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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 simultaneocusly
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 evaluaticn 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 tcol 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 core
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.

F-1



An ideal measure would:
a. Be economically efficient and sustainable,
b. Maintain or enhance environmental integrity,
c. Be socially beneficial or acceptable,
d. Avoeoid 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.



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
documentlng 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 IJC-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



TABLE F-1-1

Selected Milestones in the Evolution of U.S. Federal Water

1936

1950

1952

1962

1970

1973

1980

1983

Project Planning Guidelines

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.



evaluation process going well beyond the conventional procedures
applied in previous IJC Reference studies on this subject was
reguired and in fact should be a significant item for initial
development in Phase I. 1In 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 simultaneocusly
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:;

¢. 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
appreoach and its development needs.



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.

Figure F-2-1
Evaluation Framework
PR e E L L L LR LR \ Products of the
R e L e LR PR TR \ Analysis
1 | Identify Existing & Potential
Problems With no Action 1. Inventory of
A e L L L L / Problems
.............................. \
2 Develop Inventory of 2. Inventory of
Possible Measures Measures
\rormmrm e /
3 Identify Impacts of Measures 3. Impacts Matrix
on Affected Interests
[rmmmme- \ and the Natural Environment
New A e e R L LT LR LR /
Problems R R LR R \
Arise; 4 | Establish Criteria 4. Criteria
Condi- for Assessment -Defined
tions AR L L L / -Basis of
Change Measurement
\--------- / R e e R L S \ Established
5 | Complete Assessment - 5. Evaluation
of Measures Instrument
R L e / -Assessment
Scale/Mechanism
Established
-Evaluate Impacts of
Measures Based on
Criteria
-Summarize Assess-
ments (Narratively,
Graphically)
[emmmmmem e \
6 Findings on Possible 6. Findings Presented
Courses of Action
\eosomm e /
\rommm oo /



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 of 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 out51de 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.

F-7



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,
guantifiable data are not available in problem areas that are
positively identified, then gualitative 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 ingquiry
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.



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 con51deration, and the
number of interests potentially affected, a major task is simply
to identify the range of sensitivities deserv1ng 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. 1In
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

€. Implementability and Political Acceptability
f. Equitability

In order to apply these core criteria for evaluation purposes, a
number of operat10nal 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 1mpact
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 tc the areas of concern described by the
operational criteria. This usually suggests a straightforward



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.

I =1 e CO ons

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 c¢lear
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



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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TABLE F-2-1
TYPES OF IMPACTS LNDER EXTREME WIGH, EXTREME LOW
AD FLUCTUATING WATER LEVEL BASELINE COMDITIONS, BY INTEREST GROLPS

Interest Grap Poeitive Impact Types Negtive Inpact Types
1. Trarmsportation/
Havigation
a. High Levels Less drecging of chamels and  More wake damage to shorelines along cormecting chamels
docksides needed
Greater carrying capacities Slower speecls thraugh channels
Reduced control with higher flows through chamels can
increase accident risk
Greater flood camage risk to shoreside facilities
Greater short-term erosion damge risk in same cases
Loading at docks can be affected
b. Low Levels Slewer currents in rarrow Redued carrying capecities
roreLinear chammels More dredging required and disposal material volume increase
Greater risk of groudings
Greater rotting of exposed wooden docks and piers
Draft restrictions at hartors, {e.g., Montreal,
Quebec) and in cormecting chamrels
c. Fluetating Levels Creates uncertainty for maintenance dredging needs

2. Riperians, includirg
Native Pecples

a. High Levels Organized serse of camunity Greater risk of flood damages
in face of shared threat

Greater risk, perhaps, of short-term ercsion demages

Greater risk of damage to docks and boathoses as well as
residences

Increased risk of social disnptions due to flooding ard
erosion

Short-term loss of beaches

Potential or actual cecreases in property values

Increesad costs of shore protection

Failure of septic systems

Reduced enjoyment of property

Increase in personal anxiety

b. Low Levels Rechiced risk, perheps, of Restrictive conditions for recreatiorel boating
ergsion losses

Reduced risk of floeding Increased costs for keeping boat docks cperational
losses Possible negative sesthetics fram near shore exposure of
lake bottam

petrimental affects to living quality of Native Pecples
through effects such as increased scauring of charrels,
negative inmpacts on fish and wildlife, ard uertain
corditions for ecoremic development
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Interest Growp

Table F-2-1 (cont’d)

Positive lmpect Jypes
c. Fluctuating Levels
Electric Power

a. High Levels Maximize hydroelectric

prodction

Plentiful cooling water for

shoreside thermal plants
b. Low Levels Easier maintenance of hydro-
power units, fewer
gererating tosses while
uder repair

c. Fluctusting Levels

Commercial and
Industrial

a. High Lewvels Lower transportation costs

Less dredging recired
Red.ced puping costs for
water intakes

More marira business

b. Low Levels More beach exposed leads
to gains in recreation-

related beachfront commerce

Negative Impact Types

Creates uncertainty in private uses of shorelines

Possible demege to shoreside facilities due to storm indxed
levels ard erosion

Recheed head for hydro generation if tailrace water levels
are elevated

Reduced hydroelectric production
Higher raw material shipping costs to thermal plants

Utility intercormections may be strained, shortages possible

Air axl water qality preblems with increased thermat plant
discharges

Increased pumping costs for cooling weter to thermsl plants

Negative public reactions ad regulatory reviews due to
electricity cost increases

Ircreased fly ash disposal problems

Increased water withdrawals for thermal plants

Less than maximm production

Increesed flooding and short-term erosion risks at facilities,
e.g., Thunder Bay grain elevators

Drainage and sewer problems increased

Ircreased costs to adapt dockage

Recreation-related beachfront comercial losses with temporary
loss of beaches

Recresticral boating restrictions, confined areas, shorter
seasons lead to losses of reverues

Cruise boats suffer revenue reductions

Higher tramsportation costs

More hazardous navigation corditiors, increasing corgestion
in harbors ad charmels between camercial and
recreational boaters

Water intskes need extending, higher puiping costs

Increased dry rot of wooden mooring piers
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Table F-2-1 (cont’d)

Interest Grap Pesitive lnpact Types
4, Comercial & Industrial (cont’d)

¢. Fluctuating Levels
5. Agriculture

a. High Levels

b. Low Levels Punping costs reduced
¢. Fluctuating Levels
6. NHon-Riperian Recreation

a. High Levels Increase fn recreational
boating

Ircreased safety for boaters

b. Low Levels Exparcled beach areas lead
to increasing reverues for
beachfront coamerce

c. Fluctuating Levels

7. Erwvircrment
a. High Levels Good for hypolimnion size
(thermal stratification at
Lake bottom)

Negative Inpect Types

Plerning for fecilities made difficult with widely ranging fluctuatios

Greater risk of cropland being inundated, dikes overtopped
Ircreased puwping costs
Possible increase in erosion

Greater short-tem isk of beaches eroded

Greater short-term risk of property losses
due to erosion

Docks may require addptation,
increasing costs

shoreline hiking may be restricted

shoaling prablews for recreaticnal
boaters, increased grounding risk

Forage ard spawning beds for
sports fish may be impacted

Reduced hoating opportunities especially
large power hoats and sai lboats

Loss of reverues to marinas, launch
ranps and docks affected

Potertial harm to weterfouwl, reduced
huting opportunities

Water skiing may be restricted or more
hazardous

Requires flexibility in recreational boating and other activities

High flows increase flooding and
erosion along comecting chemels and
St. Lawrence
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Interest Grow

7.

8.

Envirorment {(cont’d)

b. Low Levels

o

Govermments

a. MHigh Levels

b. Low Levels

Table F-2-1 {cont’d)

Positive Impact Types

Water quality improves with
better dilution of discharges

Erharces fish production
Improves embayment flushing
Good for water temperatures

Reduces cladophora abundance
(algae)

Good for waterfowl and other
wildlife

short term redction in
erosion in certain areas

Less flooding in nearshore/
onshore areas

Ircreases opportunities to
locate cultural resources

Lew tributary flows (at
times associated with low
levels during extended
periods of rainfall deficits)
assist in sea lamprey control

. Fluctuating Levels See Table F-2-2

Negative Inmpact Types

High flows detrimental to comnecting chamel wetlands

Rediees grportunities for recovery
ard protection of cultural resaurces

Harm to beaches, vegetation encroaches
Hypolimion size affected

Poorer fish production

Bad for water temperatures

Reduces embayment flushing

Ircreases cladophora (algae)

Harme wetlandks, waterfowl, ard
other wildlife

See Table F-2-2

Ircreased risk of flocding ard/or short-term erosion

of goverrment facilities and property

Anticipating and responding to the impacts
experierced by the other interest groups
as guided by the dbjectives identified in
the core criteria

Increased difficulty in providing services
to constituents, e.g., water supply,
recreation



Table F-2-1 (cont’d)
Interest Group Pesitive lnpect Types Negative Impact Tvpes
8. Govermments (cont’d)
Anticipating and respondirg to the impacts
experienced by the other interest grops

as guided by the cbjectives identified in
the core criteria

c. Fluctuating Levels Same a5 shove
9. Comercial
Fishirg
a. High Levels Damages to cocks fram storme and ice

Damage to nets from debris

b. Low Lewels Restricts access to private harbors
¢. Fluctuating Maintenarce and rejuveration
Levels of fish hebitets



Envircnment grd Water
Level Condition

1. Terrestrial

a. High Levels

b. Low Levels

c. Fluctuating Levels

2. \etlad

8. High Levels

b. Low Levels

¢. Fluctuating Levels

TABLE F-2-2

IMPACTS UNDER EXTREME HIGH, EXTREME LOW AND FLUCTUATING
WATER LEVEL CONDITIONS, BY TYPE OF ENVIRCNMENT

iti

Storm-induced overwash maintains width of

.barrier beaches and islands

Short-term decrease in shore recession
Retwii lding of dunes
Vegetation increases |akeward

Rediced berk erosion along commecting
chamels

Offshore sediment is entrained and moved
orshore or alorgshore

Ircreased diversity of physical shore

features (beaches, dures, barrier
islands)

Irwasion of wetiard species landward

(and destruction of competing terrestrial

species)
Exposure of seed beds ard germiration
Maintenance of plant species diversity

Maintenance of diversity of wetland,
wetland habitats (marshes, swamps, fens)

Ircreased cpportunity of fires and release
of nutrients and removal of organic
accaulations

Erharced fish ard waterfoul habitat

Erhanced stability-resiliece

Increased areat extent of wetland
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Negative Inpacts

short-term increase in shore recession
shore-term less of dune habitat

Increased bark erogion alomg comecting
chamels

Bxqposure of nearshore strata to subserial
weathering

Destruction of emergent species
Invesion of submergent species

Irvasion of woody (terrestrial) species



Table F-2-2 (cot’d)

Ervirorment and Weter

Level Condition Positive Impects Negative Inpacts
3. Agntic
a. High Levels Ircreased rutrient irputs fram wetlands Increased movement of contaminants from shore
{detrital export) areas (e.g. septic beds)
Increesed hypolimetic waters Leaching of contamirents fram newly submerged
soils

Increesed charmel flows and decreesed
entrairment of fish larvae in intakes

Ircreased dilution of contamirants
Increased flushing of nearshore arees
New habitat for nearshore fish created
b. Low Levels Cleansing of nearshore spewning beds Decreased nutrient exchange (detrital export)

Decreased shoulder (edge) habitat for fish in
charels

Decreased water qulity
Exposure of spemning beds

Increased disturbance of bottom sediments (may
contain pol lutants)

c. Fluctuating Levels Maintenance of genetic diversity
(through changirg habitat
conditions)

Mainterance and rejuveration of fish
habi tats

Enharce prodrtivity of fish and
other aqatic camunities
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TABLE F-2-3
IMPACTS MATRIX FORMAT

Measure:

Natural

Interest Groups

nvironments

es of Impacts
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Operational
Criteria
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Measure:

Impacts Matrix
Location

Box 1lb, 1h

Box 2b, 24

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, (1b, $2 mil.est.:; 1h, $10 mil.
est.), e.q.

average annual property damage prevented due to reduction in
flooding incidents (2b, $200,000, est.; 24, $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.qg.

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

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

# 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 develocoped
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 Inteqrity - 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 Rigsk - 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. Eguitability - 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 brecad
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.



CORE CRIT

1. Economic
Sustainability

2. Environmental
Integrity

3. Sociat
Desirability

Table F-2-4 -

PER

A. Aggregated Bi-National

Net Benefits

Regional Economic
Development

Environmental
Diversity
a) Plant & Animal
Species
b) Number of Habitats
¢) Physical features

. Environmental Purity

a) Toxic or Chemical
Contamination

b) Air, Water, Soil &
Soil Substrate

¢) Introduction of
Exotic Organisms

Environmental
Resilience

Environmental
Productivity

a) Total Habitat Area

b) Net Primary
Productivity

Human Health,
Security, & Well-
Being

Private Property
Rights

. Effects Across Social

Strata

Public Access to
Natural & Cultural
Resources

P L I TR T Y T R T R T T R R TR T TR TR TR T

T T I U TR TR R T N TR R TS T R T TN T T T I L 1

LISTING OF CORE AND OPERATIONAL CRITERIA

CORE CRITERIA OPERATIONAL CRITERIA

4. Reduction of Risk A.
and Uncertainty

c.
D.

Flexibility

Reversibility

a) Residual Effect on the Man-’
Made Environment

b) Residual Effects on the
Natural Environment

Predictability

Responsiveness

5. Implementability & Political Acceptability

A.
B.

6. Equitability A.

F=-24

Technical Feasibility

Legal & Policy Compatibility
8) Within the U.S.

b) Within Canada
Cost-Sharing Acceptability

Compatibility of Views

Fiscal Acceptability

Sectoral Equity
Regional Equity

Bi-Natjonal Equity



SAMPLE MEASURES SUMMARY SCORE SHEET

TABLE F-2-5
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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 Eccnomic 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 operaticnal criteria is simply
measured by the net difference between economic benefits and
economic resource costs.

The score range of "+3" to "-3" is based on the dollar magnitude
of net benefits with "+3" for substantial positive net present
value and "-3" for substantial negative net present values; a "0"
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.q.,
substantial).

b. The second operational criteria developed for econonic
sustainability is Regional Economic Development, defined as the
net change in the natural or competitive potential of regions
within the Great lLakes 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, "+3" for substantial
increase, and "-3" for substantial decrease in levels of income
and employment, and "0" 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.




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
bioclogical 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 "+2" rating reflects no
change in species diversity while "+1" and "0" 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" rating represents a substantial decrease.
A score of "0" 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"
rating represents no change in the number of features. A "+2",
"+1", and "0" rating have no meaning. Ratings of "-1", "-2", and
"-3" 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" rating indicates a substantial decrease in

"toxicity or contamination of the environmental compared to the

pre-measure environment, while a "-3" indicates a substantial
increase. A "O" 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 "+3" rating
represents a substantial improvement of air, water, soil and soil
substrate quality, while "-3" represents a substantial
degradation. A "0" 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 "0" rating indicates no introductions.

¢. 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 "0" 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. 1In 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
"+3Y rating represents a substantial gain in habitat area, while
a "-3" is a substantial loss. A "0" 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 "+3" rating indicates a substantial gain in living
matter produced, while a "-3" reflects a substantial loss. A "o
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
mocdern 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" 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 "0" 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 "+3" is scored if the
measure does not alter private property rights or maintains the
status gquo. A "-3" is scored if there is a substantial change
and/or restriction placed upon premeasure property rights. A "“o"
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", is scored if the distribution of impacts is equal and
beneficial across the designated intervals of income or property
values while a "-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
"0" for no net change in opportunities and either a "+3" or a
""-3" 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
then.

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 "+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 "0o" 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 tc 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. 1In 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" rating is applied where recovery is not possible and the
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physical or natural effects are permanent. A measure may be
assigned a rating of "0o" if it is judged to have the partial
ability to restore to premeasure conditions , but will have some
residual effects.

¢. 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" 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 "O"
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
criterjion is based upon technical judgment of the operational
range or implementation criteria of the measure. 1In general, a
measure scores higher in responsiveness if it responds well to
both high and low water level conditions. A "+3" rating is
assigned to a measure that responds well to both conditions, and
a "-3" rating is assigned if the measure is not responsive to
either. A "0" 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 technigques or passage of new legislative initiatives. oOn
the other hand, there may be alternatives which push the limit of
existing technical knowledge and/or abilities.



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 "+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 "0" rating is
made if practical examples of similar measures have been applied
in areas outside the Great Lakes Basin .

b. Legal 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" indicates substantial conflicts. The "0" 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.

¢. Cost-sSharing 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 "0" 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.



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" indicates all interest
classes support. A "-3" rating indicates all interest classes
oppose. A "0 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
"-3" rating indicates a substantial burden that will impact other
priorities. A "“0O" rating is assigned where a moderate burden
with some impacts on priorities will occur. The remaining rating
values of "42", W4Qh, BN and "-2" are not used.

Equjtability has as its basis the philecsophy 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. BSectoral 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 "-3" rating indicating a substantial imbalance. A "0" 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 conseguences 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
1mpacts on both Canada and the United States. Bi-national equity
is rated on a scale of "+3" to "-3", with highly equltable
measures (rated "+3") resulting in the two nations incurring the
same or relatively similar aggregate gains on the five core
criteria. A rating of "0" 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" would indicate one nation
receives a disproportionate amount of aggregate gains (or losses)
compared to the other, while both incur impacts.

easure Workshe umma Shee

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 reflect "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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SECTION 3
TEST OF THE EVALUATION INSTRUMENT

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 u51ng
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 tc 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.



