ[ RfFERElfCE STUDY ON FLOCTUATIN6 IATER LEVELS 

TIST OF TH£ EVALUATION INSTRUIIENT 
IIEASURE 1 

SCORE 0,1 I , ___ , 
ltEASURE: 2.1,5 • lr1.1k■ater Construction 

SCORE CRITERIA 

Econo1it 
Sust1in1bility 

Environ11!nhl 
Integrity 

OPERATIONAL C11:ITEIIIA 

A91r191ttd l1..i1tian1l 
Met Btntfih 

Rt9i11r11l Econoaic 
Devrlop,rnt 

Environ1tntd Diversity 

I 

1su1 ,sue 1 1 
1DPERATJOltAl.10PERATJDIIAL1DPERATJDNAl.10P£RATJONAL1COIE 1CORE :11£J6HTED : 
1CRITERIA 1CRITERIA 1~1TERIA 1C1UTERIA 1CRITERIA 1CR1TERIA :IIEASURE 1 

1SCORE 11EJ6HT :SCORE 11£J6HT 1SCORE 1NEl6Hl :SCORE 
1(0PTJONAL) 1(0PTJONAL) 1 1(0PTIOMAL1 

2.0 , 0.33 

I 
0,0 I 

J.O 

o.5 

0.5 ; 0.5 : 0.167 0.1 

1) Phnt I AniHl Sp,ciH 1 _______ _ 
b) llulbtr of H1billh 
c) Physiul Ft1turn 

Envirc,nunhl Purity 
•I Toxic or CH11cal 

Conh1ination 
bl Air, Mater, Soil 

Soil Substrth 
cl lntrDduchon of 

Exotic 0r9anins 

0,0 I 0.33 

0,33 I 

o.o ' 0.33 ; 

0,33 I 

---0-.0---0-.3~3: 

I 

I 

o.o ' 

-0.3 ' 

I 

0,25 I 

0.25 ; 

----------------------------' Environ1tnhl Rrsilience 

Environ■ental Productivity 
1) Total llibihl Area 0.0 l 0.50 ; 

'-------,-~ 
bl llet Pri11ry Productivity: 0,0 : 0.50 : 

0,0 I 0.25 , 

o.o : 0.25 , -0,I 0.Jb7 •0,0 ; 

Soehl Dtsirability tlutan Ht11lh1 Security, & 
llell Being 1.0 I 

I 

0.25 ; 

Ruk & Uncertainty 

l1plt1ent1bili ty 
l Politiul 
Accephbility 

Equitability 

Printt Prop,rty Rights 3.0 : 0,25 ; 

---------------------------~· 
Effects Across Social Strata 

Public Acun to Nitur.l 
tuJttir1l R,sources 

Fleubility 

Rtven1b1lity 
1) Reudu1l Efftet on the , 

llin-tladt EllvirDll■ent 

bl Relidu1l EffKt on the 
l1tural Envir11111nt 

RtsponSl'ltneH 

Preduhbility 

Ttchniul Fenibility 

Ltg,J I P0hcy C01p1hbility l 
a) lhthin th, U, S, 
b) llithin tn1d1 

0.0 l 

I 

·1.0' 

3.0 , 

3,0 I 

o.5 

0.5 ; 

0,5 ; 

0.5 : 

-3,0 I 

1.0, 

I 

-0,5 ' 

o.o ' 
3.0 ; 

3.0 , 

3.0 ; 

0,25: I 

0,25 I 

0.25 ; 

0.25 

0.25 

0.2 , 

I 
0.2 , 

-,--,-,,,--,--,--,-.,..,.,-,-------------,-,----,-,-' 
tost·Sh1rint Atuphbihty 0.0 : 0.2 1 

----------------------------' CNp1tibility of ViPH -J.0 : 0,2 : 

-------------------------~· Fisul Atceptibihty -2,0 : 0.2 i 

Stctor,l Equity -2,0 l 0.33 

RetJion1l Equity 0.33 

li·llltional Equity -1.(l I 0.33 ; 
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0,5 , 0.167 

0.1 0.167 , 

I 

0,6 J 0.1b7 l 

-1.3 : 0.1b7 : 

0.1 

o.o ' 

0.1 

I 

-0,2 I 



Table P-3-9 JJC REF!RENCE STUDY ON FLUCTUAIJ116 WATER LEVELS 

TEST Of IN[ EYALUAIIDN INSIRUIIENT 
REASUIIE 
SCORE 0.1 : , ___ , 

ttlASURE: 2,1.12 • Striicturd Floodproohn9 

SCORE CRITERIA 

Etono11c 
Su.shin1bility 

Enviran1tnlal 
Jnttgrity 

I 

1SUI 1SU8 1 
10PERATJDNAL1DPERAIIONAL10PERAll-•DPERAIIIIIIAL:CORE :CORE 111ET6HTED : 
1CRITERJA 1CRITERJA 1CRITERJA 1Cft1TERIA :CRITERIA 1CRITERIA tNEASURE 
1SCORE 11tEl6HT :SCORE 1WEJ6HT 1SCORE :IIEJ&HT :SCOllE 

OPERA II llNAL CR !TERI A :IOPTIDNALI 1 :(IIPTIDNALJ 1 1JDPTIDNAL: 

A99n9ittd li ... ational 
Ntt hnthh 

llt9ioni1l EcDnOllC 
Dtvtlopn_nt 

Environ11n t,l Di vrrsi tr o.o ' O.ll : 
t) Phnt I AniHI SpetiH 1 ________ , 
b) Nuhtr of Hahihh 
t) Pbysiul Futurts 

Env 1ron.tnlll Purity 
1) lDxic or Cht1iul 

tonh1in1Uon 
b) Air, INbr, Soil l 

Soil Subltratt 
c) Introduction of 

ElDht Or9aniHS 

Environatntal Rtsilitnct 

Enviro11H11tal Productivity 
1) Tohl Hibiht Area 1 

o.o t 

o.o ' 

0,0 I 

o.o ' 
0,0 I 

l 
0,0 , 

0,33 l 

I 
O.ll I 

I 

O.ll , 
I 

0,33 I 

I 

o.10' , _______ , 
b) Ntt Pri11ry Pr!Mtuchvity: 0,0 I 0.10 , 

I 

1,0 I 

I 
J.O : 

0,0 I 

0,0 I 

0,0 I 

0,0 I 

I 

o.1, 

0.5 , 

0,2! 

0.25 , 
I 

0.25 , 

0.21 : 

I 

I I 
1,0 : 0,167 I 

0,0 I 0,167 : 

I 
0,2 I 

o.o : 

Sociil Dtunbllity Hulin Mtdth, Stcurity, • 
litll ltin9 

I 
1,0 , 0.25 , 

---------------------' Private Proptrty Rights 0.0 : 0.25 t 

Efftcb l\cron Soehl Stnh 

Pubhc AcctH to Natural & 
Culbnl Rnourus 

•3,0 I 

l 

o.o 1 

0.25 , 
I 

I I I 

0.21 , -0.l , o.m , -0.1 1 

RiJk I lklctrtaint}' Flttibility o.o ' 0,21 , 

l1plnenhbility 
I Political 
Acnptability 

Equibbility 

levtrsib1lity 
I) RHidual Effect on tht 

11,n-fladt Environtent 
b) fltHdual Efftct on tht 1 

htural £ndronaent 

I 

o.o ' 

I 

o.o ' 

I 

0.1 , 

I 

0,5 I 
I 

o.o ' 0,25 I 

-------------------------~· 0,25 I Rt1ponsivtnt15 o.o : 
------------------------' Prdichbility 

1Khninl FIHibility 

L191l I Policy Cnpatabih tr : 
al Witbin tht U, S, 
bl Witbin Canada 

C0Jt.Shlrin9 Acceptability 

o.o : O.l , 

--------' o.o : 0,5 I 

2,0 I 

2.0 1 

o.o ' 
·l.O , 

0,25 I 

0,2 : 

I 

0,2 I 
I 

0.2, 

~--,-,----,-,,,-------------,...,.----:-::-' 
CotpatibHit't' of Yittt1 J.0 t 0.2 : 

I 

0,5 I 0,U7 1 
I 

0,1 I 

I I I : 
-f-il_C_li_Ac_C_tP_t_ib_i_h_'t_y ________________ ).-0-,---0.-2-1 •0,6 I 0,1U l •0,1 I 

Stctoral Equity -J.O ' O.ll , 

Rt9ional Equity 0,0 : O.ll : 

li·N1tio11al EQuity 1,0 I 0,0 I 0,167 : 0,0 I 
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Table F-3-10 IJC R!fERENCE STUDY ON FLIICTUATll6 IATER LEVELS 

TEST OF THE EVALUATION IIISTRUIIENT 
MEASURE I ---, 

smtE 1 1.3 : , ___ : 
REASURE: 2.2.4 • Ftt Si1p1t Prop. flights Purchast .. __________________________ , 

saJRE CRITERIA 

Ec:onNit 
Sv1t1i11bility 

EAviranHntil 
Jntegrity 

OPERATIONAL CRITERIA 

A99rt91ttd 8i·N1tionil 
Net lenefih 

R19ional Econo1ic 
Dtvelop1tflt 

ERvironltflbl Diversity 
I) Pbnt I Anilil S,ttiH 
rtl lhl1btr of Habit.ts 
c) Phy1iul F11turt1 

£nviron11nhl Purity 
1) Tosic or Citliul 

COlltDiftitiDn 
bl Air I hter, Soil I 

Soi I Substrate 
t) lntnduction of 

botic Or9111ius 

EnvironHnhl Resilienct 

Envit11111tnbl Productivity 
1) Total Hibit1t Artl 

I 

1SUI ;SUI ; I I 

10PERATIONAl:OP£RATIM10P£RATJM1DnRATJOIAL1CORE 1C1JRE 1IIEJSHTED : 
,CRITERIA 1CRITEJIIA 1CRITERIA 1CIIJTERIA 1CRJTERIA 1CIIJIERIA 1NEASURE 
1SCORE 111EJ6HT 1SCDRE 111EJ&tl1 15CORE :IIEJ&IIT :SCME 

1(0PTIONALJ 1 1(0PTIIINALJ :(OPTIONAL: 

3.0 : o.33: 

--------· 2,0 I 

o.o : 

l.O I 

2.0 : 

0.33 : 

0.33 : 

I 

0.33 I 

0,33 I 

-------· 0,0 I 0,33 I 

0,0 I 
I 

0,50 ; 

I 

1,0 I 

I 
1,0 I 

1,7 I 

I 
1,3 I 

3.0 : 

I 
0,, I 

I 
0,$ I 

I 

I 
0,2$ I 

I 

I 

0.21 I 

0.25 I 

I 
1,0 I 0,167 I 0.2 : 

·---,-,---.,...,.,.., 
rt) Net Priury Productivity; 2.0 : O.~ : 1.0 ; 0,2$ I J.8 : 0,167 : 0.3 : 

Soehl Dnir,bility MuHn Ht1lth1 Stcurity, I 
lltll leinf 

I 
1.0 : 0.25 I 

J1plNH1tlbility 
I Political 
Acctpbbi Ii ty 

Equihbility 

PriYltt Prop,rty Ri9t1ts 

Efftch AcroH Socill Strah 

Pubhc Access to II.turd I 
tuJtur1l Rt1Durce1 

a1Ytr1ihlity 
1) Rt1idu1I EffKt oa the : 

llln·llait Endronltftt 
•I RHidHI EffKt on tht I 

Natural Environttnt 

I 
2.0: 

I 

o.o : 

I 

0.5 : 

I 
0.5 : 

3.0 : 

I 
2.0: 

3.0 : 

I 

1.0 r 

0.2s , 
I 

0,25 I 

I 
0.25 : 

0.21: 

I 
0.25 : 

-,-----------------------~· Rt1pon1iYtntH 0,0 I 0.25 I 
~,'",tc1-,-,1-,-b,-J-it_y ________________ 2-.o-·-,--o-.-21-: 

Ttc:hniul Ft11ibility 

lt91l I Policy Colpatlbility : 
I) lithin the U. 5, 
bl llithin C1n1d1 

0,0 I 

o.o : 

0.5 , 

l.O : 

I 

0.0 I 

0.2 1 

I 

I 
0.2 ·1 

-=-~::--.,--,----,,..,....,.,.,------------,-,,-----,-:-• 
tost-tbirin9 Ac:ctpt1bility ·l.O : 0.2 1 

-------------------------~· Colpatibility of Vi••· 1.0 : 0.2 1 

I I 
2.0 I 0,167 I 

I I 

1.5 I 0.167 : 

-------------------------~• I 

0.3 : 

0.3 1 

Ji1ul AcctptibiUty •l,O : 0.2 : -G.1' : 0.107 1 •0,1 

Stctonl f«luity 2.0 : 

ltqion1l Equity 1.0 1 

li-Kitional Equity 3.0 : 
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0.33 I 
I 

0.33, 
I 

0.33 : 
I 

2.0 1 0.167 : 0.3 : 



Table F-3-11 UC REFERENCE STUDY ON FLUCTUATII& IATER LEVELS 

TEST OF THE EVALUATIOI INSTIIUIIENT 
IIEASURE 1 
ICORE ·0,4 : , ___ : 

l£ASURt1 2.3,1 Drtdging af N•v. Chann1l1 l M1rbors _________________________ _ 

SCORE CRITERIA 

Econo11c 
Sushiubility 

EnviranHntal 
lnttgrity 

OPERATIONAL CRITERIA 

Ag9r19at,d li·Nat10,,.1 
ht ltnthh 

b91on1I Econaaic 
Dtvrlopatnl 

Environ■tnh I Di vtrr.i ty 
I l Phnt l Ani1il Sptt1H 
bl Nu1btr of Hab1hh 
t) Physittl F11tur11 

Environ1tntal Purity 
a) Toxic or Ctltlical 

ContiliHtion 
b) Air, lattr, Soil l 

Soil Substrate 
c) Introduction ot 

Elotic Or9,an1H1 

Environaental IIHilunce 

Environ■enhl Productivity 
a) Total Hab1ht Anil 

I 
1SUB 1SUI I I 1 

10PERATJONAL10PERATJOIIM.10PERATIONAl.tOPERATJONAL:CDRE 1CORE 11£16HTED : 
1CRITERJA 1CRITERIA tCfUTERIA 1CRIJEflJA 1CIIT£RIA :CRITERIA ;IIEASURE 
1SCORE 111£J6HT 1SCORE 111EJ6HT 1SCORE 1IEJ6HT 1SCORE 

:IOPTIONALI : 1IOl'TIWLI :llll'TIONAL, 

0.0 : 

1.01 

-3.0 : 0,33 I 

-3.0 : 0.33 : 

0,33 I •2,3 : 

o.o : 0.33 : 

-3.0 : 0.33 : 

o,o : 0.33 : 
·J.0: 

-2.0 : 

-3.0 : 0.50 : 

0.5 : 

0.25 : 

0,25 : 

0,25 : 

I 
0.1 : 0,167 : 0,1 

b) let Prt■ary Productivity: •3,0 : o.50: 0,25 : -2,l I 0.167 : -(1.3 : 

Sona) Dnin1bility Muaan Hulth1 Stcurily, & 
Itel I Bein9 -2.0 : 

l 

0.25 : 

-=,'",'"i,-,'"te-,=-,-,,-,-,'"t,-R",-1h"t-,-------------3-,o-,--o-.'"25~: 

-=--,----,-~-,--,------------~~· 
Effrcts Across Sotiil Strah -1.0 : 0.25 : 

-,--,--,---,--,-------------------'' 
Public ActeH to l•turd I I 

Culturll ResourcH 1.0 : 0,25 : 0,3 : 0.167 I o.o : 

Rist I Unctrhinty Flnibihty 0,25 : 

J1plntnhbility 
& Political 
Acctptab1litv 

Equitabihty 

Rtvtrsi b1 I 1 ty 
I) Residual Effrct on the I 

lan-tlldt Environ■ent 
b) Residuill Efftct on ttlt 

N1tural Environunt 

Pn4ictib1lity 

Ttchniul FeasibH1ty 

Lt9al & Policy CD1p1tab1lity : 
a1 lhth1n tht U, !i. 
b) Wittlin t1n1d1 

Cott-Shuin9 kcrpt1bility 

CDlpltib1hty of Vit•s 

F ncil Ac:ctptibi 1i ty 

Seeton) Equity 

Rt9ior,1I Equity 

IHl1tion11l Equity 

o.o : 

-3,0 I 

o.o : 

0.0 I 
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I 

0.5 : 

l 

0.5 : 

0,5 I 

0.5 : 

o.o : 

2.0 t 

3,0 I 

I 

0.0 I 

o.o : 

o.o : 

•2,0 : 

o.o : 

o.o : 

l 

0.21 : 

0.25 1 -0.1 0,167 : -0,(1 I 

0,2 I 

0.2 I 

l 

0,2 I 

0.2 I 

0.2 I 

0.33 : 
I 

0.3l : 

' I o.o : (l.167 : o.o : 

0.33 : -0.7 : 0,1o7 I --0.1 



Table F-3-12 

IIEASURE: 3.1.1 - ltindatory Sttback Zoning 

IJt REFERENCE STUDY ON FLUC1UATIN6 WATER LEVELS 

TEST OF THE EVALUATIOH IIISTRUIIENT 

I 

1SUB ;SUB 1 1 

IEASURE 1 

SCORE t 0.8 : , ___ , 
10PERATIONAL :OPERATIONAL10PERATJONAL1DPERATJDNAL:CORE 1CORE 1IIEJ&HTED 1 

1CRITERIA :CRJTERI~ 1CRJTERIA :CRITERIA tCRITERJA 1CRITERIA 1"EASURE 
:SCORE 1V£J6KT :SCORE 1M£J&MT :SCORE :IIEl&HT :SCORE 

SCORE CRITERIA DPERATJONAl CRITERIA :(OPTIONAL) 1(0PTIONAL) 1 1(DPTIONAL; 

Eco11011c 
Sustunability 

Environ1tnhl 
Integrity 

Al)gregahd h-N1t10nal 
Net Btnthb 

Regional Econo1ic 
Dtveloptent 

Environ■tnhl Diveruty 0.33 : 
1) Plant I Aniul SpeciH 1 _______ _ 

bl lutbtr of M1bihh 0,0 : O,l3 
cl Ptiysiul hdurt1 

Environunhl Purity 
al To1ic or ChHiul 

Conh11nat1on 
bl Air, llater, S011 

Soil Substrate 
c) Introduction of 

Etohc Or91n1Hs 

Environatntal Rn11ienct 

Environaer,hl Productivity 
1) Total H1bi ht Areil 

bl Net PriHry Produchvily: 

-2.0 : 0,33 

o.o 0.33 , 

------~~· 0.0 l 0,33 : 

o.o : 0.33 I 

o.o o.!O: 

o.o : o. 50 : 

I 

1,0 : 

1,0 

o.o : 

o.o 

o.o ' 

0,5 I 

0.25 

0.25 : 

0,25 I 

0.25 

Social Desirability Mu■iln Htaltll, Security, l 
lltll Btinq 2.0 0,25 l 

Risk I Uncerlunty 

l1plt1tnhbility 
l Politiul 
Atttphhlity 

Eq111 tabil i ty 

-3.0 0.25 I 

-----------------------------' 
Effects Across Socill Stnh 

Public Acctss to l1tur1I 
C111tur1.l Ruources 

fltxibihty 

Renr1ibility 
ii) RHid111l Effect OIi the 

R.in-flildt Environunt 
bi Rrsiduill Effect on the 

N1tunl [nvironHnl 

3.0 

I 

2,0 I 

o. 5 

3,0 I 

0,0 

3,0 : 

J 

2. 5 I 

0.25 : 

0.25 

0.25 I 

-.-,-,,-,-,-.,-,-,.-,-,-,-----------------1-.-,-,---o-.~2-1; 

Prtchchbility 

J.chn1ul Feniblhty 

legal I Polley Cotpihhi)ity 1 

1) llith1n tht U. S, 
b) ll1thin C1n1da 

0,0 : 0.5 

---:-,----=-~· 
0,0 : 0,5 l 

2.0 : 

3.0 I 0.2 I 

0,0 I 0,2 : 

0.2 : 

~--~------------------------' tn.p1tib11ity of VitH •2,0 : 0,2 I 

fiscal kceptibihty l.O : 0.2 

•2,0 l 0.33 

lfRional Equity 2,0 l 0.33 : 

l,O , 0.33 : 
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1,0 o.m 

-0.3: 0.167 

0.5 : 0.167 : 

2.1 0.1b7 

' J J 
0.2 0.167 : 

1.0: O.tn 

0.2 

~o.o : 

0.1 

J 

0,4 l 

0,0 I 

0.2 



Table F-3-13 lit REFER£NC£ STUDY ON FLIJCIUATIN& IIAIER LEVELS 

TEST OF IIIE !VALUATIIIII INSllltlllENI 
IIEASURE 1 
SCORE 0,0 I , ___ , 

MASURE: l.1,6 • Sublidized Structure RtJoc:1tion ------------------------· 

SCORE CIUIERIA 

£conNit 
Sush:inability 

Environ•enhl 
lntqrity 

DP!RAIJDNAL CRITERIA 

AQ9r19attd Bi·lh1tionill 
Ntt hntfib 

R1g1on1l EconNic 
hvtlopetnt 

Environaenhl Divinity 
I) Phnt I Ani■al Spec its 
b) llaabtr of Habihh 
c) Pbysiul F11turn 

bviron1tnhl Purity 
1) To1ic or Cht1inl 

Conh11n1tion 
b) Air I llater, Soil I 

Soil Substnb 
c) JntrNuchon of 

botic Or9anius 

Environaenhl Rtsihtnn 

Environnnt1l Productivity 
1 I Toh) H,bi h.t ArH 

I 
1SUB 1SUfl 1 1 r 
18PERATJONAL:DPERHIONAl.1DP£RATJONAL.10PERATIDML.1CDAE 1CORE 1WEJ6HTED : 
1CRITERIA 1CfUJERJA 1CRJTEIUA 1CRJTERIA 1CRITE111A 1CR1TERIA 111EASURE 
:SCOR£ 1Hl&Hl 1SCORE 111El&HT 1SCOflE tltEl&MT :SCORE 

1IOPIIIIIIAL) 1 1IIJPTIONALJ 1 1IOPTIDNAL: 

l,O I 0.33 1 

1,0 I 0,33' 
, ________ , 

•1,0 I 

I 

o.o : 

O.ll I 

o.331 

--------· 1,0 I O.ll I 
, ________ , 

0,0 I 

I 

1.0 1 

O,ll : 

I 

0.!10 J 

·--------·· 

o.o 1 

I 
0,0 I 

I 

1.0 : 

O,l : 

1,0 I 

I 
o.!: 

0.~ I 

I 

0,21 : 

o.211 
I 

o.21: 

I 

I I 
0,0 I 0,161 : 

I 

I 
0,0 I 

b) let Priury Productivity: 1.0 , O.SO 1 1.0 1 0,21 : 0,8 I 0.167 ; 0,1 : 

Social Dniriilltility NllHn Ktiillth, Stcurity, I 
lttll Being 

I 

2,0 I 
I 

o.21: 

.,,.,-,,-,"'t,....,.,,-,-,.-,"'t,....,.1'"19-,-ts-------------,_l,.,"'0-,---0."'2.,..s: 

~---,-----,~-----------------· Eftteb Across Sociiill Stnt, ·2.0 : 0.25 1 

--------------------------· 
Public Access to N1tur1l l J t 1 

Cultunl Rtsources 1.0 1 0.25 : -o., J 0,167 : --0.1 t 

Ri•k l Uncertnnty Flnibility 3,0 l 0,25 I 

Japlnent1bility 
I: Politiul 
Atceptabihty 

E1111illbihty 

Rtvtr•ibi)ity 
I) Rnidu•I Eftttt on the 

llan.aflldt EnvirDNtnt 
bl Rnidud Effect on tht 

ll•t11r•I bvinnnnt 

Rnpon•ivltnfH 

·2,0 : 

