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étlands are . a commonly . : .While the focus of this project. and , 
misunderstood resource . of the Guide has been on .wetlands, this 
Terms such as swamp or approach and .methodology can ultimate-. 
W. . . wasteland Are frequently ly have much broader ' application . 
used = belying a common failure to Wetlands wet(,- chosen as the 
understand and value :wetland environ- .'initial - focus 'because they , 
riments : Yet wetlands . are among the rich -- `encompass such a broad range 

Foreword . . 
est of environments, often providing :a of environmental factors and ; , . 
wide, range of benefits to society: Simply . . . benefits .derived from them.:, 
put, an environment without wetlands is The range of functions and values.identi-~ . 
'incomplete and may be. unable to support fied_ can also. be found in agricultural ; ; 
the functions upon which we depend for . ' forested,, aquatic; or other environments . 
livelihood ; .lifestyle and life support. . . This

. 
Guide is intended to be of use to 

This Wetland' Evaluation 'Guide rep- anyone who is -involved in'â decision con- ' 
resénts the completion, of a joint, project cerning the alteration, removal, preserva-
between : ~Environmèna Canada .and tion,, reconstruction ; or use of We tland 
Wildlife, Habitat. Canada to .fill the. need environments . The Guide can be used : as 
for an objective and comprehensive . a point of reference for plânrieis�devel-
méans to address wetland -development . opers; envi~ronmental or conservation, 
concerns,: The Guide is designed to help, . groups,. 'administrators, educators; 
those who must. deal with .the conver- . landowners ; and politicians. it is hoped. 
sion, modification or conservation of wet- . that this. Guide will lead to greate.r, under-
lands to identify all .of the fanctions and standing of the benefits : associated with e 

. . . .values involved, and to Aid them in assess- wetlands to society and to . landowners 
ing the trade-offs that may-be necessary. . and will foster imfqrmed and 'rational deci-
If.properly..applied ; this . Guide will result : . . sions concerning,, the use and manâge- ' ' 

` `in a much greater understanding of . the ment of wetland environments . 
'-tole of . wetlands,' And the effective inte- . - ' `.Comments on this Guide are` we1- . 

gration: of that understanding into the coined and may be provided to the~ . . 
planning process. Secretariat .'to the North American 

Wetlands .: Conservation Council (Canada) 
in Ottawa . ; . . 

David Brackett 
Director General 
Canadian Wildlife Service 
Environment Canada 

David J.. Neave 
Executive Director 
Wildlife Habitat Canada 
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6o often, wetlands have -been 
considered -as wasteland, 
unworthy-of special attention . 
As :a result~ wetlands .have fre- 

quently 'be en . altered . or lost simply 
because their value. was not. understood -

and factored intô the decision process. . 

Yet,, growing: evidence . clearly demon-. 
; strates . the very important role -: wildlife : 

.' production, flood -protection; nature . . 

study, aquifer. récharge,. .tôxic buffering, -

and recreation - that wetlands play in ', 

'our total environment. 
Envi .ronrnent : Canadâ : and Wildlife ` . 

Habitat Canada jointly bridertook. this 

project to examine methods for .evaluating 
wetlands to facilitate the identification 
and the` conservation of, valuable areas. . 
Under -the . auspices of the "Wetlands Are 

Not Wastelands" Project, :several promis-
iiig. approaches to valuing environments ; 
were identified . Four pilot studies were . . 
then done in the Atlantic, Central; Prairie ., 

And Pacific Coast regions of Canada . . 
These studies examined . ihe utility And ' 
applicability. of methods of wetland evalu-

ation and :formed the basis for. this 

' Evaluation :Guidé:. 
-, .Simply put, . an environment without 
wetlands is incomplete And a potential 

threat to our-well-being. Clearly, our past 
pattern of :treatment of wetlands cannot ., 
continue : drainage, filling, . dyking, And . 
conversidn of wetlânds must be re-exam-
ined as part Of overall environmental' 
stewardship.. As the steward of 24%, of the' 

World's remaining wetlands, Canadians 
have no .other choice . 

This Evaluation Guide presents meth-
ods and procedures which identify . 
wetland, values and help to put: the full 
range of wetland valués çentrally into the 
planning decision. process. . By. examining ~ 
this guide arid applying its evaluation 

. methods, politicians., planners, .adminis= -
trators, landowners, developers, ; non-gov-
ernment organizations, And individuals . 
will be better able to consider the impli-
cations.' of land use decisions upow this 
important environmental resource. . 

A Simple Three-Stage Approach 

The core of this Guide is a three-stage 
evaluation Approach .which provides 

steps to be,followéd to identify the bène- . 

fits from a wetland. which 

, .may be ,present `and to . ` 
establish their value. to 1 ~0 preface : 
society .and to compare , : 
their value to the value of 

proposed: âltérnatives .' This approach 

takes the evaluator through three stages . . 

or steps in the evaluation process: . the ̀ 

. first is â genèral evaluation. based on 
readily available information; the second. . 

requires à detailed inventory. of wetland 

functions and, benefits ; the last is .â' 
,.specialized -analysis based On specific 

` .wetland: and project values which may 

have to be established by the evaluator. 
Many : evaluations will ônly, requite 

the the first or second stage: This guide gives , 
deçision . inakers the opportunity, to apply. 

evaluation* techniques that have proven 
their worth, to' identify the particular 
level of detail required for a specific wét-, 

land; and . the type of information re-
quired to render.an, informed decision . ' 

' As one moves from the first stage to -
the second stage' to the' third stage, the 

focus ehanges from ~known . documented 
and recognized values to more-specific 
values which must be researched in detail 
for .the particular wetland And project 
proposal under review . In the third stage . 

, -of evaluatiqn ; the expertise. bf>biophysiçal 

or socio-economic specialists will likely 

be required to give comprehérisivé docu-

mentation. and consideration- of the çom-
peting values . 

- OncOhe evaluator: arrivés .at a well : 
considered .evaluation and incorporates 
these findings into. a recommendation; 

decision makers are able to determine the 
most . appropriate use for the existing wet-
land, basetf on the full_ range of functions . 
âind values .~ 

The evaluator moves 
from Stage One to . 
Stage Two and finally 
to Stage Three only if . . 
the preceding:stage 
does not clearly identify , 

' the rpost appropriate 
use ., . , 



Why Wettands are Important 
Wetlands can have a wide range of func- 
tions, which support provision of prod- 
ucts, services, life support, and ex-' 
periences locally and more broadly. 
Some wetlands are of international, 
national, provincial or regional signifi- 
cance according to their biological, 
hydrological, social/cultural 
and/or economic production 
functions. Other wetlands 
may not be as well known or 
may have few obvious func- 
tions. Al1 have some value 
which needs to be recognized 
in any evaluation process. 

The value of wetland 
functions may or may not be 
quantifiable. For example, it 
may be possible to describe 
the number of shorebird and 
waterfowl produced on 
and/or that frequent a wet- 
land. It may gso be possible 
to measure the economic ben- 
efits associated with these 
birds, whether they accrue 
locally (for example through 
hunting or viewing) or far 

-'Y 

ment for future generations). These val- 
ues provide more difficult challenges in 
establishing and quantifying value. Yet 
these are important values which should 
not be ignored when making decisions 
involving wetlands. 

As wetlands continue to be subjected 
to degradation and the wetland resource 
is reduced, interest in effectively estab- 

away at the other end of a migration fiy- 
way. Both are important, but may require 
Werent means of measurement and eval- 
uation. Wetlands are also key elements of 
the. Me-support system, having ecological 
benefits which present different chal- 
lenges to evaluators. 

Value to Society cornes from use 
value, for either consumptive uses (e.g. 
hunting, rice harvest) or non-consump- 
tive uses (e.g.. viewing, water purifka- 
tion), There are also more intangible 

Wetiund conservation benefits many wildlifïe species such as Canada Goose. 

lishing the value of wetlandsxontinues to 
grow. Which wetlands, and which attri- 
butes of wetlands are criticai to protect? 
Which are not, and can be altered or rede- 
ployed to other uses? This Guide focuses 
on identifying the value of benefits 
deriving from individual wetlands or 
wetland complexes, identifying their 
sensitivity to proposed changes, and eval- 
uating the alternatives, given knowledge 
of these values. 

Economic Evaluation and Sustainable 
Development 

functions or values to wetlands such as 
existence value (just knowing the wet- 
land and its associated assets exist even 
without directly experiencing them), and 
option value (future opportunity for use 
or to provide as yet unappreciated val- 

. ues). This latter category includes 
kquest value (leaving an intact environ- 

Land use decisions affecting wetlands 
have frequently been based primarily on 
the direct benefits predicted for the 
proposed development, While economic 
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worth is . important, . other costs or careful: evaluation for their'biological, 

impacts of such activity ate often not , hydrological and socio-cultural ;values: . . 

properly identified ., This is . particularly . ; Application ôf the concept of sustainable 

important where the same or similar development to wetlands ..will require 

benefits cou1d.be obtâiined on other sites careful consideration .of the full . range :of 

witfilessimpâct. values derived .from wetland .en'virôn- 

The Bruridtland Coniinissio.n's' "Our ' ments,in an attempt .to make optimal : 

Common- Future" report promoted the, , . . long-term use of ,environmental.resources . 

concept of sustainable development., This In the. end,,decision makers will con- 

means development which builds on 
strengths: of the environment and .does 
not, waste` einvironmentâl resources. . . This 
approach 'also, implies strengthened plan-
ning . procedures to. .anticipate and pre-
vent negative environmental impacts. 
Wetlands` are natural systems ,,worthy Of 

2.1 Importance of Wetlands 

etlands , occupy ân 
important transitional 
position between land . 

W1 .1 and water and may have 
fresh; . brackish or saline waters . : They may 
be permanent, seasonal or temporary. 

In recognition, of the variety of wet-, 
lands across Canada, the Canadian 
Wetland Classification System : recognizes 
five wetland. classés: bog, fen,: swamp, . 
marsh,' and shallow. :open. water (see_ ̀ 
Wetland ̀Classes, Section 3) . ?'llese cate-
gories ieprésént .the"geographical diversi- . : 
'ty of. Canada with vario.us wetland. classes 

associated with. certain-regions (i .e .'pri- 
` marily : marsh and shallow open water in 

prairie regions; :and bog and fen in north= 
ern rëgions) . 

tmue to m e ar c oices g 
land retention, conversion to some other, 
use, or a combination of the two. Better 
informed analyses will assist in that en-

deavoi~. This Wetland Évalization,Guide : 
is designed to facilitate°süch analyses ." . 

With the increasing competition for 
~ land, particularly in urban areas,, changes 
' . to agricultural production. techiiiques'arid 
increased demand for 
hydro-elëçtrië power; 
wetlands- have contin- 

-ued to be impacted 
türoizgh dyking,, filling,' 

Introduction 
` drainage,. flooding, and other forms of . 

conversion . Such use has caused the 
nurnber and extent of- wetlands to . 
decrease' substantiâlly . This .Guide prq-
vides :à.means,of objectively measuring 
wetland values- to- facilitate well-informed 
,decisions cc 

Wetland is defined as ' 
"land that has the water 

` .table at, near;:or above 
the land's surface or . _ 
which is saturated foe 
a long enough, period , 
to promote wetland or 

While wé.tlands Were once viewed 
. . ", primarily 'in terms ,.of development, fôr . 

example, as agricultural lands, théir.eco-
logiçàl Value has now been : more clearly 
identified . .Depending on . wetland: loca-
tion ; class, and function, such values may 
include sustenance of enormous numbers 
of waterfowl, sources of`fish production, ' 
storage and slow release . of large quanti- . ' 
ties of water;' erosion protection, places 
of beâuty~and recreational enjoyment . 