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 - Breakwater Construction

2.1.12 - Structural Floodproofing

2.2. - Fee Simple Property Rights Purchase with Possible
Resale, with Restrictions on Development

2.3.1 - Navigation and Access Channel and Harbor

Dredging/Deepening

Type 3 - Direct Public Requlation of [and and Water Use

3.1.1 - Mandatory Setback Zoning

3.1.6 - Mandatory Structure Relocation, with Subsidies

3.2.1 - Regulate Shore Protection Works and Navigation
Structure Construction

3.3.1 - Regulation of Consumptive Uses (Management)

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

4,1.7 - Interest Rate Subsidy Loan
4.2.9 - Tax Abatement to Cover Increased Operating Costs
4,3.1 - Public Information and Education Programs
4.3.5 -~ 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 - Combipations
6.1 - Full Regulation of all the Great Lakes by

NOTE:

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

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

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

All Type 6 Measures include Type 5 Measures as a
Fallback Position in times of Emergency

F-39



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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TABLE F-3-2
IMPACTS MATRIX #1 (cont’d)

Measure: Setbacks for Structures in

Zoni equirements

Impacts Matrix
Locatjon

Box 1b
Box 1h
Box 1f
Box 2b, 2f
Box 3b, 3f

Box 4a, 4b, 4c, 44,

Box 5g, 5j, 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 types
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, 6f, 6h

Box 7a, 7b, 7c, 74,

Box 8b, 8f

Box 9f, 9h

Box 10h

Box lla, 11b, 1llc, 11d, 1lle,
11f, 1l1lg, 11ih, 11i

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

Measure: Full Requlation of Lake Erie (Plan 50N)

1.2.1

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

Measure: Full Requlation of Lake

Erie (Plan 50N)

Impacts Matrix
Location

Box 1h

Box 2d, 2h

Box 3a, 3b, 3c, 34, 3e,
3f, 3h, 3i

Box 4a, 4b, 4c, 44, 4e,
4f, 4f, 4i

Box 5a

Box 5c

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

Measure: Full Requlation of Lake

Erie (Plan 50N)

Impacts Matrix
Locatjon

Box 5d

Box 5e

Box 5f

Box 5i

Box 6f

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

Net change in operational costs, average annual $ 1mpact, in
areas such as dralnage 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 boatlng 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)
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TABLE F-3-3
IMPACTS MATRIX #2 (cont‘d)

Measure: Full Requlation of Lake

Erie (Plan 50N)

Impacts Matrix

Location

Box 6g, 6j, 6k, 61

Box

Box

Box

Box

Box

Box

79,

8g,

29,

10b,

11b,

12f,

7h, 7k, 71
8j, 8k, 81
9h, 2k, 9l

10d, 10f, 1i0h

lle, 11f

12h

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 Ontarioc downstream (magnitude of impacts
not yet known)
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TABLE F-3-3
IMPACTS MATRIX #2 (cont‘d)

Measure: Full Requlation of Lake

Erie (Plan 50N)

Impacts Matrix
ILocation

Box 13h

Box 1l4a, 1l4b, l4c, 144,
l4e, 14f, 1l4h

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

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 becausé 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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guestions 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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Table F-3-4 130 REFERENCE STUDY OW FLUCTUATING NATER LEVELS st
H
TEST OF THE EVALUATION IMSTRUMENT SCORE : -L.0
MEASURE: §.2.1 - Full Regulation of Lake Evie {50N)
3 3 H 1 1 1 H
3411 t5Up : t t : :
sOPERATIONAL s DPERAT ] OMAL : DPERAT 1 DNAL : OPERAT] DNAL s CORE 3CORE SNEISHTED
1ICRITEREA  tCRITERIA  (CRIVERIA  (CRITERIA  tCRITERIA :CRITERIA :MEASURE
$SCORE IHETEHT +SCORE INEJBHT 1SCORE  sMEIGHT  :SCORE
SCORE CRITERTA OPERATIONAL CRITERIA ! $(OPTIONRL) @ 1{OPTIONAL) & -${0PT2ONAL:
Econpaic Aggregated Bi-National H H t H H
Sustainability Net Penelits ¢ =30 0.5 :
s H
Regiona! Econpaic [ t H H
Pevelopaent 1.0 0.5¢  <l.0: 0.367: -0,2
Environsental Environsental Biversity : =30 6.3 ¢ H ! H
Integrity 8) Plant § Animal Species ¢ ' ] [ H 1
b} Nusber of Habitats H =30t 6,33 : H H H 1
¢} Physical Features 1 [ t t i i
H -1.0: .33 ¢ 231 0.25 ¢ H t
s ! H
Environsental Purity 1 H ] ] t H H
a) Toxic or Chesical H -1.0 3 0.33: : : H H
Contaaination ! H H H ! :
b) Air, Water, Soil & H 2.0 0.33 : t ] H t
Soil Substrate 3 H H H H H
¢} Introguction of H 0.0 2 033 i 1 ? H
Exotic Organisas : H H =1.0 3 0.2% 3 3 1
H H H
Environsental Resilience H =30 0.2 B H
H H H
Ervironsental Productivity H H H 1 H H
a} Total Mabitat Area H -5.0 9,50 3 H : ' H
' !
b} et Prisary Productivity: 2.0 0,50 2.5 0.25 2 <221 00871 -0
Social Desirability Husan Health, Seturaty, & H H H [ t ]
Heli Being : 20 0.25 ¢ : H 3
: 3 H 3
Private Property Rights : 30 0.2% 3 H H H
' H H t
Effetts Across Social Strata H ¢.0 025 t ] t
H 3 H 1
Public Access to Naturai & H H t H 1 H
Cultural Resources ] =201 0,28 -0.3: 0071 0.0
t
Risk & Uncertainty  Flexibility : 2.0 0.25 3 [ 3
: 1 :
Reversibility 1 H H H : ] H
a} Residual Effect on the : 0.0 0.5 : H H ] t
Man-Made Environsent  : ' : : H H
b) Residual Effect on the : ) ] ] H H t
Matural Environsent t =3.0 ¢ 0.5 1.9 0,25 : 3 H
: H H
Responsivensss ] 2.0t 0.25 ¢ H H
H 1 H
Predictibility 3 2,0 : 0.25: B0 08T : 0.2
Isplesentability Tethnical Feasibility : 0 0.2 3 : H
& Political H H H
hcceptability Legal & Policy Compatability : -3.0 0.5 H : H :
@) Within the %, 5. t t t : ' ¢
b} Withan Lanada H =30 0.5 =30 0.2 2 H H
H : H
Cost-Sharing Acceptability H =30 0.2 H H
: : H
Coapatibility of Views H -2.0 1 0.2 ' :
: : s
Fistal Acceptibility -3.0 0.2: ~i.b: 0.087: 03
Fquitability Sectora) Equity H =201 0.33 ¢ H '
t H H
Regional Equity H -3.0 3 0.3 : t :
: : H
Bi-Nationa) Equity H =2.0 ¢ 0.33:  -2.3: 0.067: 0.4
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1JC REFERENCE STUDY ON FLUCTUATING NATER LEVELS

REASURE :
Table F-3-5 -TEST OF THE EYALUATION INSTRUMENT SCORE  : 0.8 :
KEASURE:1.3.1 Manipulation of Interbasin Diversions :
: H 1 ¢ H H : :
+5UB 18UB 1 : H ! : H
tOPERATIONAL ;OPERAT JONAL 1 OPERAT [ONAL s DPERAT I ONAL 1 CORE :CORE sMETBHTED
(CRITERIA  tCRITEREA  :LRITERIA  :CRITERIA  :CRITERIA :CRITERIA :MEASURE
+SCORE tHE ] EHT +SCORE tWEIBHT (SCORE  oMEIGHT  :SCORE ¢
SCORE CRITERIA DPERATIONAL CRITERIA : t{OPTIONAL) t{OPTIONAL) ¢ +{OPTIONAL: :
Etonosic Aggregated Ba-Nitional : H t H H :
Sustainability Net Benefits : ~2.0: 0.9 : : H
H H H H
Regional Economat H H : H ! H
Developaent H 0.0 2 6. -0 0167 -0.2:
Environsentsl Environsental Diversity H -1,0 1 0.33 ¢ : H ' H :
Integrity ) Plant & Anina} Speries @ H : : : H
b1 Musber of Habitats H “1.0 ¢ 0332 t H ' H H
o} Physical Features : ] ¢ H : H :
H -1 0.331 ~1.0 0,25 : L H 3
t : H H
Environsental Purity H 3 H : ' H H t
a} Toxic or Chesical H 0.0 3 6,31 H H : H
Contasination t t H H H H :
b} Air, Mater, Soil & H -1.0 1 .33 1 H H H : '
Soi! Substrate 1 1 H : : : H
c} Introductior of 1 =101 0.32 ¢ H H H : :
Exetic Drganises H H H =0.7 0,28 : H H H
Environmental Resilience H -1.0 1 0.25 ¢ ] H H
H H : :
Environsenta! Productivity : H H H H H H
a} Total Hatatat Ares H 1.0 0.5 1 1 H ' H H
t '
b} Wet Frisary Productivity: ~1.0 ¢ 0.50 1 =503 025 2 0.9: 0,187 : 0.2
Bocial Desirability  Hosar Health, Security, & H H 1 1 3 ]
Well being H 1.0 3 6.25 : H 1 t
1 H 1 t
Private Property Rights 1 0.0 ¢ 0.25 : H H t
H H H H
Effects Across Social Strate H 0.0 1 0,25 ¢ : 1 :
t s 1 B
Public Access to Matural & H ' t 1 1 t
Cultura! Resources 1 1.0 0.25 1 0.3 0.671 0.4 2
Risk & Uncertaanty  Flexibility 1 0.9 3 6,25 : 1 1 1
' : 1 !
Reversability H 1 1 1 ' : H 1
#) Residual Effect on the @ 0.0 0.5 1 1 H H H H
Wan-Nade Environsent ' H H H H ;
b) Resigual Effect on the 1 H t H H H 1
Natura) Envirpnaent H -1.0 1 0.5 =0.% 6.1t H 1 H
H H H H
Responsiveness ' 0.0 : 0.5 1 1 H
: H s H
Predactability H 3.0 0.25 ¢ 0.6 1 0187 3 0.1
'
Iaplesentability Technical Feasibility H 3.0 0.2 : H : H
& Political ] 1 ' t
heoeptability Lega} & Policy Cospatability : =30 0.9 H 3 s H H
a) Mithin the U, §. [ : 1 1 H 1 ]
b} Within Canada B =304 0.5 ¢ =3.0 1 9.2 : 1 H H
: : H H
Cost-Gharing Acceptability H =30 0.2 H 3 H
2 : 3 :
Cospatibility of Views H =2.0 2 6.2: 1 t :
' H $ H
Fiscal Acceplibility : 0.0 1 021 -0 04875 -0.2:
1 4
Equitabilivy Sertoral Eguity H 1.0 3 6,33 ¢ 1 t H
t 1 : t
Regional Equity 1 =301 0.33 ¢ 1 t :
Di-Nationa) Equity 1 -1.0: 0,33 <L7: 0087 -0.3:
1
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Table F-3-6

TJC REFERENCE STUDY DM FLUCTUATING WATER LEVELS

. e wp es we wa

e e as e we we we ur ue

ww ws as wa ap ae lwr

MEASURE : t
TEST DF THE EVALUATION INSTRUMENT SCORE : ~1.p:
MEASDRE: 1.3.10 - A 30,000 cfs Diversion :
! H H H H : H H
1508 1SUp H : H : H '
1DPERAT10NAL : OPERAT I DMAL : OPERATIONAL :DPERATIONAL ; CORE 1CDRE tNETEHTED
1CRITERIA  :CRITERIA  :CRITERIA  3CRITERIA  :CRITERIA :CRITERIA :MEASURE ¢
:SCORE sWEJGHT +SCORE SWETBHT 1SCORE  MEIGHT :SCBRE
§CORE CRITERIR OPERATIDNAL CRITERIA H t{OPTIONAL) ¢ H{OPTIONAL) @ 1{OPTIONAL: :
Econowic Aggregated Bi-Mational H H H t t
Sustainability Net Benefits H =30 0.5 2 ¢ H
H H H
Regiona) Etonomit : H H H H
Developeent H 2.0 ¢ [ B ] -0.5: 0.187: -0.1
Envirpneental Environsental Diversity H =30 0.33 1 1 H H 1
Integrity &) Plant & Anieal Species 1 H H H H H
b) Nusber of Wabitats H =30 ¢ 0,33 ¢ H H 1 H
c) Physical Features H t t H H H
: -1.0 ¢ .33 : .3 0,25 3 H 3
t H :
Environsental Purity ' H : H 1 H :
a) Toxic or Chesical H 0.0 6.33 ¢ ' H H ¥
Contamination : : ' : t H
b) Air, Water, Soil & : -3.0: 0.33 H H H :
Soil Substrate ¢ : : 1 ] H
¢} Introduction of : =30 033 ¢ H H H H
Exotic Qrganisas : : : -2.0: 0.25 : H s
Environaental Resilience ' =3.0: 0,25 ¢ t H
Environsental Productivily ¢ H H H H H :
a) Total Habstat Area H =301 0.30 3 H H H H
b) et Primary Productivity: =2.0 1 0.5 -2.9 2 0.2  -L%3 0,067: 0.4
Sociai Desirability  Husan Wealth, Security, & : H : : :
Well Being H 1.0 : 0,25 : ' H
H H H
Private Property Rights s L9 0.25 : H t
: t H
£fiects Across Social Strata t 3.0 0.25 : H '
: H H
Public Access to Nataral & t H 1 H H
Cultural Respurces t 1.0 0.25 2.0: 0.187 2 0.3
Risk & Uncertainty  Fiexibility H 3.0 0.25% H 3
: s 3
Reversibility : H ] H H H H
4) Residual Effect on the @ -3.0: 0.5 1 t H H 1
Man-Nade Environsent 1 : H 1 H 1
b) Residual Effect on the : 3 H 1 1 H :
Matura) Environsent t ~3.0 ¢ 0.5 ¢ =30 0.25 : s H
kesponsiveness H 1.0 0.25: i H
: H H
Predictibility : -3.0 1 6,25 : 0.0 : 0,167 : 0.0
Tapleaentability Technical Feasibility H 2.0t 0.21: H H
8 Political ' H H
Acceptability Legal & Policy Compatability ¢ =3.0 0.5 ¢ H H H :
a} Within the U. S. t ' H H H H -
b) Within Canada : =301 0.5 -0 0.2 t H
1 H H
Cost-Sharing Acceptability H -3.0 1 0.2: H H
t 1 :
Compatibility of Views H -3.0: 0.21 . i H
H : H
Fiscal hcceptibility : 3.0 .21 <28 : O0.087: -0.5
Equatability Sectoral Equity 1 2.0 0.31 3 t H
Regipnal Equity H -0 0.33 : H H
Pa-Mational Eguity H 3.0 0,33 -2.7: G.7: -0

e we er e e e ae wr % S5 Mk ke ma wm me e e Y G4 G we s =
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Table F-3-7 13C REFERENCE STUDY ON FLUCTUATING MATER LEVELS

REASURE @ [
TEST OF THE EVALUATION INSTRUMENT SCORE 3 =02
1 '
WEASURE:].4.4 Placeaent of Sillx at Lakes' Outlets H
H 1 H : H H t H
15Ub 15UR H ! H H : :
sOPERATIONAL 1OPERAT |ONAL :BPERAT [ONAL 1OPERAT IINAL : CORE 1EORE tMEIBNTED :
:CRITERIA  :CRITERIA  :CRITERIA  (CRITERIA  :CRITERIA :CRITERIA :MEASURE :
1SCORE tHETEHT sSCORE 1UE JBHT $SCORE  MEJBHT  :S[GRE
SCORE CRITERLA OPERATIONAL CRITERTA : t{OPTIONAL}Y ¢ HOPTIONAL) ${OPTLONAL: H
. H
Econcelc Aggregated Ri-National t ' H H 1 3
Sustaimability fiet Benefits H 0.0 0.5 H H H
: : 1 H
Regiona) Economic 1 H H 3 H H
Bevelopaent 3 0.0 ¢ 0.9 ¢ 0.0 0.167 2 0.0 ¢
Environsental Environeental Diversity ¢ Lo 0,33 ¢ H 1 ! '
Integrity a) Plant & Animal Species : H 1 ) H ' '
b} Musber of Habitats t 1.0 ¢ 0.33 ¢ H H 1 [ [
t} Physital Features t : H H H H H
' =2.0 ¢ [ X 35} 0.7 2 0.25 3 1 : :
3 t t H
Enviranmsental Purity : ' 1 H ] H H H
a) Toxic or Cheaical H 1.0 0.33 H 3 t : H
Contaninstion H [ H H : : :
b} Rir, Water, Soil & 5 1.0 0.33 3 3 H ! H H
Soil Substrate t : H : : H 3
¢) Introduction of t 0.0 0.33 ¢ 3 H H H H
Ezotic Drganises H ' ' 6.7 3 0.25 : H H :
. H 3 H :
Environsental Resilience 1 0.0 0,293 ' 3 H
3 H H H
Environmsental Productivity 1 1 : H H H 3 H
#) Tetal Habital Area H 1.0 ¢ 0.3 H H ] H 1
: '
b} Net Prisary Productivity: 0.0 ¢ 0.5 : 651 025 0.5 : 0,187 : 0.1 :
!
Social Desirability  Husan Mealth, Security, & H 1 1 H H H
lell Being : -1.8: .25 2 H H H
' H s 1
Private Property Rights l 1.0 0.2 : ] H )
H H H :
Effects Across Socia) Strata H 0.0 : 251 H H H
H 3 1 H
Public Access to Matural & 1 3 i ] H H
Culturs) Resources 1 5. 0.28 3 0.3 0T 0.0 :
i :
Risk & Uncertajety  Flexibility H -3.0: 0.25 : 1 H s
H 3 H H
Reversibility H 1 L H H H H
a) Residual Effect on the 6.0 ¢ AN H : H : '
Nan-Hade Environsent H : H H H t s
b} Residual Effect on the : H t H ' H H ]
Natural Environsent H =1.0: 0.5 =0.5 : 0.25 ¢ H ¢ ]
' H H H
Responsiveness H ~1.0 3 .25 H : H
H 1 H :
Predictidility : 3.0 0,251 0.4 026731 -0
Isplesentability Technica) Frasidility 1 3.0 0.2 1 H H 1
k Political ] H ' H
Arreptability tegal & Policy Compatabilsty 3 0.0 3 0.5 H ] H H H
- - a) Within the U, 6. ' ] [ : ] 1 t
B) Within Canada H 0.0 3 0.5 3 0.0 : 0.2 H ) :
: t t t
Cost-5haring Arceptability H =5.0 ; 0.2 H ' H
' 1 : i
Coapatibility of Views : 2.0 ¢ 0.2+ s 1 H
: L] H :
Fiscal dccpptibility H 0.0 0.2  ~04: 0.47:1 013
Equitability Sectoral Equity 1 2.0 0.33 1 1 1
H H 1 '
Regional Equity ’ : -1.0 ¢ 033 ) 1 H
' 1 + 1
Bi-National Eguity H -1.0 : 0.3 131 0.487: 0.7
!
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KEASURE
TEST OF THE EVALUATION INSTRUMENT SCORE 1 0.1
1
REASURE: 2.1.5 - Breakwater Constryction 1
3 H : H H . H