0,0 I 

I 
0,5 I 

l 

0,5 I 

o.o J 

l 
0,21 I 

I 

0.21 : ________________________ ,, 
o.21: Prtdittibility 

T1d111it1l FtHibility 

Lll)I) • Policy Colp•llbihty I 
a) llithin tht U. S, 
b) llithin Can1d1 

Ce1t-Sh1rin9 kctpbbility 

-3.0 J 0,1 : 

-------.,.-'' 
0,0 I 0,, I 

0,0 I 

1,0 I 

I 

-1,5 I 

•3,0 I 

0,2 I 

I 

0,2 I 

I 

0,2 1 

I 
0,5 : 0,161 I 

-,--,,,.,....,.,.,-,-,,--------------=--:c---,:-:,-1, I 
Cotpltibility of Vien -2.0 : 0.2 1 1 

0,1 I 

~-:-,--,-,-,-:,.,..--------------:-:----:.,,-•I I I I 
Fi•ul AcceptibiUty o.o 1 0,2 1 -1.1 : 0.167 1 -0.2 : 

Stctoril Eq11i ty •2,0 I 

l,0 I 

0,0 I 
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0.3l I 

(1,33 I 

I 

O,ll : 
I 

0,0 I 0,167 : 
I 

o.o : 



Table F-3-14 JIC REFERENCE STUDY Ill FLIICTIJAIIN6 IIAIER LEVElS 

TEST OF !NE EYALl#IIIDN JNSIRIIIENT 
IIEASURE 1 

SCORE 
I 

1,0 I , ___ : 
IIEASURE: 3.2.l • Rttuhtt Short Prot.t N1v, Const,, _________________________ _ 

I 
1SUI :Slit I r 
1DPERATJONAl10P£JIATJOIAL1DPERATJM10P£RATIOlfAL:COM 1CGR£ :IEl&MTED : 
1CIITERIA 1CRITERU 1CRIT£RIA rCRITlRJA tCflllERIA 1CRITERIA 1'IEASURE 

SCORE CRITERIA 

Econo11c 
SushiHb1lil'1 

Environnnlil 
lnttgrity 

OPERATIONAL CRITERIA 

Aggregated h·Nit1an1l 
lltt Btntfits 

Regional Eunoeic 
Dev1lopn11t 

Envir~tnhl Diversity 
1) Phnt & Aniul Sptcin 
bl Nabtr of ltlbihh 
cl Ptlysiul Ft1tur11 

EnvironHnhl ·Purity 
11 TDoc or CN11ul 

ContHin,tion 
bl A1r, ltattr, Soll I 

Soil Substr1h 
c I JntrDduchon of 

hotic 0r91nis11 

Ennron1tnhl Rnilitnct 

Environunbl Productivity 
1) lot1l Hibitlt Artl 

tSCORE 11EJ6HT 1stORE tllEl&Ml rstoRE dlt&KT 1stOflE 
1(0PTlONAl) t(OPTJONALI 1 1IOPTIONAL1 

l,(I I 0.33: _______ , 
2.0 : 

-3.0 : 

I 

0.0 I 

0.ll 1 

I 
0.33 : 

I 

0.33 : 

-------' o.o : 

0,0 I 

I 

2.0 : 

0,33 I 

0.33 : 

I 

0,50 I , _______ ; 

I 
J,0 I 

I 
o.o 1 

I 
0.7 : 

I 

0,0 I 

I 

0,5 I 

I 

0,5 1 

I 

0,25 I 

I 

D.25 I 
I 

0,25 : 

I I 
0,5 I 0,167 I 0,1 I 

bl Ntt Priury Productivity: 1.0: 1,5 1 D.25 , -0.2 , o.m , -o.o , 

Social Dnir1bility Hu11r. tltalth, Security, I 
lfell h1n9 

I 
1.0: 0,25 I 

I 

o.o : 0.25 , 

Efftch Across Socill Stnt. 3,0 I • 0,25 : 

--------------------------' Pubhc Acuss to N1tur1I I 1 

Cultural fltsourcH 0,0 : 0,25 : 

Risk I Unttrtainty Fltliblhty 0.25 : 

IQINtntability 
I Pohtical 
kctpllbihty 

E11111bbilitr 

ltver,ibihtr 
I) flHihll Efftct OIi tht 

llin-tlidt hvir011Hnt 
bl Rtsiduil Efftcl on lht 

Natunl Envirllftttnt 

I 
•2,0 I 

0.1 : -2.0 : 

I 

I 
0.25 : 

""""----------------------' Rt1ponsivtt1tss 2,0 ; 0.25 : 

Prtdictibility 

lKhniul Ftnibility 

Lt9il I Polity CD1p1t1bihty 1 
1) •ithifl tht LI, S. 
II) llitlun C.11161 

Cnt-sharint knptability 

Coapllibihty o1 Yit•s 

fiKII Acttptibility 

StctDrll Equity 

lqion1J Equitr 

ti~tiOllll Equity 

3.0 : 

0,0 I 
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0,5 I 

3.0 : 

3.0 : 

I 

J,5 I 

3,0 I 

3,0 I 

-1_.o : 

2,0 I 

3.0 : 

0,21 I 

0.2 1 

I 
0,2 I 

I 

0.2 1 

I 
0,2 I 

I 

0,2 1 

0,33 I 
I 

0,33 : 
I 

0,ll I 

I I 

1,0 I 0,167 I 

I 
J,5 I 0,167 t 

I .. 
I 

J,7 : 0,167 I 

I I 

J,3 : 0,167 I 

0,2 I 

I 

0,3 I 

I 

0,3 I 

I 

0.2 : 



I 
Table F-3-15 lit REFERENCE STUDY ON FLUCIUAIIN6 "TEA LEVELS 

IIEASURE I 
TEST OF IIIE EVALUATION JNS!RURENI SCORE 1,0 I , ___ , 

NEASURE: l,l,1 flt;, of CD11su1phvt Usts -ll1n11t1tnt 
I 

,SUI 1SUI I I I 
: OPERA! JIJNAj, 10PERA I IIIIIAL: OPERA! I DNA!.: OPERA! IDNAL : CDNE :CDNE :ME16HIED : 
1Clil!ERIA 1CRJTEA.IA ,c,mm 1Clil!ERIA 1Clil!ERJA :Clil!ERII :IIEASURE 
1SCDNE 111!J6HI 1SCDRE 111EI6HT 1SCDNE 1IIEI6H1 1SCDNE 

SCDNE Clil!ERJA DPERIIIJIIIAl. Clil!ERIA :(OPTIOllAL) 1 l(OPIIDNAL) 1 :(DPIIDHIL: 

Enno1ic Aggre91ttd 8i·N1hon1l I I 

Su1hin1bility Ntt hnefib 1,0 I 0.1 : 

Aeg10nil Econo11c I I I 

Dtvtlop1ent 0,(1 I 0,5 I 0,5 I 0,167 : 0,1 : 

Env1ron1enhl Environaental Diversity 2,0 : 0.33 : 
lnttgr i ty 11 Plant I AniHI Specns I 

bl Nu1btr of Habihts o.o : O,ll : 
cl Physical F111hrts I I I 

0,0 : 0,33 I 0, 7 I 0.21 : 

EnvironHntal Purity ' 1) T01ic or Cht11t1J 2,0 I O,ll : 
Conta1in1hon ' bl AH, Mater, Soll I 2,0 : 0,33 I 

Soil Substrate I I 

cl Introduction of o.o : (1,33 I I 

Exotic OrgannH 1.l : o.21: 

Envmin1tntal Rtsihtnct l,O : 0.21 : 

Environ1ental Produchvit¥ I 

11 Tohl Klb1tat ArH 0,0 I 0,10: 

bl Net Pri111ry Productivity: o.o : MO: 0,0 I 0.21 : J.3 I 0.167 0.2 : 

Social Dtsiratulity MuHll Htalth, Security! l I 

llell tung l.(I I 0,2) I 

I 

Pnv,te Property hgbh l,O : 0,21 : 
I 

Efftch Acron Soci,l Str,h l.O : 0,21 : 

Public Accen to N,turd l I I I 

Culturil RHDl.lrtn o.o : 0,21 : 2,3 I 0,1'7 1 0,1 : 

Ri1k l Uncert,inty fletibility 0,0 I 0.21 : 

Rever11bil1ty I I 

1) litsid1.11I Effect on tht 2,0 I 0.1 : 
llln.oflldt £nvirDnaent 

b) Rnid,al Effect on tht I I I ' l1tunl Environttnt o.o : G.I: 1.0 : 0.21 : 
I 

RHpDlllivtntH 2.0 : 0.21 : 
I I I 

Prtdictibility 0,0 I 0.21 : 0.8 : 0,167 : 0.1 : 

J1plnenhbility Ttchnic1I h111bility 2,0 : 0,2 I 

l Polititll 
llccept,bility Lt91I l P01icy tolp1hbility I 0,0 I 0.1 : 

1) lhthin tht U, S, I 

bl Within t1n1d1 0,0 I 0,5 I (1,(1 I 0,2 I 

I 

Cost-Sharing Acctphhlity 0,0 I 0,2 I 

Cotpahbility Df YiPI o.o : 0.2 : 

' ' 
I I 

Fi1c1l Acctphbility o.o : 0,2 I 0.4 : 0,167 I 0,1 I 

£QuiUbihty Stctonl £11uity •!.0 I 0,33 : 
I 

Rt910n1l £11uity 1,0 : 0.33 : 

' 
h◄1ti0ri1I E11u1ty i.o : 0,3) : 0,7 I o. 167 : 0,1 
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Table F-3-16 JJt REFERENCE STUDY ON FLUCTI.IATINS IIATER LEVELS 

TEST OF THE EYI\LUATION INSTRIHIENT 
IIEASURE 
SCORE 0.2 , , ___ , 

NEASURE: 4,1.7 - IJtltrHl lhtt Subsidy Loan 
I 

1SU& 1SUt 1 
:OPERATJDNAl :OPE HT IOIIAL :OPERATJOIIAL:OPERATJDtlAL:CDRE 1CORE 11EJ6HTE~ : 
1CRTTERIA 1CRtTERIA :CRllERIA 1CRITERJA 1CIIITERIA 1CRITEJ11A :"EASURE 
1SCDRE 1MEl6HT :SCORE :WEl6HT 1SCOflE 111E16Hl 1SCORE 

stORE CRITERIA 

Econo11c 
Sustunability 

Environ11ntal 
Jnte9nty 

OPERATIONAL CRITERIA 

A19re1ated Bi ·Nahoni1 l 
Net 8tnehts 

Regional Econ011c 
OtvtlO~Hnt 

Enuron11nl.t Diversity 
a) Plant I AniNI SpttiH 
bl Nu1ber of Hab1hh 
c) PhyliUI ft1h1rH 

Environ1tntal Purity 
1) Toxic or Ch11iul 

Conh1il'llhon 
bl Air, ll1ter 1 Soil I 

Sotl Substrate 
cl Jntroductior1 of 

Exotic Drganisn 

Environtenhl Resilitntt 

Ennron1tntal Producti~1ty 
a) Total H1b1ht Aru 

b) Net ~r11ary ProduchVJty: 

Soci1l Dtsn1b1hty Huun lft1ltl'I, Stcur1h, I 
lltll 8tin9 

Efftch Acron Social Str1h 

Pubhc Acun to Ni.tur,il 
C11ltural Resources 

Ri,~ l Unurtuntt Fluibihty 

Rtvtrub1lity 
a) Res1duil Effect on tht 1 

lliln-ll1de Enw1ror,ttnt 
II) Reuduil Effect on the 

litural En.,ironttnt 

:(OPTIONAL) 1 1(0PTIOIIAl) 1 l(OPTIONAL: 

-2.0 : 

-2,0 I 

I 

0.0 : 

-Le: 

0.33 : 

G.33: 

0.33 : 

0,33 I 

O.ll : 

-------' t.0: 

-2.0 : 

I 

•l.0 I 

0.33 : 

0.10 : 

0, 50 I 

I 

0,5 I 

I 

0.5 : 

I 

2,0 I 

1.0 : 

o.o : 

-1.0: 

-2,0 I 

2,0 I 

o.o : 

-3.0 : 

I 

J.0 : 

-2.0 : 

I 

0,5 l 

I 

0,1 : 

0.5 : 

0.21 : 

0.21 : 

0,25 I 

1.5 I 0,167 l 

0,25 : •1.2 I 0.J67 

I 

0.25 : 

0.25 : 

0.25 : 

I 

0.25 : 

0.21 : 

0.21 : 

I 

0,0 l 0,1&7 l 

--------------------------' 

J1plt1enhbility 
l Politiul 
Acnphbility 

Equitability 

R.sponsi'ltlltH l ,O 1 0.25 : 

Prtd1ttib1lity 

Ttthniul FHsibility 

lt;al I Policy Coapatab1lily : 
1) llithin tht U, S. 
bl ththin t1nad11 

Colt-Sh1rin9 Acctphbility 

Colpatibility of Vit•S 

Fiscal Acctptibihty 

Stctonl Equity 

Regional Equity 

l.O : 

3.0 : 

O. I : 

0.5 I 

1.0: 

2,0 : 

I 

I 
3,0 I 

0,0 I 

2,0 I 

2,0 I 

-1,0 I 

-.J ,('I I 

0.25 : 

0.2 : 

0,2 I 

0.2 : 
I 

0.2 : 

0.2 : 

0,lJ. I 

0.33 : 

I 
0,1 I 0,167 l 

: 
1.I 1 0.167 1 

I 

-0,2 I 

o.o : 

I 

I 
o.o : 

I 

0,3 l 

-2.0 : o.3~ : -1.3 : o.a, : -0.2 : 
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Table F-3-17 llC IEFERINCE STUIIY 1111 FlutTUAIIN& IIAUR LEVELS 

TEST OF THE EYAI.UAIIDII INSTRUIIENT 
MEASURE 1 

SCOl!E ' 1.0 I , ___ , 
IIEASURE: 4.2.9 - TH ANt11tnt to Cov,r Oper. Costs, _________________________ _ 

SCORE CRITERIA 

Econo1ic 
Sust1in•bihly 

Eftviron1tntil 
lntqrity 

' 1SUI JSUI I I 

10PERAT JIIUIL 10PERAT JONA&. 10PERATJOIAL s8PERATIONAL 1CORE 1C11RE 111E l&HTED : 
1CR1TERIA 1CRJTERIA 1CRITEJIJA 1CIITERIA 1CRJTERIA 1CRIT£RIA :NEi\SURE 
1SCORE 111El6MT 1SCORE 11El6Ml 1SCDRE dlEl6Hl :SCCIIE 

DPERAIIIIIIAL CRITERIA 1IDPTJOIIAL) 1 1UlflTIOIIALI 1 1IOPTIOMAL: 

A9gr1gllld li-Nition;il 
Net lltnefits 

ll19ional Econoaic 
Devtlo,-nt 

bvirDflltnhl D1vtrsity 2.0 1 0.33 1 
1) Pl1nt I AniHI Specits '--------'' 
•1 Nu1btr af Mibihtl ·1.0 : 0,33 : 
c) Pllysiul fe,tures 

EnvirORHntal Purity 
1) lode or Chuiu) 

Conbtination 
•1 Air I Mater I Soil I 

Soil Substnte 
c) h1troduchor, of 

Exotic Or91nius 

Environ1tntd Resili1nc1 

Env1ronaent1l Productivity 
1) lDhl Hibit,t ArH 

--------'' o.o ' O.ll 1 

I 

1.0: O.ll 1 

-------~· •1.0 I 0,33 I 

o.o : O.ll : 

-1.0: 

·--------· 

' 1.0 I 

' 1,(1 I 

' O.l : 

0,(1 I 

-1.0: 

' (1,5 I 

' 0,5 I 

I 

0,25 I 

I 

0.21 : 
I 

0.21 : 

' 1,0 I 0,167 : ' 0.2 : 

ii Net Priury Prod11ctioty: -1.0 : 0.50 : -1.0 : 0,25 I .0,4 I 0,16i : -0,1 I 

Sociil ltur,bility Huun Nulth1 Security, I 
llell leing 

I 

1,0 I 0.25 : 

-,,.,-,,-,"'t,-:-P,-o-p,-r"'ty-,.R7ig-07b _____________ l",.,.o-,--.,.0-,.2,,.-5: 

Effects Ar:roH Sociil Stnh 

Public Access to N.tuul I 
CuJtunl Rt10LirtH 

-1.0 I 

I 

1.0 I 

0.25 : 

0.25 : 
I I 

1.0 : 0.167 : 0,2 : 

-------------------------------------------' 

l1plNtTilibility 
I Pollhnl 
Acctpbbility 

E111uilibility 

l.O : 0.25 : 

ltvtrsibi Ii ty I 

•I lltsiiud Effect Dfl Ute 1 1,0 : o., 1 

1i1-K,dt EnvironHnt -------~• 
b) RHiiuil Effect oo the 1 1 I 

hturil Environ1tnt 0,0 : 0.5 : 0,25 : 

------------------------· 
RHponsivtntSS 

Prtdictib1lity 

Ttcllniul Ftnibihty 

ltgtl I Policy CDlpilibility : 
a) lithin lht ti. S, 
bl litbin Cnidi 

Coap,tibility of ViM 

fi1ul Acctptibility 

Stctor,I Equity 

ltgi0111l Equity 

8H6ition1l Equity 

0.0 I 0,5 I 

--------· 0.0 I 0.5 I 

F-64 

l.O : 

-2.0 : 

0.0 : 

I 

0,0 I 

o.o : 

2,0 I 

o.o : 

2,0 : 

l,O 1 

l.O : 

0.25 : 

0.25 : 

0,2 I 

I 

0,2 I 

I 

0,2 I 

I 
0,2 I 

0.2 : 

0,13 : 

o.ll: 

O.ll : 

I 
1.1 : 0,167 I 

I 

0,4 I 0,167 : 

2.7 : 0.167 : 

0.2 : 

0.1 : 

0,4 I 



Table F-3-18 UC REFERENCE STUDY DI FLUCTUAIJIG IIAIER LEVELS 

TEST OF THE EVALUAIIOI IISIRUIIENI 
MEASURE I ---, 

SCORE 1.8 : , ___ , 
IIEASURf: 4.3.1 · Pulllit Info. l Eduution Prognas _________________________ _ 

' rSUB rSUB 1 1 1 

10P£RATJOIIAl.1DPERATJDNAL10P£RATIONAL10PUIATJOtW.1COR£ 1cmt£ 111EJ&MTED : 
1CRJTERJA 1CRITEfUA 1CRJTERJA rCRITEalA 1CRJTERIA :CRITERIA dlEASURi 1 
1SCORE 111EJ6KT 1SCORE :IIEl&HT 1SCOR£ ilEl&HT :SCORE 

SCORE CRI TElU A OPERATIONAL CRITERIA 1(0PTIONALI I stOPTIONALI I r(OPTIOHAL: 

Econoaic 
Su1t•in1bility 

Environttntd 
Integrity 

Ag9r19•t1d 8i ·Nltion1l 
Ntt hntfih 

R19ion•I Econoaic 
Dtnlapunt 

Eftviron1tntll Diversity 
al Plant l Anitd Species 
b) Nutbtr of Hibitals 
c I Phy1iul FeaturH 

Enviroa1tnt1I Purity 
a) Toiic or Cbtlictl 

Cont11in1tion 
b) Air, M1ttr, Soil l 

Soil Subttr1tt 
cl fotroduchon of 

babe Or91nisas 

Etlvironunhl RHilitnu 

Environaentd Productivity 
I) Total llib1t1t ArH 

o.o : 

o.o : 

o.o : 

0,0 I 

0,0 I 

0,0 I 

I 

(1.0 I 

0,33 I 
I 

o.n, 
I 

0,33 I 

' 0,33 : 

' 0,33 I 

o.33: 

0.5(1 I , ________ , 
U Mtt Priatry Productivity: 

Sottll Dt,lnbility Mu1in Mtalth, Stturity, I 
ltll ltin9 

PriHte Property Rights 

EffKh Across Sociil Stnt• 

Public Atnss to luitural l 
tultur1) Rt1ouru, 

Ri1k I Unurtunty Flexibility 

Japlenntability 
l Politiul 
Acceptiblhty 

Rtvtrlibility 
ii Re,iduil Eff1ct on th1 

tlln·ltade Environ1ent 
II) Residud Etfttt on th1 1 

Natural EnvironHnt 

lt1pon1ivt11ess 

PtHictibility 

TttMical FtHibility 

L191l I Polley CNpalabllity : 
1) lithin lht U, S. 
Ill llitbin C.nada 

Coap,tibility of Yins 

0.0 I 

3.0 I 

I 

0.0 I 

3.0 : 

3,0 I 

0,50 : 

' 0,5 I 

I 

0,5 I 

0,5 I 

' 

' 1.0: 

' o.o : 

' o.o ' 

o.o : 

0,0 I 

0,0 I 

1.0: 

3,0 I 

3,0 : 

' 0,(1 I 

3,0 I 

I 

1.5 I 

3,0 I 

2,0 I 

3,0 : 

3.0 I 

3,0 I 

3,0 1 

0,5 I 

' 0.5 : 

' 0,25 : 

0,25 I 

' o.25' 

0,21 : 

I 

0.25 : 

0.25 I 

0,25 : 

I 

0,25 : 

0,25 : 

0.21 : 

0,21 : 

0,2 : 

0.2 I 

' 0,2 I 

I 

0.2 : 

-,,----,,-,,---------------,----,-' 
Filnl AcCtftibihty 3,0 : 0,2 : 

E'9ihbility Stctoral Equity 3,0 I 0.33 : 

Rttional Equity 0,33 I __________________________ ,, 
IMlatiOAII Equity 3,0 t 0.33 : 

F-65 

' 0,5 I 0,167 I 

0.0 : 0.167 I 

I I 

1,8 I 0.J67 : 

' ' 2,4 I 0,167 I 

' 3,0 : 0,167 I 

' 3,0 : V.167 1 

I 

0.1 : 

0,0 I 

' 0.3 I 

0,4 I 

' 0,5 I 



•fable F-3-19 JlC REFERENCE SIi/DY OIi FLUCTUAIJN6 IIATEA LEYILS 

TEST DF THE EYALUAIJOII JNSTRURENT 
NUSURE 1 

SCORE O.B I , ___ , 
IIEASURE: 4,:S,5 • Rtal Eltltt DiscloHrt 

I 
1SUI :SUI 1 
10PtRATIDNAL10PtRATJOtlAL:DP£11ATIONAL.10PERATIONAL1CORE 1CORE 1N£I6HT£D 1 

tCRITERIA 1CRITERIA 1CRJTERIA 1CRITERIA 1CRITERIA 1CRJTERIA 1JIEASURE 1 

SCORE CA ITER I A 

Econotic 
Su1tnn1bility 

DPERATJOIIAL CAITERTA 

Ag9rtg1ttd l1·N1tion1l 
let hntiits 

1StoRE 11&:ISHT :SCORE 1IEl&HT 1SCOR£ 1IIEJ6HT :SCOJIE 
1tDPIJDNALI :tDPIIDNALI 1 1tDPTIDNAL; 

I 

•l,O ; 

I I I Rtgion,I Econuic 
Dtvtlop11nt o.o ' 0,1 : -0,I : 0,1!1 : -0,l : 

Environaenhl 
lnttgrity 

Environ11nhl Divtrsity 
ti Phnt I Ani11I SptciH 
b) llu1btr of H1bihts 
[) Physical FHtlltH 

Environ1tnt.l Puntv 
1) Tout or Che1ic1I 

CDnh1in1tlon 
b) hr I lllattr I Soil I 

Soil Substrate 
ti Introductior, of 

hotic Orgilnius 

0.0 : 0.33 : 

o.o ' 0.33 : 

0,0 I 0,33 : 