âk Ih d h " affectin wet- 

-in the past, .wetlands have . frequently 
been viewed as a detriment to economic 

- development, an impediment to progress_ 
and a cost to efficient land use; :or, as. a~ 
source of land for : dévelopmeint ; With 
comprehensive. ̀ socio=economic evalua-
tion methods, however, wetlands have 
come to be recognized as . having inipor-
tance in . their own right: . These values,a:re 

based,. upon recognition of xhè critical . 

aquatic processes as 
indicated by hydric 
soils, hydrôphytic.veg- 
étation, and various 
kinds Of biological 
activity that are 
adapted to the wet 
environmént ." 
National Wettands Working. Group 
(isse) . _ 



role wetlands play in the ecosystem, as 
weli as their contribution to, for example, 
recreational activity and land value 
through erosion protection and water 
supply. Conversion or alteration of wet- 
lands therefore comes at some cost. 

Whiie some wetiands are recognized 
as significant because of their uniqueness, 
others are also gainhg 
importance due to cumula- 
tive losses of typical wet- 
lands which reduce the 
overail number of wetlands 
approaching threshold 
iimits for specific func- 
tions in some regions. Also, 
the more we study wet- 
lands, the more we learn 
of their role in the provi- 
sion of products, services, 

, exgeriences and basic life- 
support systems. An)! eval- 
uation of wetlands must 
consider uniqueness and 
relationship to al1 wetland 
functions. 

2.3 Distribution of Wetlands 
Canada’s wetlands are distributed. across 
all regions, and cover approximately 14% 
of the country (1.27 miilion km2). These 
wetlands in turn constitute appfoximately 
one quarter of the world’s remaining 
supply of wetlands. The largest concen- 

There are two serious obstacles to 
wetland decision making and associated 
evaluation. First, there still persists a seri- 
ous lack of knowledge and experience in 
expressing wetland functions and their 
benefits to society in meaningful terms. A 
second major impediment to wetland 
evaluation relates to the fact that the 
majority of wetiand benefits accrue to the 
public in general, and not exclusively to a 
particular landowner. As decisions regard- 
ing wetlands in private ownership are 
usually based on individual benefit, the 
costs to society are seldom buiit into the 
evaluation. 

Wetlands are complex environments. 
They require careful, rigorous examina- 
tion to fully document their values. The 
values are often subtle or cumulative in 
their significance. Evaluation of such com- 
plex environments must change so that 
greater recognition is given to aii values. 

w 

Wateowl hunting is one of many recreational opportunities 
offered by wetlands akoss Canada. 

trations occur in northern Ontario, mid to 
northern Manitoba, northern Alberta and 
in the Northwest Territories. The largest 
confiicts between wetland conservation 
and wetland utilization, however, are 
concentrated in southern Canada where Environment Canada 

population, agriculture, and development 
activities are greatest. Agricultural 

has published an 
excellent surnrnary 
of wetland status and 

expansion has been and continues to be losses to conversion. 

See: Weflands in Canada: 
A Valuable Resourca. 

the major cause of wetiand Conservation 
in Canada. For instance, in southern 
Ontario, over 85% of wetland loss is 
attributed to drainage. Regional studies 
estimate that 65% of Atlantic coastal 
marshes, 68% of southern Ontario wet- 
lands, up to 70% of prairie wetlands, and 
80% of the Fraser River Delta, British 
Columbia, have been converted to other 
land uses (as of 1985 relative to the 
time preceding European settlement). 
Furthermore, 80% to 98% of the wetlands 

Environment Canada, 1986. 
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sur.rôunding many major, urban centres 
(Montreal, Toronto, Windsor, Winnipeg, 

Regina, Saskatôon. :aüd Edmonton) have 
` been . converted to accommodate agricul= . 
- turé, harbour development, ::and urban 
expansion. Wetlands continue, to,, disap= . 
pear at . the rate of about, one-half hectare , 
per minute.: 

2.4 Purpose of this Guide 

The purpose of this . Guide: is to facilitate 

Stage_ Three or . the ."Specialized 
Analysis" . stage -is . :applied in :the evaluation. 

process .-when Stage Two fails to address 

all issités and/o,r the application of the. 

multiple value. evaluation proce.ss is 

incomplete or inconclusive . Unlike the. . 
previous two stages ; Stage, Three ,relies 
upon" new data . collection, utilizes 
detailed economic- ,methods for full : evalu-

ation and is usually undertaken by prôfes-
sional specialists . It is typically reserved 

for major,projects or classes of projects .. , 

an objective and .côtriprehensive assess-. 
ment-of competing proposals for the use. 2.6 Use of Guide : -
of areas including wetland environments . . 
What âre thè values associated with the _ - The Guide sets out a structured review,_ 
wetland in its current state? What. values evaluation and recommendation process. 

will be lost or gainèd : if: the . proposed It serves as à: common starting point for 

development occurs?. How can these be different groups, including. the propo-

evaluâtèd to support a-decisiôn on the ' . nent, planners and : conservation groups'' 
use. of the wetland? - ; to systematically determine. the values and 

2.5 Evaluation-Steps 
issues at-stake . and start a dialogue on a 
common basis: ,This .process moves . from 

an initial approach (Stage One), to, a more 

The Guide ütilizes a three-stage . approach 
detailed evaluation (Stage_ Two),: then to a 

G 

more specialized applicatiôii (Stage . . for wetland And development evaluation - p lannersand 

(Figure 2 .1) . The methods. . combine - .Three). It is expected that land usé,plan- . decision .makers at . 
ners and related .disciplinés, administra- local and regional 

ecosystem and.economic evaluation 
tors ând ̀projeçt .proponents will be able ` 

techniques . . " . natùral resource : 
to apply ,the Stage One 'analysis. . Stage and Stage One. . evaluates wetland resources managers . 

and pro tised development as a. "'General Two will likely . be applied: by land use . .,. . public agencies 
lanners and related disciplines, with s e ' at a provincial or 

Analysis" step . . In this stage, data/informâ- p ® : p national level . 
cial training in multiple resource Analysis . . 

tion is easily retrievable and .well .dôcu- . developers and, 
mènted, the appropriate decision (project . and. support from specialized disciplines - , conservation 

(biology, sociology, economics; hydrôlo= groups 
rejection or mitigation/reloca-' approval, réJ . : 

tion) is .easily confirmed, _and/or. either g3')-as required . Stage Three, on the other. _ " administrators and 

hand, will likely. require coordination politicians, 
the wetlând Or the project is readily : . educators 
identified as being the more beneficial. If and application by a resource economist 

. " anyone interested 
with assistance from specialists in ,a 

not, the evaluator moves to Stage . Two . in effective plan-

Stage Twô is a more "Detailed variety of fields because of the complex . ning of wetland 

Analysis" . It evaluates 'wetlnd.resôurces_ 
nature of the task-and additional data envirônments 

using a multiple value matrix. . Application 
collection . All stages provide :informatin 

of Stage Two occurs when Stage . One can- 
on : the. range. of ;functions ..and related . 

not provide . suitable direction or. -data is _ : benefits which may.bè.found in.particulâr 

insufficient at .the .Stage .One level. Stage . wetland environments . . . 

Two must draw upon add itional, usually 
existing, data .sourcés . . 

` . 
. . . 

: This Guide assists in 
placing . proper evalua-
tion on wetlands. 1t is 
based upon.a three- 

' stage approach : 
". General Analysis 
" Detailed Analysis 
~ Specialized Analysis. 

Who should use 
` this Guide? . 



The . Guide will be useful . in a variety 
of situations . For example; ;it can assist in 
~evaluating the. desirability. of proceeding. 
with agricultural ; recreational, industrial 
or residential . developments in. estüa- ' 
rine%delta wetlands . . It will also help to . . 
identify ~tfie appropriateness of draining, 
~protecting or enhancing/restoring prairie 
potholes. . . It can also be used to analyze 
the implications of, and_ stiitâble response 
to ; wetland .filling- in', urban àréâs . ôf ' 

u
. . . 

the country. ., 

High Wetland Values 

Wetland 
Protected 

While niaiiy rural/agricultural . 
drainage-.projects continue to occur with-
out: systematic scrutiny, due to their small 
size :or: due to ..exclusion from formal 
review procedures, the Güide .can serve 
as an illustration. of the -factors that. .need . : 
to ; be, considered . The Guide. can be at 
least informally applied to. small projects 

. as a point of reference, or applied coin- . 
prehensively as part of an assessment of 
the cumulative 'effects of widespread wet-
land drainage., , 

GENERA 

DETAILED 

Sta 

SPECIAUZED APALYSIS 
Low Project Values 

Wetlands are complex 
environments. They ̀ : 
require systematic 
evaluation . 

High Project Values 

ALYSIS . 

LYSIS 
Project 

Proceeds 

Low Wetland Values 

Figure. 2.1 The staged appro~ach: used in this Guide. 



3,1 Introduction 
espite continued detrimen- 
ta1 impact to wetlands, 
Canada is blessed with a 
variety and abundance of 

wetlands - over 127 muion hectares of 
wetland comprising an estimated 24% of 
the total world wetland base. Each wet- 
land class displays unique characteristics 
which sets it apart biologicaliy and hydre 
iogica!ly. 

3.2 Classes of Wetlands 
There are five wetland classes in Canada 
(National Wetlands Working Group 
1987). These are bog, fen, swamp, marsh 
and shallow open water. Their develop 

ment is influenced by several variables 
(hydrology, fauna, vegetation, soii, local 
climate, landscape setting and existence 
of permafrost). 

While ecological classif3- 
cation is usefui to conceptu- 
alize wetlands, actual field 
observations frequently 
reveal wetiands that combine several 
complex units. For instance, marshes are 
often associated with shallow open 
waters. merefore, any wetland rnapping 
must be cognizant of such complex 
situations. 

The five wetland classes are 
discussed.in the following sections. For a . . 

more detailed review of wetland classes, 
please see Wetlands of Canada (1 988). 

Bog 
Bogs are peat covered wetlands in which 
the vegetation shows the effects of a high 
water table and a generai 
lack of nutrients. The sur- 
face waters of bogs are 
strongly acidic. They 
exhibit cushion-forming 
sphagnum mosses and 
heath shrub vegetation 
both with and without 
trees. Bogs are subject to 
increasing interest for 

9 peatland harvesting and 
forestry drainage in some 
areas of Canada. 

Slope bog, Queen Charlotte IshndF, British Columbia. 



F m  
Fens are peatlands characterized by a 
high wate’r table, with slow interna1 
drainage by seepage down low gradients. 
They may exhibit low to moderate nutri- 
ent content and may contain shrubs, 
trees or neither. Like bogs, most fens 
occur in more northem areas generalIy 
away from agricuiturai or urban develop 
ment impact. 

Swamp 
Swamps are wetlands where standing or 
gently moving water w.curs seasonaiiy or 
persists for long periods, leaving the sub 
surface continuously waterlogged. The 
water table may seasonally drop below 
the rooting zone of vegetation, creat- 
ing aerated conditions at 
the surface. Swamps are 
nhtrient-rich, productive 
sites. Vegetation may 
consist of dense conifer- 
ous or deciduous forest, 
or ta11 shrub thickets. 
Swamps are most com- 
mon in southern temper- 
ate mas of Canada. 

as a result of drainage 
for agricultural or urban 
development purposes 
or as a result of altered 
water level fluctuations 
and fo- Mopment .  

Impacts usuallyoccur 

Boreal fen in northwestem 
Manitoba. 

There are tlve 
Wetland clarsm: 

- fen 
swamp . manh - rhallow open water 

- bog 

9 

Hardwood swamp at Backus Woods near London, Ontario. 