15UB +SUB : H 1
sDPERAT JONAL tOPERAT I0NAL JDPERATIONAL :OPERAT JONAL 1 CORE 1CORE sHEJGHTER :
tCRITERIA  :CRIYERIA  :CRITERIA  :CRITERIA  :CRIVERIA :CRITERIA :MEASURE
1SLORE $METBHT :SCORE WEIGHT $5C0RE  JMEIEHT  :SCORE

ar ae a2 ws wa w ae s ma ma e

me me B e me ae e e me AR S ms s Se ks e e v we

AR

SCORE CRITERIA DPERATIONAL CRITERIA : t{OPTIONAL) : 1(OPTIONAL) : t{OPTIONAL:
frononic Aggregated Bi-Mational : ¥ t H b
Sustainability #et Benpfits H 0.0 0.5 : H !
3 H H
Regional Economic H 1 : H 3
Developsent : 1.0 3 0.3 ¢ 0.5: 0.147: 0.1
Environsental Environsental Biversity : 2.0 : [P B t ! : 1
Integrity #) Plant & Anima) Species ¢t H ' H 3 H
b} Muaber ol Habitats t 0.01 0.3 ¢ ' H 1
c) Physical Features 1 ' H t 1 '
H =2.0 1 0.3 0.0 ¢.25 1 ) H
b 1 '
Environsental Purity ' 3 H H H : f
a) Toxic or Cheaical H 0.4 0.33 ¢ : : : H
Contamination H H H H : :
b} Rir, Water, Soil & H -1.0 1 8.33 H : H :
Seil Substrate H t : H H H
c} Introduction of H 0.0 ¢ 0.33 3 H t } H
Exotic Drganisas : : H -0.1: 6.25 : H :
: : H
Environsental Resilience ) 0.0 0,25 : H H
1 : H
Environmental Productivity @ ' 1 H ] H 1
3) Total Habitat Area H 0.0 P30 ; H H H 1
H :
b} Net Primary Productivity: &0 .50 ; 0.¢: 0,20 0.1 G473 -0.0
Bocial Desirability Husan Health, Secority, & : : H H H
Weil Being : 1.0 0.25 ¢ H H
1 H H
Private Property Rights . H 3.0 0.2% 2 t H
3 H H
Ettects Across Socizl Strata : -3.0 ¢ 0,23 : : H
H : H
Public Access to Matural & t ! H H '
Lultural Resources t 1.0: 0,25 ¢ 0,5: 0.187: 0.1
Risk & Uncertainty  Flexibility 1 =20 0.25 3 H H
5 H :
Reversibility H [ H H 1 1 1
&) Residual Effect on the 0.0 : 0.5 : H H H 1
Wan-Hade Eavironsent H H H H : H
b) Residus! Effect on the : H : H 1 : 1
Natural Environsent H -1.0: 0.5 ¢ 0.5 2 0.25 : H H
Responsivensss H £.0: 0.25 s H :
: t :
Predictibility t 3.0 ¢ 0.2 1 0.1 0.167 3 0.¢
Inpleaentability Technica) Feasibility : 3.0 6.2 1 :
& Political : H 1
Acceptability Legal & Polity Coapatadility 1 3.0 0.5 : 3 t [ 1
© a) Within the U, 5. 1 H s 1 H H
b} Mithin Canada H 3.0 0.5 1.0 6.2 H H
t ! H
Cost-Sharing Acceptability t 0.0 0.2 H H
: H H
Cospatibility of Views t =10 0.2 ' H
H 1 H
Fiscal Acceptibility 1 =2.0 ; 0.2 2 0.b: 0087 : 0.}
Fuitability Sectoral Equity H =2,0 : 0.33 H :
1 H H
Regional Equity H =10 1 0.33 ¢ t 1
Bi-Mstional Equity t =10 6.3 -L3: 0,087 0.2
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Ge an we ar % e mr we ar me Gk me wr A5 ek BE RF we 44 e da ws w4 Be 64 @5 RE EE As AF A8 e ke ws A

MEASURE
TEST OF THE EVALUATION INSTRUMENT SLORE & 0.1
MEASURE: 2.1.12 - Strurtural Floodprooting
: 1 } : H : '
1508 1548 H H H H :
sOPERATIONAL :OPERAT IONAL 1OPERAT 10NAL :OPERAT IONAL :CORE $CORE WWELGHTED
sCRETERIA  :CRITERIA  +CRITERIA  :CRITERIA  sCRITERIA :CRITERIA sMEASURE
$5CORE +HE16HT $SCORE 1MEEHT tSCORE  SMEIGHT  sSCORE
SCORE CRITERIA OPERATIENAL CRITERIA H s[OPTIONAL) 1{CPTIONAL) ¢ 1(0PTIONAL:
Econosic Aggregated Bi-National t ' ' t :
Bustainability Net Benefits H 1.0 0.9 H 1
' t H ¥
Regional Ezonomic H : : H :
Developsent i 1.0 0.5 1.0 0147 : 0.2
Environsental Environsentsl Diversity H 0.0 : 0.33 : | i H '
Integrity #) Plant | Anisal Species : H t H H
b) Musber of Habitats H (% B 0,33 : H H : '
t) Physira) Features H : : H ' H
t 4.0 0.33 : 0.0 3 0.2¢ 1 1
H H H
Environaental Purity H : H 1 H t H
#) Toxic or Chesical H .0 0.33 : H H H H
Contaaination % 1 t 1 : H
b) Air, Water, Soil & : 0.0 0.33 ¢ t 3 H H
S0il Substrate H : 1 1 t H
t) Introduction of H 6.0 0.33 : 1 H H :
Exotic Grganises H H H 0.0 6,23 ¢ H H
H H H
Environaental Resilience ' 0.0 0.25 ¢ H t
H H H
Environsental Productivity : 3 H t : H :
a) Total Habitat Ares 1 0.0 ¢ 0.% : H H : H
t H
b) Met Primary Productivity: 0.0 0.5 2 0.0 8,20 : 6,03 D.187 6.0
Bocial Desirability  Wusen Bealth, Security, & : ] t H t
Well Being H 1.0 0.2% H H
t 1 :
Private Property Rights H 0.0 1 6.5 ¢ : '
t H H
Effects Reross Social Strata : ~3.0 1 0.25 ¢ ? [
! H H
Publit Access to Natural & ' 1 H : !
Cultural Resources 1 0.0 0,251 051 0487 : -0
Risk & Uncertainty  Flexibility H 0.0 0.25: H H
1 H H
Reversibility H H H H H ] H
a) Residual Effect on the @ 0.0 0.5 H H 1 H
Ban-Made Environsent H : H 1 H H
b) Residual Etfect on the ' 3 ! H 1 H
Natural Environaent H 0.0 0.5 0.0 .25 ¢ H H
! H H
Responsiveness 3 0.0 0.25 3 1 :
1 1 :
Predictibility 1 2,0 0.2% 1 0.5 ¢ 0,567 2 0.3
Isplmmentability Terhnjca) Feasibility H .01 0.2 H H
& Political : t H
heceptability Legal & Policy Cospatadiiity : 0.0 0.5 : 1 ' H H
&) Within the U, 5. H ] 1 t H H
b) Mithin Canada H 0.0 3 0.3 0.0 0.2 H i
' H H
Cost-Sharing Acceptability 1 3.0 0.2 H 1
' H 1
Cospatibility of Yiews H 1.0 ¢ 0.2: L 1
' 1 :
Fiscal hceeptibility 1 =301 0.2: 0.4 0,087 b
Equitability Sectorsl Equity ' =10 0.33 ¢ : 3
. t 3 H
Regiona) Equity H 0.0 ¢ 033 H H
Bi-National Equity H 1.0 .33 0.0 5 0.187 ¢ 0.0
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Table F-3-10
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REASURE 3
TEST OF THE EVALUATION INSTRUMENT SCORE 3 1.3:
| S
REASDRE: 2.2.4 - Fee Sisple Prop. Rights Purchase.. :
. H : H t H [ H :
15UB 15UB H H H 1 H 3
1OPERATIONAL s OPERAT IONAL :OPERAT JONAL :DPERATIONAL : CORE tCORE sMEIGRTED :
JLRITERIA  LRITERIA CRITERIA  CRITERMA  :CRITERIA :CRITERIA :MEASURE
1500RE $HE1GHT +SCORE SWEIGHT 16EDRE  GMEIGHT  :SCORE 3
SCORE CRITERLA OPERATIONAL CRITERIA H 1{OPTIONAL) 1(OPTIONAL) = $1OPTIONAL : H
H
Econoaic Aggregated Bi-National H H t H : :
Sustainability Net Benefits H 1.0 0.5 t H [
H 3 : :
Regicna) Economic H H ! H H :
Developapnt H 10t 0.5 ¢ 1.0 0,087 0.2 :
Enviransental Environsental Diversity H 308 .33 : H ot ' H :
Integrity a) Flant & Anisa) Species : 3 1 t [ H 3
b} Muaber of Habitats H 2.0 0.33 3 : H : H H
¢) Physical Features [ : H H H 1
: 0.0 : .33 : 1.7 0.25 ¢ : 1 H
H 3 ! H
Environsental Purity i [ ) [ 1 ! 1 H
a) Toxic or Chesical t 2.0 .33 2 H H H : :
Coatanination ' : H t 3 H H
b} Air, Mater, Scil § H 2.0 0.33 3 H ' H H H
Soil Substrate : { 3 H 3 : :
c) Introduction of H 0.8 0,33 : 3 H H : :
Exotic Organisas H H t 1.3 0.2% 2 3 ' H
: t t 3
Environsental Resilience H 3.0 0.25 3 ] H H
s H 3 :
Eovironsental Productivity H : t : H ' :
a) Total Mabital Ares 3 6.0 3 6.50 3 H H H H H
H H
b) Wet Prisary Produttivity: 2.0 0.50 1 1.0 .25 1.8 0,167 1 0.3
H
Sotial Desirability  Huaan Mealth, Security, & H H : H H H
lell Being 1 1.0 : 0.25 2 : 1 R
H : ! :
Private Property Rights H 3.0 .25 ¢ t H t
3 H H H
Eftects Across Social Strata 2.0: .25 2 1 H :
: H : H
Public Rctess to Matural & : [ 3 t H H
Lultural Resources ' 2.4 0.25 : 2.0: 0,187 : 0.3
:
Risk & Uncertainty  Flexibility t 3.0 0.28: H H !
: : H t s
Reversibility H H 3 H H H : H
a) Residual Effect oo the @ 2.0 0.5 1 t ] ] '
Wan-Nage Environsent 3 H t 1 H H H
b) Residual Effect on the : : H t H H ] 1
Naturz) Environsent : 0.0 3 0.5 ¢ 1.0t 0.25 ¢ H 1 H
3 H -4 k4
Responsiveness 3 0.0 ¢ 0.2% 3 H 1 ]
H H H H
Predictibility 1 2.0: 0,25 : 1.5 0.187 : 0.3
Inpleaentability Technical Feasidility H 3.0 0.21 [ H t
& Political H : H :
Acceptability Lega) & Policy Cospatability : 0.0 ¢ 0.5 3 H H H H
a) Within the U, S. : : H 3 H H H
b} Nithin Canada H 0.0 0.5 0.0 0.2 3 H H
3 H : :
Lost-Sharing Acceptability H -3.0 0.2 ] H H
: H t B
Coapatibility of Views ! 1.0 0.2 ] ' H
3 H 3 :
Fiscal Acceptibility H =30 0.2: 04 0067: ~0.1:
!
- Equitability Secteral Equity H 2.0 0.33 2 H H )
L : : H
fegioral Equity 3 FEA 033 1 ! t :
' : 1 :
Bi-¥ational Equity H Lo 0.31 2 20 0,087 03
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Table F-3-11
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MEASURE :
TEST OF THE EVALUATION INSTRUMENT SCORE @ -0.4:
: H
BERSURE: 2.3.1 Dredging of Nav. Channels & Marbors :
H 3 H H H H : :
t5UB 1508 1 ] H H H '
1OPERATIONAL sDPERAT TOMAL 1 DPERAT JDNAL rBPERATIONAL : CDRE :CORE sNETGHTED
sCRITEREA  CRITERIA  :CRITERIA  3CRITEAIA  :CRIVERIR :CRITERIA :NEASURE :
1SLORE 1NEIBHT 1SCORE MEIBHT 1SCORE  SMEIBHT  SCORE
SCORE CRITERIA OPERATIONAL CRITERIA H 1{OPTIONAL) : $(OPTIONAL) : s{OPTIONAL : E
Econoaic Aggregated Bi-National : H H H t 1
Sustainability Wet Banefits H 0.0 ¢ 0.3 | 1 3
H ? H :
kegiona) Econoaic H H ' H H t
Developaent H 1.0 0.3 : 0.5z 0.167: 0.1
Environsenta) Environmental Diversity H -3.0: 0.0 H 1 H 1 H
Integrity #) Plant & Animal Species : H : H s H
b} Number of Habitats H =30 6.3 H : t 1 !
) Physical Features : H : H t H H
: -1.0 ¢ 033 2.3 0.25 ¢ H 1 H
' H : :
Environsental Purity H H : 1 H H : 1
a} Toxic or {heaical t 0.0 ¢ 0.33: 1 H t 1 1
Contamination H : H H ! H }
k) Air, Mater, Soil & t =3.0: 033 : H H ' 1 ¥
Soil Substrate 1 : H 1 H ] |
c} Introduction of 1 0.0 : 0.33 : : H ! H $
Exotic Organises : : ' -1.0 3 0,25 2 [ H :
: 3 H H
Environaental Resilieace H =2.0 1 6.25 : H ¢ 1
Environsental Productivity H 1 t ] 1 H 1
a) Total Habitat Area H 3.0 £.50 : t H 1 H :
b) ¥et Prisary Productivity: =30 .50 @ =3.03 0.25: -2l 08T 0.3
Social Desirability  Husan Wealth, Security, & H H H H 1 K
lell Being s =20 0.25 ¢ 1 : :
' H H H
Private Property Rights H 3.0 0.25 : H : 1
: ! H '
Effects fAcross Social Strata H -l 0.25 ¢ H ' t
H ] H H
Fublic Access to Matural & H : 1 H H :
Cultural Resources H 1.0 0.2% ¢ 0.3 0167 0.0 :
Risk & Uncertainty  Flexibility H ~1.03 0.25 ¢ H H [
: H : t
Reversibility 1 H H H H H H t
a) Residual Effect on the : 0.6 : 0.5 3 H H H ' '
Ran-Nade Environsent 1 H : H $ ! H

b) Residual Effact on the : H t H 1 1
Natural Environaent 1 =30 0.3 : =15 0,258 ¢ : E H
Responsiveness 1 0.0 ¢ 0.2% H H 1
Predictibility : 201 0.25:  ~0.t: 0.067: 0.0
Ieplesentability Technital Feasibility 1 b N U] 0.2 [ 1 :
& Political 1 : 1 H
heceptability Legal & Policy Compatability @ 0.0 [ H H H 1 :

T ) Mithie the U, 5. H 1 t ' H s
b} Hithin Canada H 0.0 : 0.5 ¢ 0.6 1 6.2 1 H H 3
! H 1 :
Cost-Sharing Acreptability H 0.0 8.2 1 H 2
- : t : '
{oapatibility of Views H 0.0 2 0.2 ' H !
: 18 H :
Fiscal Acceptidility 3 -3.0: 6.2 0.0 0.187: 0.0 :
Equitability Sectoral Equity s ~2,0 3 .33 : [ H [
H t : :
Regional Equity 0.0 1 0.33: ' : :
1 H H H
Bi-Nationa) Equity H 0.0 6.3 0.7 : 04871 0.1
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MEASURE : 1
TEST OF THE EVALUATION INSTRUMENY SCORE 6.8
1 :
MEASURE: 3.i.1 - Mandatory Setback Ioning :
: H H t H H H :
1Slp 5UB H H : H : H
tOPERATIDNAL : OPERAT ] DNAL sOPERAT ] ONAL 1OPERAT 1OMAL : CDRE 3CORE tNEISHTED 1
sCRITERIA  :CRIVERIA  sCRITERIA  :CRITERIA  3CRITERIA :CRITERIA tMEASURE :
$SCORE tHEJEHY +SCORE SHETBHT $6CORE  :MEIGHT :SCORE  :
SCORE CRITERIA DPERATIONAL CRITERIA : +{OPTIONAL) ¢ s{OPTIONAL) 3 1{DPTIONAL : :
Econosic hgoregated Bi-National H H s H 3 3
Sustarnability Net Benefits t 1.0 : 0.9 : H 1 :
: H ! 1
Regional Economic H H : : H E
Developeent H 1.0 [ 0y 0187 ¢ 0.2 3
Environnental Environsental Diversity H 1.6 013 H : H H 1
Integrity #) Plant & Anisal Species : ] t H 1 1 H
b) Nuster of Habitats H 0,03 8.0 : : 1 : H
¢} Physical Features 3 ¢ [ H H H :
: =2,0 4 033 -1.01 0.25: 1 : H
t ] H :
Environsental Purity H H t t t 1 [ 1
2) Toxic or Chesical : 0.0 : 8.31 : H H H H H
Contasination b 1 t ' H t H
b} Air, Mater, S0i) & f 0.0 0,33 ¢ H H ) 3 :
Sci) Substrate : : H B 1 ' [
¢} Introduction of : .0 2 .33 1 H H H H
Ezotic Grganisas H : H 0.6 : 0.25 3 1 H :
Environsental Resilience H 6.0 ¢ 0.25 3 H 1 :
Environsental Productivity t ] i H ' 1 1
#) Total Maditat érea : 0.0 0.5 1 H H : j
b) Met Primary Productivity: 0.0: 0.%0 3 (R ] 0,25 -0.3: 0.067: 0.0
Social Desirability HWuman Health, Secority, & H H : ' H H
Well Being H 2.0 0,25 : H : H
: H : :
Private Property Rights 1 -3.0 .23 t : ;
H H H :
Effects Across Social Strata : 3.0 0.25 3 H H H
H 3 H :
Public Access te Natural & H H H H : :
Cultural Resources H 9.0 3 0.2% 3 0.5 : 0.167: 0.8
Risk b Uncertainty  Flexibility [ L0 0.25 H H H
: 3 : H
Reversibility 1 : : ' 1 ' i }
a) Residual Effect on the : 1.0 0.5 : ' H t H 1
Ran-Made Envirpnaent 3 t [ s H H H
b} Residual Etfect on the : 1 H t H t b H
Natural Environment : 2.0 3 [ B ] 2.5 1 0.2% 1 H ! H
' : H :
Responsiveness H 1.0 0.25 1 ] 1 |
{ ' : 1
Pregictibility H 2.6 0.25 1 2.1 0187 0.4 1
. 1
Inplesentability Technical Feasibility H 3.0 0.2 ¢t 1 H ;
k Political 1 H : 1
Aeceptability Legal & Policy Compatability : 0.0 : L% 3] H H H H 1
© a) Mithin the U, §. H ' H H L H H
b} Mithin Canada H 0.0 : 0.5 : 0.0 2 0.2 : H H
: ! : H
Cost-Sharing Atceptability t 3.0 0.2 : t H H
: t H :
Compatibility of Views ] -2.0 ¢ 9.2 ¢ H H '
H L ' t
Fiscal hcoeptibility : 3.0 0.2: 0.2 3 067 0.0 1
H
Equitability Settora) Equity 1 =2.0 1 6,33 H H !
H ! t 1
Regional Egquity 1 2.0 0.33: H 1 3