0,0 I 0.33 : 

o.o ' 0.33 : 

o.o ' 0.33 : 

I 

o.o ' 

I 

o.o : 

I 

0,21 : 

I 
0.21 : 

·E:-,-,.,-.,-.,-,-.,"',-,:-=IRt-,-,'"li_tn_t_t _____________ 0_.-0-,--,-0,-2-5: 

En'liron1tnhl Productivity 
I) Toh] Habitat ArH 

bl Mtt Pr111ry Productivity: 

Socul DHir•bility Hulin MHllh, StcL1rity 1 l 
lttll Being 

Private Property Righh 

Effects Acron Socul Str,ta 

Public Acuss to Natural • 
Cultural Resourcts 

Risk • Unctrtunty FltUblhty 

0,0 l 

0,(1 I 

o.10' 
I 

Rtvers1bihty 1 
•l RtsidLlil Efftct on tht l,O 1 0.5 : 

lin·lidt EnvirDn1tnt ________ , 
bl Rtsidual Etttct on tht 1 1 I 

••hral EnvirD111tnt 0,0 : 0,5 1 

0,0 I 

I 
1,0 I 

o.o : 

0,0 I 

I 

o.o ' 
3,0 : 

I 

l.l.: 

G.21: 

0,25 I 

I 

0.25 : 
I 

0,2$ I 

0,25 l 

0,25 I 

G.21' 

-,-,-,,-,-,.-,-,.,-,.-,----------------3-,o-,--o,-.-2,-: 

J1plntnhb1lity 
I Political 
Acctpt1bi l 1 ty 

E~itab1lity 

Prtdictibil1ty 

Ttchnic1I ft151bility 

Legal &, Polley COlpatability 1 

ti ,hthin tht U, S, 
bl Within Canada 

to.patib1lity of Yi,.s 

0,(1 I o.s : 

0,(1 l 0,5 I 

2,0 : 

3,0 : 

I 

o.o ' 
l,0 I 

•1,0 I 

0,21 : 

0.2 : 

I 

0,2 I 

I 

0,2 : 

0,2 I 

--------------------------' 3,0 l 0,2 I fitt,J kuphbihty 

Stctoral Equity ·l.0: 0,33 : 

Rtgional EqLlity 1,0 I 0,3l : 

3,0 : 0.33 : 

F-66 

0,0 : 0,167 I 

I 

I 
0.3: 0,1!7: 

I 

2,4 I 0,1&7 I 

' u, o.m, 

1,3: 0.1!1: 

o.o : 

I 

0,0 I 

0,4 l 

I 

0,3 I 

0.2 : 



Table F-3-20 JJC REFERENCE STIIDl' ON FLUCTUATJtfl: MATER LEVELS 

TEST OF THE EVALUATION IMSTRUIIENT 
IIEASURE 
SCllRE 1.8 ; , ___ , 

ftEASURE: S.2 - S;mdba99in9, D1tin9, l Other Asust., _________________________ _ 

SCORE CRJ1ERIA 

Econoaic 
Sust,un,bility 

OPlRATIOIIAL CRITERIA 

Aggregated Bi-National 
lltt Benefits 

Re91onal Econoaic 
Developaent 

Enoron1ental Diversity 

I 

1SUB ,sue 
10P£RATIDNAL:OPERATJOltAL1DPERATJONAl. 1DPERATJOIIAl 1ct)RE 1COR£ 111EJ6HTED : 
:CRITEIIIA 1CRllERIA :CRITERIA 1CRITERIA 1CflJTEIIIA 1CRITERUI :IIEASUIE 
:SCORE rMll&tlT :SCORE :IIEJ&HT :SCORE :IIEIGHT :SCORE 

1(0PTIONAL) 1fOPTIONALI 1 1(0PTIONloL: 

0.33 ; 

I 

2.0 : 

1.0 I 

I 

0.5 ; 

I 

0.5 ; I.I : 0,167 0.3 ; 

Environ11nbl 
Integrity i) Plant I Ani•d SpttlH : _________ , 

bl Nuaber of ll;ibitah 
c) Phy11ul halurH 

Environtrnhl Purity 
a) Toxic or Chniul 

ContHinat1on 
bl Air, 11.ter, SoU l 

Soil Substrate 
c I Introduction of 

hotic Organnas 

Environa!nhl lltsilience 

Envtronaenhl Productivity 
1) Toti) H11Hht ArH 

b) NPl Pria1ry Procluchvity: 

Sociil Dtsiribihty Hillin Heilth, Setunty, I 
Mell 8!in9 

IIHk I Uncerh1nty 

l1ple1enhbility 
• Political 
Accephb1l1tr 

Equitlb1lity 

Privltf Property fl19hh 

Effects Across Sociil Strah 

Public Acceu to Niiluril I 
Cultural Resources 

Fle11b1hty 

levtrsibility 
i) RHiduil Effect on tlw 

N1n-ll1de Environaent 
bl Resi6ui1l Effect on the 

N.atural Ennronaent 

Aesponsivtnen 

Prtdichbility 

ltclmic1l Ft.uibihty 

Le91l I Pohcy to1plt1b1hty 
1) lfithin the U, 5. 
b) llithin t1n1d1 

tut-Sharing Acceptab1l1ty 

toapitibility of Yit•s 

Fiscil Acnptibility 

Sectoral Equity 

Reg111111l Equity 

81-tl1tional Equity 

-1.0 1 

3.0 ; 

o.o 1 

o.o ' 
o.o : 

0,(1: 

0.0 ; 

3.0 ; 

I 

2.0 ; 

l.O , 

3,0 l 

F-67 

O.ll I 

O.ll : 

0.33 , 

O,ll 1 

0,33 : 

0.50 : 

0.5 I 

I 

o., ' 

0.5 ; 

0.5 ; 

0.3 ; 

o.o 

2.0 

0.0 ; 

1.0' 

o.o ' 
3.0 ; 

2.0 ; 

3.(1 J 

2.5 ; 

2.0 ; 

3,0 I 

3.0 , 

I 

3.0 : 

3,0 : 

3.0 ; 

3.0 ; 

-2.0 , 

).0 : 

3.0 ; 

' I 
0.25 ; 

0.2~ I 

0.25 ; 

0.2, ; 

0.2, , 

0,2~ I 

0.25 ; 

I 

0.25 : 

0.25 ; 

0.2, : 

0.25 : 

0.25 1 

0.2 ; 

0.2 l 

I 
0,2 I 

' 0.2 I 

I 

0.2 I 

0.33 ; 
I 

0.33 ; 

0.33 : 

0.6 : 0.167 

I 

J.$ I 0,167 

I 

2.6 : 0.167 : 

> I I 

3.0, o.m, 

I 

1,3 : 0.U.7 

0.1 

0.3 

I 

0,4 I 

0.5 : 

I 

0.2 ; 



Table F-3-21 !JC REFERENCE SIUllY DI FLUCTUAIIN6 IIAIER LEVELS 

TEST OF THE EVM.UATIDI INSTRIJIIENT 
IIEASIIIIE 
SCORE 

I 

1,4 t , ___ , 
flEASURE: 5.4 ·Info. Ctnt•n / Stor1 For,ushng 

I 

1SUB 1SUB 
10PERATJONAL:OPERATJOIIAL10PERATIONAL:l,,ERATIONAL:CORE 1toRE :IIEl6HTED : 
tCRITERIA 1CRJTERIA 1CIIITERIA 1CIIITERIA 1CRITERIA 1Cl1TERIA 111EASURE 
1SCORE 11tEJ6HT 1SC0Ri 111£16K1 tSCORE tll£16HT 1stORE 

SCORE CRITERIA OPERATIONAL CRITERIA 1(DPTIONAl) 1 r(OPTIONAL) 1 1(0PTIONAL: 

Econoeic 
Su1tai111biJity 

Environlfflh.l 
Integrity 

Aggrt9dtd Ii ·N•ti111td 
Ntt ltnefib 

h91on,J Econ01ic 
Dtvelop1tnt 

EnvirDllleflh,1 Dntrsity 
1) Pl1nt l Ani11J SpeciH 
bl Nulbtr of lt1bitah 
cl Pt1y1icd Ft1lltrff 

Environ1ent1J Purity 
11 To1ic or Cttuiul 

Contnin,tion 
•1 Air, lliiltr, Soil l 

Soil Substnlt 
c) lntroduchon of 

Erotic 0r91nn11 

EnurllHffllal Rtsilitnu 

o.o: 

0,0 I 

o.o ' 

I 

o.o ' 

o.o ' 

o.o ' 

0.33 : 
I 

0,33 I 

O,ll : 

0.33 , 

0.33 : 

O,ll , 

Enviroo1entd Productivity 1 1 
•I Tobi llibiht Area o.o : o.~ l 

'------.,-,c--' •l let PnHry Productivity: 0,0 1 0.50 i 

I 

1.0 I 

I 
0,0 I 

I 

0,0 I 

I 

o.o ' 

0.0 I 

o.o i 

I 

0,5 I 

I 
0,5 I 

I 

0.25 , 
I 

0.25 , 

Soci•I Dtsir•llility Huun Kulth, Stcunty, I 
Mill &ting 

I 

1,0 I 

I 

0.2s i 

I 

Priv•h Proptrty Rights 

Efftcts kroH Saciil Str•ta 

Public Ac:ctss to Nalurd I 
Culturil Rtso11rus 

0,0 I 

3,0 I 

I 
0,0 I 

0.25 : 
I 

0,25 I 

I 
0.25 , 

R11k I Uncertilnty Flt:tibihty l.O , 0.25 : 

l1plNHtability 
I Political 
Acceptability 

Equitability 

Revtrubility 
1) Rtsidual Efftcl Ofl the 1 

lln·llde EnvirDfllffll 
bl Rtsidud Efftct on tht 

Nlltunl EnviroHent 

ltspD11siv1nus 

Prltlichbility 

Ttchninl ftasillihty 

Ltga1 I Policv Coepatabihty 1 

a) llithin tht U. S, 
b) llithin C•nad• 

I 

o.o : 

l.O : 

l,O 1 

I 

0,S I 

0.5 , 

0.5 , 

0.5 I 

I 

J., I 

l.0 , 

l,0 , 

l.0 : 

I 

3.0 I 

I 

0.25 : 

0.25 , 

0,25 I 

0.2 , 

0,2 I 

------------------,..,----:-::-' 
COlt·Shari19 Acuptabihty 0.0 I 0,2 I 

I 

Colpatibility of Vit■S 

Fiscal Atceptibihty 

Stctor.1 Equity 

3,0 I 

l,O I 

1,0 I 

0,2 I 
I 

0,2 I 

O,ll 1 

--~,----------------':-:----::-:~·· 
R191onal Eq11ity 1,0 I O.ll I 

I 

11-llatiDAd Equity l.0 , O.ll : 

F-68 

I I 
0,5 I 0,167 : 

0,0 I 0,167 : 

I I 

1.0: 0.167: 

I I 

2,6 : 0.167 I 

- ., 

I 

2,,4 I 0,167 I 

I 

J.7 I 0,167 I 

0,1 I 

., 
0,0 I 

0.2 1 

I 

0.4 I 

I 

0.4 t 

0,3 I 



•Table F-3-22 

IIEASURE1 5,6 • lhtk Rock Lott Dnthar9n 

UC REFERENCE STUDY Dtl FLUCTUATJN6 MATER LEVELS 

TEST If THE EVALUATION JNSTRUIIENT 

' :SUI 1SUI 1 1 

IIEASURE 
SCORE O,l : , ___ , 

10P£RATIDNAL:OPERATIONAL :DPERATIOIAL:OPERATIONIIL :CORE 1CORE 1WEl&HTED = 

1CRlTEfltA 1CRJTERIA :CRITERIA 1CRJTERIA 1CRlTERJA 1tRITERIA 1tlEASURE 1 
:SCORE 1IIEl6HT :SCORE 111EJ6HT 1SCORE 1MEJ6HT :SCORE 

SCORE CRITERIA OPERATJONAL CRITERIA :(OPTJONAL) 1 1(0PTIDHALJ 1 1(0PTIOtlAL: 

Econo1ic 
Sustunability 

Environaental 
Integrity 

A9trt91ttd li~honal 
Net hnthb 

Rt91onal Econo1ic 
Dtvelopaent 

Environll!ntal D1vtnity 2,0 I 0,33 I 

1) Phnt I Ani•ll SpeoH 1 ________ , 

b) lu1ber of Habihh 
cl Physical Ftatures 

Environ■tntal Purity 
1) Toxic or Chtuul 

Conh1inahon 
~l Air I Mater, Soil 

Soil Substnte 
c) Introduction of 

Exotic 0r9an1us 

0,0 I O,ll : 

l,O I O,ll 

o.o O,ll 

·1.0' 0.33 

0,0 l O,ll : 

1.7 I 

' -t.3 ' 

I 

0.~ I 

O,l 

0,15 I 

0,25 I 

.,....---~---------------------' EnY1ron11nhl Rtsilitnce 0,0 : 0,2) : 

Environ1entil Productivity 
a) Total Habitat Arta 

bl Net Pna;iry Productivity: 

o.o 

0.0 t o.50 o.o ' 
Socul flesirablhty Huaan HHlth 1 Seturity 1 I 

Ne! I lung 0,0 I 0,25 : 

Ruk l Unttrhinty 

l1pltHritability 
l Pohlic•l 
Acuphbility 

Equi tabil i ty 

-,--....,.--,-.,.--,----------------,--' 
Private Property R19hh 3,0 1 0,2) : 

Efftch l\cron Socul Str•ta 

Public Acce,;r. to Natur•l 
Cultural RHourtes 

flexib1hty 

Reversibility 
1) RHid111l Eff.ct on tht l 

11.in-Nidt Environunt 
bl Rtsidu•l Efftcl Dn the 

N•tunl Environ1tnl 

RHponsiveness 

Prtdictibllity 

Ttthr11ul ftHibility 

L191l I Policy to■p•hbility 
11 ltiUun th, U, S, 
b) lbth1n Canad• 

£05t-Sh.inn9 Acuptabllity 

Colp1tibihty of YiPi 

Fuul Atnptibility 

Stctorail Equity 

RqiDnal Equity 

8Hl1honal Equity 

1,0 : 

2,0 I 

l,O : 

3.0 : 

F-69 

0,l 

' O,l : 

0.5 ' 

0.0 I 

I 

-1.0 t 

-2.0 : 

o.o ' 
2,0 , 

l,O : 

I 
3,0 : 

3.0 : 

-1.0: 

l,O : 

o.o 

-1.0 

-1.0: 

0.25 : 

0,25 I 

0.2S 1 

0.25 , 

' 0,25 I 

0.2l : 

0.2 : 

0.2 : 

0.2 : 

0.2 l 

' 0.2 : 

0.33 : 

O,ll , 

0.1b7 

0.3 : 0.1117 : 

0.l , 0,167 , 

0.4 ' 0.167: 

2,2 I 0,1117 l 

0.167 

0.1 

0.1 

0.1 

' 0,4 I 

-0,1 l 



Table ·F-3-23 IJC REFERENCE STUDY ON FLU&TUATIN& IIATER LEVELS 

TEST OF TH£ IVALIIATIOII INSTRUIIENT 
IIEASURE J -------r 
stORE I -0,7 : , ___ , 

IIEASURE: 6.1 · Full Rt9 l~N, Sills
1
I llind, Setback _________________________ _ 

SCOR! CRITERIA 

Econo1ic 
Sustainability 

Environ■ental 

Integrity 

OPERATIONAL CRITERIA 

A99rir91ttd Bi·N1tion1I 
Ntt 9enehts 

Rqional £cono1ic 
Dtvtlop■ent 

I 
1SUi 1SUB 1 
1DPERATIDNAL 10PERATJONAl :OPERATJDIAL10PERATJONAL1CDRE 1CORE 111II6HTED : 
1CRITERIA 1CRJTERIA :CRITERIA 1CRITERIA 1Cfl1TERJA 1CRITERIA 111EAS!JRE 
1SCORE 11£l6HT 1SCORE 1MIJ6HT 1ltOR[ 1IIEJ6HT :SCORE 

1IOPTIONAL) 1 r(OPTIONAL) 1 1(11PTIONAL: 

I 

1.01 

I 
M: 

I I 

0,5 I -0,5 ; 0,167 ; -0,l 

Ennron■enbl Diversity •3,0 : 0.3~ 1 

a) Plant a AniHl Spttifl '------~~•• 
b) Nii1ber of Habitats -3,0 1 0,33 : 
c) Pbysiul Ftlturtl 

Environtental Purity 
a) Toaic or CIIHiul 

Cootuinahon 
b) lur I Na hr I Soil I 

Soil Substnte 
c) Jntroductior, of 

£Johe Dr9.ni11s 

Env1ronHnhl R11ilience 

Ennronaenhl Prod11ctivity 
a) Tobi Hiiblht Area 

bl Ml't Pn11ry Productivity: 

-1.0' 

I 

0,0 : 

-2.0 : 

0,0 I 

I 

-3.0 : 

-l ,O : 

0.33 I 

I 

0.33 : 
I 

0.33 : 

0.33 : 

0.50 : 

(I, 50 : 

I 

0,21 : 

0.25 : 

0,25 I 

0.25 : -2.0 : 0,J67 : -0,3 I 

Socul Dtnnb1hty llu1ar, Hulth, Suurity, • 
lltll ieing 

I 

1.0: 0.25 : 

Private Property Rights 

Efftch Acron Social Strata 

Public Accen to Matunl I 
tultunl R,s.ources 

Rilk I Unctrtunty Fletibihty 

J1pl11entabi I ity 
l Political 
Acceptability 

Equihbility 

Rtversibility 
a) R1mdual Etftct on the 

N.1n-Nade Enwironaent 
b) Rnidt1il Effut on thf 

Nit11r1I Environlfl'lt 

RnpnnsivtntH 

Prdictibility 

Ttthniul Fenibility 

Legal l Policy Co1p1hbility I 
a) Within the U. S. 
b) llithin C.ftldl 

Cost-Sharing Acuphlulity 

tmpatibility of YiM5 

fim1I Acnptlb11ity 

Stctorll Equity 

Rfl)ional Eq11ity 

li-tlahonal Equity 

0,(1 I 

I 

-2,0 I 

-l,0 : 
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0.5 : 

I 
0.5 : 

0.5 , 

0.5 : 

-3,0 I 

2.0 , 

0,(1 l 

2,0 : 

-1.0' 

J,(I I 

2,0 : 

l,0 : 

-J.0 I 

•3,0 I 

•2.0 I 

-2.0 : 

-1.0: 

0.25 : 
I 

0,25 I 

I 

0,25 l 

0,25 : 

I 

0.25 : 

0,25 I 

0.2, : 

0.2 : 

0,2 : 
I 

0,2 : 

0,2 : 

I 

0,0 I 0,J67 I 

I 

1,0 : 0,167 I 

o.o ' 

0,2 I 

I I 

0,2 I •116 l 0,J67 I ·0,3 I 

0.33 : 
I 

0.33 : 
I 

{1.33 : ·1.3 : fl,H,7 : -0.2 1 



·"'l'able F-3-24 lit REFERENCE STUDY ON FLUCTIJIITIN& ,,ITER LIYELS 

TEST OF THE EVALUATION JNSJRIJIIENT 
MASURE 
SCORE 0,8 : , ___ , 

ltEASURE: 6,4 Offlhore brk11trs l pub info/tduution _________________________ _ 

SCORE CRITERIA 

Econo11c 
Svstain1bHity 

Environ11ntal 
Integrity 

OPERATIONAL CRITERIA 

AIJ9rt9attd li·Nation1l 
Mtt hathts 

Rtgion,al Eton1t1ic 
Otvtlopatnt 

Environ1ental Diversity 
I) Phnt I AniHI SptciH 
b) lutbtr of N1bihts 
c) Physiul features 

Environ.ental Purity 
1) Toxic or Cht1ical 

tonh11nahon 
b) Air, lfatfr, Soil l 

Soil Substntt 
ti lntrodurtior, of 

hotic Or91n1sa5 

Environ■enhl Reulitnn 

Environ1tntal Productiv1ty 
I) Tohl Habi ht ArH 

I I 

:SUI :SUI : 
10P£RAT1DIAL10PERATJIINAl.10PERATJDIIAL:OPERATJDNAl1CORf 1COR:E 1lfE16HTED : 
:CRITERIA :CRITERIA 1CRJTERIR :CRITERIA :CRITERIA :CRITERIA :IIEASURE 
:SCORE 1EJSHT 1SCORE rlEl&Hl ,SCORE 11El6HT 1SCORE 

1JDPTIONALI 1(11l'TIONAL) 1 :llll'TIONAL: 

l,O : 0,3l : 

1,0 : 0,33 I 

--------' 

' o.o ' 

1,0 l 

0,0 I 

1,0 : 

0,33 I 

0,33 I 

O,ll : 

0.)3 : 

I 
1,0 I 

I 

J.01 

I 

J.01 

0,3 : 

0.0 I 

I 
0,5 I 

I 

I 
0,5 I 

' 0,25 I 

0,25 I 

I 

I 
1,0 I 0,167 I ' 0,2 : 

'---,-.,...--.,...,,-
b) ltt Pn1ary Productivity: LO 1 0.50 : 1,0 : 0,25 : 0,6 : O,lb7 : 0.1 

Socul Dtsjr,bility HuH~ Ktalth, Security, I 
Mel I Being 

Priule Property Rights 

Effects Across Sotiil Str1ti 

Public Access to N•tur•J , 
Cultur,l Resourns 

Ruk, Unctrhir,ty Fltxib1lity 

J1plntnhb1l1ty 
I Political 
Acc,ptab1lity 

RtYtrSibilit)' 
•l Rtsidu,al Effect on the 

llin•lladt £nvirori1tnt 
b) Rtsidu•l Effect ori the 

Natural Environttnt 

Rtsponu vtneH 

Predichbility 

Ttchniul FtHibility 

Ltgd I Policy tDlpahbility : 
a) lhthin the U, S. 
b) lhth1n Ctnad• 

o.o ' 0.5 : 

0.1 : 

l,O : 0.5 : 

l,O : 0,5 I 

1,0 : 

l.O : 

0,0 I 

' J,0 t 

-J.O : 

0,0 I 

l.O : 

3.0 : 

' 3,0 I 

' 0,25 I 

0,25 : 

0.25 : 

0,25 l 

0,2S I 

0.25 : 

0.25 : 

0.25 : 

0,2 I 

' 0,2 I __________________________ ,, 
Co1p1tibility of YiHS 

Fi1ul Acctptibihty 

Equitability Stctoral Equity 

RttJional Equ1ty 
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0,0 : 

J.0: 

-3,0 l 

o.o ' 

J.0: 

1,0 I 

0,2 I 

I 

0,2 I 

' 0,2 I 

0,33 1 

0,33 : 

0.)3 : 

I 

J,3 I 0,1b7 : 

0,4: 0,167: 

' 

0,8 l 0,J67 : 
' 

' 0,7 I 0,167 : 

0.2 : 

0,1 

0,1 I 

0,J I 



Table F-3-25 IJC REFfRElltE ST11111 OIi FLUCTUAIIN6 NATER LE'lLS 

TEST If THE EVALUATION TNSTIIIIIIENT -Sall" 1,3 I , ___ , 
tlEASURE:6.~ Gph1. Ust of Exilt, bg StnK

1 
ftippin,g_ ________________________ _ 

I 

1SUI rSI.S l I I 
10PERATJONAl,caRATJOIAl1DPERATJONAL11fftATIONALiCORE 1CDRE :IIEl&HTED : 
1CRITERJA 1CRITERIA 1CRITERIA 1CRITERJA 1CIITERJA rtRITERIA :NEAStJ!E 
:SCORE 111£16111 1SCORE 11EJ6HT 1SCORE 11£J&HT 1SCORE 

SCGRE C1UTERIA IIPEIIATJIP!.t. CRITERIA tlOPTIDWIL) 1 1IDPTIOIIALI 1 1(11PHONAL: 