Marsb 
Marshes are wetlands that are periodicaiiy 
or permanently inundated by standing or 
slowly moving water and hence are rich 
in nutrients. Marshes are mainly 
wet, mineral soii areas. They are 
subject to a gravitational water 
table, but water remains within 
the rooting zone of plants for 
most of the growing season. 
There is a reiatively high oxygen 
saturation. Marshes are character- 
ized by an emergent vegetation of 
reeds, rushes, cattaiis and sedges. 

The surface water levels of 
marshes may fluctuate seasonaüy 
(or even daily) with declining 

r .  

levels exposing drawdown zones 
of matted vegetation, mud or salt 
Bats. 

Impacts are usuaiiy caused by ~ ~ 

agriculture, dyking, filling for 
urban development, or impoundment 

Salt marshm on Ctovsr fie, fies de la Maàeieine, Quebec. 

development. They are common along 
major temperate lakes and in tidal coastai 
areas as weli as in association with prairie 
ponds. 

Sbaclow Open Water 
Shallow open waters include potholes, 
sloughs or ponds as weli as waters along 
river, Coast and meshore areas. They are 
usuaily relatively smali bodies of standing 
or flowing water commonly represent- 
ing a transitionai stage between lakes and 
marshes. The surface waters appeqr 
open, generaliy free of emergent vegeta- . 
tion. The depth of water is usualiy les5 
than two metres at mid-summer levels. 

Impact to shallow open waters 
cornes generaiiy from drainage for agri- 
cultural or urban development purposes 
as weli as harbour, recreational and 
hydro-electric faciiities development. 

< c  I 

Sballow water babitats in Nova Scotia 
are @en ricb inflora. 



3.3 Distribution of Classes 
Wetland classes tend to be regionalized 
because climate plays a dominant role 
in their formation. Therefore, wet- 
land regionalization in Canada has 
occurred along a north-south 
temperature and an east- 
West precipitation gradient. 
Twenty wetland regions have 
been identified in Canada 
(National Wetlands Working 
Group 1986). Appendix B 
describes these regions. 

Wetland Regfon Types 
A review of wetland regions, 
current and potential activities 
and the impact of conversions 
is examined in Figure 3.1 en- 
titled “Wetland Conversion 
Matrix” on pages 12-13. It 
demonstrates rhe iikely contin- 
ued wetland impact in wetland 
regions and the potential for 
accelerated wetland impact in 
others, unless new methods 
of wetland evaluation and p r e  
tection are put in place. 
Significant pressure by a vari- 
ety of land use activities upon 
the Boreal, Temperate and 
Prairie wetland regions is ülus 
trated. It ais0 suggests that many wetland 
forms in these regions are under pressure 
of conversion. As well, future potential 
land use activity impact wiii likely contin- 
ue to exert conversion pressure upon 
wetlands (Figure 3.1).  A map derived 
from nationai anaiysis of land use dynam- 
ics indicates those areas of relative overall 
pressure on wetlands in Canada (Figure 
3.2). 

. . 71 Y.I;S 
O 
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Yeat&ands dominate tne tamcape tn mucn OJ Labrador. 
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Land Use. Types: A = .Agriculture E=-Extraction HD'= Hydro-eloctric Dams R ='Rec'reational ;-U:- Urban 



Figure,3.2 Map showing areas of relativè land use pressures on 
wetlands in Canada. 

Source: A: Turner, State of Environment Reporting Service, Environment Canada, (pers comm.) 



4.1 : Introduction 
etland ' functions are 

_ . defined as the capabili-XVIT I , 
ties of wetlarid environ-

` ments to provide., goods 
,and services including basic life-support. 
systems: ~,ucn tunctions may directly or 

' indirectly provide benefits to society. A 
given wetland,. ba"sed on, its physiçal and 
biological characteristics, can, for exam- : 
ple,' support Water storage, habitat for 
many. species, scenic views, fish .habitat; 
toxic buffering and flood, control. Based 
on these functions, many benefits can be . 
derived: from: the wetland : e .g . :clean 
drinking, water; a: place to . swim, take' 
photos, hunt'ducks, reduce flood damage 
downstream, reduce drought- risk on 
Adjacent :fields, commercial trapping of 
fiirbéârers ; or harvest of wild rice : Value 
is derived by society from, the continued 
supply of all of these benefits . .' Alteration' 
of_ the. wetland may remove or interrupt 
the Ability of the wetland to continue to 
support. .tl.ie functions ~on which` these 
benefits depend . . . . . ` 

. This section examines wetland -func-
tions under three headings.-Thése are: 
(1); life support, (2) social/cultural, ând 

~ (3) production functions (Figure 4 .1) . 

4,2 Functions as Values 
Wetland functions provide many benefits . 
to society. These benefits do have. -value ; 
food, risk reduction, jobs,. . lifestyle, life 
support for humans and other speciés. . : , 

Wetland fiinctions may or may, not . 
provide benefits that are readily measur-
able . Many benefits deriving . from â wet- . 
land may have no measurable. immediate 
value ̀ïo society - the wetland may be 
physically . remote bx . tliè `function, 
may not contribute to the sustenance of a . 
life -form. or product that clearly has a' 
markét , value to society. Generally; how.- . 
ever;. most wetlands contribute directly 

or indirectly to society's well-being and, _ . 
' hence, have some .demonstrable value. ' 

Wetlands have- very dif- . 
ferent values which-.vary in . ; 

Wetland 
' 

rype .and` magnitude depend- 4.10 . Functions 
effect .upori society or ecological pro-
cesses and their. relationship to other 
wetlands . . 
_ Some wetland functions:, and 'the 
benefits based from them are critical to 
the ongoing . well=being of :society . 
Particular . benefits may be,- sénsitive to -
ecological limits or thresholds which can-
not be exceeded, Any wetland evaluation . 
should reflect such issues : 

4,3 Life-support Functions 
Regulation. and Absorption 

Regulation functions relate to the ~apaci-
ty of: wetlânds . to regulate and maintain ' 
éssential ecological ..`processes and life-
support- systems . . Several : of these ftinc-
tions are described below. 

Wetland. hydrology,.is critical to the 
development And maintenance of wet-
lands-and all the other functions Associat-
ed with it : Goinvèrsion :or . change to the 

` ;hydrological functions can result in asso-
ciated -change to the other wetland. func-
tions, reducing or eliminating the ability: 
to absorb waste; or buffer 6th er changes. 

Wetlands play an - important role in 
the .management` of water flows within -
their drainage basins, often. effecting . 

. flood .peaks and storm flows, enhancing 
water quality; and buffering, shorelines 
Against erosion.,: The . ability to reduce 
flooding, depends upon' the wetland's 

' -size,, shape, and location in the water-
shed . The benefits from these . may be 
direct, in the form of reduced losses from 
a particular. flood, or. indirect, in the form . 
of reduced taxes because less-investment 
is needed in flood control structüres . - 

Regulation arid Absorption 
~ climate regulation 
" watershed protection and 
water catchment 

~ erosion prevention and 
soil protection 

" storage and,recycling of : 
human Waste 

" storage and recycling .of 
energy . . . 

" toxics absorption 
(From deGroot, 9988 and Flion, 1988.) 

IS 



'FUNCTIONS -.(CAPABILITIES) . . EXAMPLES OF PRODUCTS, .. 
SERVICES AND EXPERIENCES . 
SUPPORTED BY 1NETLANDS . 

Life-support 

Regulation/Absorption 

Science/Information 

Climate regulation, t.oxics 
absorption; stabilization of . 

biosphere processes, .water 
- storage, cleansing. : 

Nutrient cycling, food chairi .' 

support, habitat, .biomass . stôr-

age, genètic and biological. - 
` . . . _ diversity. 

Spéciméns for research ; . zoos, 
botanical.garderns, represent-
ative and unique ecosystems . 

Non-consuümptive uses. such 
as viewing,* photography, bird= . 
watching, hiking, swimming . 

Social/Cultural 

AesthetiçlRécréational . 

Cultural/Psychological . . . Wetland uses in ây be-* part.', 
of traditions of communities, . 
religious or cultural uses ; 
future (optioin) opportunities.: . 

EXAMPLES OF BENEFITS 
TO SOCIETY DERIVED 
FROM WETLANDS 

Flood éontrol (lives saved, 

$ saved), -contaminant ;reduc-
tion, clean water, storm . 

damage : reduction, health' 
benefits, erosion control. 

Environmental quality; mâinté- : 
riancé of ecosystem integrity, 

risk reduction* (and related 
ôptiori values). 

Greater understanding of. 
nature .- locations for .nature 

study. research, education 
(field trips) . 

J)irect economic-beinefits to 

: users' personal enjoyment and 

relaxation, benefits to tourist 
industry, local economy 

Social cohesion, maintenance 

of culture, value. to future . 
generations, symbolic -values. . 

Commercial Production . . 

Natural Production of birds, 

fish, plants (e .g . berries, 
, :rushes, wild rice). 

Food, fibre, self-reliance for 
communities, irimpôrt substitu-
tiôri, maintenance of traditions . . 

Production of foods (e.g . . fish,, 
crops), fibre (e .g ., wood, straw), 
soil suppléments (e.g: :péat) . . . ~ 

Products for sale, jobs, income, 
contribution to GNP. 

,Figure 4.,1 ' Translating wetland functions into benefits valued by society. . 

. Adapted iroin deGioot, 1988 and Fiori, 1988. . 



In addition ; wetlands act as "énvirôn-: "; : provide : habitat for' the pr6duction of 
méntal filters",'particulârly in; agricultural roughly.50% .of the North, American 
ând ùrbari areas where runoff carries with- waterfowl popaalâtiori: . Wetlands in estuar-
it an excess "of nutrients ànd often.toxic iinè or, coastal areas Are esse.intial to: the -
chemicals. Through wetland vegetation _ maintenance of :various fish 'and irivérte- . 
life cycles, "such chemicals are frequently . birate stôck§ . freshwater wetlands Also . 
removed from the wâter. "The advantage provide essential :spawning liab.itat'for 
of .tliis "cleansing" has environmental and _ many fish,. .. amphibian and invertebrate 
social .. benefits by reducing water quality species. : 
contamination in, downstream and Wetlands support,a'variety of mam= : 
groundwater areas For. instance ; wetlands . mals and a largè. number of birds of ;prey, 
are. . widely used ~throughout, North - -- songbirds, arid shorebirds . . Of. the 95 
America as sites for sécbn.dâry sewage or . species of fish, .birds, animals; or plants 
stormwatektreatment. . currently classified as Threatened or . 

~ În tlié.prairie .region, .wetlands:have Endangered in Canada; 40 to 45 ; species. 
an influence on 

.micro-climate 
and 'utllize ;w&lands as critical habitat. 

" groundwater-by : stimulating local* precipi= ̀  The biological functions, including . 
; tati.on and replenishing groundwater diversity~of habitat, are often tlié most sig= � 
supplies : As prairie wetlands are drained, nificant element of thè'social arid cultural 
such functions .become threatened . What . value of: wetlands . For:' instance, it is the 
impact . does such modification have_ upon_ vast concentrations of migrating water-
crop yields? What aré the-.lông-térm fowl, shorebirds ; râptors and other avian . 
effects upon dryland: farming? What other . fauna which attract large . numbers of 
benefits of .farmers, and other .`rural hunters, :bird ;wâtchers, . photographers,_ 
residents are affected by the changes? and hikers . . These activities often generate 

These-And similar questions must be significant regional economic benefit,due 
addressed in wetland evaluation to allow to tourism and recreation spendin 
full consideration of the -links between 
Alterations, to the ~ecolôgy and their social 
arid c implications . : . - 4.4 . .SociatlCultural Functions. 

Scietice and lnforrnation Ecosystem Health :. . _ A'esthetiç and Rècréational : . 
Occupying a unique position in the ' : Cultural/Psychological . 