Ba-Mational Egquity H 3.0 0.33 : L0 0.187 : 0.2
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MEASURE : :
TEST OF THE EVALUATION INSTRUMENT $ORE 0.0 ¢
3 4
HEASURE: 3.1.8 - Subsidized Structure Rejocation 3
H 1 3 H H 1 H 1
$Sug 15UB H ] H H t :
1DPERATIONAL :OPERATIONAL sOPERAT 1 ONAL sOPERAT 10KAL :CORE sCORE IWEIGHTED ¢
(CRITERIA  sCRITERIA  :CRITERIA  :CRITER1A  :CRITER)A CRITERIA :MEASURE 1
35CORE sWETGHT $SCORE SHEIGHT $SCORE  MEJGHY  sSCORE &
SCORE CRITERIA OPERATIGNAL CRITERIA H s{OPTIOMAL) 3 s(OPTIONAL) ¢ s{OPTIONAL: s
t
Econoaic Aggregated Bi-National - H : ' H H 1
Sustainability Net Benefits H 0.0 0.5 ¢ H t H
: 3 1 1
Regiona) Econoaic 3 H : t H [
Development H 0,03 6.5 0.0t 0,867 : 0.0 ¢
Environsental Environaental Diversity H 3.0 .33 1 H H : H s
Integrity a} Plant & Anisa) Speties 1 H H H H H H
b} Musber of Habitats t 1.0 0.33 ¢ ' : H ] :
t) Physical Features H H t ] : H ¢
H -1.0 4 0,33 3 1.0 ¢ 0.25 ¢ ] : H
' H H :
Environsental Purity H H 3 H t H H H
#) Toxit or Cheaicsl H 0.0 ¢ 0331 H H H H H
Contamination H ¢ : 3 H : !
b} Air, Water, Soil & ] 1.6 .33 : s H ) H
Soil Substrate : : H 3 1 1 H
¢) Intrpduction of ] 0.0 0.33 H H 3 1 '
Exotic Organises : t H 6.3: 0.25 3 ' t t
H : : H
Environaental Resilience t 1.0 ¢ 0.2% ¢ 3 H t
t 3 H H
Enviranaental Productivity @ : t H H : H t
8] Tota) Habitat Area [ 1.0 0.50 ¢ H H 1 H H
H 1
b) Met Prisary Productivity: 1.0 0.5 2 1.0 0.20 ¢ 0.8: 0.187: 0.1
3
Social Desirability Wuman Wealth, Seturity, § H H H H : H
#ell Being H 2.0 0.25 ¢ H ' :
: H [ H
Private Property Rights H =30 0.25 ¢ H H H
3 1 : 1
Ettects Across Social Strats H =20 : 0.25 ¢ ] H 3
t H H 1
Public Access to Natural & H 3 H t : H
Cultural Resources H 1.0 0.25: 0.5 0.067: b1
!
Risk & Uncertainty  Flexibility 3 3.0 : 0,25 3 H ! 1
! t [ 1
Reversibility 1 H 1 H H H H 1
a) Residual Effect on the ¢ =2.0: 0.5 ¢ ! 1 H H H
Nen-Bade Environsent H 1 H H H H
b) Residual Effect on the @ s H H H H : H
Hatural Environsent H 0.0 9.5 1¢ -1.0 1 0.25 1 : H H
H H H H
Responsiveness H 0.0 2 0.2% : 1 1 t
' H : H
Predictibility H 0.0 1 0,25 : 0.5 0,187 0.1
Iaplesentability Technical Feasibility s 1.0 0.2 H : H
& Politica) : : H H
Arceptability Leoa) & Podicy Lompatability =3.01 $5: H : t H H
© &) Within the U, S. H ! H ] H t H
b} Within Canada ] 0.0 ¢t 0.9 1.5t 0.2 ' H t
3 H H H
Cost-Sharing Acceptability 1 ~3.01 0.2 ¢ H 1 H
1 1 ? t
Cospatibility of Views H =2.0 : 0.2: H H H
H [ ] H H
Fiscal hcceptibility H 0,01 0.2 : =Ll 0M7: 0.2
H
Equitability Sectoral Equity H ~2.01 .33 3 H
t H H H
Regional Equity H 2.0t 0,332 H : 1
. H H H t
Bi-National Equity H 0.0 0,33 ¢ 0.0t 0,147 : 0.0

F-60



Table F-3-14

JJC REFERENCE STUDY DN FLUCTUATING MATER LEVELS
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NEASURE
TEST OF THE EVALLMATION INSTRUMENT SCORE H 1.0
WEASURE: 3.2.1 - Regulate Shore Prot.k Nav. Constr.
H H H H H t H
1508 5us ' H H H ]
10PERATIONAL :DPERATSONAL :OPERAT J0MAL ; OPERATIONAL : CORE 1CORE SWETBHTED
RITERIA  SCRITERIA  CRITERIA  fCRITERIA  CRIVERIA CRITERIA tMEASURE
+BCORE INEEHT 1500RE THEIBNT tSCORE  :MEIBNT  ;SCORE
SCORE CRITERLA OPERATIONAL CRETERIA ' t{0PTIONAL) +{OPTIONAL) = t{OPT10NAL :
Econoeic Aggregated Bi-National t H H s 3
Sustainab:lity Net Benefits H 1.0 0.5 : H
: ' H
Regional Economic H H H H H
Developaent H 0.0 0,33 6.5 D0.187: 6.1
Environaental Environsental Diversity H 308 0331 t ! H :
Integrity 2) Plant & Anisal Species 3 ¢ H [ ] ]
b) Musber of Hibitsts H 2.0 0.33 1 H H H H
t) Physital Features H ' t H H :
H ~3.0 ¢ 6,33 : 0.7 0.25 t L
H t H
Environaental Purity H H v ' H 1 H
a] Touic or Chenical H 0.0 0.13: H 3 : :
Contasination H H H : H t
b) Arr, dater, Stal b t 0.0 033t : H ¢ H
Soil Substrate 1 { ' H 1 :
t) Intreduction of ' 0.0 ¢ 033 ¢ H H : [
fxotic Organises H t H 0.0 ¢ 0,25 ¢ H 3
s ' H
Environsental Resilience H -3.0: 0.2 ¢ H H
s H H
Environsentil Productivity H H H s : :
a) Total Habitst hree ! 2,03 0.5 : : ] H
! :
b) Met Prisary Productivity: 1.0 : 0.50 ¢ 1.5 0.2 ~0.2: 0.467: -0.0:
!
Socia) Desirability Mussr Mealth, Security, & H ' : ) H :
Well Beang H 1.0: 0,252 H : H
: H H t
Private Property Rights H 0.0: .23 H H H
: H 3 H
Effects Across Social Strats H 3.0t - 0,25 H H H
H 1 H H
Public Access to Natural & H : t 3 H ;
Cultural Resources 1 0.0 : 0.25 ¢ 1401 6487 ¢ 0.2
3
Risk & Uncertainty  Flexibility H 3.0 0.25 2 H H H
H H 1 H
feversibility H H H i H : t H]
a) Residual Effect om the @ -2.0 0.9 : : : H t H
Man-¥ade Environasnt 1 H 1 H H H H
b) Residual Effert on the @ t : 3 H H 1 H
Natural Environsent ] -2.0: 0.5 : 2.0 0.25: H : H
: H : :
Responsiveness H 2.0 3 0.25 : H t H
H H H 1
Predictibility 1 3.0 0.2% ¢ 1.5 0,167 ¢ 0.3
3
leplepentability Technica) Feasibility : 3.0 6.2 3 t H H
§ Political : H H H
Acceptability Legal & Polity Coupatadility Lo 0.5 H H t 3 H
a) Within the U. S. 1 H ' H 1 ] 1
b) Mithin Canada H 0.0 2 [ A N} 1.5 0.2 3 : t t
: ¥ 1 ¥
Cost-Sharing Acceptability t 3.0 0.2 H H :
? H ] H
Cospatibijity of Views : 2.0 0.2 1 ‘i t :
4 H ] H
Fisca) Aeceptibility t 3.0 621 1.7 0147 : 0.3 ¢
H
Equitability Spctoral Equity t =103 0.3 ¢ : t '
! : H 3
Regional Equity : 2.0 .33 : H H H
H H T 1
Pi-#ationsl Equity t 30 0,33 ¢ 1.3 0,187 ¢ 0.2
H
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REASURE
TEST OF THE EVALUATION INSTRUMENT SCORE 1.0
H
NEASURE: 3.3.1 Reg. of Consusptive Uses -Manigement
1 H H H : : H
15UB 15U H 1 : H H
sDPERATIONAL : DPERATIONAL s OPERAT1ONAL : OPERATIONAL : CORE sCORE +HETGHTED
sCRITER(A  :CRITER1A  :CRITERIA  aCRITERIA  sCRITER1A :CRITERIA :MEASURE
+SCORE HHEJBHT $SCORE SHETBHT 18C0RE  tMEISHT  3SCORE
SCORE CRITERIA OPERATIONAL CRITERIA H 1(OPTIONAL) 3 t(OPTIDNAL) 4 s{OPTI0NAL:
Econosit Aggregated Bi-National H ' t : :
Sustainability Net Benefits H 1.0 : 0.5 ¢ : s
: H H
Kegional Economit : 3 ¢ 1 :
Developaent : 0.0 0.5 ¢ 0.5t 0,187 ¢ 0.1
Environsental Environsental Diversity H 2.0 ¢ 0,33 : : : : H
Integrity a) Plant & Anisal Species ' H H H :
b} Musber of Habitats : 0.0 : 0.33 3 1 1 H H
t) Physical fFeatures 1 N ! H H 1 1
: 0,0 : 0.33 3 0.7 2 0.25: H t
: H 1
Environsental Purity : H H H ] 1 H
a) Toxiz or Chemical H 2.0 0.33 : 3 : 1 t
Contasination H 1 1 H] H t
by Air, Mater, Soul b : 2.0 2 0,33 1 H ' H 1
Soil Substrate H ' ] t 1 H
t) Introduction of H 'R BH] .33 1 ¢ H H H
Exotic Organises H : ! 1.3 0.25 2 1 1
: H H
Environsental Resilience t 30 0.25 2 t 3
: t 1
Envitonsenta) Productivity H : H 1 : H
a) Total Habitst Area H 0.0 2 0,50 ¢ H ! H H
by Net Primary Productivity: 4.0 : 0.5 : 0.0 ¢ 0.25 : LY 0,167 : 0.2 s
Spcial Desirability  Husan Health, Security, & ' t H : 1 H
: el Being H 3.0 0.25 1 H H ]
' H H H
Private froperty Rights : 3.0 0,25 ¢ ' H H
s H H :
Eftects Rcross Social Strata t 30 0,25 ¢ t H H
: ] H H
Public Access to Natyra) & : s H H H H
Coltural Resources : 6.0 .25 : 2,31 0.467: 0.4 :
Risk & Uncertainty  Flexibility H 0.0 ¢ 0.25 ¢ H H H
: : 1 H
Reversibility : H s H H H 1 H
3) Residual Effect on the @ 2.0 0.8 H H H H !
Man-Made Environsent @ H 1 : : H 1
b) Residual Effect on the 3 H H H H H H H
Natura]l Environaent 1 0.0 : 0.5 1.0: 0.25 1 H H 1
H H H H
Responsiveness H 2.0 0.25 H 1 H
' H H t
Fredictibility 1 0.9 .25 0.8 0.967: [N B
:
Tepleaentability Technical Feaszbility H 2,0 0.2 1 : ! H
& Political H t H H
Ateeptability Legal & Policy Cospatability ¢ 0.0 3 0.%: H ' H H 1
«= ) Bithin the U. S. t : 1 1 H t t
b) Within Lanada t 0.0 1 0.5 [N 0.2 : [ H
] H H H
Cost-Sharing Acoeptability ) 0.0 6.2 H H H
H H H H
Coapatibility of Viems 1 0.0 2 0.2 ¢ [ H [
H Lt H H
Fiscal Breeptibility 1 0.0 0.2 1 0.8t 0,467 2 0.1
:
Equitability Sectoral Equity H -0 6,33 3 : H !
H H H H
Regional Equity [ 1.0 ¢ 0.33 3 H H :
' H H :
bi-National Equaty H 2.0 0,331 0.7 5 0,187 : [
s
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MERSURE : 1

TEST OF THE EVALUATION INSTRUMENT SCORE H 0.2 1

MEASURE: 4.1,7 - Interest Kate Subsidy Loan . :
3 ! H : H 1 : :

15UB 15UR H 1 : : H '

1 OPERATTONAL : GPERAT SONAL s DPERAT JONAC : OPERATIONAL : CORE 1CORE HEIGHTED :

1CRITERIA  3LRITERIA  :CRITERIA  :CRITERIA  3CRITERIA :CRITERIA :MEASURE

: +SCORE INE1GHT 18CORE H 30 16CORE  tWEIBNT  :SCORE

SCORE CRITERIA DPERATIONAL CRITERIA : s[OPTIONAL) 1 1(GPTIONAL) 1 s (0PTIONAL: ;
Economic Aggregated Bi-National t t H H H :
Sustainability Net Benefits ! 2.0 0.9 H H :
Regional Economic H : H : : :

Developaent H 1.0 ¢ 0.5 ¢ LS .67 : 0.3

'

Environmental Environsental Diversity t -2.0 3 0.3} : [ [ ] H :
Integraty a) Plant & Animal Species s ’ 1 t H :
b) Nusber of Habitats ! -2,0 ¢ 633 : H H ] H H

c} Physital Features ' : : s t H H

t =101 0.33 : -7 0.25 ¢ [ H H

3 : H :

Environsental Purity t ' H 1 H H H 1

a) Toxit or Chesical 1 0.0 ¢ 0.33 : t H H H :

Contamination ! : H [ H H H

B) Air, Water, Soil b : -1 0.33 : H ' [ : 1

S011 Substrate i H 1 H : H 1

t) Introduction of H Lo 0,33 1 : § : :

Exotic Drganises H : ' 0.0 : 0.25 : : : H

: 1 : H

Environsental Kesilience t -1.0 0,.2% : H H 1

: : : H

Environaental Productivity H : t H : H H

a) Yotal Habitat Ares H -2.0 3 0.50 : ! H H :

b) Net Frisary Productivity: 2,03 0.30 1 2.0 0.23 : 3.2t 0187 ~0.21

Social Desirability  Human Health, Security, & | H H 1 : H
Well Being * 2,0t 0.0 1 H :

: ! : :

Private Property Rights 1 0.0 1 0,25 ¢ H H 1

! H : H

Eftecks Across Social Strata 1 -3.0: 0.25 1 ) H :

! H H H

Public Access to Natural & H H H H H :

Cultural Resources H 1.6 : 0.2 : 0.0t 0.167 0.0

Risk & Uncertainty  Flexibility H =2.0 1 0,25 : H H H
’ H : H t
Reversibility [ : ' H 1 : : H

&) Residual Effect on the : 2.0 6.9 1 [ ' H H 1

Man-Nade Environaent H 1 H : H H H

b} Residual Effect on the : L H H : t H 1

Matura) Environeent H ~1.0 3 0.5 0.5 0.2% : : H :

: t s :

Recponsiveness H 5.0 0.25 H 1 1

: t : !

Predictibility H 1.0 0,25 : 0.1+ 0.187: 0.0 3

Isplesentability Technica) Frasibility } 2.0 6.2 ¢ H H
b Political H H H H
Mcreptability Legai & Policy Compatability @ 3.0 0.5 2 H } $ H 1
-~ a) Within the U. §. : 1 i H H H H

by #ithin Conada ¥ 3.0 0.5 3.0 8.2 [ H 1

: H H E

Cost-Sharing Acceptability H 0.0 1 6.2 1 ' :

! H : t

Coapatibility of Views : 2.0 1 6.2 : : 3 H

: : : H

Fiscal Acceptibility : .0 0.2: 1.8 0473 0.3

H

fauitability Sectora) Equity H =30 0.13: H 1 :
: H H :

Regional Equity H =J.0 ¢ 0.33 H H '

: : : H

Bi-Nationai Equity H -2.00: 0,35¢:  -1.3: 00873 02

H
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NEASURE ¢ :

TEST OF THE EVALUATION INSTRUMENT SEORE 1.0:

H :