EtonOlit 
Sushi111bi:i1ty 

Enviroaaenbl 
Jnt,9rHy 

A99r191tfd h-lltional 
lltt Btntfils 

RtgiOAd Econoait 
DtvthJ9lfftt 

Envirauenhl Divtnity 2,0 : 0.33 1 

I) Plant I Ani .. ) SpeciH 1-------~· 
bl Nulbtr of Habihts 0.0 1 0.33 : 
( l Ptlysiul fHtUrH I 

Environunbl Purity 
a) Toxic or ChNiul 

Conh1inilion 
bl Air, Niter I Soil I 

Soil Substrate 
c) Introduction of 

botic Dr91n1sas 

bviron1entd Rtsi I 1rnce 

Environ■tnhl Productivity 
I) Totil Habitat AtH 

I 

0,0 I 

0.33 : 

D.33: 

-------~· 1.0 I 

0,0 I 

I 
0.0 , 

0.33 r 

0,33 I 

I 

G.50: , ________ ,, 
bl let Pn11ry Productivity1 0,0 1 O.~ 1 

S1triil Dts1nbility tluHn HHltt,, S.turity, I 
lltll fttin9 

Priv1tt Property Ri9hts 

Effecb Across Soci1l Stnh 

Pubhc Atuss to Milural I 
tultunl llesourcu 

Ris• I Uncertainty Fluibility 

JaplNNhbility 
I Polihcal 
Acuptability 

Eltllilability 

ftevtrsibllity 
l) Reddual Effect on the 1 

Nan-tlidt Enviro .. ent 
b) Residual Effect on the 1 

Natural Environ1tnt 

lespoasi tt11ess 

Prtdittibility 

Ttchniul Fusibility 

lttal I Polley totpahbihty 1 
a) Within the U. S. 
bl lbthin C.nada 

Cost-.sh,rinlJ Atnpbbility 

toapatibility of Views 

fi1tal Acctptibility 

I 
l,O 1 

1,0 I 

3.0 : 

3,(1 I 

F-72 

I 
0.5 , 

I 
0.5 : 

0,S I 

I 

1.0 1 

I 
1.0 I 

0.3 : 

I 

0.3 r 

0,0 I 

o.o : 

3.0 : 

0,0 I 

1,0: 

o.o : 

I 

J.S I 

2.0 : 

2.0 1 

3.0 : 

3,0 I 

3.0 : 

2,0 I 

3.0: 

2,0 : 

0,(1 l 

1,0 : 

I 

0,S l 

: 
0.25 : 

0,2~ I 

0.2S 1 

I 

0.25 : 
I 

0.25 : 

0.2S 1 

I 

0.2S 1 

0.25 : 

I 

0.25 : 

0,25 : 

O.lS 1 

0.2 : 

I 
0,2 I 

I 
,.2 : 

0.2 : 

0.2 : 

0,33 I 

0,33 I 

I 

G.33: 

I 
1.0 I 0,167 I 

0,2 I 0,J67 I 

I 

1.5, o.m , 

I 

1.4 I 0,J67 I 

I I 

2,8 I 0,167 1 

,1.0 I 0.167 : 

0.2 : 

0,0 I 

I 

O.l 1 

I 

0.2 : 

I 

o.5: 

I 

0,2 l 



Table F-3-26 llC REFERENCE STIJl)Y ON FLIICTIJATJNG OATER LEYELS 

TEST OF TN£ EYALIIATION INSTRU"ENT 
IEASURE 
SCORE 1,1 I , ___ , 

ltEASUREt6.II Pubhc Acquit, of Huard Lands lfleg list, _________________________ _ 

' 1SU8 :SU& 1 
10PERATJONAL:OPERATJONAL 10PERAT JOIIAL:OPERAT IONAL :CORE :CORE :IIE16HTED ; 
1CRtTERIA 1CRITERJA 1CRJTERIA 1C11JlERlA :tRlTERIA 1CRJTERIA 1t!EASURE 
:SCORE rllEIIHT :SCORE rllEIGHT :SCORE rMEIGHT :SCORE 

SCORE CRITERIA OPERATIONAL CRITERIA :IOPTIONALI r(OPTIONALI : riOPTJONAL: 

Econo11c 
Sushinability 

Aggregated 81·Nat1on1l 
Net 8enrfi ts 

Regional Econo1ic 
Denlop,tnt 

Environunhl Dlv1r1ity 3,0 : 0,33 I Env1ron1tnhl 
Integrity 1) Phnt I Anilil Spttitl : ________ • 

b) N111btr of H•bitah 
C) Phynul FHturH 

Environ1tnhl Purity 
1) Tout or Cht1iul 

C0nh11nat1on 
b) A1r, llater 1 St'1l I 

Soi I Substrate 
cl Jntroductiori of 

ExotJc Or9u,1sas 

Envmm1ental Rtsili1mce 

Env1ron1tnhl Proltuct1v1ty 
a) Tohl H1b1tlt ArH 

b) Net Pn1ary PrclluchvJty: 

Socill DHtrib1hty ttuaan Huitt., Stcunty 1 

Nell 811n9 

Pnv1te Prgperty R19hts 

Effects fltr0n S0cul Str1h 

Public Access tn N1tur1l i 
tultur1l Rt10urcn 

Rill I Orlrtrtunty Fleub1hty 

J1plt1entab1 I 1ty 
I Pohhtil 
Atctptlb1hty 

Rtvtrubil1ty 
1) Rnidliil Effect on the : 

llln·ll.lde Envir0nl!nt 
b) RHldUII Efttct on the 

N1tur1l Environ1tnt 

Rnp0nuYtnHS 

Predictibllity 

Technic1l hHibiilty 

Lt91l I Pohcy Cotpahbihty I 
1) llithin tM U. S, 
b) llithin C.111d1 

3.0 : 

0,0 I 

1.01 

o.o ' 

2,0 l 

l,O : 

' 3.0 : 

2,0 I 

o.o : 

o.o : 

0.33 : 
I 

O.ll : 

0.33 : 

O,ll : 

0.33 : 
I 

0, 5(1 : 

0.50 : 

' Q,S l 

0,5 ' 

0.1 : 

I 
1,0 : 

1.0 I 

2, 7 : 

' O,l : 

o.o ' 

2,5 : 

2.0 : 

o.o : 

2,(1 1 

' 2.0 : 

l,O : 

2.1 : 

o.o : 

2.0 : 

I 

0,0 I 

I 

0,5 I 

' 0,25 I 

0,25 : 

0.25 : 

0,25 : 

I 

0.21 : 

' 0.25 : 

0.25 : 

0,2S l 

0,2) I 

0.21 : 

0.21 : 

0,21 I 

0.2 : 

0.2 : 

-----,--------------~----· Cor;t.Sh1rin9 Acctptlbllity ·3,0 1 0.2 1 

' Colp1hbility of Vitn o.o : 0,2 I 

1,0 : 0,167 : 

J.4 : 0,1b7 : 

' J.S : 0,167 I 

1.9: 0.167: 

' 

0.2 : 

0,2 I 

I 
O.l : 

' 0.3 : 

Filtll Acuphbility o.o : 0,2 1 -0,2 : 0,lb7 : •0,0 : 

Equ1hbility Sttt0r1I Equity •1,0 l O.ll : 

Re91ontl Equity l.O 1 0,33 : 
I ' li.fiation1l Equity 2.0: 0.33 : 1,0 I 0,167 : 0.2 : 
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Table F-3-27 
RAW SCORES OF REPRESENTATIVE "EASURES 

---------------------------------------------------------------------------------------------------------------------TYPE l TYPE 2 TYPE 3 
OPERATIONAL CRITERIA : : : : 

: J.2,1 1,3,l 1,3,10 1.4.4: 2,1,5 2.1.12 2,2,4 2.3.1: 3,1.l 3.1 .h 3,2,l 3.3.1: 
-------:----------------------------:----------------------------:---------------------------: 

Aqgregated Bi-National : : : : : : : : I I I : 
Net Benefits -3 : -2 : -3 : 0 : 0 : I : I : 0 : I : 0 : I : l : 

-------------------------------------------------- -----------------------------------------------------Regional Econoaic : : : : : : : : : : I : 
Benefits l : 0 : 2 : 0 : l : I : l I l : l I 0 I 0 : 0 : 

------------------------ ----------------------------------------------------------------Environ1tntal Diversity : : : : : : : : : 
a) Plant l Ani ■al Species -3 ' -I -3 : 3 ' 2 : 0 : 3 : -3 : -I : 3 : 3 : 2 : 
bl Nu■ber of Habitats -3 

' 
-1 -3 : I : 0 : 0 : 2 : -3 I 0 : l : 2 I 0 : 

c) Physical Features -1 : -I I -I : -2 ' -2 : 0 : 0 : -I : -2 : -1 : -3 : 0 I 

-------------------------- -----------------------------------------------------------------------------Environ1ental Purity 
a) Tone or Chui cal : : : : : : : 

Contuination -I 0 0 : I 0 : 0 : 2 : 0 : 0 : 0 : 0 : 2 
bl Air, Nater, Soil l : : : : : : : : 

Soil Substrate -2 : -I -3 : l -1 : 0 : 2 I -3 : 0 : l I 0 : 2 
c) Introduction of : : : : : : : : : : 

E,otic OrganiHs 0 : -I -3 : 0 : 0 : 0 : 0 : 0 : 0 : 0 : 0 : 0 
-------------------- ------------------ ·-------··-----

Environuntal Resilience -3 : -I -3 : 0 : 0 : 0 : 3 : -2 : 0 : l : -3 : 3 : 
·----------- ------------------- ------·-·-------En,·ironaental Productivity : : 

' 
: : : : : : : : 

•l Total Hat,itat Area -3 : -I -3 : I : 0 : 0 : 0 : -3 I 0 : I : 2 : 0 : 
bl Net Pri1ary Productivity -2 : -I -2 : 0 : 0 

' 
0 : 2 : -3 : 0 : I : l : 0 : 

-------------------------------------- ---------------------------------------- ------·--------Huaan Health, Security, l : : ' I : : 
W.11 Bei•g -2 : l I : -I : l : l : l : -2 I 

------------------------------------------------- --------------------------------
Private Property Rights 3 : 0 : 3 : 3 : 3 : 0 : 3 : 3 : 
------------------------------------------------------------------------
Effects Across Social Strata 

Public Access to Natural & 
Cultural Resources 

: 0 : 

: 
-2 : 

0 : 

: 
I : 

3 : 0 : -3 : 

: : 
l : -1 : I : 

-3 : 

: 
0 : 

2 I 

: 
2 : 

-I : 

: 
1 : 

I 
2 : 

-3 : 

3 : 

: 
0 : 

: 
2 : 

-3 : 

-2 : 

l : 

: 
l : 3 : -----------
0 : 

3 : 

I 
0 : 

3 : 

3 : 

' 0 : 

----------------------------------------------------------------------------------------------------
Flexibility 2 : 0 : 3 : -3 : -2 : 0 : 3 : -I 3 : 3 : 3 : 0 : 
-------------------------------------------------------------------------- ---·------
R•versibi 11 ty 

a) Residual Effect on th• : : : : : : : : : : : : 
"•n-"ade Environaerit 0 : 0 : -3 : 0 : 0 ' 0 : 2 : 0 I 3 : -2 : -2 : 2 : 

bl Residual Effect on the : : : : : : : : : : : : 
Natural Environ1ent -3 : -I : -3 : -I : -I : 0 : 0 : -3 : 2 : 0 : -2 : 0 : 

--------------------- -------------------------------------------------Predictability 2 : 3 : -3 I 3 : 3 : 2 : 2 : 2 : 2 : 0 : 3 : 2 : ---------- -------------------- ------------------Responsivtness 2 : 0 : 3 : -1 : 0 : 0 : 0 : 0 : l : 0 : 2 : 0 : ---------- ------------------- -------------------------Technical Feasibility 3 : 3 : -2 : 3 : 3 : 2 : 3 : 3 : 3 : I : 3 : 2 : 
----------------------------------------------------------- --------------------------
Legal and Policy Co1patibility1 : : : : : : : : : : 

a) Withiro the U.S. -3 : -3 : -3 : 0 : 3 : 0 : 0 : 0 : 0 : -3 : 3 : 0 : 
bl Within Canada -3 : -3 : -3 : 0 : 3 : 0 I 0 : 0 : 0 : 0 : 0 : 0 : 

---------------------------------------------------------- ------·---------------------------------------Cost-Sharing Acceptabi 1 ity -3 : -3 : -3 : -3 : 0 : -3 : -3 : 0 : -3 I -3 : 3 : 0 : 
--------------------------------------------------------------------------------------------------

Co1pat1bility of Yitws -2 ' -2 : -3 : -2 : -I : I : 0 : -2 : -2 : -2 : 0 : 
-------------------------------- ------------------ ------------------·--------Fiscal Acc•ptability -3 : 0 : -3 : 0 : -2 : -3 I -3 -3 : 3 : 0 : 31: 0 : 

---·---------------------------- ----------------------------- -------------------·--------
Sectoral Equity -2: -I : -2 ' 

-2 : -2 : -I : 2 l -2 : -2 : -2 : -1 : -I : 
------------------------------------------------------------------------ ---------Region1l Equity -3 -3: -1 : -1 : 0 l : 0 : 2 : 2 I 2 : I : 

--------------------Bi-National Equity -2 -1 : -3: -1 : -1 : l 3 : 0 : 3 : 0 : 3 : 2 : 
-----------------------------------------------------------------------------------------
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OPERATIONAL CRITERIA 

Table F-3~27 (cont'd) 
RAN SCORES OF REPRESEN~ATIVE NEASURES 

TYPE 4 
: : 

TYPE 6 . 
: 4.1.7 4.2.9 4.3.1 4.3.5: 5.2 

TYPE 5 

5.4 5.6 : 6.1 6.4 6.5 6.b 
---------------------- ----------- -------:--------- ----
Aggregated Bi-National 

Net Benefits 

Regional Econo■ic 
Benefits 

2 ' 

1 ' 

1 

1 ' 0 ' 

-I 

0 ' 

' 2 ' 

1 

l -1 

0 : -1 : 

-2: 

: 
1 : 

1 l 1 

1 1 1 : 

-----------------------------------------------------------, 
Environ1ental Diversity 

a) Plant l Ani1al Species 
b) Nuaber of Habitats 
c) Physical Features 

: 
-2 ' 
-2 : 
-1 : 

: 
2 : 

-1 : 
0 : 

. 
0 ' 
0 ' 0 : 

. 
0 : -1 
0 : -1 : 
0 : 3 : 

: 
0 : 
0 : 
0 : 

: 
2 : 
0 : 
3 : 

-3 : 
-3 : 
-1 

1 
-1 

: 
2 : 
0 : 

-1 : 

: 
3 : 
2 : 
3 : 

-------------------------------------------------------Environ1er.tal Purity 
a) Toxic or Che1ical 

Conta1ination 
b) Air, Nater, Soil l 

Soil Substrate 
c) Introduction of 

Exotic Drgariis■ s 

: 
0 : 

-1 

1 

-1 

0 

0 : 
: 

0 : 
: 

0 : 

0 : 

0 ' : 
0 : 

0 : 
: 

0 : 

0 : 

0 : 
: 

0 : 

0 : 

0 : 
: 

-1 : 

0 : 

0 : 

-2 : 
. 

0 : 

0 : 
: 

l : 

0 : 

0 : 

' l : 
: 

0 : 

: 
0 : 

I 
l : 

: 
0 : 

--------------------------------------·-------------------------
Er,viron1ental Resilience -1 -1 : 0 : 0 : 2 : 0 ' 0 : -3 : 0 : 0 : 0 : 
---------------------------------------------------------------------------------------: 
Environ1ental Productivity 

a) Total Habitat Area 
b) Net Pr11ary Productivity 

-2 : -1 : 
-2 : -1 : 

0 : 
0 : 

0 : 
0 : 

0 : 
0 : 

0 : 
0 

0 : -3 : 
0 : -1 

1 : 
1 : 

0 : 
0 : 

: 
2 : 
3 : 

--------------------------------------------------------------------- ------------------: 
Huo;n Health, Security, l 

Nell Being 1 : 1 : 1 : 1 0 : 1 1 : 2 : 2 : 
------------------------------------------------------------------
Private Property Rigt,ts 0 : 3 ' 3 : 0 : 0 0 3 : -3 : 3 : 3 : 0 : 
-------------------------------------------------------------------------: 
Effects Across Social Strata 
----------------------
Public Access to Natural & 

Culturol Reso~rces 

-3 : -1 3 ' 

1 : l 0 : 

0: 3: 3 0: 2: 0 

0 : 
: 

2 : 
: 

0 : -1 0 : l 

0 : 

1 

2 : 

I 
2 : 

-----------------------------------------------------------------------------: 
Fle,ibility -2 : 3 : 3 : 3 : 
-------------------------------------------
Reversibility 

a) R•sidual Effect on the 
"an-"ade Environaent 

b) Residual Effect on the 
Natural Environ1ent 

: 
2 : 

-1 

3 
. 

0 ' 0 : 
: 

0 : 

3 : 

' 3 : 

2 ' 

3 : -2 : 

: 
3 : 

: 
0 : 

1 

2 ' 

2 : -1 0 : 

0 ' 
: 

-2: 

0 : 2 : 

-1 l : 

3 : 

: 
3 : 

2 ' ------------------------------------- -------------: 
Predictability 1 -2 : 2 I 2 : 3 : 3 : 2 : 2 : 3 2 : 2 : 

----------------------- ---------: 
Responsiveness 3 : 3 ' 3 : 2 : 3 : 0 : l I 0 : 2 : 0 : 
--------------------------------· --------------------------------
lechnical Feasibility 2 ' 0 : 3 : 3 : 3 : 3 : 3 ' 3 : 3 ' 3 : 2 : 
---------------------------------------· -------------------· 
Legal and Policy Co1patibility: 

a) Nithin the U.S. 
b) Nithin Canada 

3 : 
3 : 

0 : 
0 : 

: 
3 : 

3 ' 

0 : 
0 ' 

: 
3 : 
3 : 

3 : 
3 : 

: : 
3 : -3 : 
3 : -3 : 3 ' 

3 ' 

3 : 
3 : 

0 ' 
0 : 

------------------------------------------ ----· ---------, 
Co,t-Sharin9 Acceptability 0 : 0 I 3 : 3 : 3 : 0 ' 3 , -3 : 0 : 3 : -3 : 
-----------------------------------------------------------·----------
Co1patibility of Views 2 : 2 : 3 : -1 : 3 : 3 : -1 : -2 : l : 2 : 0 : 
---------------------·--------
Fiscal Acc•ptability 2 I O : 3 : 3 : 3 ' 3 ' 3 : -3 : -3 : 3 ' 0 : 
--------------------- --------·------------------·----------: 
Sectoral Equity -1 : 2 : 3 : -1 : -2 : l : O : -2 : O : 2 : -1 : 
--------------------•' --------------------------------------------: 
Regional Equity -1 : 3 : 3 : 2 : 3 : l : -1 -1 : 1 0 : 2 : 
-----------------------------------------------------------------------------------
Bi-National Equity -2: 3 : 3 : 3 ' 3 : -1 -1 : 1 : 2 : 
-----------------------------·------------------------------------------------
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TABLE F-3-28A - UNWEIGHTED CORE CRITERIA SCORES - INITIAL TESTING 

UNWEIGHTED 
CORE CRITERIA 
SCORES PLAN PLAN PLAN PLAN PLAN PLAN 

1.2. 1 6.8 2. 1.5 3. 1 . 1 4. 1. 7 5.2 

Economic ·1. 0 -0.5 0.5 1.0 1.5 1.5 
Sustainabi l hy 

Environmentel -2.2 -2.0 -0.1 -0.3 -1.2 0.6 
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Equitability -2.3 -o. 7 ·1.3 1 .o -1.3 1.3 

SCORE SUMMARIES ·1 .o 0.2 o. 1 0.8 0.2 1.8 

Plan 1.2.1 Full Regulation of Lake Erie (SON), without downstream mitigation 
Plan 6.8 Full Regulation of Lake Erie (50N), with downstream mitigation 
Plan 2.1.5 Breakwater Construction 
Plan 3.1.1 Mandatory Setback Zoning 
Plan 4.1.7 • Interest Rate Subsidy Loan 
Plan 5.2 Sandbagging, Diking, Drought and Other Assistance 
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4.2.9 • Tax Amterent to Cover Cperatirg Costs 
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4.3.5 - Real Estate Disclosu-e 
5.4 - Jnfonreticn Centers/Stonn Forecastirg 

5.6 • Black Rock Lock Discharges 
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SUMMARY OF THE MEASURES TESTED 

In all, five measures were initially tested using the evaluation 
instrument. As a consequence of the negative assessment which 
resulted in initially analyzing "Full Regulation of Lake Erie 
(Plan SON)" in isolation, it was tested for both cases of no 
mitigation downstream (Plan 1.2.1) and extensive mitigation 
downstream (Plan 6.8), which was assumed to bring the adverse 
impacts on Plan SON downstream interests down to negligible 
levels (excepting the environmental aspects). The scores, shown 
in Table F-3-28A, ranged from a low of 11-1.011 for full regulation 
of Lake Erie-Plan SON (with no downstream mitigation) to 11+1.8" 
for sandbagging, diking and other assistance. The initial 
testing of the instrument demonstrated possibilities for its use 
as a learning device and as a tool for organizing an evaluation 
process. 

After refinements to a few of the "as measured by" statements and 
the scale (+3 to -3) descriptors contained within the evaluation 
instrument, a more extensive series of test measures was 
preliminarily evaluated, as shown in Table F-3-28B. The scores 
in these cases ranged from a 11-1.111 for a so,ooo cfs diversion 
into and out of the Great Lakes-st. Lawrence River Basin to 
11+1.811 for public information and education programs. 

In attempting to identify any patterns that present themselves 
from use of the evaluation instrument to this point, one can look 
to apparent characteristics of the instrument itself or traits of 
the types of measures that have been preliminarily examined. In 
the treatment of the six core criteria there appears to be a 
reasonably good spread of positive and negative assessments in 
the areas of economic sustainability, environmental integrity, 
implementability and political acceptability, and equitability. 
In the areas of social desirability and risk and uncertainty, 
however, the overwhelming majority of measures are rated 
positively. Such a result may give reason to question whether 
the instrument is adequately structured in these areas to be able 
to satisfactorily discriminate between measures of different 
types and characteristics. The criteria themselves may need to 
be further evaluated or reconsidered. 

Table F-3-29 displays a summary of the core criteria ratings 
(positive, neutral, or negative) for the complete set of 
representative measures that have been initially evaluated. Of 
course an even greater degree of discrimination is available with 
reference to the magnitude of the positive and negative ratings 
that were assigned. 
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TABLE F-3-29 
DISTRIBUTION OF CORE CRITERIA SCORES 

Rating for Representative Measures 

Core Criteria Positive Neutral Negative 

Economic Sustainability 14 2 8 
Environmental Integrity 8 5 11 
Social Desirability 19 2 3 
Risk & Uncertainty 21 1 2 
Implementability & 

Political Acceptability 14 1 9 
Equitability 12 2 10 

In assessing the ratings by the types of measures evaluated, 
other broad (and still tentative) patterns emerge. For Type I 
measures, public investment in control and diversion works, there 
appear to be difficulties in obtaining favorable assessments in 
the areas of economic sustainability, environmental integrity, 
implementability and political acceptability, and equitability. 
Type II measures, structural protection or adaptations, rated 
favorably in economics but more mixed to negative in the 
environmental, implementability, and equitability categories. 
Fee simple property rights purchase was clearly the outstanding 
Type II measure in this set of preliminary evaluations. Type III 
measures, direct public regulation of land and water use, scored 
quite favorably across the board except for a mixed result in the 
environmental category (based on individual environmental 
characteristics of two of the Type III representative measures 
examined). Mandatory setback zoning, regulating shore protection 
works and navigation structure construction, and regulation of 
consumptive uses were measures which received favorable 
assessments during the initial tests. Type IV measures, public 
programs to indirectly influence land and water use to minimize 
the effects of fluctuating levels, also scored generally positive 
in all categories except for neutral to negative scores in the 
environmental area. (In this case, many of the incentives 
themselves are environmentally neutral, but the type of activity 
being encouraged, such as construction of shore protection works, 
may be environmentally detrimental). Tax abatements to cover 
increased operating costs, public information and education 
programs, and real estate disclosure requirements were favorably 
assessed. Emergency response test measures (Type V) scored well 
in all cases except for localized economic and equity problems 
involved with increasing discharges through the Black Rock Lock 
along the Niagara River at Buffalo, New York. Combination 
measures are more difficult to characterize, with mixed (both 
positive and negative) results in almost all categories based on 
attributes of the individual measures which made up the 
combinations. 
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LESSONS LEARNED 

SECTION 4 
CONCLUSIONS 

The testing of the evaluation instrument was a considerable 
undertaking by a relatively large group of study participants. 
This section will provide some insights as to what worked well, 
what limitations are apparent, and what may be improved as the 
instrument is refined and as data gathering on the measures takes 
place. The following paragraphs each focus on one "lesson 
learned" which may require consideration in further refinement of 
the instrument as the study progresses into Phase 2. 