` transitional zone . between a.qiiâtic and. : " Wetlands have traditionally been'â source . 
,terrestrial environments; wetland marshes, of -human sustenance . In ; tim°ès past,:.wet- . 
swamps, and shallow water areas are often lands yielded for human. use an abun-, 
:highly-productive or "fertile',' ecosystems . -dance. of staples including food' ând 
Wetlands Support a complex web of energy " clothing, whereas today yet; another form : 
transfers and assôçiated . fltira and fauna. ; (if sustenance is derived in' the form of 
For instâiice, . marsh . and swamp habitats . . _ human re cieation a -renewal of ' ' , one s 
produce four times the net.primary 
nut rient production of lakes. However, 
hutrient-poor wetlands; such;. as- bogs. and 
some types of fens, are biologically more 
simple ; with limitéd florâl- or faunal~ 
diversity. . 

Traditionally, Wildlife valués, 'pârticu-
larly for' waterfowl; have been the prime 
;reason for-the recbginition and protection 
of wetlands . For instânce,'prairië potholes ,. 

links with .the .'énvirônment. :: Watching 
and . âppreciatimg wetland wildlife. arid 
life ;. pro cèsses in : .a marsh, for example, 
brings pleasure, and value, to an increas- 
ing segment.of ; Canadian society . 

' Wetlands make a cultural contribu-
xion- to the lifestyles of Canadiatis who 
hunt, fish, trap and gather wetland "prod- . 
ucts" as part of their day-to-day livelihood, ; 

Ecosystem .Health 
" maintenance ofbi.ological 
diversity 

~ : biological control, 
" maintenance of nutrient . 
cycle/food web . 

" providing migration habitat 
` " providiHg a nursery habitat 
" :biomass storage : ' . 

Social/Cultural Functions 
" recreation and tourism 
" ~ aesthetics 
'~ -spiritual/traditiorial 
~ cultural and artistic 
inspiration 

" educational and scientific 
`information 

~ social cohesion 
v, bequest to future generations . 



For them, the health of the wetland is 
singularly important to their own well- 
behg. For others, wetlands may provide 
scenic and aesthetic values; for stiii oth- 
ers, values may be derived by simply 
being in close proximity to a wetland 
(i.e. increased residential or land values). 

Wetlands also have social and cultural 
value because of the scarcity and, hence, 
uniqueness and representativeness values, 
attracting attention because of those 
special qualities and setting them apart. 
Whüe such characteristics may also have 
important biological and hydrological 
value, their attraction for tourism 
and recreation value can 

equipment and clothes sales to accommo- 
dation, food and services sales. Some 
inshore and ocean commercial fishery 
catches, as welI as the freshwater com- 
mercial fishery are dependent upon the 
production'of fish and invertebrate 
stocks which spend part of their li€e cycle 
in wetlands. Interruptions to such fish- 
eries operations can have dramatic 
regional consequences, in fishery closures 
and loss of employment. Likewise, 
resource utiiization such as peat, cranber- 
ry and medicinal plant production, Wood 
harvesting, wild rice harvesting and fur 
harvesting are production functions of 

Production Punctlonr 
' lndustry - water supply 

food - bulldlng, conrtructlon 
and manufacturlng 
materials 

. fuelandenergy - mlneralr - medlclnal resourm 

be significant. In addition, 
wetlands can have a ' ben ,  . 
"option" or "existence" 
value - value because by 
being there, they offer ' .' 
diversity to our lifestyle. As 
Weil, wetlands provide edu- 
cation and scientific value 
for understanding envuon- 
mentai issues. 

Wetland evaluation 
needs to recognize the 
range of values which can 

I f  be associated with wet- 
lands and needs to include 
means of incorporating 
these effectively into the 
process. 

Peat barvestingfor borticultural applications, soutbeastern Quebec. 

4.5 Production Functions 

l8 Subsistence ProciuctZOn 
ComnrerckrC z?wüuctfon 
Wetland production functions incorpo- 
rate a complex variety of biological, 
hydrological and sociaVcultura1 aspects, 
and fail into two general categories: sub 
sistence and commercial. For instance, 
high biological production in the form of 
waterfowl populations raised and reared 
in remote wetlands, creates value offsite 
where consumptive (hunting) or non-con- 
sumptive (tourism, photography) uses 
stimulate a variety of economic impacts 
and linkages, ranging from specialty 

wetkmds. The subsistence and economic 
aspects of these need to be part of any 
evaluation. Such production functions 
may have regional and inter-regional 
market and non-market evaluation effects 
in terms of dollar flow or lifestyle 
enhancement. 

When considered in isolation of regu- 
lation functions and social/cultural func- 
tions, converted wetlands, especially for 
agriculturai production purposes such as 
market gardening, have extremely high 
per hectare economic production func- 
tions. Recent studies suggest, however, 
that as agricultural intensity decreases, 
returns on investment (i.e. wetland drain- 



ing :ând/or .dyking) can also decrease to : 
marginal .levels if little or no public . sLib- 
sid.y exists . This suggests that at some, 
point; .natural :system production function 
evaluation will exceed the conversion 
economic production function évalua-
tiôn . Such considerations must be given 
greater attention in future wetland con- 
version discussions especially .- 
.if the alternative use. or, con- 
version of the wetland can- 
not be reversed. 

t1s the evaluator moves . 
; from Stage. Two~ to-_; Stage . 
Three, "Specialized Analysis", 
emphasis will be placed upon 
estimation of economic 
values within a comprehen- 
sive benefit/cost framework 
for purposes of wetland and: : 
project comparison. Stage 
Three analysis will require 
economic production, .func- 
tioti tools common to eco- 
nomics ; and . . will cover ̀ 
marketed and non-marketed 

gôods .arid use and non-use 
values (Figure 4.2) . 

4.6 :Future Values 

4.7 Summary 
Wetland functions are .varied . and diverse, 

- depending upon wetland clâss; location, . 
and size . Any evaluation of wetland func-
tions., must take, into account all of: . 

~ . the regional . and inter-regional fink-
ages . of such functions; : ~ - 

LIFE.SUPPORT 
Regulatin n/A [)sorption 

Ecosysic.in Health 

SOCIALICULTURAL 
Sciencr/I nlormation 

Aesthétic /xecrcational 
Cultural, P~ schological 

1 

Coordination 

All benefits ,which a wetland can support 
may not currently be present . Future 
development may have . an incremental 
effect upon a particulartype of wetland 
or wetland. ftinction making that particu- 
lar wetland type, or: function more valu- 
able . As prairie potholes are drained; the 
residual potholes increase in value as 
waterfowl production sites: Their value 
will .likely .continue -to increase in the 
future . Growing demands for recreation 
may increase the need for access to par- - 
ticular wetlands . : Loss of alternative habi- 
tats may direct new .pressures to a 
particular site . for fish breeding or 

I 
for 

migratory., bird . staging . : Evaluators 
should be .cognizant Of future/potential 
benefits. 'that .may-der'ive from the . 
wetland. 

PRODUCTION 
, Subsisirnce . 
Conunercial 

>,. SUSTAINABLE DEVELOPMENT < * 

rtgure 1,#.L. Relationship of wettand functions to soc 

the associated social/cultural and 
production functioris of biological 

. and hydrol6gicâl/biogeochemical 
natural system attributes ; 

the monetary arid non-monetary 
value of such functions and relâtiôn-_ 
ships; -and 

. 

" the .potential costs, .both direct : and- , . 
. indirect, resulting from potential 
' wetland conversion . 

In the latter part of this Guide, means 
are suggested by, which these complex'. " 
interrelationships can be recognized and 
integrated . into the evaluation process: 
Evaluation of wetlands will provide a 
sense of :worth 'for wetland sites under 
review: 

1 

Cooperation 

9 



5A Initroduction 
. 

p 

revious sec tions describe the 
important functions. :ôf . :wet- . 
lânds; that support benefits of 
considerable public V.alUe . 

..Wetland :'management principle s and 

practices also have important irinplica- 
tions for the'pulilic ..good. As a result,,-, 
wetlands, no Matter :where they lie ; , 
should be viewed in the context of their 
role .oi.function in the ecosystem and 
théir poteritiâl benefit to society as.. wéll 
as . their benefits to organizations and . 

individuals . . . . .- 
This philosophy of vvètlaüd use réc- : 

oginizes . that mahy of Canada's wetlands, 
particularly those in . southern Canada, are . 

.,'on private land . Because there, . are ̀ so. . 
many 

.privately-owned 
wetlands, -direct . 

public intervention through acquisition -
except- in cases of national or provincially 
significant Wetlands - is not possible-nor : 
should it : be . necessary< An increasingly 
énvironrtientally-cons.cious 
citizenry is becoming :more 
'receptive to ~pr ivate stéward- . .` 
ship . .of publicly valued 
resources such as wetlands : 
Stewardship includes the ' 
commitment . of private . 
landowners to manage pri-
vately-ôwned resources for 
the public, good . Stewardship 
may.inwolve,non-monetary. , 

. . .recognition . (i .e . plaques), or 
monetary compensation (i .e . 

. 20 . leases or paid éasements) . . - 
Traditional methods of 

land use managernefit and 
controls should also. bè con- . 
sidérèd, especially fôr sitüa-
tions where stewardship is -
not a possibility and pro-:, 
posed, wetland conversion 

`will detrimentally impact significant wèt- . 
lând -functions arid/or important public 

values . While existing land use control 

and approval mechanisms now, exist in all 

private land areas and most , . 

,' Crown land arèas; .1'ew ,such 

,mechanisms have ., been . 5,O :Wetland Management 
develôped to :deal specifical- . 
ly with wetland conversion .. 
New. efforts at wetland evaluation are 

.- .needed to. identify the importance of w0t-.' : 
lands and'to . help target : stewardship arid .. 

" land : ,use controls: As, well, a process 
which can identify those responses- (wet- 
land management plans, wetland protec-, ~ 
tiôn ;, stewardship; plans, or wetland 
conversion guidelines) is . required ; as the -

demand iricreases .for environmentally 
sensitive wetland conversion- This Guide 
will assist in identifying those 
responses. : ` . 

appropriate : 

While most land in 
Canada is public land, 
many of Canada's 
important wetlands 
are on private land ; 

_ , . . , . , 
LAND AREA ONfNERSHIP`IN CANADA EXPRESSED AS PERCENTAGE OF TOTAL AREA . 

' 'Province or Territory, , , Public, land* ('/o) . . . Private' Land (%o) 

Newfoundland 95.6 
. 

4 .4 _ . 
' Prince Edward Island,~~ 12:9' 87.1 
' Nova Scotia` `~ 32.7 67.3 
New Brunswick ` 45:9 54.1 
Quebec ." 92.3 . . ,, . 7.7 . 

Ontario _ 88.9 = ' ; . 11,1 ` 
Manitoba 78:8 , . 21 :2 , . 
`Saskatchewan - . 60 .1 . _ 37.9 . 
'Alberta: . . . 72,2 . . 27 .8 . 
British Columbia ' ' 94 .8 ' . 5 .8, . , 

: Yukon 
. 

. , . ` . ~99 .9 ~ ' : <0:1 . . _ 
Northwest Territories- . , 99 .9 ." - <0 .1 

CANADA 
. 
.' : 

. .90.3 . 
. 

. `.`< . . . 

9.7 : 

' " ' . 

All figures have been rounded to reflecftheïr approziméte nature . ', 
" Source: Statistids Canada, 1990. . 