MEASURE: 4.2.% - Tax Abatesent to Cover Oper. Costs i
H H H H : : H t

1508 15U8 : H H H H t

10PERAT JONAL ;OPERAT JONAL : OPERATIONAL s DPERAT 1OMAL : CORE 1CORE tNETBHTED :

sCRITERIA  CRITERIA  sCRITERIA  sCRITERIA  sCRITERIA :CRITERIA :MEASIRE :
+SCORE HWE 16HT 3SCORE tWEIGNT 1SCORE  :MEIGHT :SCORE
SCORE CRITERIA BPERATIONAL CRITERIA t s{OPTIONAL}Y +{0PTIONAL) 1 t{OPTIONAL: :
Econoaic Aggreqated Bi-Natiana) H H 3 H H [
Sustainability Net Benefits 1 1.0 ¢ 0.9 3 H H :
H : 3 :
Regional Econosic H ] 1 H : H
Developeent H 1.0 0.5 3 1.0 0487 : 0.2 ¢
1
Environaental Environaental hiversity 3 2.0 0.3 : i 3 H ! :
Integrity #) Plant ¥ Anima) Species 3 t H 1 3 : H
b} Nusber of Habitats H ~1.0: 0.33 : H H : H H
€) Physica) Features H H H ] H 1 H
H 0.0 0.33 3 0,3 0,29 : H H H
s H 3 t
Environsental Purity t H H t ¥ t 1 3
a) Toxic or Cheaital H Lo: 0.33: H H ] H H
Contasination t H t } 1 t 3
&) hir, Water, Soil & 1 =1.0 0.33 3 H H 1 H H
Soi) Substrate H H H H H H H
¢} Iatroduciion of H 0.0 0.33 = H H H H H
Exotic Drganises H H H 0.0 1 0,25 ; H H :
] H H :
Environsental Resilience H -1.0 0.25 ¢ 1 H :
Envircneental Productivity ¢ : i H : H : :
a) Tota) Habitat Area : -1.0 0.50 3 ¥ ] H H H
H :
b) Met Prisary Productivity: ~§.0 3 0.50 : -1.0: 0.25: =4 BT b1
Social DBesirability Husan Wealth, Security, & H H] H 1 H 3
lell being b Lo 0.25 : H : H
t : 3 t
Private Property Rights H 3.0: 0,25 ¢ t : H
: t H '
Effects Across Social Strata H -1.0 s 0.25 3 t H 1
. : H : H
Public Access to Matural & : H H ' H t
Eultural Resources ' 1.0 0.25: 1.0: 0167 : 0.2
1
Risk & tncertainty  Flexibility H 3.0 0.25: H s H
H H ] H
Reversibility 1 t H H H H 3 H
a} Residual Effect on the 3 1.0 0.5 2 ' : 3 t H
Nan-Hade Environsent H 3 H H H H H
b} Residual Effect on the H H H H : : H
Natural Environment H 0.0 0.5 : 0.5 : 0.25 : : H H
H H 3 H
Responsiveness H 3.0 0.25 : : ]
: H H H
Pradictibility H -2.0 0.25 ¢ 1.1 0087 0.2
laplesentability Technical Feasibility H 0.0 2 0.2 H H H
k Political { H H H
hcceptability Legal & Policy Cospatability : 0.0 3 0.5 H t H H H
© a) Within the U, 5, g t ? H H t H
b) Within Canada H 0.0 : 0.5 8.0 0.2: 1 H H
H H 1 H
Cost-Bharing Acceptability - H LRI 0.2 : H H
3 H H :
Compatibility of Views 1 2.0 0.2 H 1 H
: Vs 1 H
Fiscal meeeptibility H 0.0 : 0.2 : 0.4t 0.087: e.1:
Eguitability Sectoral Equity H 2.0 .33 : H : :
. { 3 H H
Regional Equity H e 033 ' H H
Pi-National Equity H 3.0: 6.33 : 27 0087 0.4
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Table F-3-18 EASEE -
’ TEST DF THE EVALUATION INSTRURENT SCORE H 1.8:
H H
MEASURE: 4.3.1 - Public Info. & Education Programs :
H H H 3 3 H H H
+SUR 1808 H : H H : H
tOPERAT I OMAL :OPERAT IONAL 3OPERAT JONAL sOPERATIONAL tCORE sCORE SMEJGHTED 1
1CRITERIA  +LRITERIA  sCRITERIA  :CRITERIA  sCRITERIA sCRITERIA sWEASURE
15CORE HHEIERT $5CORE sNEIGHT $SCORE  sMEIGHT  :SCORE
SCORE CRITERIA OPERATIONAL CRITERIA : t(OPTIONAL) ¢ s{OPTIONAL) + 3{OPTIONAL: H
Econoaic Agareqated Bi-Mational H 1 H t H :
Sustainability et Benefits ] 1.0 0.5 : H H 1
Regional Economic : s H H : ;
Developaent ¥ 0.0 : 0.5 : 0.5: 0.167 : 0.
Environaental Environsental Diversity H 0.0 : .33 t ' H 3 t
Integrity a) Plant & Anissl Species 4 H t H 1 :
b} Nuaber of Mabitats H 0.0 3 8,33 H : H 3 1
t) Physical Features t ' H H H H H
3 0.0 : 6,33 0.0 ¢ 0,25 : t H 1
H H : :
Environsental Purity B H H : H H H :
a) Texic or Chenitel : 0.0 0.33 : H H 3 H i
fontanination H H : H H ] H
b Air, Water, Soi) & 1 0.0 1 0.33 ¢ ' 3 t 1 1
Soil Substrate : : : s ' 1 H
¢} Introduction of H 0.0 .33 H : H ' H
Exotic Organisas H H 1 0.0 ¢ 0.2% : 3 H :
: 3 3 H
Environaental Resilience H 0.0 0.25 ¢ H] H H
: t : H
Eavironeental Productivity 3 H : : ] ] i
a) Total Habitat Area H 0.0 3 0.%0 3 H H H H H
t :
b} Nt Prisary Productivity: 0.0 2 0,50 ¢ 0.0 0.2% ¢ 0.0 0067 : 0.0
Socsa) Desirabiiity Musan Health, Secerity, & ' H ] H H H
Hell Being 1 | 0.2% ¢ H H B
Private Property Rights : 301 0.25 1 H H
H 3 H H
Effects Mcross Social Strata H 3.0 0.23 : : H H
t : H H
Public Access to Natural & H H t H 1 :
Cultural Resources 3 6.0 8,25 ; 1.8 0047 : 0.3t
1
Risk & Uncertainty  Flexibility 3 3.0 0.2% ¢ H : H
H H : H
Reversibility H : 1 1 H H H 1
a) Residual Effect on the : 10 0.5 ? H H H H
Han-Nade Environsent H H H t H H H
M) Residual Etfect on the t t 1 H H : 1
Natura) Environment H 0.0 : 8.5 1.5 0.25 ¢ H H :
: : : H
Responsiveness t 3.0 0.2 H H H
H H H :
Predictibility H 2.0: 0.25 ¢ 24 0187 0.4 2
:
Isplenentability Technical Feasidility H 3.0 0.2 H H :
& Political : [ H :
Acceptability Lega) & Policy Cospatability : 3.0 0.5 H H H H H
. A4} Hithin the U. §. 3 H H : H ] H
») Within Canada H 3.0 0.5 1 3.0 0.2 H H H
3 B 3 H
Cost-Sharing Mcceptability : 3.0 0.2 1 H H H
t H 1 3
Cospatibility of Viems H 301 8.2 : H B :
t . H H
Fiscal Acceptibility H 3.0 0.2 : J.0: 0047 0.5 3
Egwitability Bectoral Equity 1 3.0 0.33 ¢ 3 H :
g H H :
Regional Equity H 3.6 033 : t :
H : t :
Di-Matiocnal Equity H A% 0.33 3.0 G067 0.5 1
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MEASURE
TEST OF THE EVALUATION INSTRUKENT SCORE 0.8
:
MEASURE: 4.3.9 - Real Estate Disclosure
' : H H H H :
1508 15UB H % H + '
+DPERATIONAL 1OPERAT SONAL s DPERAT IORAL :DPERAT IONAL : CORE $CORE INETEHTED
tCRTTERIA  JCRITERIA  sCRITERIA  3CRITERIA  sCRITERIA :CRITERJA :MEASURE
t5CORE 1NE 1 BHT 1SLORE WEIGHY 15C0RE tWEIGNT  :STORE
SCORE CRITERIA OPERATIONAL CRITERIA 1 1(OPTIONAL} : s(OPTIONAL) ¢ $(OPYIONAL:
Econonic Rggregated Bi-Natiomal i ' ' : s
Sustainability Nel Benefits 1 -1.0 3 0.5 1 ) 1
t H H
Regional Econcaic H : ' H 1
Developaent H 0.0 0.5 -0.5: 0871 -0
Environsental Environmental Diversity H 0.0 ¢ 0.33: : H : :
Integrity o} Plant ¥ Mnimal Speties ; H : b t
b) Nusber of Habitats : 0.0 ¢ 0,33 L H H ]
c} Physica) Features H ' H t 1 [
: 0.0 ¢ 6,33 ¢ 0.0 : 0,25 : 1 H
H 3 i
Environsental Purity H t 1 i H 1 :
a) Texic or Chemical t 0.0 ; 0.33 ¢ : : : 3
Contamination H 1 : H : H
B) Air, Mater, Spil & H 0.0 : 0.33 : H 1 H :
Sail Substrate H H H 1 H 1
t) Introduction ot H 0.0 : 0.33 4 i H : 1
Exotit Organises 3 H : 0.0 : 0,25 ¢ H H
1 H !
Environaental Resilience H 0.0 1 0.25 H H
' H H
Environsental Productivity : H : H H H
4) Total Kabitat Area H 0.0 3 0.50 2 H : H 1
H H
b) Net Frisary Productivity: 0.0 ¢ 0,5 3 0.0 0,29 ¢ 0.0 0.167 : 0.0 ¢
3
Social Desirability  Muman Health, Security, & H H i H H H
Nell Being H 1.0 ¢ 0.25 1 H 3
: H H '
Private Property Rights 1 0.0 : 0.25 3 1 1 H
H H 1 :
Effects Across Sotial Strata ! 0.0 ¢ 0,25 ¢ : H 1
H : 1 H
Public Access to Watural & H H : : H '
Cultura) Resources ] 0.0 : 0.25 ¢ 0.3 3 0347 : 0.0 3
Risk & Uncertainty  Flexsbality [ L0 0.2%: 1 H H
3 H : H
Reversibility ' 1 ' H ] H H H
#) Residual Effect on the : 3.0 0.5 H 3 H : H
Man-Made Environsent : ' H H 1 H H
b} Residual Etfect on the t H H ' 1 H 1
fatural Environaent H 0.0 : 0.5 1.59.3 0.2% ¢ H H :
! : 1 H
Responsivenpss 3 30 .25 1 [} H 3
H : H :
Predictibilaty 1 2.0 0.2% 3 2.8 ¢ 0067 ¢ a4
Ispleaentability Tethnical Feasibility 1 3.0 3 0.2 : 1 '
& Political ! . N
Acceptability Legal & Policy Cospatability 3 0.0 1 [ 8- H H ! 1
4} Withn the U, 5, t H H H H :
by Within Canada H 0.0 1 0.5 ¢ [ I 6.2 H H
H B 1
Cost-5haring hcceptability t 3.0 3 0.2 H H
Compatibility of Views H =10 : [ ] H H
? \ H 3
~  Fastal Aeoeplibility [ 3.0 0.7: by 01872 0.3
Equitability Sectora) Equity H 4.0 1 0.33 ¢ H :
4 H 3
Regional Equity t 2.0 0.33 ¢ : :
Pi-National Equity ! 30 0,33 ¢ 131 6,187 0.2
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MEASHRE

TEST OF THE EVALUATION INSTRUNENT SCORE 1.4

4t aa aa

MEASURE: 5.2 - Sandbagging, Diking, & Other Assist,

] : : H : :
1508 tSUB H [ H :
$OPERAT I ONAL :DPERATIONAL : DPERATIDNAL 1DPERATIDNAL 1 CORE tCORE 1NETGHTED
sCRITERIA  CRITER)A  :CRITEREA  1CRITERTA  :CRITERIA :CRITERJA :MEASURE

+SCORE tME1GHT :SEORE HEIBHT 1SCORE  :MEJBHT  :S{ORE

" e

we e as e we w

P Y T,

e ee es e we

SCORE CRITERIA OPERATIONAL CRITERIA H 1(OPTIONAL} @ 1{OPTIONAL) & t(0PTIONAL:
Econonic Aggreqated Bi-Nationa) ! 1 H 3 '
Sustainability Net Benefits H 2.0 : 0.5 H H
t i 3
Regiona) Eronomic H H 1 H H

Developsent H 1.0 ¢ 0.5 3 1.5 0,447 0.3
Environmental Environsental Diversity H 1.0 0.31: H H H H
Integrity a) Plant & Animal Speries 1 : : H H }
b) Wusber of Habitats H =-1.0 3 0.33 3 : ' 1 H
t} Fhysical Features H H H H ) t
H 3.0 0.33 ¢ 0.3 : 0,25 ; H ¢
H H :
Environsental Purity : H : B t H H
a) Toxic or Cheaical H 0.0 3 .33 H H H [
Contamination : H H t H H
by Air, Mater, 50i1 & H 0.0 0.33 3 H H H t
S0il Substrate H H H H 1 t
t} Introduction of H 0.0 0,33 : : H H H
Exotic Organivas H H H 0.0 : 0.25 H H
Environsental Resilience : 2.0 0.25 3 H :
Environsenta) Productivity H H H H H H
#) Total Habitat éArea i 0.0 2 0.50 H H : H

b} Net Prisary Productivity: 0.0 0.30 ; 0.0 1 0.25 @ 0.6 0.147 : 0.1:
Social Desirability  Musan Health, Securaty, & ] H H H H !

Well Being ' 1.0 0,25 : H :
H H H
Private Property Rights H 0.0 : 0.25 ' H
Etfects Across Social Strats H 3.0z 0,25 : H :
: 1 H
Publsc Access to Matural & : H H H :

Lultural Hesources H 2.0 1 0.25 1 1.5 0,187 : 0.3
Risk & Uncertainty  Flexabslity H Lo 0.25: 3 H
Reversibility : H : i t H H
&) Residual Effect on the : 3.0 0.5 H H ' 1
Nan-Made Environsent H : H H t H
b} Residual Effect on the : 3 t H H ' H
Natvra) Environsent H 2.0 ¢ 0.5 251 0.25 ¢ : H
Responsiveness : 2.0 ; 0.25 : s H
t t H

Predictability : 3.0 0.2% 2.6 0.367 : 0.4
laplesentability Technical Feasibility H 3.0 0.2 ¢ ! :
& Palitical 2 H H
Acceptability Legal & Policy Compatability : b U] 0.5 H H : H
i al Mithin the U, S, H : H H H ]
b) Within Canada [ 3.0 0.5 : 3.0: 0.2 : t H
s ' H
Cost-Sharing Acceptabilaty 5 3.0 0.71 H H
' 1 %
Cospatibility of Views H 3.0 0.2 H :
H 1 1

Fiscal Acreptibility H 3.0 0.2 30: 0.147: 0.%
= Equitability Sectora) Equity H -2.40 2 0.33 2 H :
3 ¢ 3
Regional Equity t 1.0 0.33 2 ' :
' t H

Bi-National Equity H 3.0 0.33 ¢ 1.3: 0187 0.2
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REASURE
TEST OF THE EVALUATION INSTRUMEN? SCORE 2 1.4
HEASURE: 3.4 -Info. Centers / Stora Forecasting
3 H H 3 H H H
15U 508 H : ] 3 H
+OPERAT IONAL :DPERAT 1 ONAL : DPERATIONAL : DPERAY JONAL : CORE tCORE tHEIGHTED
sCRITERIA  :LRITERIA  :CRITERIA  sCRITERIA  sCRITERIA :CRITER1A 3NEASURE
sSCORE 1ME1GHT 15CORE 1HE LMY sS5CORE  :MEIBWT  15CORE
SCORE CRITERLA QPERATIONAL CRITERIA : t(DPTIONAL) t{OPTIONAL) ¢ 1{0PTIONAL:
Econoeic Aggregated Bi-Natiomal t 3 : : :
Sustainability Net Berefits ' 1.0 .5 H H
3 1 3
Regional Econowit H 3 3 1 H
Developaent H 0.0 s 0.5 0.9: 0087 0.1
Environsental Eovironsental Divarsity H 0.0 ¢ 0,33 H ' H H
Integrity 8) Flant & Aniss) Species : : H : H t
b) Musber of Habitats H 0.0 @ 0.33 13 H : :
c) Physical Features : : t H H H
! 0.0 0.33 2 0.0 0,25 H H
H : H
Environeental Purity 1 H H H 3 | H
#) Toxic or Chemical 1 0.0 : 0.33 2 ] H H H
Contantnation 1 H 1 : H H
§) Air, Water, Soil & 1 8.0 : .33 : b 1 H 1
Soil Substrate H H ¥ t H H
t) Introduction of H 0.0 0.33 3 t H H H
Erotic Organisss H ! H 0.0 0.25 ¢ 3 :
' H :
Environsental Resilience H 0.0 : 0.25 : H H
t 1 1
Environsental Productivity H t H ] H H
») Total Habitat Area H 0.0 : 0.5 1 [ : t H
H H
b} Net Prisary Productivity: 0.0 3 0.50 0.0 3 0.25 0.0 ¢ 0.167: 8.0
!
Social Desirability Husan Health, Seterity, ' t 3 5 H i
Nell Being 1 1.0 3 0.25 : 3 3 H
: H 3 3
Privite Property Rights 3 0.0 0.2% : 3 H H
: H H H
Effects Across Social Strata H 3.0 0.25 : : H H
! 1 H 3
Public Access to Natural & ] t [ H ' H
Cultural Resources H 0.0t 0.2 : 1.0 0,187 : 0.2
Risk § Untertainty  Flexidilaty B 3.0 0.25 ¢ 3 : H
Reversability H H ] : H H 3 H
4) Residual Effect on the : 3.0 0.5 : H H H ]
Kan-Made Enviromsent 1@ H t H H H :
b) Residual Etfect on the : H : t H H ; H
Natural Enviromsent H 0.0 0.5 ¢ 1.9 0.25 ¢ H t H
: : H s
Responsiveness H 3.0 0.2 : ' H s
: H 1 3
Predictibility : b 0.25 @ 2.6 0.147: 0.4 ¢
t
Inplesentability Terhnical Feasibility H 3.0 0.2 1 : B H
& Political ] H : :
Acceptability Legal & Policy Cospatability 10 0.5 ¢ H t H : H
T a) Within the U. S. ' H] [ I R § it I )
b) Within Canata t 3.0 0.5 1.0 .21 ] 3 '
: H : t
Cost-Sharing Acceptability H 0.0 : 0.2 2 H H t
: 1 : H
Compatibility of Views H 3.0 0.21 ! 1 H
s H : H
Fisca) Aeceptibility 1 3.0 0.2 2.4 : L1671 0.4 1
Equitability Sectoral Equity H 1,01 .33 : B H :
o ! H 3 1
Regional Equity H] .03 . 03312 H 1 :
' : 3 :
Bi-Mational Equity : 3.0 0.33 ¢ 1.7 : 0.447 1 0.3
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¢Table F-3-22

§C REFERENCE STUDY DM FLUCTURTING BATER LEVELS

WEASURE 3 :
TEST OF THE EVALUATEON INSTRUMENT SCORE 0.3
MEASURE: 5.6 - Black Rock Lotk Discharges :
3 H H : 3 H 1 H
+5Ub 15UF H ! s : 1 1

tOPERATIONAL :GPERAT1ONAL : DPERATIONAL s OPERAT 1 OMAL : CORE sCORE tME]GHTER
1CRITERIA  aCRITERIA  ;CRITERIA  sCRITERIA  sCRITERIA :ERITERIA :MEASURE
+8CORE INEJGHT 15CORE INE J6HT SCORE  sWEIBHT  :SCORE
SCORE CRITERIA DPERATIONAL CRITERIA i s(OPTIONAL}Y s{OPTIONAL) : s{OPYIONAL: :
Economic Aggregated Bi-Natiznal H H H : ¢ 1
Bustainability Net Benefits H =101 0.3 H : !
Regional Economic H H H : B H
Developaent : =10 0.5 1.0 G167 : ~0.3:
Environsental Environaental Diversity [ 2.0 : 0.33 2 H ] ' s L
Integraty 8} Plant b Anisa) Species : H 3 H H H
b} Muaber of Habitats ' 0.0 « 0.33 : : 3 ' ' ;
c) Physical Features t 3 H H H ' H
t 3.0 0.33 ¢ 1.7 9.3 : H :
' : : :
Environaental Purity H : : 3 H : H H
a} Toxic or Chemacal H 0.0 : 0.33 : H H : : H
Eontasination t ' : H H 1 :
B) Rir, Water, Spil & H 5.0 0.33 1 1 H [ 1 H
Soil Substrate ' : H H : H 1
c) Introduction of 1 0.0 0.33 : H H H : H
Exotic Organisas t 1 H 0.3 0.25 3 H : H
{ : H H
Environaenta] Resilience H 0.0 : 0.25 3 H 1 :
: H H H
Environaental Produchivity @ H H : H ' H H
a) Total Habitat Area ! 0.0 2 9,50 3 ' H H H H