* The evaluation instrument has proven to be a good way to 
organize what is important to know about a measure. Because of 
its worksheet-like format it enhances the documentation of the 
evaluation process. These worksheets can be used by others to 
see how a rating was arrived at. 

* The evaluation instrument forces the evaluator to be as 
specific as possible when identifying the measure to be 
evaluated. This specification process helps to clear up any 
misunderstandings as to what the measure is and what it is not. 
In this respect the instrument functions as a learning tool. 

* The evaluation instrument provides a final score which gives 
general direction rather than a hard number. The point is that 
comparing two very different types of measures by the "bottom line" 
number is inappropriate, rather the two measures should be compared 
side-by-side, criteria by criteria, when we try to learn more about 
them. 

* It is difficult to score operational criteria in many 
instances because the impacts being assessed are site-dependent 
and scale dependent while the measures at this point in the study 
are less well defined concerning size, location, scale, and 
environmental content. 

* The combination of devising and fine tuning the evaluation 
instrument, along with applying it to measures is: time consuming; 
challenging; and requires sufficient resources to do a credible job. 

* The "weighting" of the criteria may become an important 
part of the process, to be applied as one aspect to assist 
"decision-makers" in evaluating alternatives, once the instrument 
has been reviewed and refined. 

* The current evaluation instrument rating system tends to 
obscure what may be significant observations on the operational 
criteria, either positive or negative, when these scores are 
aggregated to arrive at single scores for the core criteria. 
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* At this point, the evaluation instrument is more of an 
organizing tool than a technical tool because the criteria and 
ratings are highly subjective due in part to the lack of the 
detailed data desired to do a proper assessment. The evaluation 
process making use of this instrument, and the instrument itself, 
will always require technical and subjective judgments. It 
enhances the process by providing a means through which such 
judgments can be documented and made explicit. 

* The instrument has perhaps more potential value in 
refining individual measures by addressing or responding to their 
negative components rather than by attempting to combine 
disparate measures. 

* Trade-offs within combinations of measures are difficult 
to assess. Often the direction and magnitudes of impacts are not 
additive, or are not able to be netted out. 

* clearly 
entails 

Non-structural measures in particular need to be more 
defined so that a common understanding of what a measure 
in all its nuances is achieved. 

* It is important to target the objective in putting 
together workable combinations of measures. Otherwise the 
structural measure characteristics tend to predominate. 

* The scale of application for measures, 
combination of measures, needs consideration. 
scale measures together, for instance, appears 
effective use of the instrument. 

or within a 
Putting similar 
to lead to more 

* Measures combinations put together simply to mix the 
various measures types did not yield very effective evaluations. 

* The core criterion "equitability" does not handle 
combination measures very well. The synergism of impacts under 
measures combinations is often difficult to evaluate unless an 
objective is established toward which all of the components of 
the combination are directed. 

* There remains a need to achieve greater agreement on the 
selection of core and operational criteria, through reference to 
existing public policy or public preference. The conceptual 
basis for scoring operational criteria needs more development. 

Among the lessons learned during the development and testing of 
the instrument was the realization that, even if complete and 
accurate data were available, the evaluation exercise requires a 
series of subjective judgments to be made. These choices, which 
are arbitrary by nature and which are in many cases independent 
of the quality and quantity of data available, must be made 
either by those developing the instrument or by those using it. 
It is a strength of the approach outlined herein that these 
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choices are explicit. They are readily apparent and can be 
changed, but they cannot be unequivocally substantiated (or 
denied) by data or analysis. The points in the development 
and/or use of the instrument at which these judgments are made 
include the following: 

a. 
b. 
c. 

d. 

e. 

selection 
selection 
"scoring" 
measures; 

and definition 
and definition 
of operational 

of core criteria; 
of operational criteria; 
criteria with respect to 

aggregation over operational criteria to "score" on core 
criteria; 
aggregation over core criteria to get a "score summary" 
for a measure. 

Selection and Definition of Core Criteria 

At the heart of the Evaluation Instrument are 6 core criteria. 
They evolved from discussions within and beyond the study team, 
some of them related to stated policies of governments, and some 
of them are consistent with principles espoused by interests. 
However, there is no way to confirm or deny that these are the 
"only" set of core criteria. Another group or study could come 
up with a different set. It is also worth noting that selection 
of core criteria represents the ultimate weighting; namely the 
criterion is either in (selected) or out (not selected). The 
instrument is flexible enough to allow for any desired changes in 
the selection of core criteria. 

Selection and Definition of Operational (and Suboperationall 
Criteria 

As with core criteria there is no objective way to choose these 
operational criteria. While it is possible that evaluations will 
differ depending on the definitions, there is no analytical basis 
for judging the appropriateness of a selection or a definition. 
They are inherently arbitrary decisions. Again, operational 
criteria can be added to or modified within the instrument if 
changes are desired. 

scoring of Operational (and suboperationall Criteria 

While it might be accepted via the selection and definition of 
Criteria that greater economic benefits are better than lesser 
benefits and that more species diversity is superior to lesser 
diversity, the scoring on these criteria is another matter. The 
instrument uses a -3 to +3 scale, which requires establishing 
thresholds (either numerical or qualitative) for each criterion. 
It remains an arbitrary decision that at $X the economic score 
goes from +1 to +2 or that at Y species the diversity score goes 
from -2 to -3. 
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Aggregation and scoring on core criteria 

The score on the core criteria are derived directly from the 
scores on the relevant operational criteria. This derivation 
involves two important judgments: 

a. How are the operational criteria to be weighted, one 
relative to another? What is our basis for assigning 
different or equivalent weights? 

b. Given the operational scores (weighted or otherwise), how 
are these combined to arrive at a score for the core 
criterion? It is a subjective decision to add them 
rather than take their product or some other function. 

These are not trivial choices - the evaluation of a measure on a 
core criterion can be changed fundamentally simply by choosing a 
different set of weights or a different aggregation procedure. 

Aggregation and "Score summary" 

The Evaluation Instrument allows for the calculation of an 
overall evaluation score for each measure. This calculation 
requires two subjective judgments to be made (comparable to those 
in the preceding section): 

a. The scores on the core criteria need to be weighted 
(either equally or unequally). There is no universal 
basis for deciding on the relative contribution of the 
core criteria to the overall score. Different 
governments, interests, groups, etc., and all at different 
times will prefer different weights. 

b. Given the scores on the core criteria, these are to be 
combined to generate an overall Score. In this 
illustration and development we have simply summed the 
scores. Other aggregation functions, such as multiplying 
the scores, are no less legitimate. The choice of 
aggregation rule is an arbitrary one. 

Interpretation 

Because of these subjective components of the Evaluation 
Instrument, it should not be considered as a sole means of 
deciding on which measures are the best. A different choice on 
any of the five points of arbitrariness (a-e) could dramatically 
alter the score for a measure and hence its relative evaluation. 

However, the Instrument has already served some very useful 
purposes in the study and can play a valuable role beyond the 
Study. 
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ENHANCING THE INSTRUMENT 

Based on the experience gained throughout the instrument testing 
period, a number of ideas have been introduced which would enhance 
the functionality of the instrument. 

Though the instrument has undergone significant improvements, 
there is still a need for further refinement in all areas of the 
evaluation process. Experts representing a variety of 
disciplines could especially sharpen the definition, measurement, 
and application of the operational criteria in the evaluation 
instrument. Refinement should evolve over the continual testing 
of all types of measures to ensure broad applicability. There 
is also a need to collect relevant data to assist in 
establishing the relative rankings from measure to measure so 
that judgments can be made on a more substantive basis. 

One idea for improvement stemmed from the problems encountered 
with the +3 to -3 scoring range not properly fitting the data 
type for particular operational criteria. A possibility is to 
bifurcate the instrument in such a way that positive and negative 
assessments on operational criteria are separately treated rather 
than netted out. Under an evaluation of the Base Case or No 
Action Alternative, the appropriate score of 11 011 would be 
assigned for both the positive and negative branches of the 
instrument. 

This would assist with the problem associated with certain 
operational criteria not having either a positive side or a 
negative side. To illustrate, consider the operational criteria 
"Environmental Diversity (c) change in the number of physical 
features." The highest score (+3) is obtained for no change. 
There are no other applicable positive scores, in other words, 
any change is viewed as negative, hence +l, +2 or Oare not 
applicable here. In this case, the No Action Plan scores a +3 
in Environmental Diversity for not doing anything. Under this 
new proposed enhancement, this operational criteria would be 
relevant for the negative branch of the instrument only. 

The improvement cited in the previous paragraph would also solve 
the problem associated with the degree of severity associated 
with the negatively scored values not being equivalent to the 
degree of improvement associated with the positive side of the 
scale. As it stands, the instrument implicitly weights negative 
and positive scores equally. With two branches of the 
instrument, appropriate weights can be applied which are 
commensurate with the tradeoffs associated with gains and losses 
which are deemed appropriate for each operational criteria. 

Another idea for enhancing the instrument arises from the problem 
associated with weighting core criteria. It was suggested that 
certain operational criteria (particularly from the Environmental 
Integrity operational criteria) are critical. The problem is 
that if a measure scored a -3 on one of the critical operational 
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criteria, the strong negative rating loses its significance if 
other criteria scored highly positive, counter balancing the 
affect of the critical one. The solution offered is to set up a 
dichotomous scale for the critical operational criteria by simply 
identifying passing or failure. With this, along with the 
measure's score there would be the pass/fail record of the 
critical elements. 

DATA NEEDS 

1. Economic Sustainability 

a. Aggregated Bi-National Net Benefits 

A measure may have tangible benefits (or costs) for an interest 
group relative to existing fluctuating water levels conditions. 
Navigation interests may experience higher efficiencies or 
reduced damages or lost income. Riparian interests may have less 
flooding or erosion and reduced levels of damages or lost income 
if extreme high levels can be reduced. Power interests may be 
able to spill less water or utilize existing water levels or 
flows more efficiently. Recreation use may be sustained at 
seasonal peak levels during periods of the year when water levels 
may have been insufficient under the pre-measure condition. 
Commercial and industrial developments may experience greater net 
returns under a particular measure. The threat of flood damage, 
erosion or wave attack at selected shoreline areas may be 
reduced. 

Commercial fishing interests may find harvestable stocks 
changing, and the commercial fishing entities more or less 
productive. Agricultural interests may have reduced flood 
damages or less erosion losses due to the effects of a measure. 
Native peoples located in close proximity to the shoreline may 
also experience beneficial effects from a measure. Disruption of 
their activities which might otherwise result in loss of income 
might be eliminated. 

In all cases, tangible benefits or changed conditions must be 
estimated for U.S. and Canadian Great Lakes-st. Lawrence River 
interests using comparable monetary units. Measurement over 
future time periods must reflect the appropriate adjustments for 
the time value of money and price levels. These procedures are 
likely to rely upon a structured analysis of the consequences of 
a measure or its outputs. The evaluation may be in the form of a 
model, a procedure or an algorithm. The relevant activity of 
each interest group should be incorporated into the measurement 
methodology to estimate the tangible gains or losses. 

A separate investigation into the resource costs to implement a 
measure will also be required. For those measures which have 
traditional engineering features, this requirement should provide 
an estimate of the construction, operation and maintenance costs. 

F-85 



More theoretical or conceptual measures, or those which are 
administrative in nature may be less cost specific. In general, 
the resource costs associated with a measure must be identified. 

The present value of all existing and future costs must be 
developed to compare with the estimate of benefits from a 
measure. 

b. Regional Economic Development 

Regional impact models, sensitive to changes in income or 
employment levels which might result from a measure, may be 
developed. Complex relationships exist between individual 
.interest classes and regional economic activity. These 
relationships need to be identified and the consequences or 
outputs of a measure traced through the economic linkages within 
specific regions. 

2. Environmental Integrity 

A large body of information is needed about the various physical 
and biological components of the environment (see Annex B). 
Environmental process models are needed that will realistically 
reflect environmental conditions and inter-relationships. 

Some pilot computer and field studies should be undertaken in 
Phase 2 to test and improve our knowledge on the impacts of 
measures. This approach seems to be the only viable means of 
assessing the impacts of combination measures. Computer 
scenarios having some spatial significance can be undertaken 
using the GIS's of FG2. Potential Phase 2 field studies and 
sites are being identified by FG2. 

3. Social Desirability 

a. Human Health, Security and Well-Being 

Shoreline interests have the greatest exposure to adverse 
physical effects by high and low water levels. Lake storms 
typically aggravate erosion and flood damages. Riparians, 
commercial and industrial, and recreational facilities may all 
sustain economic losses. 

Physical inventory and land use classification data bases will 
assist in establishing damage estimates for the affected 
interests over future time periods. Monetary damages for 
tangible losses for structures, contents, equipment or public 
utilities could be developed for high potential damage areas. 
Technical studies which can relate the lake levels, wave 
characteristics, economic values and losses (or damages 
prevented) expected over future time periods may be required. A 
data intensive procedure is likely to require a geographic 
information system (GIS) approach to the measurement problem. 
The GIS under development in this study will contain a physical 
inventory of land use, including types of structures. 
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b. Private Property Rights 

Implementation of a specific measure may alter, restrict or 
produce a legal taking of existing real property or water rights. 
Local governments typically administer zoning ordinances and 
provide enforcement and appeal procedures. The extent of impacts 
upon existing property rights will vary by state or province. A 
search into the legal nature and extent of existing rights is 
required in each particular case before a clear assessment of 
losses or restrictions may be determined for shoreline property 
owners. Changes in market value may result from increases or 
decreases in property and water rights. Market value statistics 
should be obtained for shoreline areas and predictive methods 
developed to measure changes attributed to a measure. 

c. Effects Across Social strata 

If the outputs from a measure produce positive consequences for 
all property owners, as opposed to either the upper or lower 
strata of income or property value intervals, the social effects 
are expected to be neutral. Socio-economic profiles of existing 
shoreline occupants would be useful in order to classify them 
into income and property value intervals. 

Census tract data, also available at the block group level, may 
be useful in developing profiles of property owners. Sampling 
techniques will be necessary to develop profiles of land owners 
over large areas at reasonable costs. stratification of owner 
and property characteristics can then be completed so that the 
differential effects of measure outputs can be evaluated. 

d. Public Access to National and Cultural Resources 

Preparation of an inventory of existing recreational and cultural 
resources located in close proximity to the Great Lakes shoreline 
is necessary to evaluate the changes in public access. Extensive 
inventories of local, state/provincial or Federal sites exist. A 
profile of existing information can be developed. Measurement of 
the net change in available opportunities can be assessed for 
each measure. 

4. Risk & Uncertainty 

Future extremes of physical and social changes may exceed the 
effective design capacity of a measure or alter the expected 
levels of outputs. How well a measure can respond to the extent 
of need within a region or the concerns of an interest group 
requires application of technical judgment. However, development 
of climatic scenarios or forecasts of population shifts or land 
use changes will provide the necessary background data to 
interpret the overall feasibility, reversibility or 
predictability of a measure. 

F-87 



5. Implementability and Political Acceptability 

a. Technical Feasibility and Legal & Policy Compatibility 

successful implementation of a measure in light of existing 
technology will be based upon technical judgment. How well a 
measure fits into the institutional framework of national, 
state/provincial and local governments will require an 
understanding of existing zoning, land use controls within 
programs similar to the Coastal Zone Management program, and the 
legal procedures or requirements which exist at various levels of 
government. Study participants need access to legal skills and 
land use controls information within the region or at local 
levels. 

b. Cost-Sharing Acceptability 

Cost-sharing acceptability is evaluated as the willingness of 
various parties to participate in the negotiation process. 
Except for the existence of similar measures elsewhere which may 
have related outputs or effects, the degree of support for a 
measure will rely upon the relationship between adverse effects 
that will otherwise continue and the remedial effects attributed 
to the measure. 

c. Comparability of Views 

A broad general knowledge of the relationships between interest 
groups is necessary to estimate how an interest group may be 
affected by a measure. Information from technical journals, past 
studies, conferences or professional associations is useful to 
interpret the viewpoints of interests. This information, in 
combination with technical judgment, will be required to evaluate 
measures. 

d. Fiscal Acceptability 

Fiscal impacts are relative to the size of governments. Large 
capital intensive measures at the level of national government 
may effect other Federal budgetary priorities. Localized 
measures at specific problem areas, although lower in cost, may 
have relatively severe effects on local budgets. A determination 
of the relative fiscal impacts requires basic information about 
the level of government which will implement a measure. The next 
step is to relate available fiscal resources with the cost of a 
measure. If a budgetary constraint is anticipated, a trade-off 
procedure may be developed to support decisions between public 
priorities. 

6. Eguitability 

Decisions regarding the equity of a measure must integrate all of 
the data obtained from the above core criteria across all 
interest groups. Once the data requirements from core criteria 
#1 thru #5 are provided, the degree of equity at the sectoral, 
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regional and bi-national levels can be made. Quantitative values 
for all outputs or effects from a measure, for the tangible 
aspects of benefits and costs, will be an important variable in 
the determination of equity. 

THE INSTRUMENT WITHIN THE STUDY CONTEXT 

Within the study, the development and testing of the evaluation 
instrument has forced a consideration of the broad principles 
upon which the merit of alternative measures might be addressed. 
This consideration is far from complete. The core criteria 
represent a set of concepts which this study has proposed as a 
basis for evaluating options. The exercise has also ensured that 
a broad range of impacts and implications are addressed. The 
instrument provides a structure which has aided in directing 
detailed analyses of the interests and components of the 
environment. The testing of the instrument has also contributed 
to the study by showing some implications of measures which are 
not always expected. 

Beyond the study, the instrument has considerable potential to 
aid government agencies with their in-house evaluations and to 
assist with informing and involving the public. The instrument 
provides a framework which obliges the user (government agency or 
member of public) to consider all economic and social interests 
and the natural environment. It provides a means of indicating 
what we know (and don't know) about implications of fluctuating 
water levels with and without measures. It encourages 
description of how impacts of measures are and might be estimated 
or measured. It suggests criteria which might be used in an 
evaluation process, and more importantly, forces the user to make 
explicit whatever criteria are to be used and their relative 
weights. The instrument might also be used to show, in a most 
general fashion, how certain types of measures perform on the 
criteria (as defined). 

The main utility of the evaluation instrument is as an 
organizational tool and a heuristic device. It is an aid in 
helping to develop and compare measures which respond to 
conditions associated with fluctuating water levels in the Basin. 
It should not be considered the sole basis of determining which 
courses of action should be pursued. 

Other avenues of inquiry and possible action have been explored 
in other annexes of the report. These include a consideration of 
the systemic context in which the conditions associated with 
fluctuating water levels reside; analyses of public policy and 
institutional developments for responding to these conditions; 
and the importance of substantial public participation and 
involvement in the consideration of these conditions. The 
development and testing of the evaluation instrument, and its 
future refinement and use, is viewed as a mechanism which 
complements significant developments in each of these other 
areas. 
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LIST OF CREDITS 

Development of an Evaluation Framework and its components for 
this study has been an ongoing process throughout much of Phase 
I. Its conceptual elements were developed under auspices of the 
Functional Group 3 Co-Chairs, Dr. Leonard Shabman of Virginia 
Tech and Dr. Barry Smit of the University of Guelph. A multi
criteria work group of FG3, co-chaired by Mr. Ray Rivers of 
Environment Canada and Mr. Curt Meeder of the U.S. Army Corps of 
Engineers, was responsible for much of the work leading to 
identification and definition of the core criteria and 
operational criteria. Some 20 invited participants to a multi
criteria workshop, held in Buffalo, New York on 16 June 1988, 
provided substantial assistance in this effort. 

A task group, headed by Mr. Robert MacLauchlin of the U.S. Army 
Corps of Engineers and Mr. Tony Wagner of Environment Canada, was 
assigned responsibility for assembling the components of the 
Evaluation Framework into a integrated whole. Barry Smit, Ray 
Rivers, Curt Meeder, and Mr. Jim Karsten of the U.S. Army Corps 
of Engineers also participated in the initial stage of "product 
development". Substantial development, improvement and 
refinement to the Evaluation Instrument was accomplished by a 
group comprised of Jim Karsten, Mr. Ron Guido, Mr. Mike Pelone, 
and Mr. Jonathan Brown of the U.S. Army Corps of Engineers and 
Mr. Mark Law of Environment Canada. Initial estimates of impacts 
on interests were drawn from the Interest Work Group reports of 
Functional Group 3. Refinement of the Impacts Matrix was 
undertaken by Curt Meeder with assistance from Ray Rivers. 
Valuable suggestions on this component were received from the FG2 
co-Chairs, Mr. Robert Roden of the Wisconsin Department of 
Natural Resources and Dr. Reid Kreutzwiser of the University of 
Guelph. Participants in the second set of test evaluations 
included Jim Karsten, Mike Pelone, Curt Meeder, and 
Mr. Steve Patch of the U.S. Fish and Wildlife Service, with 
assistance from Reid Kreutzwiser. Valuable suggestions on the 
first draft of this document were received from the IJC Lead 
Staff for this study, Dr. Murray Clamen of Canada and Mr. Don 
Parsons of the U.S. 

Narrative and tabular materials for this annex were developed in 
a first draft by Jim Karsten, Mike Pelone, Jonathan Brown, and 
Barry Smit, while Curt Meeder is primarily responsible for 
subsequent changes and editing of Annex F. Ms. Lueretta Jones of 
the U.S. Army Corps of Engineers has provided indispensable 
typing and editing support. Bob MacLauchlin and Tony Wagner 
maintain supervisory control and responsibility for this product. 

A challenging venture such as this is not undertaken without some 
"risk and uncertainty". Those who have participated 
substantially in this process will be the first to acknowledge 
that the product presented herein represents only a beginning 
step in an effort to develop an ongoing analytical capability to 
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assess the consequences of fluctuating water levels in the Great 
Lakes-St. Lawrence River Basin and to assess the impacts of 
possible measures. Continuing efforts are needed to further 
refine and enhance this evaluation process and to pursue its 
subsequent application during Phase II of this study and perhaps 
even in other contexts. 
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GLOSSARY OF TERMS 

Accretion: Accretion may be either natural or artificial. 
Natural accretion is the build-up of land, solely by the action 
of the forces of nature, on a beach by deposition of water or 
redistribution of material by wind. Artificial accretion is a 
similar build-up of land by reasons of an act of man, such as the 
accretion formed by a groin, breakwater, or beach fill deposited 
by mechanical means. 

Action: see "Measures" 

Adverse consequence (a common usage): Some negative implication 
of fluctuating water levels for a social, economic, environmental 
or political investment. 