5.2 Approval Process 5.3 . Conservation and Protection' , Mechanisms 
Within Canada, there. are three land owner- 
ship types: (l)pfivaté land of various. types. , There, are .a variety of wetland,.conserva-
including individual, corporate;, cooperative, tiôn and ,protection* tools. including 

. and native ; <2) federal Crown land ; and; purchase and 'dés'iginatiori of significant 
(3) provincial Crown land. Private 1and :use` ' wetlahds .as wildlife -or ecological, 
is governed by a variety (if provincial/tèrrito- reserves,; 2ôriing for-conservation, park-
rial/municipal/cbmmunity land use regüla- land; open spa 

. 
ce or hâzaird lands desig- , 

tions arid controls . In .typical private. land use . nation and -private laridôwner commit 
approval situations, a municipal authority ment . Such,effôrts,fall within policy, .- .. 

. .will examiné the request for development .- regulation -and' intervention- mechanisms 
and identify its compliance with land use or 'good stewardship practices . The 
and building, regulations (Figure 5,1j. Where approach to be used will vary, depending 
the proposed development .complies with- on local circtimstances', and :individual . 
policies, official plans,, zoning . and site plan 
controls, permission to develop , is given. , 

' Resulting_ impacts. upon affected wetlands . 
are frequently-mot considered in land use' . 
approval reviews. ,This pro:bleni . .rest.s . 
largely with the development review-- 
process, , and the .lack of , en 
criteria. such as . resulting 

` wetland impact . This. issue : . 
,is -of, special cpncernin 

' rural areas -of Canada . in 
addition, wetlands. caii . 
also . be detrimentally : 
imp.àctëd . :by . .private 
landowners in . situations 
that do not require. 
an approving: Authority's 
review : For instance ; 
'many individual small-, : 
scale agricultural projects . 
which= ;have drained 
sloughs and potholes, 
have `had - detrimental 
cumulative effects upon . 

` characteristics of the wetlands: Emphasis 
should be placed iipon the applicability :. 
of the -approach and its feasibility . . Local,-
situations can vary as a result of* several . 
elements : 

" jurisdictional circumstances; .- . 

" wetland characteristics.; 

Official Plan 

-Municipalities need 
to develop increased . 
consideration of 
wetland impact in 
their land use approval . 
'processes . : 

, 
PROPOSAL TO CONVERT WETLAND , ' - . t;~~~ .~~~~Prop onent 

< 

Submit to Approving Authority 

Review by Land .Use Planning Staff , _ . 

Public Forum . .. . .. . . . . . . . . . . . . . . . . . . . . .. ... . 
. 

_ , . 
Planning Staff .° . . . . . . . No. . Decision by Approving.Authority 

Report 

regional Wetlands . - I Approval or Denial of Project 
It is for that reason, 

and the . recognition that 
legislated land use con- _ 
trols are not always the 
best . solution, that ;the 
concept . of private wet= 

. Iaïnd .stewardship is . being , 
. encouraged . 

Implementation of Recommendation 

Figure S .1:: Typical approval procéss for develôpment of a wetland . 



~ extent of government subsidies that . 
indirectly encourage conversion ; 

" ; availability of technical information; 
and, 

~ the nâtüre of.dévelopment . 

Government intervention in wetland 

conservation and protection .,may involve 
land use control and formulation of pôli-
cies governing competing uses : :For 
instance; agricultural subsidy payments . 
and tax credit for resource cônsérvatiôn 
practices, are. policy .matters that affect : 
wetlands . 

Private stewardship can. be affected , 
by the awareness that landowners have of ~ 
wetland functions. and values . 'Education 
and extension programmes, iricluding 
conservation awards, are vehicles which 
can encourage such stewardship . This 

' Private Land , 

Private :land use activities are controlled 
by municipal policies arid regulations . 

Such policies and regulations vary .across ~ 

Canada and, within individual provinces 
and territories'depending upon existing . 

land'. use. activity . and ôverriding .prôvin-
cial/territorial legislation which� establish-
es local land use authority. . Generally, 

. municipal, policies and regulations are 

, develôped to reflect broad land use devel-
opment and planning considerations-4s . 
Well as -local issues:- Whére wetlands are 

, .considered to' have- value, municipal poli- . 
cy:fTequently recognizes . special consider- . 

ations . fo .r .wetland developiné,nt and 
management. Conversely; where . w&' 
lands, are not valued as a püblic good, ; 
municipal policies usually do not address 
their: conversion . This Guide is :one. means 

.,to demonstrate to municipal councils the 
range of. potential wetland functions and . 
théir.benefits, and,may.lead to municipal 
policies which . better address local .wet-: . 
land functions and conversion issues . -. 
Tools available include development per-
formance standârds, . wetland zoning clâs-
sif cations, modified development . review 
procedures and local municipal énviron-
inental impact- assessment, methods .(seé" . 
Àpperidix,D): 

Guide provides démonstiation .of the: . 
broader evaluation -implications of wet-
lands. 

. . 

5.4 Federal I Provincial /Territorial l 
Municipal Legislation and Policies 
Eaçh . .seriior government affects wetland : 

` conversion through . its respective legislâ- . 
.- tion : and policies . Therefore, 'any wetland 
evaluation- must consider . the= degree to 
which a .wetland- is positively or negative-
ly impacted by government policies and 
regulations. A number of senior govern-
ment departments ând:agenciés :which . 
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Crown Land Controls 

Crown land falls under federal;, proviü- . 
èial/térritôrial or municipal jurisdiction 

typically atteçt wetlanas: inciuae: ,agrncui- and direct or indirect (i.e . in trust corpo-, 
ture, forestry, wildlife, environment, . 
natural resources, finance, andjreasury 
(taxation), municipal affairs, water : 
resources and Crown corporations such . 
as electrical 'utilities and resource. .extrac-, . 
tiÔri iridustries . :Municipâl, .government 
(regional, rural, city, town) policiés.and 

regulations. affecting wetlands include : 
land: use plans, . zoning by-laws; site .Plan' 
controls -and building regulations . 
Examples of key government policy areas 
and regulations are found in Appendix D . 

rations) ownership. . These Crown lands-. . 
include .parks, . public use' areas, sensitive 

or significant natural or cultural features 
and large tracts 'ôf: Crôwn land. in unsetr 
tied areas. of Canada . Where Crown land . -
is designatèd`for. specific purposes,. its use 

is usually defined through inâriagement . . 

Wetiand policies 
and regulations 
need attention 
at each level of 
government . 

Private Land 
most wetlands at 
risk in southern 
Canada are located 
on private land 
municipal land, use , 
policies need to ~ 
address the issue 
of wetland conversion 

-' Mechanisms to 
protect wetland 
values include : 
. ., Management plans . 
" protection and 

designation plans . 
" Mitigation plans 
" Stewardship plans 



plans: which may 'or may not have legisla-
tivè status . In the North, land .üsé permits 

5.5 Summary 
and, special !rights . 'of use frequently , allo-' , As we come to better understand. wetland 
Cate resource- use. 

Crown land . use review mecha-
nisms often include. . requirements for 
Environmental Impact Assessment . and 

functions and their value to -society., wet-
land values can be more fully incorporat-. 
éd into private and Crown . land use 
decision making: Where. tools- for such 

Compliance : with official land use , consideration .are .not :âvailâble, a variety 
plans. Where such requirements- do . . not 
exist, public land -use . regulations are avail- 
able to protect or allocate.wetlands.~ 

6.1 Introduction 

of polity instruments and efforts of edücâ-
tioin and extension will . be required to 
facilitate the -recognition'of the role wet- 
lands .p1ay ând .the-:benéfits associated 
with their functions. 

and .use decisions are traditional-, 
ly based upon a number of inter-
connected factors, including T 
cost to develop; cost to service 

and operate; and. ,cost . : to the taxpàyér - ` 
and/or shareholder. However, land use 
decisions frequently do not. account -for, 
the full range of costs. to social and envi-
ronmental health (i .ë . the opportunity . . 
Costs of development) . Often these latter . , 
Costs are not as well defined as .the formef: 

Several 'of these factors also affect 
a:nothér chief determinant, . po.l.iticâl 
decision inakirig.'Support -to the political 
decision-making. process through. .a clear-
er. .articulâtion of the functions of wet-
lands . and the value of .the benefits they 
provide should. lead to Wet.land-related . 
decisiôns .which are more defensible and . 
less contentious. : 

Proposals to . convert . wetlands . may . 
affect whole or part of the wetland, or 
only part"of.it or some of the functions. it 
supports . . This depends: . greatly on the 
wetland location and the type and scale . 

` of the proposed activity. While it is likely 
eàsier td .protect a wetland as an entity, 
(i .e . as à "critical mass"), rather than try=, 
ing to value and defend against incremen-
xal .losses of a wetland .and its various 

functions, the need for evaluation of par- 
tiâl and indirect wetland impact is also' . 
,important . For instance ; :a project nearby 
a wetland may discharge waste: into 

. 
a, 

: wetland drainage system. or `-
draw down groundwater for 
cooling or other purposes, '/~ . 
thereby altering : wetland val- 
ues . In 'some ca.ses .this :may 

Wetland protection and 
management requires 
more than regulation. 
Stewardship is . of. key 
importance . 

Evaluation Method, 
seriously damage some functions of. the 
wetland. .In qthers,',it may be easily 
accommodated: :withiri . the. resiliency , of 
the we tlarid system . Therefore, it is 
important. to, consider the. cumulative 
impact to wetlands,. .caused by direct arid . 
indirect . project and- program activity . As 
thresholds for .wetlarid functions. are viô-
lated by successive incremental losses ; 
the decision maker must decide : . 

1 . what functions -arid values to society 
, are affected; 

2. to what extent 

3. where; ,if at All, "to draw the line" and 
- what: is the; critical threshold; and; . 

4.~ . ârë there other options? 

The purpose of this Wetland 
Evaluation Guide- is to give .direction to 
those. decisions (Figure 6: .1) . 
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The focus of this Guide is 
to better understand the full 
range of wetiand values, 
potential impacts to those ` 
valuès resulting from actions : 
of people, and the methods. 
'required to provide objective 
assessment conservation 
or conversion. , ; . . 



6.2 How to use this Guide 
As in any .pre-set evaluation process,' the . 

applicâtion is only as good as the, informa-

tion available and the, evaluator's useof. 

` ., .that., information: The intent of this Guide 

is. to avoid -the -development . of complex 
new môdéls of evaluation for every affect-
ed :wetl.and . Instead, this Guide provides a 
frâme .of reference : for consistent wetland ; 

. evaluation. . Therefore, . by, its Very. nature, 
it can be . expected that-wetlands at either 
extreme of the evaluation continuum (i :e : . 
internationally significant and negligible . 
local value wetlands) will riot need to be 
thoroughly evaluated. using this. Guide. -In 

- the casé~ of the internationally signifiçant : 
Wetlands, project appraisal will very likely, 
require detailed -comprehensive environ-

mental . impact assessment . For wetlands-
which have ., negligible'yalue at the local 
level; it may not be useful .to spend much . 
time gathering information. This evalua= 

' tion procèss should recognize "those 
extremes : 

" Developer 
.' Interest Group 
. Administrator, . . 

.1and Use Planner. 
" Politician - . . " 

Generally, however, : most ptoject propos= 
als . having : the. potential to directly or indi- . 

rectly.impact on wetlands will fit into the 
tliree=stage evaluation model. This' model 

recognizes the -need for: 

" an evaluation process which is 
systematic and. corriprehensive, 

" an evaluation process which is easily 
. .' . . - understood;., 

" .`an evaluation process which Moves 
from the general to more sophisti= 
catéd levels of analysis as wetland , : 
and project çompl'exity iticreasè; ; 

~ an évaluàtion proçess which, 
:recognizes the diversity of wetland 
functions and potential project ',-. 
impacts;* and 

an evaluation pro_ céss that 
-is primarily built upon existing . 
.primary and secondary sources., : 

of information. 

GENERAL ANALYSIS < . : Existing. Data . 