: t

b} det Primiry Froductivity: 0.0 ¢ 0.5 0.0 0.2% 0.3 1 0,187 : [ ]
Sprial Desirability Human Health, Serurity, & H H H H H :
Nell Being ' 0.0 1 0.25 ¢ i 1 H
H H H H
Private Property Rights H 3.0 0.23 1 1 H :
! H 1 :
Effects Across Social Strata H 0.0 0.25 1 H 1 H
! H H H
Public Access to Matural & : H 3 : 1 H
Eultural Resources H -0 0.25 3 0.5 : 0.187: 0.1
Risk & Uncertainty  Flexibilaty t -2.0: 0.25 3 ] H H
H H H :
Reversibility H 1 1 H H H H H
a) Residual Effect on the 1 1.0 3 0.5 H H H : H
Man-Kade Environsent 1 t ] s : : [
b) Restdual Effect on the 1 H ] t H 1 H [
Natural Environaent : 2.0 0.5 1 1.3 0.25 : H H :
' : t :
Responsiveness H 0.0 3 0.25 H i [
! H 1 :
Predictibility : 2.9 6.25 0.4 0.467 0.1
Ispleaentability Technical Feasihility H 30 0.2 : H t
& Polatical { H t H
Acreptability Legal & Policy Compatability : 3.0 9.5 2 H : 1 1 :
-+ ) %ithin the U 5. H H ¢ H : : H
b) Within Cenada t 3.0 0.3 1 3.0 0.7 H 1 H
1 H H H
Cost-Sharang Acceptability 1 3.0 0.2 1 : 1 3
H H H H
Lospatibility of Views H -1.0: 0.2 . ' H E
! : ' !
Fiscal Atreptibility H 3.0 6.2 3 2.2+ 0.187 : [ ]
Equitability Sectoral Equity H 0.0 ¢ 033 : t : :
H H H H
Regional Equity ! -1.0 s 033 : 1 : t
H 3} H H
Pi-Mationa] Equity 1 -0 033 ~0.71 G187 -0
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Table 'F-3-23

1JC REFERENCE STUDY ONM FLUCTURTING WATER LEVELS

MEASURE H

TEST OF THE EVALUATION INSTRUMENT SCORE : -0.7:

H :

MEASURE: 4.3 - Full Req (30N, Silis,d Mand. Setback '
! H H H 1 H ! 1

15UB 31 H H : H ' :

1GPERATIDNAL ;0PERATIONAL sOPERAT FDNAL ;OPERATIONAL 1 CORE sCORE INEIGHTED ¢

1CRITERIA  sCRITERIA  <CRITERIA  sCRITERTA  3CRITERIA :CRITERIA :MEASURE :

1SCORE sMETGHT $5C0RE 1WEIGNT 1BCORE  MEIGHT  :SCORE

SCORE CRITER!A OPERATIONAL CRITERIA 1 r{OPTIONAL} 2 1{OPTIONAL) +{OPTIONAL s :
Economic Aggregated Bi-Nationkl : H 1 1 H :
Sustainability Net Benefits H ~2.0 1 0.5 1 H : '

! : H :

Regional Economitr H H H : H t

Deveiopeent 1 1.0 3+ 033 018737 D1

Environsental Environaental Diversity ' =3.0 ¢ 0.33 1 : H H : E
Integrity a) Plant & Anima) Species H 1 1 3 1 1
b) Nuaber af Mabitats H -3.0 1 0.33 3 H H H t 1

t) Physical Features H 1 1 1 H t '

: -1.0 0.33 1 2.3 0,25 2 ] H :

t 1 H :

Environsental Purity ' 1 H ' 1 1 H H

a) Toaic or Chesical H 0.0 ¢ 0.33 1 3 : : H

Contasination t 1 H ' H H :

b} Air, Water, Soil & : «2.0 ¢ 0.33 2 H ] H : H

Soil Substrate t ! H ' 1 H H

¢} Introduction of H 0.0 0.33 3 H H H H 1

Exotic Drganises H t H 07 0.25 H : :

H H H H

Environsental Resilience : =3.0 3 .25 t ! ' !

t H H 3

Environmental Productivity H : 1 t 1 : H

a} Total Habitat Area : b N 0.50 : H 1 : t 1

b) Net Primary Productivity: -0 0.5 =2.0 1 0.28: -0 0,087: 0.3

Socizl Desirabality  Musan Health, Secority, & H H : H ' :
Weli Being H 1.0 ¢ 0.25 3 H H :

: H H H

Private Property Rights H -3.0 0.25 @ H H H

! H 1 H

Effects Across Social Strata T 2.0 ¢ 0,25 ¢ H 1 :

: : 1 t

Public hcress to Natural & H H H H H 1

Cultural Kesources H 0.0 1 0.25 1 0.0 :  0.167 : 0.0 2

Risk & Uncertainty  Flexibility H 2.0: 0,25 ¢ : H !
: t H H

Reversibility H H H H : H 1 1

a) Residual Etfect on the 0.0 3 0.3 H H : H H

Man-Hade Emviromsent H H H H H H H

b) Residual Effect on the : 1 H : H 3 ! H

Natural Environsent H =2.01 0.% ¢ -1.0 3 8.2 t H 1

: B H :

Responsiveness f 1.0 : 0.25 ¢ 1 H :

: H 1 H

Predictibility H 2.0 0.23 1.0 :  0.167 3 0.21

Taplesentability Technical Feasibility : 30 0.2 : t 1 H
& Political s : 1 H
Acceptability Legal & Policy Cospatability -0 0.5 : : H H H H
&) Within the U, S. ' : : 1 H t H

b} Within Canadas H -3.0 ¢ 0.5 2 =3.0: 0.2 1 H H

! : : 1

Cost-Sharing Acceptability H =3.0: 0.2: : t H

: H ! H

Cospatibility of Views 1 =2.6 1 0.2: H 1 1

: H H H

Fiscal Acceptibality H =3.0 % 0.2: -6 : 0587 : 0,31

Equitability Sertoral Equity ' -2.0 1 0.33 2 H H 1
! H H H

Regional Equity H +1.0 0.33 2 t 1 H

' : H 1

bi-National Equity 1 -1.6 1 0.33 : -13: 047 -0.2

F-70



1JT REFERENCE STUDY ON FLUCTUATING WATER LEVELS

*Table p_z_24 WEASRE @ 1
TEST OF THE EVALUATION INSTRUMENT SCORE H 0.8
NEASURE: 4.4 Dtishore brketrs & pub info/education ] ;
t : H : H 1 H H
1508 1SUB H : H H H ¢
1OPERATIONAL 1 OPERAT JDNAL sOPERAT I DMAL :OPERAT JONAL 1 CORE 1CORE INEIBHTED :
tCRITERIA  CRITERIA  CRITERIA  :CRITERIA  sCRITERIA :CRITERIA :MEASURE :
35CORE INEJBHT $SCORE INETGHT 18CORE  sMEIBHT :5CORE
SCBRE CRITERIA DPERATIONAL CRITERIA H H{OPTIONAL) & t(OPTIONAL) $(DFTIONAL : t
Economic Aggreqated Bi-Natioral H [ ' ] 1 t
Sustainability Net Berefits H 1.0 : 0.%: : 1 [
! ' H :
Regiona) Econcaic : 1 ! t : :
Developasnt H 1.0 0.5 1.0: 0.167: 0,2
H
Environaental Envirensental Diversity ! 1.0 0,33 : t 1 1 : H
Integrity #) Plant & Mnisal Species : H H ' : !
b) Mssber of Habitats H 1.0 0,31 [} H [ H :
¢) Physica! Features t ' t H t H :
' =10t 0331 1.0 0.25 1 H H H
! H H :
Environsental Purity H H H H 1 3 H H
#) Toxit or Chemical : 0.0 ¢ [ K9 : H H : 1
Contanination i : H H H H H
by Air, ¥ater, Soi} & : Lt 0.33 ¢ ' H H : H
Soi) Substrate ’ : : H % ' H
c) Introduction of H 6.0 3 6,33 : H 1 ' 1 1
Exotic Drganisas H H : 0.3 0,25 ¢ H H H
Environsental Resilience 1 0.0 0.28 : : H
: H : :
Environsental Productivity H H H H 1 t t
&) Tota) Habitat Ares H 1.0 8 0.% 3 1 H H H H
! H
b) Net Prisery Productivity: 1.0 0.50 1 1.0 0.25 3 Db r 01T 138 I
Socis] Desiradility  Wusen Mealth, Security, & 1 H [ H 1 )
#ell Being H 1.0 0.25 H ; H
Private Property Rights H 3.0 0.25 H : :
: H 1 H
Effects Across Social Strata H 6.0 6.25 1 1 '
t H 1 :
Publit Bccess to Matural & H H H H H :
Cultura) Resources ! 1.0 ¢ .25 4 1.3} 0,187 0.7 :
Risk & Uncertainty  Flexibility t -1.0 1 0.25 1 H H H
H ' : !
Reversibility : : [ : H H H H
#) Residual Effect on the : 0.0 : 9.3 1 ¢ H ¢ H H
Man-Nade Environsent 1 3 H 1 H H
b} Residual Effect on the : : : 1 [ H ' H
Natural Environaent H =1.0 ¢ 6.5 3 -0.5% 1 0,25 : H H H
: : t 1
Responsiveness H 0.0 1 0.25 : H ] t
: : H H
Predictibility H 3.0 : 0.25 : 0.4 : 0.147: 0.5 ¢
'
Inpleaentabatity Technical Feasibility 3 0 .21 H H )
& Political H H H H
hooeptab:lity Legal & Policy Compatability : 3.0 0.5 H H H 1 :
a) Wathin the U. 5. H : H : 1 1 b
b) Within Canada : 3.0 0.5 : 0 0.2 ¢ 1 1 E
' 1 H :
Cost-Sharing Acceptability : 0.0 : 0.2 : 1 :
H s 1 H
Compatibility of Views H 10 0.2 1 H H H
! H ' :
Fiscal heoeptibility H L0 0.2 : o.q 1 0,187 ¢ 0.1
Equitability Sectoral Equity : 0.0 ¢ 0.33 1 H H :
: ! ! :
Regiona) Equity ! 1.0 3 0.33 : H 1 H
= : H ! H
Bi-Nationa) Equily ! 1.0 ¢ 0.33 : 0.7 1 0472 0.1
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Table F-3-25

1JC REFERENCE STUDY ON FLUCTUATING WATER LEVELS

HEASURE - :
TEST OF WHE EVALUATICN INSTRUMENT STORF 1.3
! 1
MEASURE:4.5 Optim, Use of Exist. Reg Strur, Mapping :
H H B 1 H H : :
1508 10 H 3 H § : '
1DPERATIONAL 1C7ERATIONAL 1 OPERAT IONAL OPERAT 10NAL 1 CORE 1CORE SHETEHTED :
RITERIA  JCRITERIA  :LRITERIA  sCRITERIA  :CRIVERIA SCRITERIA :MEASURE :
1SCORE SNETGHT 15C0RE TMEIBHT 1SCORE  MEIGNT  SSCORE
SCORE CRITERA OPERATIMA. CRITER]A : t{OPTIONAL) 3 1(OPTIONAL) +H{OPTIONAL: H
£conoaic Aggregated Bi-National : ' H H H s
Sustaimabiinty Net Benefits H J 0.3 : : 1 :
: H H H
Regional Economit H 1 H : : H
Developaent t 1.0 ¢ 0.3 1.0 0187 : 0.2
H
Environsental Environsental Diversity 1 2.0 0.33 ¢ t t : H 1
Integrity a) Plant & Mniaal Species @ H H t H : :
b) Muaber of Habitats 3 0.0 : 0.33 3 : t 1 H s
t) Physical Features H H H H ) [ H
H -1.0 1 0.33 ¢ 0.3 0.75 : H 3 1
3 H H !
Environaenta) Purity H 1 H H H H H H
#) Toxit or Chesical H 0.0 LN : H H H H
Contamination H H H H H L i
b) Air, Nater, So0il & H 1.0 0,333 H H H 3 H
Soil Substrate H H H ? H H H
t) Introduction of H 0.0 ¢ 0.33 H H H H H
Exotit Drganises H 1 H 0.3 6.25 : H H H
: : H :
Environaental Resilience H 0.0 3 0.25 5 H 1 H
H 1 H H
Environsental Productivity H H H H H] H H
a) Total Habitat Area H 0.0 0.50 3 H : H 1 :
! H
b) Med Prisary Productivity: 8.0 3 0.50 1 0.0 6.2 : 0.2 0.367 1 0.0
t
Social Desirability MWuman Health, Serurity, & H : : : s -t
¥ell Reing H 2.0 0.25 : H H H
H H 3 H
Private Property Rights H 3.0 ¢ 0.25 : H H :
: H 1 1
Effects #cross Social Strata H 0.0 ¢ 0.25 ¢ t H 1
t H 1 1
Public Access to Natural & H : t H : H
Lultural fesources H 1.0 : 0.25 : 1.5 017 : 0.3
Risk & Uncertainty  Flexibility ! 0.0 0.25: H : 3
t 1 H :
Reversibility H H H H t ) H :
a) Residual Effect on the 2.0 0.5 : H 1 ! 1 H
Man-Made Enviroasent t H : 1 [ H
b) Residual Effect on the H H s H 1 : :
Natural Ervirensent : 1.0 0.5 ¢ 1.9 0.25 2 H ' H
H H : 1
Responsiveness H 2.0 ¢ 0.25: H ' 1
: H ] H
Predictibility H 2.0 0.25 : 1.4 087 0.2
Japlesentability Technical Feasibility H 3.0: 0.2: H H 3
& Political : 1 1 :
Acceptability Legal & Polity Compatability 3.0 0.5 : : : : H H
a} Mithin the U, 8. H : H H : H H
b) Within Canada H 3.0 0.5 : 3o 0.2 H H 1
' 1 H s
Cost-Sharing Acceptability H 3.0 0.2 1 3 :
Cospatibility of Views H 2.0 0.2 : . H H H
: H 1 t
Fiscal Acceptibility H 3.0 8.2 : 2.8 0147 0.5
t
Equitability Sectoral Equity H 2.0 0.33 2 H 1 1
: H H H
fegiona) Eeuity H [ B 0.3 : H H t
: H H 1
Bi-Mationa) Equity H 1.0 0.3 : Lo 0187 : 0.2 1
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Table F-3-26

13C REFERENCE STUDY ON FLUCTUATING WATER LEVELS

HEASURE ¢ :
TEST OF THE EVALUATION INSTRUMENT SCORE ¢ 1.1
NERSURE:4.6 Public Atquis, of Hazard Lands dReg Use t
H : H H H : : H
18U8 15U H : : 1 ! H
tDPERATIONAL :OPERAT I ONAL :OPERATOMAL :OPERAT I ONAL : CORE 1CORE IMETGHTED +
(CRITERIA  :CRETERJA  :CRITERIA  sCRITERIA  :(RITERIA CRITERIA 1MEASURE +
$SCORE sHEIEHT 1SCORE 1NE IGHT 1SCORE  sMEIGMT  SCORE
SCORE CRITERIA QPERATIONAL CRITERIA : s(OPTIONAL) : s(OPTEONAL) @ 3 {OPTIONAL: :
Econoaic Rggregated Bi-National 1 1 t H H 3
Sustainadility Het Penefits : 1.0 3 0.3 : : :
H H H :
Regional Economic H H H H H 1
Development ) 1.0 0.3 : 1.0z 01671 0.2 :
H
Environaental Environaental Diversity H 30 0.33 ¢ : : t H H
Integrity a) Plant & Anisal Speties : : [ H H : H
b} Number of Habitats : 2.0 0,33 : H H t H H
t) Physical Features : ' H H t H H
: 3.0 0,33 2.7 0.25 3 [ H H
! : : H
Environaental Purity t H H H H H : H
a) Toxit or Chemical H 8.0 1 0.33 s H H [ H H
Contastnation : : t 1 ¥ H :
by Rir, Bater, S0i) & H 5.0 633 H H 3 H H
Soil Substrate H s H H ¢ H H
o} Introduttion of H 4.0 ¢ $.33: H : : H :
€xotic Organisas H : t 0.3 0.25 ¢ H : :
Environaental Resilience H 0.0 : 0.28 ¢ ! : :
Environaental Proguctivity : : : H t : H
a) Tetal Hatitat Ares [ 2,01 ¢,5¢ ¢ i 1 1 H H
by Net Primary Productivity: 3.0 G50 2 %3 0.25 LA 0167 0,2
Social Desarability  Husan Mealih, Securaty, & : 1 H H i ot
Well Being H 2.0 0.2 1 i : 1
H ! H :
Private Property Rights H 0.0 3 0.29 2 1 t 1
: H H :
Etfects Across Social Strata : .01 0.2% 3 H H :
: : t H
Pyublic Access to Natural & H 1 ¢ 1 H H
Cultural Resources 1 2,0 .25 3 1LY 0,187 0.3 :
Risk & Uncertainty  Flexibility 1 3.0 0.2% 1 1 ! H
: H ' :
Reversibility H H t H H H i H
a) Residgal Effect on the : 3.0 ¢ 0.5 1 1 : H : :
Man-Nade Environsent H H H H : ¢ H
b} Resigual Eftect on the : H 1 1 : 1 H H
Natura) Environsent H 2.0 : 0.3 : .91 0.2% : : : 3
Responsiveness H 0.0 1 0.2% : 1 t H
: H : H
Predictibility H 2.0 0.25 1.9 0187 0.3
H
inplesentability Technical Feasibiltity 1 .0 0.2 H : H
& Political H H 1 H
heeeptability Legal & Policy Coapatability @ t.0: 0.3 ¢ : H H : H
a) Mithin the U, 5. H : 1 1 : H H
b) Within Canada H 0.0 1 0.5 0.0 0.2 : H ]
¥ t H H
Cost-Sharing Acceptability H -3.0 0.2 H ] :
: H] H H
Toapstibility of Views s 6.0 0.2 1 H : 1
H [ H H
Fiscal Acceptibility H 0.0 ¢ 0.2:  ~0.2: 0.167: -0.0:
Equatability Sectoral Equity H “1.0 1 8,33 H ! :
Repiona) Equity H 2.0 0.33 : H : H
t : : :
Pi-Nationa) Equity H 2.0 .33 ¢ 1.0 0167 : 0.2 ¢
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Table F-3-27
RAM SCORES OF REPRESENTATIVE MEASURES
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Table F-3-27 (cont'd)
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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 50N)" 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 50N downstream interests down to negligible
levels (excepting the environmental aspects). The scores, shown
in Table F-3-28A, ranged from a low of "=1.0" for full regulation
of Lake Erie-Plan SON (with no downstream mitigation) to “+1i.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 "=1,1" for a 50,000 cfs diversion
into and out of the Great Lakes-St. Lawrence River Basin to
"41.8" 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. 1In
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 guestion 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
2 10

Equitability 12

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 IIT 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 Buffaleo, 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.