Aggregate Sensitivity Model: The link between the visual 
situation model(s) and the "what if" modelling capability, this 
step in the analytical process will describe those factors most 
sensitive or critical in resolving problems caused by fluctuating 
water levels in the Great Lakes, taking into account the range of 
measures and stakeholder interests under consideration. 

Aggregate Visual situation Model: A pictorial display linked to 
an automated information/geographic information system(s) which 
connects the problems associated with fluctuating water levels 
with the stakeholders and their interests that are impacted by 
the problems, with an emphasis on overlapping or interacting 
relationships. 

Agreements: Joint statements among two or more governmental 
units on (i) criteria (purposes and goals) which should guide 
basin decision making, (ii) processes of decision making and 
(iii) authorities of governments to act. Agreements must be 
formalized in charters, treaties, letters of understanding, etc. 
Agreements serve to define the boundaries and constraints on 
choice of measures. 

Agricultural Interests: These interests benefit from the 
services of shore location (fertility and climate), water supply, 
and indirectly from the transport of grains. This interest class 
includes all types of farming and production agriculture. 

Alternative Dispute Resolution (ADR): Decision making guided by 
professional experts and based on scientific management 
principles, but includes interest groups in developing and 
assessing alternatives and in making tradeoffs between 
alternatives. 
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Associated Costs: Costs incurred as a result of implementing a 
measure. There are two types of associated costs. (1) Cash 
costs are expenditures required of an interest in order to take 
advantage of a measure. (2) Opportunity costs are a change in 
the welfare of an interest as a result of a measure. 

Bathymetry: The topography or relief of the lake bottom, as in 
the measurement of depths of water in oceans, seas and lakes; 
also information derived from such measurements. 

Beneficial consequence: Some positive implication of fluctuating 
water levels for a social, economic, environmental or political 
investment. 

Commercial Fishing: Commercial fishing interests use the Great 
Lakes habitat and shore access services to earn income and 
sustain a lifestyle from sale of fish and fish products. 

Commercial/Industrial: Commercial and industrial interests are 
those firms whose activities are tied into having a fixed point 
location along the shoreline and whose net income position is 
potentially affected by fluctuating lake levels. The interest is 
made up of a number of diverse businesses that are often 
represented by specialized trade associations and because of 
diversity of activities and geographic dispersion may not be 
uniformly affected by lake level fluctuations. 

Compensation: Any expenditure received by an interest to 
mitigate costs imposed by a measure. Compensation may be in the 
form of money paid to those affected by an action, or it may 
involve creating similar conditions to the pre-project state to 
mitigate effects of the measure. 

Connecting Channels: A natural or artificial waterway of 
perceptible extent, which either periodically or continuously 
contains moving water, or which forms a connecting link between 
two bodies of water. The Detroit River, Lake St. Clair and the 
St. Clair River comprise the connecting channel between Lake 
Huron and Lake Erie. Between Lake Superior and Lake Huron, the 
connecting channel is the St. Marys River. 

Consumptive Use: The quantity of water withdrawn or withheld 
from the Great Lakes and assumed to be lost or otherwise not 
returned to them, due to evaporation during use, leakage, 
incorporation into manufactured products or otherwise consumed in 
various processes. 

control Works: Hydraulic structures (channel improvements, 
locks, powerhouses, or dams) built to control outflows and levels 
of a lake or lake system. 

Convergent Shores: The phenomena of converging shorelines; such 
as Saginaw Bay. Water-level fluctuations are exaggerated as 
shorelines converge. 
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Criteria: These are evaluative rules on some dimension of 
concern to one or more interests in the decision making process. 
Criteria are conceptual but must have operational (measurable in 
principle) components. Any single criterion can be used to judge 
the merits of a measure or policy along the dimensions 
encompassed by the criterion. Criteria are used to judge 
measures and criteria are used to judge the decision making 
process (for example, group access to the decision making 
bodies). 

crustal Movement: The change in level of the earth's surface at 
a location with respect to another location. Crustal movement is 
expressed as a differential rate of the change in level over 
time. This process is still continuing and effects differences 
in elevations. 

Decision by Governments: A choice by government to spend money 
or to change laws and regulations to implement measures. 

Distribution: An assessment of the effectiveness and efficiency 
of a measure, or combinations of measures, on a basis which 
considers all of the interests affected by a problem associated 
with fluctuating water levels. (For consideration within the 
evaluation framework). 

Diurnal Tide: A tide with one high water and one low water in a 
tidal day. 

Diversions: A transfer of water either into the Great Lakes 
watershed from an adjacent watershed, or vice versa, or from the 
watershed of one of the Great Lakes into that of another. 

Drainage Basin: That part of the surface of the earth that is 
occupied by a drainage system of rivers and lakes. 

Economic Sustainability: The objective of maintaining, at a 
minimum, the existing level of economic activity within the Great 
Lakes-st. Lawrence River Basin. Economic growth and development 
can be realized through greater productivity in the application 
of existing economic and natural resources so that these goals 
are not achieved at the expense of environmental, social, and 
cultural resources of significant value of society. 

Ecosystem: The interacting complex of living organisms and their 
non-living environment. In the context of this IJC study, these 
concerns relate primarily to biophysical impacts within the 
coastal zone as a consequence of fluctuating water levels. 

Educational and Learning Activities: Activities undertaken 
through the formal education system, in post-secondary settings, 
for the media, and in informal, public meetings. Example: 
supplemental curricular lessons and activities for secondary 
school students. 
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Effectiveness: The degree to which a problem associated with 
fluctuating water levels is resolved or made worse by 
implementation of a measure. (For consideration within the 
evaluation framework.) 

Efficiency: A comparison of the benefits gained and the costs 
incurred in implementing a measure in response to a problem 
associated with fluctuating water levels. (For consideration 
within the evaluation framework.) 

Electric Power Xnterest: Power interests are composed of all 
forms of electrical generation that depend on water as an 
integral part of power production process. The interest uses the 
Great Lakes and the St. Lawrence River for shore access service 
and water supply for hydro power head, cooling water and steam 
power and therefore includes hydro power, nuclear power, and 
'fossil fuel-fired electric power. 

Empirical: Relying or based solely on experiment and observation 
rather than theory. 

Environment: The natural conditions and resources fundamental to 
sustaining life and the well-being of mankind and wildlife. In 
the context of this IJC study, these concerns relate to the ways 
in which fluctuating water levels affect such interests as 
domestic water supply and sanitation, agriculture, recreation and 
tourism, use of shore property, both public and private, flood 
control, and wildlife habitats. 

Environmental Xntegrity: The sustenance of important biophysical 
processes which support plant and animal life and which must be 
allowed to continue without significant change. The objective is 
to assure the continued health of essential life support systems 
of nature, including air, water, and soil, by protecting the 
resilience, diversity, and purity of natural communities 
(ecosystems) within the environment. 

Environmental Xnterests: This class of interest is primarily 
concerned with the environment in its own right and not with any 
specific use or exploitation from the Great Lakes Ecosystem. The 
class is represented primarily by naturalist and conservation 
groups and government agencies with a mandate of preserving the 
environment. 

Equitability: The assessment of the fairness of a measure in its 
distribution of favorable or unfavorable impacts across the 
economic, environmental, social, and political interests that are 
affected. 

Erosion: The wearing away of the shoreline and lake or riverbed 
by the action of waves and currents. Shoreline erosion on the 
Great Lakes is most often a result of the combined action of 
waves and currents. 
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Evaluation: The application of data, analytical procedures and 
judgment related to criteria to establish a judgment on the merit 
of a measure, policy or institution. Evaluation is a process 
which is conducted both within formal studies and by separate 
interests, although different data, procedures and criteria may 
be employed in the evaluation by different interests. 

Evaluation Framework: A systematic accounting of the criteria 
considered and methodologies applied in determining the impact of 
measures on lake levels, components of the environment, 
stakeholders, and stakeholder interests. 

Evapotranspiration: The loss of water from the soil by 
evaporation and transpiration (the passage of water from plants 
through membranes or pores). 

Governance system: 
institutions which 
adopted over time. 

The complex of interest, policy and 
result in decisions on measures that are 

Government Interests: These interest include all levels of 
government, local, regional, state/provincial and federal. 

Groundwater: Subsurface water occupying the zone of saturation. 
In a strict sense, the term is applied only to water below the 
water table. 

Group Depth Interviews (GDI•s): A technique used in the field of 
marketing to gather perceptual data from a small group of 
representatives of local interests and governments on the 
following: the problems caused by different lake levels; the 
opportunities presented by different Measures; the factors 
involved in decision making about adopting Measures; and the 
consequences of Measures. It should be noted the GDI's reflect 
accurately the perceptions of the attendees but do not 
necessarily reflect the perceptions of all individuals within an 
interest. 

Hanging Dam: A form of ice jam. 

Hydrodynamics: A branch of science that deals with the motion of 
fluids and the forces acting on solid bodies immersed in fluids 
and in motion relative to them. 

Hydrometeorology: A branch of science concerned with the study 
of the atmospheric and land phases of the hydrological cycle, 
with emphasis on the interrelationships involved. 

Ice Boom: A structure installed to aid in the formation and 
maintenance of an ice arch at the head of a river, and thus 
reduce the adverse effects of ice on river levels and flows. 

Ice Jam: An accumulation of river ice, in any form, which 
obstructs the normal river flow. 
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Zee Retardation: The difference between the amount of water 
discharged at given lake and river stages under open water 
conditions and under ice conditions. 

Xmpact Matrix: A display which contains across-the-board 
assessments of how the various measures analyzed impact on the 
natural environment and all identified stakeholders and their 
interests, using the criteria agreed upon in the evaluation 
framework. 

Xmplementation cost: There are three costs that governments must 
assume when implementing any action; the initial or capital cost 
of implementation, costs associated with operation and 
maintenance of an action, and any compensatory costs. 

Xmplementability: The ability to put into effect a measure 
considering factors of engineering, economic, environmental, 
social and institutional feasibility. (For consideration within 
the evaluation framework). 

Xmplementability and Political Acceptability: The coalescence of 
sufficient support to endorse a measure and the identification of 
a legal or institutional mechanism able to be applied to put the 
measure into effect. The greater the breadth of support, 
agreement, and consensus among affected interests, the more 
likely is the measure to be politically acceptable and 
implementable. The more demonstrable the feasibility of a 
measure, in its engineering, economic, environmental, social, and 
financial aspects, the more likely it is to be politically 
acceptable and implementable. 

Xmplementing Authority: Any governmental agency at any level 
having appropriate authority to authorize and execute the 
implementation of any particular action and the jurisdiction to 
enforce an action. 

Xnfiltration: Movement of water through the soil surface and 
into the soil 

Xnstitution: 
the authority 
affecting the 

An organization of governmental units 
and ability to facilitate and/or make 
implementation of measures. 

which have 
decisions 

Xnterests: Any identifiable group, including specialized mission 
agencies of governments which perceive that their constituents/ 
members welfare is influenced by lake level fluctuation or 
policies and measures to address lake level fluctuation, and are 
willing and able to enter the decision making process to protect 
the welfare of their constituents/members. 
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Xnterest Classification syst-: A categorization of the 
different types of impacts caused by fluctuating water levels. 
Envisioned as part of an Impacts Matrix whereby the affects of 
introducing various measures on each area of impact can be 
displayed. 

xnvestment: Expenditure made by an interest in one time period 
to capture benefits in another period. The investment decision 
presumes knowledge and understanding of future risks and 
uncertainty. 

Lake outflow: The amount of water flowing out of a lake. 

Lake Years: A hydrologic year considered to begin in August. 

Location Benefit: Positive effect on the welfare of an interest 
derived from shore location and water level situation. 

Location cost: Negative effect on the welfare of an interest 
derived from shore location and water level situation. 

Low water DatW11: The plane on each lake to which navigation 
chart depths and Federal navigation improvement depths are 
referred. Also referred to as Chart Datum. 

Marsh: see "Wetlands". 

Mass Transfer Relationship for Evaporation: An application of 
Dalton's Law, where evaporation is considered to be a function of 
the wind speed and the difference between the vapor pressure of 
saturated air at the water surface and the vapor pressure of the 
air above. 

Measures: Any action, initiated by a level(s) of government to 
address the issue of lake level fluctuations, including the 
decision to do nothing. Measures are defined by three elements. 
The first element is the specific investment or action intended 
to affect the land and water resource and/or the human use of the 
land and water resource. The second element is the manner in 
which the socio-economic cost burden for an action is distributed 
(i.e. who pays?). And the third element refers to the 
implementing authority (i.e. who is responsible for executing and 
enforcing the action). Actions have been classified into six 
types: 

Type 1 - Regulation and Diversions: Any engineering action which 
can alter Great Lakes water supplies, water levels and flows. 

Type 2 - Land and Water Adaptations: Actions which involve 
government investment to adapt to or modify local land and water 
use in an effort to adapt to water level fluctuations and natural 
shore processes. 
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Type 3 - Restrictions on Land and Water Use: Actions whereby 
governments restrict how interests may use the land and water of 
the Great Lakes Basin. 

Type 4 - Programs to Influence Use: Public programs and policies 
to provide information and alter financial incentives to 
influence the ways in which interests make decisions about the 
use of the land and water. 

Type 5 - Emergency Response: Actions by governments to emergency 
situations. These are short-term measures to ease immediate 
problems. 

Type 6 - Combinations: Two or more of the above types of actions 
combined to address the issue of fluctuating water levels. 

Meteorological: Pertaining to the atmosphere or atmospheric 
phenomena; of weather or climate. 

Negotiation: The process of seeking accommodation and agreement 
on measures and policies among two or more interests having 
initially conflicting positions by a "voluntary" or "non-legal" 
approach. 

Net Basin Supply: Represents the supply of water a lake receives 
from its own basin less the losses by evaporation from the lake 
surface and loss or gain due to seepage, and the inflows to the 
lake and the outflows from it. 

Physiography: A descriptive study of the earth's surface. 

Policy: Policy may cause certain positions to be taken by the 
governments without evaluation, and may result in positions of 
other interests to be discarded or accepted without evaluation. 

Position of Interests: The perceptions, beliefs and preferences 
of interests regarding fluctuating water levels, implications of 
those levels, and acceptability of a measure or policy to an 
interest. Positions are based upon an evaluation process. 
Positions may be directly stated or may be inferred by supporting 
or opposing activities taken by the interest in the decision 
making process. 

Public communications: Activities where the purpose, design, and 
plan intends for two-way communication for a defined period of 
time between Study personnel and the public or various publics. 
Examples: the Toledo Public Information Meeting and the Public 
Comment Process on the Task Force Report and Background Paper. 

Public Information: Activities where the purpose, design, and 
plan intends to deliver information to the public or various 
publics. Examples: press releases and articles in the IJC's 
Focus Newsletter. 
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PUblic xnvolvement: Activities where the purpose, design, and 
plan is such that members of the public or various publics are 
engaged in the study on a continuing basis with other "expert" 
resources. Example: a member of an interest group serving as a 
functional group member. 

PUblic Participation: Activities where purpose, design, and plan 
intends that members of the public have an opportunity to 
participate for a defined period of time in a Study activity. 
Example: input into a portion of the work activities of a 
functional group through a workshop. 

Recreational xnterests: Non-riparian recreation interests 
include individuals, some of which are represented by specialized 
associations, which are located both inside and outside the Great 
Lakes Basin. This interest does not include those who own 
shoreline property. These interests seek access to the lakeshore 
and to some extent depends upon the habitat services of the lakes 
for serving its interests. Recreation interests benefit from 
angling, hunting, non-consumptive recreation, boating, swimming, 
and camping. 

Regression Equation: A mathematical expression which 
statistically relates two or more variables. 

Regulation: In 
certain goals. 
of water levels 

accordance with a rule designed to accomplish 
In this study, the term applies both to controls 
and controls of land and water use. 

Riparian: The interest group is comprised of very many 
individuals, some of which are represented by various coalitions 
and associations with a wide range of organization and political 
strength. 

Riparians: Persons residing on the banks of a body of water. 

Robustness: The breadth or depth across fluctuation effects or 
across stakeholders of the effectiveness of a measure in 
resolving a problem associated with fluctuating water levels 
under a variety of changing conditions. (For consideration 
within the evaluation framework). 

Runoff: The portion of precipitation on the land that ultimately 
reaches streams and lakes. 

seiche: A standing wave oscillation of a body of water that 
continues, pendulum fashion, after the cessation of the 
originating force. 
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Sensitivity: The degree to which an interest is effected by, 
receives benefits from, or suffers consequences of, water level 
fluctuations. sensitivity is related to the preparedness of the 
interest to the effects of levels and the ability of the interest 
to adapt. (see also "Adverse Consequence - FGJ Operational 
Definition). 

snowpack water: The depth of water which would result from the 
melting snow cover of a given area. 

Social Desirability: The continued health and well-being of 
individuals and their organizations, businesses, and communities 
to be able to provide for the material, recreational, aesthetic, 
cultural, and other individual and collective needs that comprise 
a valued quality of life. The satisfaction of this objective 
includes a consideration of individual rights, community 
responsibilities and requirements, the distributional impacts of 
meeting these needs, and the determination of how these needs 
should be achieved (paid for) along with other competing 
requirements of society. 

Socio-economic conditions: Pertaining to the demographics of a 
region. 

stakeholder: An individual, group, or institution with an 
interest or concern, either economic, societal or environmental, 
that is affected by fluctuating water levels or by measures 
proposed to respond to fluctuating water levels within the Great 
Lakes-st. Lawrence River Basin. 

steady-state: No change over time. 

Systems Approach: An analysis which is structured in such a way 
as to identify the many interrelated problems and interests 
affected by fluctuating water levels in the Great Lakes-st. 
Lawrence River Basin. This means an overriding concern that all 
aspects of the problems associated with fluctuating water levels 
be analyzed and evaluated, and their linkages be identified and 
weighted as to the degree of sensitivity in the system. 

Transportation Interests: Transportation includes movement of 
goods in Great Lakes-st. Lawrence shipping channels and into and 
out of Great Lakes-st. Lawrence ports. • Transportation interests 
are comprised of two major sub-classes: ocean going and lake 
carrier shipping companies, often represented by shipping 
associations, and ports, often represented by port associations. 
Associated with the lake transportation interests are other 
interests within the regional transportation infrastructure, 
including truck and rail interests. 
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Uncertainty and Risk: The evaluation of a proposed measure in 
terms of the unpredictability and magnitude of the consequence 
which may follow, the detectability of anticipated or 
unanticipated consequences, and the ability to reverse, adapt, or 
redirect the measure, depending on its effects. 

Urbanization: The change of character of land from rural to 
urban. 

Water supply: Water reaching the Great Lakes as a direct result 
of precipitation, less evaporation from land and lake surfaces. 

Watershed The area drained by a river or lake system. 

Wetlands: "Lands where the water table is at, near or above the 
land surface long enough each year to support the growth of 
hydrophytes (plants which prefer wet conditions), as long as 
other environmental variables are favorable." (Cowardin, et.al., 
1977) Along the Great Lakes shoreline they include marshes, 
swamps and other lands generally considered to be potential 
havens for fish and wildlife areas. 

"What If" Modelling Capability: The ability to simultaneously 
determine the impacts of many different stakeholders and their 
interests in response to the implementation of a wide range of 
measures to deal with problems associated with fluctuating water 
levels in the Great Lakes-st. Lawrence River Basin. 
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MEASURE: 

ECONOMIC SUSTAINABILITY 

Operational Criteria: Aggregated Bi-National Net Benefits 

Definition: The effect of a measure in terms of the total net benefits 
(i.e., net combined total national economic impacts for 
the USA and Canada minus the total bi-national costs of 
the measure) it produces 

TABLE OF ECONOMIC IMPACTS 

Nav Riparian Power Recreat Com/Ind Com/Fish Agy Nat Peoples 

1:. 

UN 

Total 

Costs are the present value of the measure which includes all planning, 
<its s i gn., adm i-n i s.trat .i.ve., . c-ons.t,ru-c-:t..i-on-, • .. enf ,orce-menf., ·maintenance, 
replacements inclusive of all other resource costs necessary to make 
the measure fully operational 

ESTIMATE OF ECONOMIC COSTS: 

ESTIMATE OF NET ECONOMIC BENEFITS: (+)/(-) $ 

As measured by: The net difference between economic benefits and 
economic resource costs 

+ 3 SUBSTANTIAL positive net present values 
+ 2 MODERATE .. 
+ I MINIMAL ... 

0 No net aggregate gain or loss 

- I MINIMAL . . 
- 2 MODERATE .. 
- 3 SUBSTANTIAL negative net present values 
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1. ECONOMIC SUSTAINABILITY <Continued) 

Operational Criteria: Aggregated Bi-National Net Benefits (cont'd) 

Rating: 

Rationale: 

Operational Criteria: Regional Economic Development 

Definition: Net change in the natural or competitive potential of 
regions within the Great Lakes Basin relative to pre-measure 
exi~ting conditions 

As measured by: The net changes in the levels of income or employment 
within the Great lakes Basin 

+ 3 SUBSTANTIAL net increase in levels of income and employment 

+ 2 MODERATE ... . 
+ I MINIMAL .. . 

0 No net change in levels of income and employment 

- 1 MINIMAL .. . 
- 2 MODERATE ... . 

3 SUBSTANTIAL net decrease in 1.evels ~f i.ncome and employmPnt 

Rating: 

Rationale: 

APP. F-3-3 



2. ENVIRONMENTAL INTEGRITY 

Operational Criteria: Environmental Diversity 

Definition: The (a) richness of plant and animal species; (b) number of 
habitats, and; (c) number of physical features 
(eg., bluffs, dunes, beaches, etc) 

As measured by: (a) changes in the number of plant and animal species 
,,;after, th. ,env-Jr<>tU11ent--:m11;, ,.a,ljus t~d ·-ch·. -the ·impacts 

Aquatic Assessment: ________________________________________________ _ 

~---------------------------------------------

Wetland 
Assessment:-------------------------------------------------

Terrntrial Assessment: _______________________________________________________ _ 

-------------------- ----------------

+ 3 MINIMAL increase in diversity (assuming no negative competition) 

+ 2 No change 
+ I This value not used for this operational criteria 

0 Not Applicable 

1 IUNlMAL 4ecrease 
- 2 HOOERATE increase or decrease 

- 3 SUBSTANTIAL increase or decrease 

Rating: 

Rationale: 



2. ENVIRONMENTAL INTEGRITY (Continued) 

Operational Criteria: Environmental Diversity <Continued) 

As measured by: <bl changes in the number of all habitats 

Aquatic Assessment: ____________________________________________________ _ 

---•-·-·-----------·--

Wetland 
Assessment: _______________________________________________________ _ 

Terrestrial Assessment: _______________________________________________________ _ 

• -3 SUBSTANTIAL ;r,croase. 

+ 2 MODERATE ..... . 
+ I MINIMAL .... . 

0 No net changes or not app Ii cab I e 

- I MINIMAL .... . 
- 2 MODERATE .... . 

- 3 SUBSTANTIAL decrease. 

Rationale: 
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2. Environmental INTEGRITY <Continued) 

Operational Criteria: Environmental Diversity (Continued) 

As measured by: (c) the change in the number of physical features 
(e.g., number of dunes ,bluffs, beaches, etc. ) 

Aquatic 
Asse~~merit: ____________________________________________________ _ 

--------------------------------------------- -- -· 

Wet I an.d Assessment: ____________________________________________________ _ 

---------------------------------------------------------

Terrestrial Assessment: _______________________________________________________ _ 

-----------------------------

+ 3 No change 

+ 2 This value not used for this operational criteria 
+ 1 This value not used for this operational criteria 

0 Not Applicable 

- 1 MINIMAL changes 
- 2 MODERATE changes 

- 3 .SUBSH1NTIAL ,hanges 

Rating: 

Rationale: 
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2, Environmental INTEGRITY (Continued) 

Operational Criteria: Environmental Purity 

Definition: Maintenance of pre-measure conditions or characteristics 
of the aquatic, terrestrial and wetland environments 

As measured by: The change. in the level of toxic or chemical contamination: 
either direct and/or indirect (e.g., dilution) 

+ 3 SUBSTANTIAL decrease in toxicity or contamination 
+ 2 MODERATE ..... . 
+ 1 MINIMAL ..... . 