" Resource Specialists . . . . . . ~, DETAILED ANALYSIS ;4 
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Àesource-Economists 

Secondary Information 

SPECIAUZED ANALYSIS original Data Generation 

RECOMMENDATIONS , 

The intent of this Guide is 
to avoid the development ' 
of complex nèw .môdels . . : 
of,evaluat'ion for every 
affected wetland . Instead ; 
this Guide provides a frame 
of reference for :consistent 
wetland evaluation : . 

Figure 6.1 Generalized example of the staged evaluation. 



Section 7, Evaluation, se& out a three- 
stage approach whose evaluations range 
from the simple and inexpensive to the 
more complex and costly. When one 
stage faiis to trigger a decision, then the 
next stage is invoked until finaliy, if nec- 
essary, a very detaiied evaluation is com- 
pleted in Stage Three. As one moves from 
Stage One through to Stage Three in 
response to the relative significance of 
the wetlands and the impacts upon them, 
the information required to provide 
appropriate evaluations becomes in- 
creasingly sophisticated and detaiied, as 
does the expertise needed to make the 
evaiuations . 

Stages One and Two can largely be 
conipleted by the user. Completion of 
Stage Three will require specialists in 
wetlands ecology, resource economics 
and survey methodology. 

6,3 Alternatives 
It is clear that rhere is a variety of alterna- 
tive possible recommendations, ranging 
from little or no change to project con- 
cept, to minimal or minor change and, 
fmally, to major change or even project 
denial. Therefore, some projects may pro- 
ceed without concern for potential nega- 
tive impacts, while others may require 
mitigation or modification in order to 
minimize detrimental wetland impact. 
Other projects may be more appropriate- 
ly relocated away from the potentially 
affected wetland. And still other projects 
may require signtîïcant design changes or 
a rethinking of project goals given the 
undesirable impacts anticipated. 

This range of aiternative considera- 
tions has been built into the evaiuation 
process of Section 7. 

6,4 Summary 
The evaluator should complete Section 7, 
Evaluation, by following through each 
step in a sequential manner. Complete- 
ness, objectivity, and accuracy are critical. 

Incorporation of public access into the design of the 
Wateqowl Park, Sackville, New Brunswick 

benefits botb people and wiùiliif. 
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7.0 Evaluation 
r~

A WO £ING. GUIDE 

Up. to this ; pof.n c the :readér 
has been lecl through a series 
of _inforniat.iv.e ;disct.issions . 
Thesc rN-plairjthe . need to -
uilcicrtakc cvaluations of wet- .' 
l a rn cl s i n kceping with their 
1-clalivc significance and the . 
clct~rfc of potential change 

. 

that might occur as :a result of 
the implementation of the 
development proposal . 

The d~vâluation .process to fol-
low describes the actuâl . 
cictails o¬,evâluation thrôugh 
tlie .'rhree=Stage approach and 
is intended, for direct applica-, 
tion, to : real-life proposals. As . 

' a . consequence, . the pages to 
,follow are: .written in a point . 
form/questionnaire. -style,' in 
keeping with its subtitle "A. . 
Working Guide:" 



Ei . ..i 

Bogs are an integral part of the coastal zone of the Pacrfrc &gion. 



7;1 Introduction - ençé . In most situations, not all stages 
. will .have to : be :ap.plied . ;This pérmits . . 

,Please work through this section in ` efficient... ~use :of resources. and time to 
sequence. , ` inventory only, factors which must be 

addressed t6 reach a 

Glands . 

rôw.ing evidence clearly, .~ Land .use decisions. affecting wet= 
demonstrates .the, very lands hâve frequeritly been based ,-
important role that' wet- 'primarily -upon the economic worth, of 

play in ~.our total ..a proposed land use activity. While eco-
environmérit : This Wetland Evaluation nomic :worth is . important, other costs ' 
Guide has been developed. to assist , : or impacts of such activity = the loss of 
.planners, municipal .administrators,. wetland functions and their value to 
politicians, developers and landowners 
to make.-informed land use decisions 
concerning. wétland resources . This se c- -
.tion of . the Guide provides a tiered, 
step-by-step. evaluation process,, moving 
from basic to more sophisticated ariâly-
ses, and from known, do cumented and 
recognized values to mom specific val- : only if the proposed land use or projéct 
ües which must be researched in .détail_~ development may directly or indirectly 
for,.the particular wetland under_rëviéw. _ affect a w.et.land, .or wetland systém. -
The evaluator. ,= this could tbe the-plan= While many srnall . prôjeçts,(e.g . agricul-
ner; admi6istrator, politician or wetland , turâl drainage) may not appear to be 
conversion pro ponent/op.pônént or a significant théic effect u tl d 
specialist whom they have retained -
moves from -Stage One to Stage Two arid 
finally. to Stage Three only if, the pre-_ 
ceding , stage is unable. to 
demonstrate .a .suitable land use prefer- 

7.2 Process 

7.2 .1 Background: 
Name of Evaluator 

Address 

society .= are often not properly. :identi- : 
fied : ; This Guide provides : the basis .for a 
;comparison of the full range of wetland . 
values : . . 

To. apply the Guide Proceed sequen-
tially -through . each step as directed . . 
This evaluation should- be undertaken 

,. pon a .we an 
or wétland complex 'may be as impor= 
tant as large developmént , proj-écts.. All 
potential impacting projects should be 
screened . 
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Date 



7,2 .2 Project Description 
This section describes the proposed project . It is essential that the project .be describable before . 

proceeding vvith this section . 

i-.: Is it a piiblic ôr private project? O Public,, . 0 Private . 

ü . Doés it reqitire land use approval? 0 Yes 0 No .- 

iii . 

` 

Where is it located? 

iv: . Is it proposed in or near a wetland? . O In P 'Near 

v: Will the 'wetland be fully. or partially drained? 0 Fully U Partially 

fully 'or partially dredgéd?, 0 Fully O Partially 

completely or partially-filled? O Completely Ll Partially 

fully or. partially dyked? D Fully 0 Pârtially , 

fully or partially flooded? O Fully . 0 Partially . , 

,`. fully or partially enhânced/restorèd? 0 Fully 0'Partially . 

Other . . 

b. Type of Activity Proposed (check appropriate boxes; if, necessary describe under "otbe."r') 

i . 1 :1 . Industrial 
ü . - O Commercial 
in . O Residential . 

IV. El institutional 

v. O Recreational/Toürism, 
vi . Q Agriculture 
vii: 0 Transportation/Utility Corridor 

viii.0 Habitat Development ' 

_ix: O.Forestry 
x. 0 Other (describe). 



c. StatuS of Project (land use controls which migbtaffect the project) . . 

i. Jurisdiction of Approving Authority 
0 Federal 
O Territorial/Prôvincial 
O Municipal/Regional , 
U .Native 

ii. Type of Mandatory Review _ 
Mandatory review required? 

O Yes O No 

Environmental Impact Assessment required? 
; O, Yes O No Federal 

0 Yes O No Territorial/Provincial . , 
O ..Yes O No -,Municipal. 
0 Yes ~ O No Native 

iii. Does the: project fall under Municipal Development Control? 
(ifyes continue, if no go to "iv') , 

Type of ,Control : , 
0 Approved Development Plan 

. 0 Approved Zoning.By-Law .' 
O Approved Environmental Impact . Assessment (EIA) . 
0 Approved. Performance Standards 
O Other (describe) 

iv. Status of Proposal-
0 Not submitted 
0 Under review 

Ll Approved 

0 Denied ' 

0 Undër appeal : 
O Requires zoning . 

v. Sources of Funding (check one or inore) 
Ll Private financing 

O Public financing. 

Q Public subsidy. 

If public subsidy, please name program 
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vi. Level, of Project LTnderstanding/Refineiriènt . (çheck one) _ . . - ; 

O At 'very preliminary stage ; little or no economic cost/benefit analysis 

O Preliminary stage; conceptual drawings; economic ~cost/kieriéfit analysis, 

erivironmèntal iinpâct considerations . . , . . _ . . 
0 Detailed design; design-drawings, cost/bénefit analysis, (all components), and Environmerital. : 

Impact Assessment, 
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vii: Potential for Stewardship,. : 
Stewârdship xepresérits landowner ~commitment to . manage. the wetland, in society's interests ., 

Does thât~potent'ial exist for this wetland?, 

~ O Yes 
L7 No . , _ 

O Maybe, 
If .yes or maybe, what steps . are heeded to institute a. stewardship program? . 

A Project Productiôn SZimmary , 

This section examines the products (i.è . benefits and disbénefits) which'the project might generate . 

i. Has an economic Analysis been completed for the project? ' , 
. ~ " O Yes . (continue to. -U9 

O, No (go: to 

If yes, :by whoün: LI by proponent in-house 

0 by professional consultant . . . 

' 0 other (namelagencylorganizatioft)-. 

Information about :analyst 

Name 

Address 

Telephone No. 

Date analysis prepared : 

ii. Status of Economic Findings (evaluator's ôpi,nion only) 

0 Detailed, thorough economic findings 

0 Preliminary economic findings 

O No economic findings (gô to 'iv') . : 

0 Information not available (go to zv') 



f no è iii. Summary of Findings/Project Benefits . . ( stimates, check box if estimates are available 
indicate,information on lirië provided) . , . 
O Perman.ent jôbs (person/years) . 

0 Permanent contribution . to new aréâ wages per year : 
O Permanent contribution to new area . spending (total per year) " 
J Construction 'n/years) 
O Construction contribution to new Area wages per year 

. , . O.Constructiôii contribution toarea spending (total 
O Increased production by type (e.g . agriculture ; forestry, tourism) 

0 Other . benefits 
O Amenity Contribution 

, . . " .. . " : . . . 
iv.. Summary of Potential Disbenefits (check the appropriate. box es) _ ' - -, . , 
- . There are- expected problems tliaf may occur because of the project :' . These potential problems 

are the.preliminary issues that will need to be addressed as part of the project review. , ~ - 

O 'Noise pollution - 
U Air pollution 
O. Water pollution. 

e. .Sxiinrriary, of Expected Level of Selected Pro fect impacts (check box for.high; moderüte or low) 
The following table pro.v'ides project. : inforriiatiôn which will.r assist in subs equént ,considerations of-
potential project'impact upon the wetland~ùndér .review This table s.ummarizes the evaluator's views 
based upon existing known information . 

POTENTIAL . : . 
WETLANO IMPACTS 

~ Air Pollution 

'. Water Pollution 

Water Drawdôwri 

Habitat Loss 

Aesthetic Loss 

Recreational . Loss 

Other - 

Q Water drâwdôwn . 
0 Habitat loss - ' 

0. Aesthetic loss 

Employment 

Training . 

: Construction Spending, 

Operation: Spending 

Taxes, : 

Indirect Spending* 

Flood Protection 

Other 

POTENTIAL 
ECONOMIC IMPACTS 

0 Récreational.loss 
0 Economic loss ' 

Other . 

LEVEL OF . . 
EXPECTED IMPACT 

`*(e.g. Tourism) . ' 

This table will be particularly useful in filling in Step One.of St age Two (see Section 7-5) . 



f. Project Summary (project description, sources; and ci summary of findings that may be 

'useful .in. furthér analysis) . _ 

7.2.3 Wetland Description 
This section descrilies .the affected :wetland . It is : essential thât>the wetland,bp describable before 

proceeding . 

a. Wetland Location 

Province/Territory 
Common'Place Name (if any) 

Nearest Urban Centre 

Legal Description (if any) . 

Land Designation: O: Public . . 

D Private 

O Protected Area 
. 0 Other. 