SECTION 4
CONCLUSIONS

LESSONS LEARNED

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 @ifficult 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.



* 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.

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

* Tt 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, or within a
combination of measures, needs consideration. Putting similar
scale measures together, for instance, appears to lead to more
effective use of the instrument. -

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

* The core criterion "equitability" doces 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 gquality 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. selection and definition of core criteria;

b. selection and definition of operational criteria;

¢c. "scoring" of operational criteria with respect to
measures;

d. aggregation over operational criteria to "score" on core
criteria;

e. 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 tean,
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 Qperational (and Suboperational)

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 Suboperational) 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.



Aggregatjion 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.



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 1mprovement 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 approprlate score of "O" 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 +1, +2 or 0 are not
applicable here. 1In 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



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 commercjal 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.
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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 Inteqrity

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, alsoc 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.
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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. lLocalized
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. Equitability

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 cbliges 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 jmportantly, 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.



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 Rocden 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 Conseqguence (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.

Agr;cultural 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) cCash
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
Hurcon and Lake Erie. Between Lake Superior and Lake Huron, the
connecting channel is the St. Marys River.

Consumptive Use: The guantity 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 intc 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 Bustainability: 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.)

EBfficiency: 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 Interest: 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. 1In
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
contrel, and wildlife habitats.

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
(ecosystens) within the environment.

Environmental Interests: This class of interest is primarily
concerned with the environment in its own right and not with any
spec1f1c use or exploitation from the Great Lakes Ecosystem. The
class is represented prlmarlly 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: The complex of interest, policy and
institutions which result in decisions on measures that are
adcpted over time.

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 technigue 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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Ice Retardation: The difference between the amount of water
discharged at given lake and river stages under open water
conditions and under ice conditions.

Impact 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.

Implementation 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.

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

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.

Implementing 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.

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

Institution: An organization of governmental units which have
the authority and ability to facilitate and/or make decisions
affecting the implementation of measures. :

Interests: 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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Interest Classification System: 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.

Investment: 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 Datum: 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
bDalton’s lLaw, 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 - Requlation and Diversjons: 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 - Emerdency 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 typés of actions
combined to address the issue of fluctuating water levels.

Meteorological: Pertaining to the atmosphere or atmospheric
phenocmena; 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 Inveolvement: 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 Interests: 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 accordance with a rule designed to accomplish
certain goals. In this study, the term applies both to controls
of water levels and controls of land and water use.

Riparian: The interest group is comprised of very many
individuals, some of which are represented by various cocalitions
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 ultlmately
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 - FG3 Operational
Definition).

SnowpacRVWater: 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 BSupply: 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 enocugh 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-Nationat 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 ECONGMIC IMPACTS

Nav Riparian Power Recreat Com/Ind Com/Fish Agy Nat Peoples

4
CEN

Total

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 NET ECONOMIC BENEFITS: (+)/{-) %

As measured by: The net difference between economic benefits and
economic resource costs

SUBSTANTIAL positive net present values
MODERATE . .
MINIMAL . . .

+
-0 W

0 No net aggregate gain or loss

1 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)

Ratings

Rationale:

Operational Criteria: Regional Economic Development

Definition: Net change in the natural or competitive potentiai of
regions within the Great Lakes Basin relative to pre-measure
existing conditions

As measured by: The net changes in the levels of income or employment
within the Great Lakes Basin

4+ 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 MINIMAL .
— 2 MODERATE .

- 3 SUBRSTANTIAL net decrease in levels of income and emptovment

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; {¢) number of physical features
(eg., bluffs, dunes, beaches, etc)

As measured by. (a) changes in the number of plant and animal species
safterthe environment-bas adjusted to-the impacts

Aguatic
Ascsessment:

Wetland
Assessment:

ke A e B e e i A ———

Terrestrial
Assessment:

L

3 MINIMAL increase in diversity {assuming no negative competition)

=

2 No change
1 This value not used for this operational criteria

+

0 Not Applicable

i

J3FIRINIMAL decrease
2 MODERATE increase or decrease

]

3 SUBSTANTIAL increase or decrease

Rating:

Rationaie:
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2. [ENVIRONMENTAL INTEGRITY (Continued)
Operational Criteria: Environmental Diversity (Continued)
As measured by: (b) changes in the number of al! habitats

Agquatic
Assessment:

Wetland
Assessment:

Terrestrial
Assessment:

i

)3 SUBSTANTIAL INCTEAS0. o

+

¢ MODERATE . . .
1 MINIMAL .

-+

0 No net changes or not applicable

e 1 MINIMAL “« e w ¥ »
2 MODERATE .

l

3 SUBSTANTIAL decrease, .

Kating:®

Rationaife:
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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. )

Aquatie
Assessment:_

e R i s - - et e b e s s ek b i e o 7 e

- —— ——— —— A e B o s e e e e e e

Wetland
Assessment:

A B ok e o e o e e o o e e g T adTA S T D T v — o — o — T ————— " — -

Terrestrial
Assessment:

+ 3 No change

+ 2 This value not used for this operational criteria
+ 1 This value not vsed for this operational criteria

0 Not Applicable

- 1 MINIMAL changes

- 2 MODERATE changes

c= 2 BUBSTANTIAL  changes

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)

SUBSTANTIAL decresse in toxicity or contamination

+ 3
+ 2 MODERATE . . - . . .
+ 1 MINIMAL . .

0 No change in existing toxicity or not applicable

MINIMAL . . . . . .
MODERATE . . . . .
SUBSTANTIAL increase in toxicity or contamination

]
W M —

Rating:

Rationales

As measured by: Air, water and soil and soil substrate quality

+ 3 SUBSTANTIAL improvements to existing air, water and soit & substrate quality

-+
™~

MODERATE . . . . . .
+ 1 MINIM R Y A

0 Negligible change in air, water, and soil or soil substrate quality
inclusive of short term impacts or not applicable

- IHINIMAL * & & & @ .9
-ZMODERATE- LI T )

. = 3 SUBSTANTIAL degradations to . axisting air,.ﬁttor‘and soil substrate quality

Rating:

o Rationales
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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 No introductions or not applicable

- 1 MINIMAL L N
- 2 MODERATE . . . . .

- 3 Large number of detrimental organisms

Rating:

Rationale:

Operational Criteria: Environmental Resilience

Definition: Ability of any environment to recover from some disturbance,
naturat or human '

As measured by: Technical judgment of an environment's ability to
‘recover from the impacts

+ 3 Environment will recover to pre-measure state

+ 2MODERATE . . . .+ . .
+ 1 MINIMAL ., . . . . .
0 Environment can recover towards pre-measure state or not applicable
-IMINIMALOOOCOU B
- 2 MODERATE . . . . .

- 3 Environment will not recover to pre-measure state

Rating:
Rationale:
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2. ENVIRONMCNTAL INTEGRITY (Continued)

Operational Criteria: Environmental Productivity

Definition: The ability of an environment to produce a variety of
(a) physical and (b) biological outputs essential
to the maintenance of the existing environment

As measured by: ‘(a) The total habitat area (abiotic)

Aguatic

Acsessment:__

- -

Wetland
Assessment:

" —— _ — ———_— — — — —  ——

Terrestrial

Assessment: _ __ e emcmm— -

4+ 3 SUBSTANTIAL gain . . .

+ 2 MODERATE . . .
1 MINIMAL . . .

L=

No Gain or not applicsble

MINIMAL . . . . . .
MODERATE . . . . .

!
w N &+

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/m2/day)
of living matter produced .

Aquatic
Assessmenti:

Wettand
Assessment:__

Terrestriz!
Assessment:

+*

3 SUBSTANTIAL gain . . .

+ 2 MODERATE . . . .
+ 1 MINIMAL . . ., .
0 No gain or not applicable
- 1 MINIMAL . . . .
-~ 2 MODERATE . . . .
-"3 SUBSTANTIAL foss . . . =
Rating:
‘Rationale:
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3. SOCIAL DESIRABILITY
Operational Criteria: Human Health, Security and Well-Being

Definition: The exposure of shoreline property owners and users to adverse
physical effects from natural phenomenon inciuding lake storms
and extreme high and low water levels

As measured by: The technical judgment of the estimated degree to which
_a-measuvre witl) change the sdncidence of disruptions, damages,
inctuding evacuations of individuals, families, communities
at specific sites; adverse effects of extreme low waters
and expected consequences upon water quality, dilution, ete.

+ 3 SUBSTANTIAL net decrease in the frequency, intensity or reduced
monetary losses associated with extreme natural phenomenon

+ 2 MODERATE .. .
1 MINIMAL . . .

G No net change

1 MINIMAL . . . .
-~ 2 MODERATE .

‘ - 3 SUBSTANTIAL inducement for future potential disasters and/or
substantial increase in shoretine 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

-4 "3RG CHANGE +v pre-swasure propertiy rights {status que)

+ 2 This value not used for this operational criteria
+ ] This value not used for this operational criteria

0 HODEﬁATE change to pre-measure property rights or nct applicable

1 These values not used for this operational criteria
2 These values not used for this operationatl criteria

3 SUBSTANTIAL change and/or restriction to pre-measure
property rights

Rating:

Rationate:
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3. SOCIAL DESIRABILITY (Continued)
Operational Criteriat 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 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

4+ 1 Distribution of impacts is equal; and the overall net effect of the
measure on interests is neutrat

€ Distribution of impacts is equals and the overal! net 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 cuitural resources

Definition: Availability of active and passive recreational and cuitural
sapportunities for gublic participation
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As measured by: The net change of avaitable oppertunities for cultural
opportunities and general or specialized recreational
activities which exiat within the Basin

o+

3 SUBSTANTIAL creation of additional user days or annual activity occasions

2 MODERATE . . + . . .
! MINIMAL . . . . . .

+ +

0 No'net'change or not applicable

1 MINIMAL . . . . .
2 MODERATE . . . . .

i

3 SUBSTANTIAL loss of existing user days or annual activity occasions
Rating:

Rationate:
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4. RISK AND UNCERTAINTY
Operational Criterias Flexibility

Definitiont Ability of a measure to adjust to conditions outside
the expected range of physical and/or social conditions.
{e.qg., extreme climatic scenarios, population shifts, etc)

As measured by: Technical judgment of the operational range or
ioplementation -eriterim of a3 messure

+ 3 Fully flexible (responds weli +to changes outside +the expected

range)
+ 2 MODERATELY . . . .
+ 1 MINIMALLY . . . . .
0 Partially flexible and can possibly respond to 3 changed

condition
- 1 MINIMALLY L T S
- 2 MODERATELY . . . . .
=3 Totally inflexible {(no response is possible)

Rating:

Rationale:
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4. RISK AND UNCERTAINTY (Continued)

Operational! Criteriat 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-made environment

+ 3 Full restoration to pre~measure conditions pessibla

+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 MINIMAL & . . . L.

-0 Abitity to restore to pre-measure conditions; partial recovery of
pre-measure conditions with some residual effects or not applicabie

"lMINI"AL..----
- 2 "DDERATE . e . & @

= 3 Recovery not possible: natural or physical effacts are permanent;
no recovery opossible

Rating:

Rationale:
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4, RISK AND UNCERTAINTY {(Continued)
Operational Criteria: Predictability

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 =
particular measure

+ 3 There is substantial body of knowledge about a particular measure and a
high deqree of confidence about its characteristics, impacts
or expected osutputs or function

MODERATE . . . . .
MINIMAL . . .« . « &

-
Ll aV]

O Limited information available and/or few exampies exist

MINIMAL . . . . .

1
~ 2 MODERATE . . . . .

- 3 Measure is conceptual in nature, has never been implemented within
the region or may have unpredictable outputs or impacts upen the
man—made or natural environments

Rating:

Rationales

4. RISK AND UNCERTAINTY (Continued)

Operational Criteria: Responsiveness

Definition: Ability of a measure to respond %o both high and low water conditions

As measured by: The technicat judgment of the operational
range or implementation criteria of a measure

+ 3 Responds extiremely well to . both high and low water conditions

+ 2 MODERATELY . . . . .
+ 1 MINIMALLY . . . . .
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O Responsive to either one, but is marginal! or has no effect on the
other extreme

-1 MINIMALLY . . . . .

-2 MODERATELY . . . . .

- 3 Not substantially responsive to either extreme
Rating:

Rationale:

5. 1Implementability & Political Acceptability

Operational Criteria: Technical Feasibility

Definition: The degree to which a measure can be successfully implemented

: ~As measured by: The. app!ication of existing technology or past experience

+3 Technology to be used is sound; substantially well known and simifar
measures have been successfully implemented elsewhere

+ 2 MODERATELY ., . . . . .
+ 1 MINIMALLY . . . . . .
0 Practical examples may exist but st locations outside the Great Lakes Basin

.- ].HINIMAI.LV . =+ w s
-2 MODERATELY 2 ® & »

-

~ 3 No technology available and or no past experience with the specific measure
axists

Rating:

Rationale:
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S. Implementability & Potitical Acceptability (Continued)
Operational Criteria: Legal and Policy Compatibility

' Def:nltlon. Degree of complexity of the administrative process required by
existing laws and policies across all levels of government

As - measuréd by: The ease of implementing a measvre across all fevels of
governmental rules, regulations or policies within
. {a) ihe United States and, (b) Canada

3 SUBSTANTIAL compliance with all rules, regulations or policies

+*

2:This value not used for this operational cfiteria
1 This value not used for thic operational criteria

*- &

0 Minor thanges at low levels of government may be necessary to implement
a measure

1 This value not used for this operational criteria
2 This value not used for this operational criteria

— 3. BUBSTANTIAL reonflicts are known -tc exist at interaational . or national
levels of government

{a) within the United States

Rating:

Rationale:

{b) within Canada

Rating:

Rationale:
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S. Implementability & Political Acceptabifity (Continued)

Operational Criteria: Cost-Sharing Acceptability

Definition: The witlingness of responsible parties to participate in cost-sharing

As measured by: The perceived willingness of participants {including qovernments,
direct beneficiaries, and/or other interests) to successfully
negqotiate 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 cperational criteria
1 This value not used for this operational criteria

+

0 Moderate probability of negotiating cost-sharing agreements and/or
some experience for similar measures

— 1 This value not used for this operational criteria
=~ 2 Thezs vezlue not used for this operational criteria

- 3 Low probability of negotiating cost-sharing agreements and/or
no past experience or acceptance of cost~sharing for similar measures

Rating:

Rationale:
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S. 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 the extent of support by interest
classes for a proposed measure
Nav Riparién Power Recreat Com/Ind Com/Fish Agy WNat. Peoaple

Support
Oppose

Indiff

pimost &t interest cissses support, none opposed

+
o

+ 2 Majerity support, remainder are indifferent
1 Minimal support, some opposition

0 Equal distribution of support/opposition
~ 1 Minima! opposition, remainder indifferent
- 2 Majority oppose, few support
- 3 Almost ali intersst classes oppose

Rating:

Rationale:
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5. Implementability & Political Acceptability (Continued)
Operational Criteria: Fiscal Acceptability

Definition: The monetary resources, from whatever leve! of government,
necessary to implement a proposed measure relative to other
pubiic priorities

Atz measured by: The impact of %he 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 This value not used for this operational criteria

+ 1 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

1 This valve not used for this operational criteria
= 2 This wva'!ue not used 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. Equitability
Operational Criteria: Sectoral Equity

Definition: The degree to which a measure is viewed 25 fair and responsive to
the perceived needs of each sector within the Great Lakes Basin
in terms of the distribution of all impacts

As Measured by: The magnitude and/or incidence of the gains and losses
between sectors

+ 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 . . . . . .
+ 1 MINIMALLY . . . .+ . .

0 Relatively few pocitive or negative impacts for most sectors

-1 MINIMAL . . . . . .
- 2 MODERATE . .. .« . .

- 3 There will be a substantial imbalance of gains or losses among sectors

Rating:

Raticnale:
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6. Equitability (Continued)

Operational Criteria: Regional Equity

Definition: The degree to which 2 measure is viewed as fair and responsive
to the perceived needs of each region in terms of the
distribution of ail impacts

As measured by: The magnitude and/or incidence of the gains and losses
between Tegions

+ 3 There is a substantially equal balance of positive impacts among
almost all regions and no negative impacts for any region

L 4

2 MODCRATELY . . . . .
1 MINIMALLY . . . . . .

+-

O 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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B. Equitability {(Continued)

Operational Criteria: Bi-Nationa! Equity

Definition: The degree to which a measure is viewed 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 losses betfwcen
-nations

+ 3 There is a substantially equal balance of positive impacts between nations
from a measure

MODERATELY . . . .
MINIMALLY . . . . .

+ &
-

0 Either nation will have positive impacts while the other nation has no
negative impacts

-ININIMALoooa.
’-ZMODERATE- = e

- 3 There is a substantial imbalance of gains and losses between
nations from a measure

Rating:

Rationale:
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wEAsURE:  _ Qetbacks for  Structures inJO";'&

3.1
*.  ECONOMIC SUSTAINABILITY

Operational Criteria: Aggregated Bi-National Net Benefits

Definition: The effect of a measure in terms of the total net benefits

(i1.e., net combined total national economic impacts for

the USA and Cenada minus the total bi-national costs
the measure)} it produces

TARLE OF ECONOMIC IMPACTS

Nav |RiparianjPower!Recreat|Con/Ind]Con Fish 1nat Peop

1 usa

of

Agy
cAx * 1% x| ox |k | % X _{ K
rotad | O + I O + | + ’ O + + l
T “T(osts are the present value of the measure which includes all planning, A

design, administrative, construction, enforcement, maintenance,
replacerents inclusive of all other resource costs necessary to make

the measure fully operational

ESTIMATE OF ECOROMIC COSTS:

HINIM&L
$ CosT

MINIMAL

F EcONOMIC BENEFITS: ( “y -
ESTIMATE OF NET E 7-) Fposiriv

As measured by: The net difference between economie benefits and
economic resource costs :

+ 3 SUBSTANTIAL positive net present values
+ 2 MODERATE . . . . . . .
+1 MINIMAL , . . . ..
0 No net aggregate gain or loss
-1 MINIMAL . .. ...
-2 MODERATE . . . . .
- 3 SUBSTANTIAL negative met present values
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1, ECONOMIC SUSTAINABILITY (Continued) *

Operational Criteris: Apgregated B{-National Net Bepefirs (cont'd)

Rating: + ,

Rationale: Minimal e _ani Cross
> s H . - { ] &"'ﬁlm

cleanup, future evecuations, ond whility relocations.  Assumes: No
compensotion for shoct change in market volue of negatively offected

ties = Th il i zah » -
operactofTSANENT: Rontonks B OSoRtLbUARetE PPl velues over! thelongter

Definition: Net change in the natural or competitive potential of
Tegions within the Great lakes Basin relative to pre-measure
wexisting conditions

£s 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 HMINIMAL . .
- 2 MODERATE . .