0 No change in existing toxicity or not applicable 

- 1 MINIMAL 
- 2 MODERATE 

3 SUBSTANTIAL increase in toxicity or contamination 

Rating~ 

Rationale: 

As measured by: Air, water and soil and soil substrate quality 

+ 3 SUBSTANTIAL improvements to existing air, water and soi I & substrate qua I ity 

+ 2 MODERATE ..... , 
+ 1 MJNlliAL ~ •••• 

0 Negligible change in air, water, and soil or soil subatrate quality 
inclusive of short term impacts or not applicable 

- 1 .MINIMAL ..... . 
- 2 MODERATE , , , , , 

- 3 SUBSTANTIAL degradations to .axiriing al.-, .water and a0-i I substrate quality 

Rating: 

. ilati.ona I e: 
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2. ENVIRONMENTAL INTEGRITY (Continued) 

Operational Criteria: Environmental Purity (Continued) 

As measured by: The introduction of exotic organisms 
(+) is beneficial to the environment, 
(-) is detrimental to the environment 

+ 3 Large number of beneficial organi.sms 

+ 2 MODERATE ..... . 
+ I MINIMAL ..... . 

0 No introductions or not applicable 

- I MINIMAL 
- 2 MODERATE 

- 3 Large number of detrimental organisms 

Rating: 

Ration ale: 

Operational Criteria: Environmental Resilience 

Definition: Ability of any environment to recover from some disturbance, 
natural or human 

As measured by: Technical judgment of an environment's ability to 
recover from the impacts 

+ 3 Environment will recover to pre-measure ,tate 

+ 2 MODERATE .... 
+ I MINIMAL .. 

0 Environment can recover towards pre-measure state or not applicable 
- 1 MINIMAL ••..•• 
- 2 MODERATE .... 

- 3 Environment will not recover to pre-measure state 

.Rating: 

Rationale: 
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2. ENVIRONMENTAL INTEGRITY <Continued) 

Operational Criteria: Environmental Productivity 

Definition: The ability of an environment to produce e variety of 
(a9 physical and (b) biological outputs essential 
to the maintenance of the existing environment 

As 11easured by: ·<a) The total habitat area (abiotic) 

. , 
Aquatic ,· Assessment: _____________________________________________________ _ 

-----------------------------------------------------· 
Wetland Assessment: ___________________________________________________ _ 

-------------------------------------------------------
Tnn,strial 
Assessment: ______________________ ---------------------------------

--------------------------------------------------
+ 3 SUBSTANTIAL gain 

+ 2 MODERATE ... 

• • • 

+ I MINIMAL 

0 No Gain or not applicable 

- l MINIMAL ..... . 
- 2 MOOERAlE ... . 

- 3 SUBSTANTIAL loss. • • 

Rating: 

Rationale: 

APP. F-3-9 



2. ENVIRONMENTAL·INTEGRITY (Continued) 

Operational Criteria: Environmental Productivity <Continued) 

As measured by: (b) The net primary productivity (mg/1112/day) 
of living matter produced 

Aquatic 
Assessn•e:, t: _______________________________________ _ 

---------------------------------------------------

Wetland Assessment: ______________________________________________ _ 

Terrestrial 
.Assessment: _________ _ --------·---------

--------------------------------------------------

+ 3 SUBSTANTIAL gain 

+ 2 MODERATE ... . 
+ I MINIMAL ... . 

0 No gain or not applicable 

- I MINIMAL . . . . 
~ 2 MODERATE .... 

-·3 SUBSTANTIAL lo•• 

Rating: 

·Rationale: 

• • • 
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3. SOCIAL OESIRABILITY 

Operational Criteria: Human Health, Security and Well-Being 

Definition: The exposure of shoreline property owners and users to adverse 
physical effects from natural phenomenon including lake storms 
and extreme high and low water levels 

As measured by: The technical judgment of the estimated degree to which 
.,.-me;asur.e--wi,J.I ,chan~.e ·.the .,ne.i<lenc• of disruptions, damag•s, 
induding evacuations of individuals, fami I ies, communities 
at specific sites; adverse effects of extreme low waters 
and expected consequences upon water quality, dilution, etc. 

+ 3 SUBSTANTIAL net decrease in the frequency, intensity or reduced 
monetary losses associated with extreme natural phenomenon 

+ 2 MODERATE .. 
+ 1 MINIMAL .. 

0 N~ net change 

- 1 MINIMAL .. . 
- 2 MODERATE ... . 

- 3 SUBSTANTIAL inducement for future potential disasters and/or 
substantial increase in shoreline development susceptible to 
adverse effects from natural phenomenon 

Rating: 

Rationale: 
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3. SOCIAL DESIRABILITY (Continued> 

Operational Criteria: Private Property Rights 

Definition: Legal guarantees and limitations of perceived and de facto 
property and water rights 

As measured by: Changes in private property rights 

+ 2 This value not used for this operational criteria 
+ I This value not used for this operational criteria 

O MODERATE change to pre-measure property rights or not applicable 

- I These values not used for this operational criteria 
- 2 These values not used for this operational criteria 

- 3 SUBSTANTIAL change and/or restriction to pre-measure 
property rights 

Rating: 

Rationale: 
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3. SOCIAL DESIRABILITY <Continued) 

Operational Criteria: Effects Across Social Strata 

Definition: Distributional effects of a measure 

As measured by: The incidence of impacts across income levels or intervals 
of ~ropertv values and the beneficial/detrimental effects 
.on interests 

+ 3 Distribution of impacts is equal within various interest classes 
across the designated intervals of income or. property values; and the 
effect of the measure to most interests is beneficial 

+ 2 Distribution of impacts is equal; and the overall net effect of the 
measure on interests is beneficial 

+ I Distribution of impacts is equal; and the overall net effect of the 
measure on interests is neutral 

,(' Distdbution of i111pacts .js equal,; an·d the c0ve-ral I 'llei effect of the 
measure on interests is slightly detrimental 

- 1 Uneven distribution of impacts; and the overall net effect of the 
measure on interests is moderately beneficial 

- 2 Uneven distribution of impacts; and the overall net effect of the 
measure on interests is neutral 

- 3 Uneven distribution of impacts across income levels or property value 
intervals; and the effects of the measure on most interests is detrimental 

Rating: 

Rationale: 

3. SOCIAL DESIRABILITY (Continued) 

Operational Criteria: Public access to natural and cultural resources 

Definitic0n: Availability of active and passive recreational and ~ltural 
· .. ,.-,l)'Oriama, ••. _., __ ii:c , •• rti•i .. tin 
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As measured by: The net change of available opportunities for cultural 
opportunities and general or specialiied recreational 
activities which exist within the Basin 

+ 3 SUBSTANTlAL creation of additional user days or annual activity occasions 

+ 2 MODERATE .••... 
+ 1 MINIMAL ..•.•. 

0 No net change or not applicable 

- 1 MlNlMAL .. . 
- 2 MODERATE ... . 

3 SUBSTANTIAL loss of existing user days or annual activity occasions 

Rating: 

Rationale: 
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4. RISK AND UNCERTAINTY 

Operational Criteria: Flexibility 

Definition: Ability of a measure to adjust to conditions outside 
the expected range of physical and/or social conditions. 
<e.g., extreme climatic scenarios, population shifts, etc) 

As measured by: Technical judgment of the operational range or 
hnphJMntat ion ,cri:teri11 of a measure 

+ 3 Fully flexible <responds wel I to changes outside the expected 
range) 

+ 2 
+ 1 

MODERATELY 
MINIMALLY 

-0 Partially flexible and can possibly respond to a changed 
condition 

- 1 MINIMALLY. , .. , 
- 2 .MODERATELY .... 

• 3 Totally inflexible (no response is possible) 

Rating: 

Rationale: 
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4. RlSK AND UNCERTAINTY (Continued) 

Operational Criteria: Revers i bi Ii ty 

Definition: The characteristic of a measure and its outputs that allows it to 
be removed, liquidated or annulled. 

As measured by: (a) Degree of residual effect of the measure on 
the man-made environment 

+ 3 Full restoration to pre-measure conditions possible 

+ 2 MODERATE .... 
+ 1 MINIMAL . . . . . . 

0 Ability to restore to pre-measure conditions: partial recovery of 
pre-measure conditions but with some residual effects 

- 1 MINIMAL .... 
- 2 MODERATE 

- 3 Recovery not possible; natural or physical effects are permanent 

Rating: 

Rationale: 

As measured by: (b) degree of residual effect of the measure on 
the natural environment 

+ 3 Full restoration to pre-measure conditions possible 

+ 2 MODERATE ••.. 
-1- ,t . MI.NI HAL . . . , . . 

• 0 Ability to restore to pre-,neasure conditions: partial recovery of 
pre-measure conditions with some residual effeets or not applicable 

- 1 
- 2 

MINIMAL . • • 
MODERATE .. • • • 

- 3 Recovery not possible; natural or physical effects are permanent; 
no recovery possible 

Ratina: 
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4, RISK AND UNCERTAINTY <Continued) 

Operational Criteria: Predictabi I ity 

Definition: Ability of a measure to fulfill its intended objectives 
within .the range of predicted impacts 

As measured by: The extent of scientific or practical knowledge about a 
.parti c.u lar measure 

+ 3 There is substantial body of knowledge about a particular measure and a 
high degree of confidence about its characteristics, impacts 
or expected outputs or function 

+ 2 MODERATE .... . 
+ 1 MINIMAL ..... . 

0 limited information available and/or few examples exist 

- 1 MINIMAL .... . 
2 ~ODERATE .... . 

3 Measure is conceptual in nature, has never been implemented within 
the region or may have unpredictable outputs or impacts upon the 
man-made or natural environments 

Rating: 

Rationale: 

4. RISK .AND Ut.lCERTAINTY (Continued> 

Operational Criteria: Responsiv··eness 

Definition: Ability of a measure to respond to both high and low water conditions 

As measured by: The technical judgment of the operational 
range or implementation criteria of a measure 

+ 3 Responds utre•elv well to.both hi11h and 1- .. ater conditions 

+ 'Z MODERA'T!l 'I . . . . 
+ 1 MINIMALLY ..... 
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0 Responsive to either one, but is marginal or has no effect on the 
other extreme 

-1 MINIMALLY ..... 
-2 1-iOOERATEL Y . . . . . 

- 3 Not substantially responsive to either extreme 

Rating: 

Rationale: 

5. Implementability & Political Acceptability 

Operational Criteria: Technical Feasibility 

Definition: The degree to which a measure can be successfully implemented 

··.As-measured .by~ ,The. appl i<:at-ien -of -e•isti,ng technology or past expPrience 

+3 Technology to be used is sound; substantially well known and similar 
measures have been successfully implemented elsewhere 

+ 2 MODERATELY ..... . 
+ I MINIMALLY ..... . 

0 Practical examples may exist but at locations outside the Great Lakes Basin 

-- l ,M.HHNALL V • • • • • 

- 2 MODERATELY •.... 

- 3 No technology available and or no past experience with the specific measure 
exists 

Rating: 

Rationale: 
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5. Implementability & Political Acceptability (Continued) 

Operational Criteria: Legal and Policy Compatibility 

Definition: Degree of complexity of the administrative process required by 
existing laws and policies across al I levels of government 

As measured by:. The ease of implementing a measure across 
governmental rules, regulations or p.ol icies 

• (.a) lhe United St:atu -and, .(-b) Canada 

al I fevels 
within 

+ 3 SUBSTANTIAL compliance with all rules, regulations or policies 

+ 2,Thjs value not used for this operational criteria 
+ 1 This value not used for this operational criteria 

of 

0 Minor changes at low levels of government may be necessary to implement 
a measure 

- l This value not used for this operational crit&ria 
- 2 This value not used for this operational criteria 

·a-SUBST-Atff!Al. ,ce'O'flO.ioe'b. are 1<1rown -·tc •--e><'i-st -at ;,ntu·nat.ional • _,o·r national 
levels of government 

(a) within the United States 

Rating: 

Rationale: 

(b) within Canada 

Rating: 

Rationale: 
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5, Implementability & Political Acceptability (Continued) 

Operational Criteria: Cost-Sharing Acceptability 

Definition: The willingness of responsible parties to participate in cost-sharing 

As measured by: The perceived willingness of participants (including governments, 
direct beneficiaries, and/or other interests) to successfully 
negotiate the agreements necessary to cost share a particular 
measure 

+ 3 High probability of negotiating a cost-sharing agreement and/or past 
support for cost-sharing of this particular measure 

+ 2 This value not used for this operational criteria 
+ 1 This value not used for this operational criteria 

0 Moderate probability of negotiating cost-sharing agreements and/or 
~ome experience for similar measures 

- 1 This value not used for this operational criteria 
2 Th·is vclu" '!lot us-ed fo.- thi~ ·operational ·criteria 

- 3 Low probab i Ii ty of negotiating cost-sharing agreements and/or 
no past experience or acceptance of cost-sharing for similar measures 

Rating: 

Rationale: 
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5. Implementability & Political Acceptability (Continued) 

• Operational Criteria: Compatibility of Views 

Definition: The concurrence, or lack thereof, by interest classes for 
a specific measure 

As measured by: Technical judgment of th• extent of support by interest 
classes for a proposed measure 

Nav Riparian Power Recreat Com/Ind Com/Fish Agy Nat. People 

Sup po rt 

Oppose 

Ind i ff 

+ 3 Al1110,,t a I, i nternt classes -suppo,-t, none op-posed 

+ 2 Majority support, remainder are indifferent 
+ I Minimal support, some opposition 

0 Equal distribution of support/opposition 

- I Minimal opposition, remainder indifferent 
- 2 Majority oppose, few support 

- 3 Almost all interest classes oppose 

Rating: 

Rationale: 
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5. Implementability & Political Acceptability <Continued) 

Operational Criteria: Fiscal Acceptability 

Definition: The monetary resources, from whatever level of government, 
necessary to implement a proposed measure relative to other 
public priorities 

As measured ~y: The impact of the cost of a measure on a sponsors' other 
:pub.f.ic ·priorii:ies 

+ 3 Cost of the measure is not a burden and does not impact other priorities 

+ 2 This value not used for this operational criteria 
+ I This value not used for this operational criteria 

0 Cost of the measure is no more than a moderate burden on the sponsor and may 
have some impact upon other priorities 

- l This value not used for this operational criteria 
2 ·Th·i-s ·"a:ue not <1sed for this ·operational criteria 

3 Cost of the measure is a substantial burden on the sponsor and impacts 
on other spending priorities 

Rating: 

Rationale: 
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6. Equitabi I ity 

Operational Criteria: Sectoral Equity 

Definition: The degree to which a me~sure is viewed as fair and responsive to 
the perceived needs of each sector within the Great Lakes Basin 
in terms of the distribution of all impacts 

As Mea.sured by:· The magnitude and/or incidence of the gains and losses 
between sec-tors 

+ 3 There is a substantially equal balance of positive impacts between all 
sectors from a measure with no negative impacts to any sector 

+ 2 MODERATELY ..... . 
+ l MINIMALLY ..... . 

O Relatively few positive or negative impacts for most sectors 

- l MINIMAL ..... . 
2 MODERATE .... . 

- 3 There will be a substantial imbalance of gains or losses among sectors 

Rating: 

Rationale: 
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6, Equitability <Continued) 

Operational Criteria: Regional Equity 

Definition: The degree to which a measure is viewed as fair and responsive 
to the perceived needs of each region in terms of the 
distribution of all impacts 

As measured by: The magnitude and/or incidence or the gains and losses 
between regions 

+ 3 There is a substantially equal balance of positive impacts among 
almost all regions and no negative impacts for any region 

+ 2 MODCRA TEL Y • . • • • 
+ 1 MINIMALLY . . . . . . 

0 Relatively few positive or negative impacts for most regions 

- 1 MINIMAL . . . . . 
·- 2 MODERATE .... 

3 There is a substantial imbalance of gains or losses among regions 

Rating: 

Rationale: 
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6, Equitabilitv <Continued) 

Operational Criteria: Bi-National Equity 

Definition: The degree to whi.ch a measure is Yiewed as. fair and responsive 
in terms of the distribution of all impacts between the USA 
and Canada 

As measured by: The magnitude and/or incidence of all gains and tosses between 
nations 

+ 3 There is a substanti a I ly equal ba I ance of positive impacts between nations 
from a measure 

+ 2 MODERATELY ... . 
+ I MINIMALLY .... . 

0 Either nation will have positive impacts while the other nation has no 
negative impacts 

- I MINIMAL .. 
2 MODERATE -

3 There is a substantial imbalance of gains and losses between 
nations from a measure 

Rating: 

Rationale: 
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ANNEX F 

APPENDIX F-4 

SAMPLE OF A COMPLETED EVALUATION INSTRUMENT 
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MEASUllE: 

3. I. I 
Sdha, k5 ..fo,. 5tructuce.s '" Zoni~ 

. 'USA 

CAN 

ECONOY.IC SUS7AINAIIIUTY 

Operational Criteria: Aggregated Bi-National NU Benefits 

Definition: The effect of a measure in terms of the total net benefits 
(i.e., net combined total national economic impacts for 
the USA and Canada minus the total bi-national costs of 
the measure) it produces 

TABLE OF 1:CONOMIC IMPACTS 

Nav Riparian P01o1er llecreat Com/Ind Com Fish '"" Nat Peop 

* * * * * * * * * * * ~ * 'Ii< * ~ 

Total 0 +I 0 +I +- I I 0 + I +I 

-
Costs are the present value of the measure which includes all planning, 

design, administrative, construction, enforcement, maintenance, 
replacements inclusive of all other resource costs necessary to make 
the ;measure fully operational 

ESTIMATE OF ECONOMIC COSTS: -
ESTIMATE OF NE]: ECONOMIC BENEFITS:(+)/ 

/j-) 

,._ HINIM r.L.. 
~ COST 

$MINIHAL 
AlS1Tl\/i: 

As measured by: The net difference between economic benefits and 
economic resource costs 

+ 3 SUBSTANTIAL positive n~t present -values 
+ 2 MODERATE ..... . 
+ 1 MINIMAL ..•... 

0 No net aggregate gain or loss 

-1 .HINIHAL ..•••. 
• 2 MODERATE . . . . . 
• 3 SUllSTANl'lAL negati-ve net -present .,,.alues 
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l. ECONOMIC SUSTAINABILITY (Continued) 

Operational Criteria: Ar1rrg1ted Bi·National Hl.1 Benefits (cont'd) 

Rating: I + I I 
Rationale: M'0ciM0,I CQ<,ts nod some d'9c& a£ long + .. CM ecooc>00ic join <'-.Ct1J~S 

Q.. nt1n-1b;ic nf :;bor,l,~e loka>h~ - IJ,d, 1Ctico io :h,b+re damo.9e.s, f'..A+1.t.--e.. 
c.fu,..,1,1.p , .fc..1. tw-e ev1,.wo.:/,ons, o.ncl 1.A.+. 1;'!'-/ refoc:.a:tiot1s. • Assun-,es: No 
wN'l~'5"'-l-,o, ~ .. shod c:.1--,c.n-'e '" ,_.,~..-/<it vo-1.,.e. of hc.90..+.vel'f o.-l+c.dc.~ 
Prc~f,e.s - Thc.r-c. will be. siub;fiz1dic-t1 cf' p~pe,i+/ vo.l.,.e,~ oVl!-r -H-.c. lonQ•-fc,t' 

Operation'al Criteria: Regional Economic Development J 

Definition: Net change in the natural or competitive potential of 
regions within the Great 1..akes Basin relative to pre-measure 

. •\8Xi.st.ing .eondit.ions 

As measured by: The net changes in the levels of income or employment 
within the Great Lakes Basin 

+ 3 SUBSTANTIAL net increase in levels of income and employment 

+ 2 MODERATE ..... , 
+ 1 MINIMAL .. . 

0 No net change in levels of income and employment 

- 1 MlNlKa.1.. . , . 
2 MODERATE ..... 

- 3 SUBSTANTIAL net decrease in levels of income and e~ployment 

Rating: 

Rationale: 

I + I 

A(fh~,.jb cJi:9b± decrease 10 re-9:aao I chcek>ptnccd: ia shod 

:h rm os o.. t:c,.,Jt a£ 1£sscaeA COtJS.to.rfiPn be<o• 1sc a£ :H--e , 
.. S-bl>ilizc,.~o.-i .of vo.lL(e.s over the. l0o1_j fvm j 0-9;on.,.I inwr>1e./ 
e,...-,plo-1.-..c.rlt wiU ·b<.. 0·s-fo""''~ ,d,,,.c. •• ~ ,,i.,..pro,,'ed i,i.,:s,ne.u 

e,li,.,o.f-<- o.nd. 9U\u-o.l physic.al cond·,l;oflS cf pro pvfi es, 
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2. E!o'VIRONME!o'TAL INTEGPJTY 

Operational Criteria: Environmental Diversity 

Definition: The.richness of (a) plant and animal species. (b) number of 
habitats and (c) number of physical features 
(eg., bluffs, dunes, beaches, etc) 

·As measured by: (a) changes in the number of plant and animal species 
after the environment has adjusted to the impacts 

Aquatic 

Assessment: Cpul<l b;,. lorl wHb iaccra «:A c:le101p:ry iofcc,o+ 

'1/etland 

:Assessment: 

Terrestrial 

Assessment: 

,,, pruis 
p,.,te.c.,+iort 

proped'ie s 

sfcucJn re ::,. / 
I 

aaVertioo i 

Anthccpo3en·!C ya:-•,1ce, 

sht/ ouµ..-- Na net sP.•O' 

O.n:>1.A-nol p•-cp.:.r41e..!.. 

(uf exisfi?, pcopecfie.:;,. 

+ 3 minimal increase in diversity (assuming no negative competition) 

+ 2 No change 
+ 1 N/A 

0 N/A 

- 1 MINHL<,L decrease 
-· 2 MQD~.J'E ,J.Dcrease .o.r .S...:re.ase 

• 3 SUBSTA.~'TIAL~ncrease or ~crease 

Rating: 1-, I 
Rationale: The- io:,plrcneotofica, of re.,,tnoe,,..ts o.od sboce 

,. _ _,IJ c----~ J - ..L , •• ,•, • .L =! ":-=~-:: rlr,.,..,.,,. .......- GI ~=- O?crt GOMOjc T'l twn,......- '-"'!!! :!J!!,: =!:•= --· ...,_._ 
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2. ENVIRONMENTAL U.'TEGRITY (Continued) 

Operational Criteria: Environmental Diversity (Continued) 

As measured by: (b) changes in the number of all habitats 

Aquatic 

Assessrr,ent: 

\Jetland 

.Assessment; 

Terrestrial 

Assess:c:ient: 

+.3 SVBSTA.~"TIAL increase ... 

+ 2 MODERATE ..... . 
+ l MINI~~~L ... . 

0 No net changes 

- 1 MINIMAL ... . 
- 2 MODERATE .... . 

- 3 SUBSTANTIAL decrease ... 

ltatin_g: 0 

l!.ationale: Shoufcl be oo .9n.in / loss tn .. nuMbcc" a£ 1,pJ,i+e,-t.s . t 
j1ast oceol < tte,,tJ uolc5S hob!trl js o..1.,-u,d'{ 5mP-0 • So,.,, 
c.,rw:1-io" of l--io.b,+o.f rf prc.fc.r-eh~io. I <1.r0sio.-. C)C.LV.r$ o.lo~ 

sifu w'1u-c. ~t~ no lor>,3tr c..,.ist. I0O ye-o.r- 5e,t-~<..k 

olonc. d<>u "lle.nJ tittle iD e..-.i.o....~. e,n11;l"Oft.,..u-+ or e.vc:.n 

o.e._s ro.cle ~ 
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2. Et,"VIRONHENTAL INTEG!lITY (Continued) 

Operational Criteria: Environ;nental Diversity (Continued) 

As measured by: (c) the change in the number of physical features 
(e.g., number of dunes, bluffs, beaches, etc.) 