-If public, name ôf airea/site .(if any) 

If protected, -name,.of agency and status- 



b. Map 

Show location of wetland And proposed project ~ in relation to region . (Draw or place map here; or 
atraco .map,analor project.pcan to back. of this page. indicate direction of north. and ensure that mab 
contains a 

c. Wetland Context 

This provides a brief description of the wetland and preliminary relationsliip to the project-: 

i: Wetland Complexity Size . 
Is-this a single wetland., 0 Yes 0 No ha ( 

Is this â:wetland complex* E! Yes . EJ No ha 
' (*i:e. a series ôf, more than one wetland) 

b) Wetland Complex 
(check all classes present, and write, 
number if it occurs. more than once) 
0 Bog 

. 

O Feri 
O Swamp _ 

. U .Marsh 
O' Shallow Water 



7.3 Preliminary Screening 
This sectionexamines two key . considerations prior to the application- of the three evaluation stages . 

These considerations relate to : ` 1 . . Potential for project relocation '. . . 2 : Project- redesign . 

3 . Wetland. viability 

7.3 .1 Potential. for Project Relocation 
. This'section examines the possibility ôf relocating the project away from the wetland, .in order to reduce 

potential direct or. indirect éffects,that may. occur: It should be completed in association with the propo-

nent ; (Ttie,proponent should be made aware of the'subsequent :evaluation:proceduré whieh may 

be necessary if relocation is not .uiadertaken or is .notpossible) . . , . . 

a. How important is, thé wetldizdsite for this project? 

O !Essential . (go to 7.3.2) . 
O Important Cgo .to 73.2)

.. : 
Ô Desirable :(go 4o'7.3.2) 
0 Unnecessary., (g ô to ~V), 

. . 
. 

O Unknown (go to 7.3.2) A 

b. Is -an alternative location available?. - 

LJ Yes Where? (go to "C) . . 
0 No. (go to 7.3.2) ., " 

c. Doe s an alternative location create detrimental impacts to other uses? 

L) Yes (go to 7.3 . 9 
O No : (go to :`d') . ` . . . . . : : 

d. What is the rationale for relocation ôf the project; or why must the project be located 
on thzs . wetland: siteT . 

3G
: 

e. Project reçommended for relocation? : 

.O . Yes Cgo to' :J-) 
O . No : (go to' .7.3.2) 

. 

` f Is proponent prepared to relocaté? 

0 Yes :(if .alternative location réçomniendèd and prôponént.àccépts evaluation, stop here) 

0 No :(go to . 73:2) 

Evaluator's Signature Date 

CONCLUSION OF ALTERNATIVE PROJEGT SITE CONSIDERATION 



?,3 .2 Project Redesign 
. A proposed project may require a simple or difficult redesign or change in pxôject manâgement,practiçé' 
- to minimize wetland effects: .This section :examines . that opportunity. You may need to reconsider this 
section after the Stage One and . Stage Two evaluations ., 

ci. Is Project, redesign possible? 

O Very likely (go to 
CI Possibly. (go to ."b') 

Q Not-possible (go to 'T) 

b. Will the redesign significantly reduce -the.-ivnpaci to the wetland? 

0 Yes (go to . "c') 

ONO - (go to f): 

c.' If the. pro jéct can be redesigned, will ̀a .redésign require. other conditions? 

D Yes , (go, to: 

O .No '(go to T).- . 

d.-.What are the conditions for redesign? ' 

O Rezoning ofother iand 
Q :Subsidies ' -
0 Other. (specify) . 

e: Are these conditions achievable?' 

U Very. likely (go to y ) 
O Fossibly (go to j') 

O Not possible (go to - f j -

` If not possible, why? 

f. Are chcinges in the way. the project is managed possible? 
~(e.g. landscaping; cuitivation practices, design of infrastructure) 

U 'Very likely (go to g')

O Possibly 
- 
(go to ''V) 

0 Not .possible _ (go io "73 Y) . 

g: Will changes: in the. way ~thé project is managed significantly reduce impact. 
to the wetland? . . . . 

O Yes . (go to "h) 

3.7 

O .Nô (go to "7.3.3') 



., . . 
b. What are, the -conditions for..a cbange in the wciy the project. is managed? . 

O Subsidies . 
, , 

. . . , Q Alteration to. regulations 
00 ther (specify) 

i. Are these conditions achievable? 

0 Very likely (go to f ) _ . 
O Possibly : (go to y) . , 
0 Not possible (go to "7:3.3') 
If not possible, why? 

j. Interim Recommendation 

. 0 The project should be redesigned, or 
0 The way the project 1s managed should be. modified ; or ' . 

0 The. proponent and approving authority will proceed to : modify . the project to 
protect the wetland . . . . 

:0 The evaluation should proçeed. (go to "7-3-Y) : 

The evaluator should consider such redesign or manàgement practices in association. : 
w,itb the proponent 'and%r,the approving authority. Once discussiôns have Peen held, ._ 
the evaluator -should proceed to complete 

k. Record' bf Action` 

. L) Project'.satisfact0rily redesigned ; or 
0 Project management practices. satisfactorily modified; or 
0 Proceed to Section 7.3.3 

CONCLUSION OF PROJECT- REDESIGN CONSIDERATIQN 
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1.3 .3 Wetland Viability 
Wetland . viability is the key consideration in the process of wetland and proposed project evaluation . A . 
wetland, which has .been severely kid .detrimentally affected ̀over time and cannot be reasornably.:réhabil-
itated, should be considered for detailed analysis, in Stage TWO,, only if it represents one . of the last such : _ 
wetland types in the region. Otherwise, a wetland that : has been impacted previously beyond critical 
thresholds of viability. should not be, considered further and the project should . be recommended for-
development : . - 

Preliminary Screening." Cumulàtive.Impact. 

, This screening provides an evaluation of the status of the . wetland, in a temporal and : spatial context. It 
indicates the degree to . whicjithe . wetland has .been impacted previously .by direct or indirect human-
induced` activities, and . the degree- to which the wetland will likely continue' to deteriorate with . and: 

` without the cumulative effects of the proposed project . 

°ci. Results of Past .Effects upon the Wetland - . : 

Has the wetland decreased in`size during . the past five years? : 
OYes .` : . . 
O No 
O Don't kinôw` (go to "74 ). . . : 

If yes, by liôw: much: .0 Highly affected 

, . ~ . L) Moderately affected , . . . 
O`.Minimally.affèçteci , 

Is the. wetland known to. be detrimentally affected :by other nearby projects or 
drainage system changes? 

~: . 
0 Yes 

~ . - ONO , 
0'Don't know (go to. ",7.4,) _ 
If yes ; by how much: O Highly affected 

. Q Moderately affected 

0 Minimally affected 

Have animal or plant communities been detrimentally impacted by, past activity? .' ._ 39 . 
O Yes 

,O No 
O Don't know (go :to, 74') . 

' If yes., by how much.-, CI Highly affected 
. D Moderately affected 

. . 0 Minimally affeéted ': . 



Have the wetland hydrological characteristics béen .detrimentally affected by Other , 

nearby activities'? 
0 Yes ~. . 

O No - _ . . . 
, 

0 Don't know (go to "7.4') . . 

If .yes ; by how much: 0 Highly ;affected .. . 
O Moderately affected 

; 0 . Minimally affected 
. . , _ 

b: Potential Rebabilitation/Restoration ` 

' : Can the wedwid. he -rehabilitated/restored? 
O Likely , 

O Unlikely ., 
LIVery unlikely 

At what cost? 
0'Very, costly . 
0 costly : � , . - " 
a Not very costly .' 

c. Wetland Status 

This' item- relates to the degree to_ which the cumulative impacts hâve passed, an acceptable 
threshold level, and the .wetland is beyond, restorative assistance . Wetlands that ' are considered 
"lost" do . not warrant further, Consideration unless they. represent: one of the last wetlands of their . 
type in the: region : " . 

'.Has the .wetland been côrripronüsed up to or beyond ïts viâbility as a functioning wetland? 

D Yes . (if yes, then, complete next question).- .-, 

O No . (if no,;go, to Stage One . (see Section .7.4)) 

Havé most similar .wetland types been lost to cônversiqn .in the region? : 

O Yes- (if yes; . go to . "d. Recommendation" ànd consider (1) and (2)) 

O No (if no; go to "d; Recommendation?and consider (3) and-(4)) 

A . Recommendation 

. O (1) Protect-wetlând,âs a representative or unique example . . 

O (2) Consider restoration/rehabilitation. -of wetland. .' , 

0 (3) Consider proceeding with development if cumulative ̀ impacts; on wetlands . are already high . _ 

- O (4) Proceed to Section 7.4, Stage One. 
"_ 

If rëcomméndatiôn .l, 2' or 3 :accepted, stop evaluation here. . 

Evaluator's Signature Date 

CONCLUSION, OF CUMULATIVE IMPACT ASSESSMENT 



Name of Wetland- 
Name , Area/Town/Province/Territory 

Complete this evaluation . in a sequential manner Potential sources of information are . 
listed. in Appendix C. _ 

7.4 Stage One "General Analysis" 
The "General Analysis" is designed to provide- land use planners, :administrators, developers ; .and the' . 
public with an opportunity to examine the relative. value of wetlands, . and any, proposed :projects . 
which inay:.directly .or indirectly-impact those wetland values (Figure 7.i) . TJiis ."General Analysis" 
sets: out â . process of easily identifying - from readily available public data = biological,, hydrological . . 

' and biôgeochemical, social/cultural; and production wetland fiinctions :and the expected new pro- 
' . : duction functions generated by the proposed project .' All considerations, . are, at an international, . 

national, or provincial level _of significance. . A few are also at a regional scale of consideration . ' 
' Comparing the importance of the wetland and the'projeçt,. :providés;.the evaluator with knowl-

edge âbout .the desirability, of : (1)` protecting*: the wetland becausé it. has outstanding value ; 
-(2) approving the:projeçt beçause .it has outstanding value and the 'wetland has little or, no value; and . 
(3) deferring to Stage Two because no concltision is obvious. The ratings provide guidance only to ' 
the recommendations. :- . . - 

Note: ~ When listüng spur cés, indicüte :reteuant documents, authorities; and agencies., . 

> . Stage One Evaluation -undertaken by :-: 

Name 

Address . 

Stage_ Oné ..values are.baséd upon.: obvious; easily verified findings.. Lcack of sufficient information 
or inconclusive : results will trigger the Stage Two app.lication: Values allocated are: , 

H = High Value. (3); . : M = Moderate Valüe (2); L =.Low Value (1); . , NA Nôt Available (X)' - 

Where information is not availabl+e br unknown, check additional sources. If still un-
available or-unknown, then üutomatically proceed~tô Stage Two (Section" 7.5). : , . 

7:4,1 Biological Component: Importance to-Wildlife/Plant Communities 
" Potential Source of Data : . Territorial/Provincial Wildlife or. Natural Resources.Agency 

' .. University/Cbrnmunity College; Botany and Biology.Departments 
. Canadian Wildlife Service/Wildlifé Habitat Canada office 
. Local. Ducks Unlimited, Canada office 

, . Canada Land Inventory (Agriculture Canada) . . 
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High Wetland Values . High Project. Values 

Wetland 
Protected GENfRAL~= , ALYSIS 

Project 

Stage 
Proceeds 

DETAILED ANALYSIS ' 
Low Project Values Low Wetland Values 

SPEGIALIZED ANALYSIS 

-
Figure' 7.1 Stage One: GenéralAnalysis; : 



i _Significance for WaterfowllWildl fe Species ' 

This relates to . the importance, at a national or~prôvinciàl scale of significance, . of the wetland as' a 
. habitat for thé production, .migration- or other life . history events for waterfowl and ôthér .animal 

species at â national or provincial scale 'of significance . '(Select most current classification;. and circle .~ .` 
numbers in .either . the Canada Land Inventory, box OR the Provincial/Ter.ritôrial .Classificatton 
box Enter circled numbers -on the lines beside each column and their sum on -the subtotal line). , 

. . . , . . . . ' S ' ~ . . .- . : . . , .. . . . 