- 3 SUBSTANTIAL net decrease in levels of income and erployment

Rating: + ,

Raticnale: sualy €f} n i h

-

rm_os o e i
Stobilization .ot values over the long trm) rf.gional income /
employ meat will “be “shmuleted dae e “Aemproved business
Uimate ond  Qeneral physical  condibons of  properties.
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2.

ENVIRONMENTAL INTEGRITY

Operational Criteria: Environmental Diversity

Definition: The Tichness of (a) plant and animal species, (b) number of
habitats and (¢) 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: A ) -

Wetland

Assessment: _ o’ -9Qig because ()‘F {')r(&renﬁal erosion
'Mmmm%aimﬁnn_mwﬂfﬁu.

Terrestrial

Lssessment: nt . Y > bl _exists. and Hherelore

in_pords s¥ill ot No net Gan, Some. fuss ! With ncreased
protection oround preperties.
+ 3 minimal increase in diversity (assuming no megative competition)

+ 2 No change
+ 1 K/A

0 N/

-« 1 MINIMAL decrease
- =2 MODERATE .increase .or decrease

"= 3 SUBSTARTIAL 4increase or decrease

Rating: -1

Rationale: ___The implementation of revetments ond shore profechion
.  ¢ao ”d C i :g: ﬁ bﬂh‘lm Fe. nd ﬂga‘h&_d&ﬁfme.

tHe number of species.

APP. F-4-4



2. [ENVIRONMEKRTAL INTEGRITY (Continued)

Operational Criteria: Enviyonmental Piversity (Continued)

As measured by: (b) changes in the number of all habitats

Aquatic

Assessment:

Wetland

-Assessment:

Terrestrial

Assesspent:

+ .3 SUBSTANTIAL increase...

2 MODERATE . .
+ 1 MINIMAL . ., . . .

0 No net changes

1 MINIMAL . .
- 2 MODERATE .

- 3  SUBSTARTIAL decrease...

" Rating: Q

“Rationale: Should he no fjﬂk‘l-ﬂ-{—lﬂﬁi in “nueber”  of hobitats

. .5 o.lr . &’m&

crestion of habitet W preferentiol erosion ocours alov:j
sites where strucures no longer exist. {00 year setback
olone does very little o enhance. environment or even

degrade !

APP. F-4-5



2, ENVIRONMENTAL IRTEGRITY {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.)

Agquatic

Assessment:

Vetland

Assessment:

Terrestrial

Assessment: Lmﬁ_mﬂh_mQ_mkmﬁd_bﬁ_ﬂwamchw
where  Struchires are repmowved Incveased prdechon can Create

lorger  chonges to the features |

+ 3 No change

2 N/A
+1 N/A

0 N/a

MINIMAL changes
MODERATE changes

]
N =

w3 o SUBSTANTIAL changes

Rating: - 2

! Rationale: Mo]': sure [zmm‘ é jb: noture EE :Hg: Measure. .

‘ inding 1t di : 0 r

may not remove structures inudently - il be detrimentn!
in +hot “Choange will ocour becowse preferential chansc,s
along the shoreline will take place.

% Praferential®  defined T Where  pecple refide shore  protecton
will ocaur therefore no ercsion. No people or structures

means erpson. APP. F-4-6



2. ENVIRONMENTAL INTEGRITY (Continued)

Operational Criteris: [Enviropmental Purity

Definition: Maintenance of pre-measure conditions or characteristics

of the aquatic, terrestriasl and wetland environment

As measured by: The change in the level of toxic or chemical contamination;

either direct and/or indirect (e.g., dilutien)

+ 3 SUBSTANTIAL decrease In toxlcity or contamination

+ 2 MODERATE . . . . ..

+ 1 MINIMAL .

€. ‘Ko-change “In existing toxicity

-1 MINIMAL . . . . ..

- 2 MODERATE . . . . .

- 3 SUBSTANTIAL increase in toxicity or contamination
Rating: O

Rationale: bgcd“_:,g, steactures 1ol Cgmginz o r‘hmnge, in_ boce cose.

As measured by: Alr, water and soil and soil substrate qualircy

+ 3 SUBSTANTIAL improvements to existing air, water and soil & substrate quality

+ 2 MODERATE . . .

MINIMAL . . . . . .

+ 1
0 Regligible change In air, water, and soil or soil substrate quality
inclusive of short term impacts

-1 MINIMAL . . . . . .

-2 . MODERATE . .. . .

- 3 TSUBSTANTIAL degradations to existing air, water and soil & substrate gquality
Rating: Q
Rationale:

APP. F-4-7



2. ENVIRONMENTAL INTEGRITY (Continued)

Operational Criteria: Environmental Puzrity (Continued)

As measured by: The introductlion of exotic organisms
{(+) 15 beneficial to the environment,
(-) is detrimental to the environment

+ 3 Llarge number of beneficial organisms
+ 2 MODERATE . . . . . .
+ 1 MINIMAL . . . . .

0 No introductions
MINIMAL .

1 e
-~ 2 .MODERATE . . . . .
3 Large number of detrimentsl organisms

Rating: (:)

Rationale: DOn‘{- Know

Operational Criteria: Environmental Resilience

Definition: Ability of any enviromnment 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 state
2 MODERATE . . . . . .
1 MINIMAL . . . . ..

+ +

-0 Enviromment. £an TACOVET -towards .pre-measure state

1 MINIMAL . . . .. .
2 MODERATE . . . .
3 Environment will not reccver to pre-measure state

-

+

—e

O

ki

Rating:

_ Rationale: . N . W e £ res
15 30 yrs.) will begin o reestablish  once all shore
protection is removed.

APP. F-4-8



2. ERVIRONMENTAL INTEGRITY (Continued)

Operational Criteria: Environmental Productivity

Definition: The ability of an environment to produce a variely of
(a) physical and (b) botanical outputs essential
to the maintenance of the existing environment

As measured by: (a) The total habitat area (ablotic)

Agquatic

Assessment

. Wetland

Assessment:

Terrestrial

Assessment;

SUBSTANTIAL gain ...
Moderate gain...
Minimal gain...

+
N W

0 Ko gain

MINIMAL . . .
MODERATE . . . . .
SUBSTANTIAL loss...

]
W KN =

Rating: ()

Rarionale: _.BaJ.umgd_m__tbr_lmahm__ﬂnu__s&ibﬂk—b——“ﬂ&C’”
_annj_ﬂnubm_JioL_,_ihmémmﬂ’ can dua.lo.p—nﬂiumllf.

In the naturel case all Foctors considered the environmeat

Should develop dowards Bn eguilibium stote whith s
"cﬁﬂmnmmi‘al\\f” the pm‘Fcrred alfermative.
APP. F-4-9



2. ENVIRONMERTAL IRTEGRITY (Continued)

Operational Criteria: Environmental Produgtivity (Continued)

As measured by: (b) The net primary productivity (mg/mzjdry)
of living matter produced

Aguatic

Assessment:

Vetland

Assessment:

Terrestrial

Assessment:

SUBSTANTIAL gain ...
Moderate pgain...
Minimal gain,..

+ 4+ 4+
|l I VY ]

0 No gain

- 1 Minimal less...
- 2 Moderate loss..
- 3 SUBSTANTIAL loss..,.

“Rating: CJ

Rationale: Balanced over long ferm.
; -

APP, F-4-10



3.

SOCIAL DESIRABILITY

Operational Criteria: Humap 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
& 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 the frequency, intensity or reduced
monetary losses associated with extreme natural phenomenon

MODERATE ., . .
MINIMAL |

+ +
[ ]

0 No net change

MINIMAL .
MODERATE .

[ ]
N

- 3 Substantial inducement for future potential disasters and/or
~substantial increase in shoreline development susceptible to
adverse effects Trom matural phenomenon

Rating: + 2

Rationale: This__measure provides absolute, control aver future

ma . T i tanks i the

'Ffr-q_uency, intensity ond dollor damoges +o futare  struchures.

However, there would be no E;hunsa for "eﬁsﬁtﬁ 'de,vﬂlg?mcﬂ'{".

APP. F-4-11



3. SOCIAL DESIRABILITY (Continued)

Operational Criteria: pPrivate Properiy Rights

Definition: Legal guarantees and limitations of perceived and de facto
property end water rights

As measured by: Changes in private property rights

4+ 3 No change to pre-measure property rights (status quo)
+ 2
+ 1
-0 - Mpderate change to -pre-measure property Tights

-1
2

+ - 3 Substantial change and/or restriction to pre-measure
property rights

Rating: -3

Rationale: ; > N i

of fdyre. construckion wweendd cause. o substentiad

Chonge in property rights.

APP- F'4'12



SOCIAL DESIRABILITY (Continued)
Operational Criteria: Effects Across Socjal Strats
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 15 equal across the designated intervals
of income or property wvalues

- 3 Substantlially uneven distribution of impacts across income
levels or property value intervals

Rating: +3

“kationaie: 15t Lodio ; " D" ]

addtbions  caods  acivss  all _sodial  strota  of eiuﬁqs
owners. In othe~ words , the meosure hus no hidden
btases which impact o0ne shoreline preperty  Owier

from o parficulor social s’rfm*n and not ancHrer.

The measucerment seale fr this cp,_,—gh‘cm..l cvritecta

Was refined betwean The fwe sefs of pnecsures appled

i f‘es"'-‘nj the svaluatiom jastrument. This ‘,!P'at\\‘

any differences betwein the ‘hmp’nf‘e shewn in Apperndix H-3
pnel use of the omjin@l instrument as Shiwn m th

‘s Rppamclix,

APP. F-4-13




3.

SOCIAL DESIRABILITY (Continued)

Operational Criterie: Public sccess to patural and 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 edditional user days or annual activity

occasions
<+ 2 MODERATE . . . . . .
+ 1 MINIMAL .

0 No net change

- 1 MINIMAL |
- 2 MODERATE .

- 3 SUBSTANTIAL loss of existing user days or annual activity
cccasions

Rating: C)

Rationale: Ly 3 . a ‘i

© ~ i .
on lands which otherwise would have been  developed
restrichng public occess, t 15 olso possible that

certoin [ands oy be im pa.c.i'e—cl preve H'Pnj the deve lepre At
of structures which provi de recreaticnal o prortunities

(gj. pubﬁc.h{ accessible. summer rental c.oi'k-_t’e...%)

APP. F-4-14



RISK ARD URCERTAINRTY

Operational Criteria: Flexibilicy

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 TFully flexible (responds well to changes outside the expected
range)

o4 2 -MODERATE . - . . . .
+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: e O vt 3 1 i s 'HCO(.k

- -~ -~ i ~

actions hence adapting to chonging  conditions.

APP. F-4-15



RISK AND UNCERTAINTY (Continued)

Operational Criteria: QReversibility

Definition: The characteristic of a measure and its ocutputs that a}lows it to

be removed, liquidated or annulled.

As measured by: (a) Degree of residual effect of the measure on

+ 3
+ 2
+ 1

" the man-msde environment

Full restoration to pre-measure conditions possible
MODERATE . . . . . .
MINIMAL . . . . .

. Ability to restore to pre-measure ctonditlons; 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: +.3
Rationale: ol r-ems?b.‘:.‘h'; possble Hiru 'cg‘.s’rd‘oﬁ\h’ action.

As measured by: (b) degree of residual effect of the measure on

+ + +
oW

Rating:

the natural environment

Full restoration to pre-measure conditions possible
MODERATE . . . . . .
MINIMAL . . . . . .

Ability to restore to pre-measure conditions; partial recovery of
pre-measure conditions with some residual effects

BINIMAL . . . . . .

MODERATE . . . . . .

Recovery not possible; natural or physical effects are permanent;
ne recovery possible

+2

Rationale: _Alﬂngh_-ﬁaﬂ_c:m.b.ddzy_ls_pns&hlb thea  legislofive

oction | +the thanges in  Hre natural environment

which oumr Hwvough o reduckon in fture developmert
(t'-_‘j' Preferential msion) would ohlf fecover m\n.'mn[if.
APP. F-4-16



4. RISK AND UNCERTAINTY (Continued)

Operational Criteria: Predictability

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 Llimited 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: 1'21

Rationale: There is _<om [ i A

¥ A 'l 4 'Olﬂ

(i.c. {QO yrs) Howe.v..—.r- lo-:g ‘h.rm historical  ercsion

rotes provide  rrasonoble confidence in prescribe d
setbock distonces.

APP. F-4-17



4.

RISK ARD URCERTAINTY (Continued)
Operational Criteris: Re vene
Definition: Abil1ty 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

Responds well to both high and low water conditions

+ 3
+ 2 MODERATE . . . . . .
+1 MINIMAL . . . . . .

© :Responsive to either one,.but .is marginal or has no-affect on the
other extreme

-1 MINIMAL . . . .
2 MODERATE .

- 3 Not responsive to either extreme

Rating: + ’

Rationale: L N 1 . 3 wiater Pe_riec\.s.

"

k_zoni all

'FJ"‘ e usitn (Jur-‘.nj h?ghs ond lows.

APP. Fp_4-18



5. Implementabllity & Polirical Acceptability

Operational Criteria: JTechnica)l Feessibilicy

Definition: The degree to which a measure can be successfully 1np‘lgmented

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

MODERATE . . . . . .
MINIMAL . . . , . .

+ 4
[l ]

0 Practical examples may exist but at locations outside the Grear Lakes Basin

MINIMAL .
MODERATE .

™)

- 3 No technology available and no past experience with the specific measure

exists ‘
Rating: | +.3 B
Rationale: " vaarisdic 4t a 3 , (=Y

—bhove berin Qﬂ(t£5541AuY innPLune;ﬂﬁud

APP. F-4-18



5.

Implementability & Political Acceptabiliry {(Continued)

Operational Criteria: Legal snd Policy Compstibility

Definition: 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

+ 3
+ 2 NR/A .
+1 N/A .

governmental rules, regulations or policies within
{a) the United States and,
(b) Canada

SUBSTANTIAL complliance with all rules, regulations or policies

.- e . .

« @

‘0 Minor changes at low levels of government may be necessary to implement

-1 N/A .
2 N/A .

a4 measure

- 3 SUBSTAKTIAL conflicts are known to exist at international or national

levels of govermment

{a) within the United States

Rating:

ol |

Rationale:

{a) within nada

Rating:

Rationale:

ial | N "o
] ' y 3 ver
adeinistreters ond ernforcemert with rz.gnfﬂs 4o exisHin 9
local rules and ordinances.

APP. F-4-20



5. Implementability & Politfcal Acceptability (Continued)

Operational Criteria: Cost-Shering Acceptability

Definltion: The willingness of responsible parties to participats in cost-sharing

As measured by: The number of participants, or levels of government,

4+ 3 Negotiations will be necessary between national govermments only; :
or there has been widespread success with cost-sharing for similar measures
+ 2 N/A .. .. - . .
+1 K/A . .. ...,
0 Requires involvement of state/provincial governments, or limited success with
cost-sharing agreements at some areas within the Basin
-1 R/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: -3
Rationale: Wide s o ic % : i

required to negotiate agreements, and/or experience with
acceptance or rejection of cost sharing for similar measures

~ A i Wil

(assumes Federal mandote similar o Fl}\).

APP. F-4-21



S.

Implementability & Political Acceptability (Continued)

Operational Criteris: M&m of Views

Definition: The concurrence, or lack thereof, by interest classes for
a specific measure

As measured by: Technical judgment of the extent of support by interest
classes for a proposed measure

— - e ey
Nav [Riparian!Power|Recreat|Com/Ind|Com Fish| Agy [Nat Peop
Supprt ¢ ' v
| oppose’ ‘ . .
v
Indiff v ! ' “

+ 3 All interest classes support

Majority support, few oppose
Minimal support, remainder are indifferent

+
|l o]

-0 Equal distridbution.of support/opposition

1 Minimal oppose, remainder indifferent
- 2 Majority oppose, few support

- 3 All interest classes oppose

Rating: -2

Rationale: e £ #a > Je b n vd

i H | i

= 7.

- F

oppcsition frem - offected ripofians  ond 't.omme,raoﬂ/ ndustrial
intoests, yet support from  environment ond  cecrention

Qroups.

APP. F-4..22



5. Implementability & Political Acceptability (Continued)
Operational Criteria: Filscal Acceptability

Definitlion: The monetary resources, from whatever level of govermment,
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
pricrities

+2 NJA ... . .
+1 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

1 N/AA . .. ..
-2 NsA ...

-3 Cost of the measure is a substantial burden on the sponsor and impacts
on other spending priorities

Razing: | +\3 i
‘Rationale: Because _of the Jow cost of the meosure  there  would

e ha npr ~d c 3

may be spreod across mrmy locnles.

APP. F-4-23



Equitabilircy

Operational Criterla: Sectoral Equity

Definition: The degree to which a measure is viewved 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 measured by: The magnitude and/or incidence of the benefits and costs between

Rating:

sectors

There is an equal balance of impacts between all sectors from a measure

MODERATE .. . . . . .
MINIMAL . . . . .

It is not clear if any sector(s) will benefit more than other sectors
from a particular measure

MINIMAL . . . . . .
MODERATE . . . ., .

There will be a substantial imbalance of gains or losses among sectors

-2

Rationale: The,_mecstce  does et oddvess the  needs  obF the,

_Jﬂﬂqlonlf¥ of iaterests.

APP. F_4.24



6.

Equitabllity (Continued)

Uperational Criteria: Regional Equity

Definition: The degree to which a measure is viewed as fair and responsive
to the perceived needs of each reglon in terms of the
distribution of all impacts

As measured by: The magnitude and/or incidence of the benefits and costs
between regions

+ 3 There is an equal balance of impacts among all regions
from a measure

+ 2 MODERATE . . . .
+ 1 MINIMAL . . , . . ,

D It is not clear if any region will benefit
more than others from a particular measure

- 1 MINIMAL , . _ .
- 2 MODERATE . . .

- 3 There is a substantial imbalance of gains or losses among regions

Rating: + 7
Rationale: Su‘oreg‘mns in the basin close. 4o tHhe  oretine.

-

3 ter impect i Like ntol
o ns) Hon  outside reqoas within the Great Lakes
basin.

APP, F-4-25




6.

Equitabllity {Continued)

Operational Criterias: PBi-Rstional Equiry

“Definition: The degree to which a ‘measure 1s viewed 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 losses

Rating: +.5

Rationale:

between nations

There 1s an equal balance of impacts between nations from a measure

MODERATE . . . .
MINIMAL | .. .. .. . .

It 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
natiens from a measure

Both nations ﬁhﬂuﬁml_;m.p.ocm_i—lmpﬂlﬁ———
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