Aquatic 

Assessment: 

1'ctland 

Assessment:; 

Terrestrial 

Assessment: Cor1lcJ create nn ac,ef,mred bl.Jfs I lx.ac.h<-~ • 
whcrr st-...-µ,hsces ca r:rmcvrd .L,cv-eased po ... -fectioo ca.o crw..+e. 
I 0-r5<.r c.lia.,,,9e:, it> tl,,<- -kc...fv.re.s . 

+ 3 No change 

+ 2 N/A 
+ 1 N/A 

0 N/A 

- 1 MINIMAL changes 
• 2 MODERATE changes 

• - .3 --SU!lSTAJ':T.lAl. changes 

Rating: 

Rationale: 

- 2. 

Not su.n.. heca11\< cf ibc f'.\Q.Drre n£ :fbc 01,a,11ce -

Eodi,..j CT difficult to ossc ss o: m eOSt t1"e :H,,ct: MO\/ QI"" 

IY'G.Y f'l01° rc..,.,,o.,e,. struc+w"u i"c.idtnH'( • h),11 be. dc.trimui+o./ 

in tho..+ c.ho."'.9c. will 0(..UAr- be.en'-™!.. l)r<.&.rc,,i-ka..l c.l-io.119~ 
o.lonj H,c.. :.hon:.J,,..,c. ~; II t.::i.kc. pfQLe.. 

• r..Je.ru>1-,o.l., de.fin~ • Wnc.re.. ?eor\c. rc.~id~ ~~~ pr-o+ec...t;ot1 

wi II oc.u,.r t~rc. l"IO ero.s.ion. No pc.or le. or sf..-LA.c.tc.M·t .. s 

APP. F-4-6 



2. ENVIRONHENTAl. INTEGRITY (Continued) 

Operational Criteria: Environmental Purity 

Definition: Maintenance of pre-measure conditions or characteristics 
of the aquatic, terrestrial and wetland environment 

As measured by: The change in the level of toxic or chemical contamination; 
either direct and/or indirect (e.g., dilution) 

+ 3 SUBSTANTIAL decrease ln toxicity or contamination 
+ 2 MODERATE ..... . 
+ l MINIMAL ..... . 

1 MINIMAL ..... . 
2 MODERATE .... . 

• 3 SUBSTANTIAL increase in toxicity or contamination 

Rating: 0 
Rationale: stcuctuces ,,,,,, n C<-mnfn I no I cho09e ;,, 

As measured by: Air, water and soil and soil substrate quality 

+ 3 SUBSTANTIAL improvements to existing air, water and soil & substrate quality 

+ 2 MODERATE ..... . 
+ 1 MINIMAL . . . . . 

0 Negligible change in air, water, and.soil or soil substrate quality 
inclusive of short term impacts 

• 1 MINIMAL . . . . . . 
- .. ;2 .. : 1!0PERA XE . . 

• 3 'SUBSTAlfflAL degradations to existing air; water and soil L substrata quality 

Rating: I 0 
Rationale: 
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2. ENVIRONMENTAL INTEGRITY (Continued) 

Operational Criteria: Environmental Purity (Continued) 

As measured by: The introduction of exotic organisms 
(+) is beneficial to the environment, 
(-) is detrimental to the environment 

+ 3 Large number of beneficial organisms 
+ 2 MODERATE ..... . 
+ 1 MINIMAL .... . 

0 

1 
• 2 

3 

Rating: 

No introductions 

MINIMAL ... 
MODERATE - . 
Large number of detrimental organisms 

0 
Rationale: Don't koow 

Operational Criteria: Environmental Resilience 

Definition: Ability of any environment to recover from some dis=bance, 
natural or human 

As measured by: Technical judgment of an environment's ability to 
recover frOJll the impacts 

+ 3 Environment will recover to pre-measure state 
+ 2 MODERATE ..... . 
+ 1 MINIMAL • • • • • • 

. • ,0 £.nvi.rblDHnt- ic= .reaniu ,-,ar,cl.s .pre~l!!e.asure .st.at~ 

1 l'!INIMAL . . . . . . 
• 2 MODERATE . . . . 

3 Environment will not receiver to Fre-measure state 

ltating: 

btionale: 

fo 
Envicono,eo:f: 

APP. F-4-8 
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2. El>''VIRONMENTAL INTEGRITY (Continued) 

Operational Criteria: Environmental Productivity 

Definition: The ability of an environment to produce a variety of 
(a) physical and (b) botanical outputs essential 
to the maintenance of the existing environment 

As measured by: (a) The total habitat area (abiotic) 

Aquatic 

Assessment.: 

lletland 

Assessment: 

Terrestrial 

Assessment: 

+ 3 SUBSTANTIAL gain 
+ 2 Moderate gain .. . 
+ 1 Minimal gain .. . 

0 No gain 

• l MINI!'~f\.L . . . . . . 
- 2 .l10D:£B.A:l'.E • • • . . 
• 3 SUBSIAl\"IlAl. loss ... 

Rating: [o I 
Rationale: Ba.tAnrcd ,n the- Orv:c st.f hv:-k i:s: 

ola"'j :#,e 4v,oo floe J the envicr,nroe,,+: can dr,ttlop N:fu.ro..llf. 

In t-hc.. nc..+u..-a-1 c.o.se.. o.11 fo.c.+ors c,c,,,r.idu-e.d, the. e.,,uironme.,if 

'!,hOU:\cl cl~oP -t-,,,,.na.rcl~ lb\ ~t't!,,,.-, 'Slu<tc. .Mid-I U 
"e.,.V'iro"'""~t,d\-f • tht prc.tcrred olkn-oa.-live.. 
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2. ENVIRONMENTAL INTEGRin (Continued) 

Operational Criteria: Environmental Productivity (Continued) 

As measured by: (b) The net primary productivity (mg/m2/day) 
of living matter produced 

Aquatic 

Assessment: 

1Jet1and 

Assessment: 

Terrestrial 

Assessment; 

+ 3 SUBSTANTIAL gain 
+ 2 Moderate gain .. . 
+ 1 Minimal gain .. . 

0 No gain 

• 1 Minimal loss ... 
• 2 Moderate loss .. 
- 3 SUBSTANTIAL loss ... 

lo I 
Rationale: i3o.l o.,-,c:eJ OYV 

APP. F-4-10 



3. SOCIAL DESIRABILITY 

Operational Criteria: llilmAn Health. Security~ Yell-Being 

Definition: The exposure of sboreline property owners and users to adverse 
physical effects from natural phenomenon including lake storms 
and extreme high and low water levels 

As measured by: The technical judgment of tbe estimated degree to whicb 
a measure will change the incidence of disruptions, damages, 
including evacuations of individuals, families, communities 
at specific sites; adverse effects of extreme low waters 
and expected consequences upon water quality, dilution, etc. 

+ '3 Substantial. net decrease in tbe frequency, 'intensity or reduced 
monetary losses associated with extreme natural phenomenon 

+ 2 MODERATE ..... . 
+. 1 Mil>ll-'.~L . . . 

0 No net change 

1 MINIMAL .. . 
- 2 MODERATE .... . 

3 Substantial inducement for future potential disasters and/or 
• . .substantial increase i.n shoreline development susceptible to 
adverse effects from natural phenomenon 

Rating: I + 2. I 
Rationale: Thi5 Measure over 

do.""<je,'>. Tbw: would be. sub~fu.,.,+;,d dee r:cnse 10 

f~I.I.UIC.j' i fl fe,,.;.+'/ 0ncl dollor da.n.o.3es +o f,.,.t .... .-e. 

How e.ve.r » fl.ere. .w~ld be. no c.tn•"'3 e. -for- • -.e1C.is+15 

APP. F-4-11 
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3. SOCIAL DESIRABILITY (Continued) 

Operational Criteria: Private Property Rights 

Definition: Legal guarantees and limitations of perceived and de facto 
property and water rights 

As measured by: Changes in private property rights 

+ 3 No change to pre-measure property rights (status quo) 

+ 2 
+ J 

·~··-'Moderate .change u, •-rre-.measUTe property Tights 

. l 
2 

3 

Rating: 

Substantial change and/or restriction to pre-measure 
property rights 

I -3 

Rationale: A fe..dual maodote tMhirb couS<'S nbsdu.ter CC..$f:riciit::n'> 
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3. SOCIAL DESIRABILITY (Continued) 

Operational criteria: Effects Across Social Strata 

Definition: Distributional effects of a measure 

As measured by: The incidence of impacts across income levels or intervals 
of property values 

+ 3 Distribution of impacts ls equal across the designated intervals 
of income or property values 

+ 2 
+ l 

0 

1 
2 

• 3 Substantially uneven distribution of impacts across income 
levels or property value inte~vals 

Rating: +3 

--

bl 11ses whic..11 ;,.,po.d one 5horuine pref><..+'{ ow 11 e..,.

f.,..,.,... o- f)<i.rf;c.'-<lor .soc.1ol !>~ro.+o. Ql'ld not O."'O·l·hu-. 

Tht.. ,,.,,,._s,,.,.erh,,,t ,._,._(, {.,- fl,;s c("r._!-;,~, .. 1 ,;.,-,·hr1..._ 

i,.;~s .-t ~i,ad J,,f.,t.,, tJ... f...,, l~h .( ....... ~ .. r•s "ff' , .• J. 

'" f-,sf.;"j fk '-"'"/ ... ,.f-,-...._ ; ... .st-r .. ,....,,.._f_ "Tl-.,~ ~,.p/,.,..,_, 
.,_,.,y,J.,#,ro,..,.a btf·..-u . ..-. ti.... t,r-.pl-h sJ. .... ,. .-,. APl'.,...J;;,, H-3 

:,,.,....,( Ms<. cf tJ... or-,:,;., .. { ;,.sf-r.,__.,,,f .is .sJ..,-,.. ,),. f>,;s Af'p..-...,l,x .. 
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,- -----------

3. SOCIAL DESIRABILITY (Continued) 

Operational Criteria: Public access I.P natural lnil cultural resources 

Definition: Availability of active and passive recreational and cultural 
opportunities for public participation 

As measured by: The net change of available opportunities for cultural 
opportunities and general or specialized recreational 
activities which exist within the Basin 

+ 3 SUBSTANTIAL creation of additional user days or annual activity 
occasions 

~ 2 MODERATE_ .. 
+ l MINll'.AL . . . 

0 No net change 

• 1 Ml!.IMAL . . . 
- 2 MODERATE .... 

3 SUBSTANTIAL loss of existing user days or annual activity 
occasions 

R.ating: 

Rationale: 

0 I 
Jl,olljh cue in1poct of 5,tboc.k zcn,11.9 may pccv:de 

Cecr::ec-f:ict"lcll o.c,es5 and. hea:e octivify occ,.gsioos 
o.., la..,,cl!> wl,,1c..h otherwise. ""ou.l..! h«ve. bc.ev-. de.vdopE.OI 

n,:,t.-ic.ti~ p,~bt;c. o.c.~, ;+ is olso pc5!.°iblc. #,c,.+ 

c..u-fo..n fo..-.d!> rv.r,.y be. ,,.,,. po-c..ted pr-e.ve.tt,nj tl-,e. dt.v-c.lcpM!.;f

of :.+.-uc.+~ne.s whkh p.-o.-i cle. ():.C..re.o.+;cno.J Of>po,tw,if,'e.s 

( e..j- pu.blic.l'{ C,l(.(..e.ss;l:,le.. !,l,U>'lme..-- r~I co~~). 
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4. RISK AND UNCERTAINTY 

Operational Criteria: flexibility 

Definition: Ability of a measure to adjust to conditions outside 
the expected range of physical and/or social conditions. 
(e.g., extreme climatic scenarios, population shifts, etc) 

As measured by: Technical judgment of the operational range or 
implementation criteria of a measure 

+ 3 Fully flexible (responds well to changes outside the expected 
range) 

• -+ .2 11DDERAT.E 
+ 1 MINIMAL. 

0 Partially flexible and can possibly respond to a changed 
condition 

- 1 MINIMAL .. . 
- 2 MODERATE .... . 

- 3 Totally inflexible (no response is possible) 

Rating: +3 

Rationale: h £11,, flexible 
I 

10 
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4. RISK AND UNCERTAINTY (Continued) 

Operational Criteria: Reversibility 

Definition: The characteristic of a measure and its outputs that allows it to 
be removed, liquidated or annulled. 

As measured by: (a) Degree of residual effect of the measure on 
the man·mede environment 

+ 3 Full restoration to pre-measure conditions possible 
+ 2 MODERATE ..... . 
+ l MINIMAL ..... . 

. tl -cAl>il:ity ·.tc .restort "to pre.measure •.::onditions~ 'Part:lal ·T-eco.very-'of .:pre-.mea.sure 
conditions but with some residual effects 

- l MINIMAL . . . . . • 
2 MODERATE 

- l Recovery not possible; natural or physical effects are permanent 

Rating: +3 

Rationale: pn:wble t{,,..,-1 

As measured by: (b) degree of residual effect of the measure on 
the natural environment 

+ 3 Full restoration to pre-measure conditions possible 
+ 2 MODERATE ..... . 
+ 1 MINIMAL . . . . . • 

odic:n. 

0 Ability to restore ~o ~re-measure conditions; partial recovery of 
pre-measure conditions with some residual effects 

- .l MINIMAL . . . . . . 
- 2 MODERATE ..... 
- 3 Recovery not possible; natural or physical effects are permanent; 

no recovery possible 

Rating: I+ 2 
ltatlona1e: Af" .r. II 'h"I'' • -,, t'- -•- l ' I J, _..,pe.1.ulllOl.1.a11.o>'.91-1h.__""""'.,. .... L-.LC ... r.,,_l/i.._(ca....;;C,u.! £,LL! llf.LC.,..'/'--''LaS>--..,po ..... s .. "ae .... 1:> ..... e;.,, l'l""4 ~ iS o.11ve 

o-c.tlon , 11-.c.. c.hl."9~S iri +h:. ~I ev.ulr-onft-1~+ 

whic:J,i o~r- ·ti-.v-ou...9h 

(<!.;j. P ...... fv""-1-; ... I e,n,~: ...... ) 

APP. F-4-16 

in ~+,.,;-., tle.Y'l?lopt•,ut4-

r-ec.ove..r "'I,-; .v1 cd ''I , 



4. RISK AND ONCERTAih"TY (Continued) 

Operational Criteria: Predicta'eilltx 

Definition: Ability of a measure to fulfill its intended objectives 
within the range of predicted impacts 

As measured by: The extent of scientific or practical knowledge about a 
particular measure 

+ 3 There is substantial body of knowledge about a particular measure and a 
high degree of confidence about its characteristics, impacts 
or expected outputs or function 

·~ .2 ,-.MODERATE ....... .. 
+ 1 MINIMAL ..... . 

0 Limited information available and/or few examples exist 

• 1 MINIMAL ..... . 
2 MODERATE .... . 

3 Measure is conceptual in nature, has never been implemented within 
the region or may have unpredictable outputs or impacts upon the 
man-made or natural environments 

• Rating: . ..J!._-t_;::2_;.._-'-

Rationale: 

(i.e. JOO '(t'"S.) 

~~ provic:Ae. ~~onuble eo,,t,cle."c.e. 11'\ p,...~c.r',b.:.c\ 

se,tl,oL K d; $fo. . ., ce.!, . 
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4. RISK AND UNCERTAINTY (Continued) 

Operational Criteria: Responsiveness 

Definition: Ability of a measure to respond to botb high and 1- vaur conditions 

As measured by: The technical judgment of the operational 
range or implementation criteria of a measure 

+ 3 Responds well to both high and low water conditions 

+ 2 MODERATE •••• 
+ 1 MINIMAL ... 

0 -·~e.sponsive -to either -ane,,,but -.i.s marginal .or .has-= -.£fea on .the 
other extreme 

• l MINIMAL ..... 
• 2 MODERATE . • • 

• 3 Not responsive to either extreme 

Rating: .....__+_:.......L 

Rationale: Ass'-'•~,e::;.: E"eosioa crir:d.'i o ue:;. d11cit"j low Wct+ec pr ci,,cl:,. 

Set· b"cl<. zo"'':j will O-diAre dama.3es to futw:c strucfuC<-S 

.fu,~ e.-o.s•On du.-;"5 hi.9h5 o."d lows. 
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5. Implementability• Political Acceptability 

Operational Criteria: Technical Feaslblllty 

Definition: The degree to which a measure can be successfully implemented 

As measured by: The application of existing technology or past experience 

+ 3 Technology to be used is sound; well known and similar measures have been 
successfully implemented elsewhere 

+ 2 MODERATE .•.. 
+ l MIIHHAL ..... . 

. 0 .Pr.ae.tical :examples may exist but: at locatl.ons .outside the Gr.eat Lakes .Basin 

l MINIMAL ..•... 
• 2 MODERATE . . . . , 

• 3 No technology available and no past experience with the specific measure 
exists 

Rating: +.3 

Rationale: M""i j,u:bdic±,oa, c.ur::r:r 11+ Lt bav Cc c,d bark zo1•r>j +bed 

bcwr bun S; lC s,<,<,:b • lllf i 01plcme a:1-ed 
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5. Implementability, Political Acceptability {Continued) 

Operational Criteria: l&w ru Policy Compatibility 

l>efin1t1on: Degree of complexity of the administrative process required by 
existing laws and policies across all levels of government 

As measured by: The ease of implementing a measure across all levels of 
governmental rules, regulations or policies within 
(a) the United States and, 
(b) Canada 

+ 3 SUBSTANTI.-.L compll.ance wlth all rules, regulations or policies 

+ 2 N/A 
+ l N/A 

0 Minor changes at low levels of government may be necessary to implement 
a measure 

• 1 N/A 
2 N/A 

• 3 SUBSTANTIAL conflicts are known to exist at international or national 
levels of government 

(a) within the United States 

Rating: -I I 
Rationale: 

la) within Canad~ 

Rating: I - I 

Rationale: 

i a pr:Ape dy c'1,3b:k ond t\::e. 0111<>1hcc of locAI j OVCYOMf a± 
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5. Implementability & Political Acceptability (Continued) 

Operational Criteria: Cost-Sharing Acceptability 

Definition: The willingness of responsible parties to partlclpata in cost.-sharing 

As measured by: The number of participants, or levels of government, 
required to negotiate agreements, and/or experience with 
acceptance or rejection of cost sharing for similar measures 

+ 3 Negotiations will be necessary between national governments only; 
or there has been widespread success with cost-sharing for similar measures 

-+ 2 .N/A,. 
+ 1 N/A . 

0 Requires involvement of state/provincial governments, or limited success ~ith 
cost-sharing agreements at some areas within the Basin 

- l N/A 
• 2 N/A 

3 Many levels of government will be involved, or there is no past experience 
regarding cost-sharing for this particular measure 

Rating; 

Rationale; 

-3 I 

APP. F-4-21 
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5. Implementability & Political Acceptability (Continued) 

_Operational Criteria: Compatibility Qt lllll 

Definition: The concurrence, or ·1ack thereof, by interest classes fo1 
a specific measure 

As measured by: Technical judgment of the extent of support by interest 
classes for a proposed measure 

Nav Riparian Power Recreat 

Supprt I. 

Oppose ' 

Indiff 1,/ 

+ 3 All interest classes support 

+ 2 Majority support, few oppose 

!- r 

' 

Com/Ind 

I 

+ l Minimal support, remainder are indifferent 

.O Equal .. distribution .oI support/opposit:ion 

- 1 
- 2 

- 3 

Rating: 

Minimal oppose, remainder indifferent 
Majority oppose, few support 

All interest classes oppose 

I -2 

com Fish Agy 

! I 

Nat Peop 

V 

Rationale: _ _JBl.,l5e~w-•.i:&'le:ie._JQ11_+.!,__t!.!h:::i.s:e..~_;5:,i,L.Ss~nl.!•.J:£.!J•[;JA:&lOll-4-:l·=-....J.CCD,t!:!C::!T-"<-J:l-iu;·pul'J:i;\:,__.....1.tSJal..-..1luo..<r1,.d.,_.Jµ_,,:;,.e.,,_ ... ,,,,,,xl 

Oppc5ifion 
i11~b, 

'31"<>vpS-

' pmpcd•_' c:31:rl:s :lhccc wpu,ld Jo I 

.frc"" . o.f-1"<!.C-ted ripoii~n5, l).l"lc\ 

ye-+ 5~yporT f.-o.., e,.,,v~~ 
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S. Implementability & Political Acceptability (Continued) 

Operational Criteria: Fiscal Acceptability 

Definition: The monetary resources, from whatever level of government, 
necessary to implement a proposed measure relative to other 
public priorities 

As measured by: The impact of the cost of a measure on a sponsors' other 
public priorities 

+3 Cost of the measure is not a burden and does not impact other 
priorities 

+2 N/A . . . . . . . 
+l N/A .. 

0 Cost of the measure is no more than a moderate burden on the sponsor and may 
have some impact upon other priorities 

·l N/A 
·2 1\/A 

·3 Cost of the measure is a substantial burden on the sponsor and impacts 
on other spending priorities 

.Rating: 1 +3 l 
·Rationale: 

be- no more ±hem o ro•no.- b.,,.r-dy, ewo tho~ 
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6. Eguitability 

Operational Criteria: Sectoral Equity 

Definition: The degree to which a measure ls viewed as falr and responsive to 
the perceived needs of each sector within the Great Lakes Basin 
in terms of the distribution of all impacts 

As measured 1,y: The magnitude and/or incidence of the benefits and costs between 
sectors 

+ 3 There is an equal balance of impacts between all sectors from a measure 

+ 2 .MODERATE .. . .. . . . 
+ l MlNIHAl.. .... , . 

0 It is not clear if any sector(s) will benefit more than other sectors 
from a particular measure 

• 1 
2 

MINIMAL . 
MODERATE. 

3 There will be a substantial imbalance of gains or losses among sectors 

Ratini;: - 2. 

Rationale: The: ne.-d'- cf the. 

a£ ioifce2:l:5-
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6. Equitability (Continued) 

Operational Criteria: Regional Equity 

bef1nltion: The degree to which a measure is viewed as fair and responsiv£ 
to the perceived needs of each region in terms of the 
distribution of all impacts 

As measured by: The magnitude and/or incidence of the benefits and costs 
between regions 

+ 3 

;. 2 
+ 1 

D 

- 1 
- 2 

- 3 

llating: 

There is an equal balance of impacts among all regions 
from a measure 

MODERATE ..... 
MINIMAL . 

It is not clear if any region will benefit 
more than others from a particular measure 

MINI!'.AL . . . 
MODERATE 

There is a substantial imbalance of gains or losses among regions 

1 .. 2 I 
Rationale: S...1.:,,..,:5ioos. la the bns•o clo:ic !o the :sb:,rr Ii o e, 

eecc:ive 
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6. Equitability (Continued) 

Operational Criteria: Bi-National EguiIY 

• ·t,eflnit1.on: The degree to -which a ·measure 1.• viewed as .fai:r .and responsive 
in terms of the distribution of all impacts between the USA 
and Canada 

As measured by: The magnitude and/or incidence of all gains and losses 
between nations 

+ 3 There is an equal balance of impacts between nations from a measure 

+ 2 MODERATE ..... . 
+.l JUNIMAL __ ... . 

0 

- l 
2 

3 

Rating: 

lt is not clear if either nation will benefit more than the other 
from a particular measure 

MINIMAL ...•.• 
MODERATE 

There is a substantial imbalance of gains and losses between 
nations from a measure 

I +3 ) 
Rationale: C-<f:':'O I propadiPO'> o£ fmpods 
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