CANADA LAND INVENTORY ~ ` .~%L~ ~G~y~1 _W ~~ PROVINCIAUTERRITORIAL 

Waterfowl 3 2 ._ .1 x 

Wildlife . , 3 2 ,1 ~ x 

Waterfowl ~ :3 .2 1 x 

Wildlife 3 2' . .1 x 

Subtotal .(maximizm is G) Subtotal (maximum is G) 
(where ̀ x" occurs, go . to 7 5 ) - . ° (iùheré x" occurs, go- to ."7.5') 

. Source 

ii. .Rarity/Sc~trcity . or Uniqueness 

. This relates to the degree :to :which the wildlife and vegetation species and. populatiôns inhabiting . the 
, wetland are rare, endangered or vulnèràblé.withiri the region . ,(circle numbers and total them) . : 

" NATIONAL OR PROVINCIAL/ 
TERRITORIAL CLASSIFICATION . 

Waterfowl/Wildlife 3 2 '1` x 

Vegetation - 3.' ` 2 1 x ~ 
43 '' . 

Subtotal. (maximum is 6) : 
(wbere .`:x" occurs, go to ".7.59 

Source 

Total Biological Component Rating..I (maximum is .12) 

(add + ."H." subtotals, transfer total to. equation in "7.4: G') 

5~ �~~ . 55 ~ . CLASSIFICATION C~ 

0v~ 

PJ~ 11 A . 



7.4 .2 Hydrological Component Water Quality./Groundwater/Erosion Control/Flood Control 

This relates, to the importance of the wetland . fôr valued hydrological furictiOns . 

It may be a general rating based on interviéws with water_ analysts : 

Source of Data: : . Terr.itorial/Provincial%FedèraI .Water Resources Agencies 

(circle 'numbers and total them) : v . 

: 
oQ~.O~ o.~Q,. , 

Significance of Contribution to 'Provincial Regional Water Quality/Groundwater 3 

-' .Significançe .ôf Contribution to Provincial/Regional Erosion Control/Flood Control 3 

Total Hydrological Rating - (mirximum,is G) ; 
(transfer total to "7:4:6'; zùhere ̀ x''ôccürs, gô, to:Stage Two (`75")) ~_ 

Source 

7.4 :3 : SociaIICûÎtural'Component : .Contribution to Quality of Life 

This relates to the existing public commitment to the wetland as exemplified by way of current legiS= 

lated actions :that protect significant wetland resources 

.Sources of Data : . Tërritôrial/Provinc'ial Lands Brainch - 

. Territorial/Provincial Planning Branch - 

. Territorial/ 
, 
Provincial Environment Branch 

(circle numbers. and total them).. 

PP 
. 

-Existing; Proposed .of Potèntial Internationàl/Nat'ional/Provincial/Regional Heritage 

Designation or Protected Status (within or adjacent to the protected area). 

Total Social/Gultural Rating, ;.,(maximum is 3) 

(transfer~totcal .to "7.4:6') ' . 

Source 



7.4 .4 Production Cornponent : Expected New:Project Production Benefits 
. This relates to the potential .new.added value production benefits which may result from implementa-

' tion of the project, _both geographically and within the economic : sectors . 
, . 

proponent , _ . . : . . : . . _ . . Sources .of. Data: , o 'The 
. Térritoriâl/Pro.vincial Economic Dévelo rrieüt Agenc . p y 
. Mnnicjpal/Régional Economic, Develop-me nt Office 

Significance _to the Ecônomic :Séctor (e g agriculture; forestry Or tourism), 3 , 2 1 

Economic. Significance to National, Provincial, Regional Development arid Employment . 3 . 2 1 



7.4 .6 Overall Project Impact Rating 
An overall project rating occurs' when the preceding ̀ Sections (7:4.1 7 .4 .4) âre exâ'mined tô '. 

compare . . thé : overall significance, of the wetland .to that of the' proposed, project . :This . significance is 

identified in the rating calculation which follows . 

a. Rating. Cakulation 
. 

(insert totals from previous Sections (74.1 7:4:4) in . boxes provided, subtract total in.Section 7.4.4 from 

-. . total of 7 4: l .to .7.4.3, and calculate overall rating) 

CURRENT WETLAND STATUS 

7,4. i Biological. Rating, 

.7.4.2. Hydrological Rating ' . 

7.4 .3~ Social/Cultural Rating 

PROJECT STATUS 

7.4.4 Projected Production 
Change Ratirig 

(a) . 

0-

(01 

1 (d) 

OveràU .Rating .= .. (e) . 

a+b+c minus d = e _ 

- , , . ~ . . . . , . . . , . . 
, . b . ' . , . . . 

NOTE: When â value-of "U" (unknovvn) or;"NA" (not available) occurs, then proceed to either gather 

that information,or move directly to Stage Two ".7.5" to.. address that requirement . 

b. OveraU Rating 

The' équatiôn totals the three wetland funetiôri component values (a + b + . 0 and subtracts the new 

:project production benefits value (d) . The,result is an overall rating (e) which represents the . value of . : 

the wetland in relation to the' benefits. of the proposed project.. . . ~ : - 
, : . . _ . 

. Maximum possible value: 19 

. Minimum possible value: .1 . 

. Where ôve'rall rating'is .équal to or greater than . 13', project rejection (or.relôeatiôü).:should ., 

be réçomxnended: 
. , . : . . . 

. Where overall rating is equal to or less, than'3, . project approval should be recommended. . , 

. . Where overall rating is between 4 and 12 inclusive, project-should ,be referred to. Section 7.5 ; 

Stage Two. 
_ . '. . . : . ,, . , 



Instructions to Evaluators 
This overall rating provides guidance only to the recommendation, but other factors such as criti-
cal thresholds on particular wetland functions or the role of a single wetland within a bioader 
wetland complex (e.g . prairie potholes) should, be considered and noted in the recommendatiôn : 
.Despite the overall rating, the evaluator would-also have the option of concluding that the sigrlifi- . 
cance of one wetland or project component is so overwhelming, e.g. habitat to endangered' 
species, key source of groundwater, Canada Land Inventory or provincial class I rating,,design atiori 
as a national or provincial park, ete.) that the recommendation of rejecting the projeet ig .warrant-
ed on this basis alone. A strong justification is required . . , 

1.4 .7- Recommendation 
0 (a), rejéct .project , , . . . 

- -
~ . : 0 .(b) refer to :Stâge Two "7:5" . 

. . 
O (ç) approve without conditions . 
O (d) approve with conditions ' . 

(list:nécessiary nütigative measures and-measures to retain/enhance wetland functions of 
, . . value, to society in . (e)) 

(e) mitigative measures . . - 

(f) 'reasoüs fôr:recommendation[ . (note:'outline -by project benefits and important wetland 
functions/values lost or reduced do not simply report the 

. 
number calculated) 

7 

Evaluator's. . Signature Date 

If _referred to "7.5", outline particulâr proje.ct.. impacts or.wetlànd funçtiôns/vàlues . that may be worthy . 
ôf special:attentiori. 

. _ 

CONCI.USION; OF . STAGE ONE , "GENERAL ANALYSIS'' 



SPECIAL-j : ~ j.AALYSI5 



7.5 Stage Two "Detailed Analysis" 
This involves the àpplication of â. multiple value evaluation matrix: . 

7.5 .1 Purpose of Stage Two, 
` To:, identify. : all functions of the. particular wetland that are .of value to, society, to determine which, of 
these values would' be significântly .disrupted ôr;impair ed by the proposed :dévélô ment; and-to allow p 

: decision makers to examine 'the wetland and project. values` and make explicit trade-offs. . 
Research has-shown : that multiple objectives can . be reasonably. :established and evaluated .to pro- 

- 
. 

: vide â detàiled piçture about ..rèsôurce values and thVir importance and susceptibility to impact : `Stage 
Two, Detailed Anïalysas, utilizes a mnltiple valué evâltiatièn. by listing. thé ~ biological, hydrological and . 

- . :biogèôchemical,: .so cial%cultiiraj and market : and` n®n-markét. èèononiic production Values .of wetlands ; 
. hence the term . "multiple .value matrix" : It also iists project prodüction valùes 

At this stage, existing known (primary and secondary), sôûrces of data will form, the basis for mü1= . . 
, . tiple value .evaluation . Detailed production assessmènts will be 'left for, Stage Three, ; Specialized. 
Analysis: Therefore-, -new primary data will not be generated. except . in uniqiiè .:situâtions where such . 

. data can be .réadily .developed and is essential to this stage ; for'instancè where initial required.informa=' . 
tion is unknown but 'easily ôbtainèd . Site- visits rnay bé,üsefül to record .phot.ographs of thé sitë, nofè 

' . site features and possibly address additional information requirements ; While the . Stage Two . process is 
- somewhat subjective and .open to .interpretation ; in terrris ~.of its reliance, upon secondary sources . it . . , , 
`.-`should nevërthelèss be- â rigorôus process. based upon-substantiated findings . It will ̀  generate .an ôrder, 
of magnitude of significance of both .wetland and project values And~ level of impact upon we tlând 
functions. ,` 

~ Sfagé Two is divided into -six steps: Steps one to five complete the . multiple. value wetland evalua- . . 
tiori_matrix -arid summary of wetland and project status ; and Step six recommends a course of action : ., 
project approval, rejection, . approvâf with conditions or referral to Stage Three, Specialized Analysis 
(Section 7.6)~ 

Stage Two Evaluation Undertaken By : : 
. 

Name 

Pôsition/Titlè 

Organization - . 

Address _ 
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. . . , , .. � . 
Instru:ctiôns to Evaluators . . 

Stage Two_ can lie ooinpleted' bynon-professfonals -if the evaluator is prepared to take time to ,ask 

questions of professionals, record answers, -and be systematic ., . 

This stage has been developed to assist, decision ̀ makers to better *understand the rationale: 

behind recommendations to approve projects or protect wetlands . 

. . -Evaluators . should not be -discouraged by -the length of Stage Two: Evaluators need . to remem-

, bét that wetlands frequently have sübtle;; but dramatic influences, upon a variety of sôciétal values 

and needs.:Only'recently has such recognition been âcknowledgéd in the decisioii-making process . : . . . . . 
Stage Two "De tailed . Analysis" has been organized; into a matrix using 'a numerical and- simple , 

. answex format . While such a process, permits, evaluation of multiple values,~,it does not provide for . , . : . : . 
_substantive analysis :- So . . . be thorough, : .* .You vvll be côntributing tô be diligent,and be systematic ,, 

better decisions! : ' . . ° 

°. Evaluators should ensure, that 'decision makers understand the rationale for recommendations., 

There are . six steps to the :Stage,Twô Multiple Value Wetland Evaluation Process . These are : : 

1) Wetland Values Analysis . . . 
2) Summary, of Wetland Values, Significance and Expected Impact . 

, .3) Project: Benefits Analysis _ . 

4) Summary ,of Project Benefits; Significance and Expected Impact 

5) .Overall Summary 'of Wetland arid. Project : Key Benefits and Disberièfits . . 

6) Recommendations . . 

Sources, of Information , _ 

if proceeding to Stage Two,, .pléase refer to Appendix . C, ."General Sources of Information",, to help.' 

_ ; with your evaluation . 
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7.5 .2 . . .Multiple Value Wetland EValuation Matrix 

The next few séctions .describe the action to be taken in Step 1 : 

Wetland Values - Column 2.1.Â . . . , . 

r represent the key function types that may occur in the wetland, under review. 
. these values follow the discussion in SectiOiI 4 . 

Evaluation Criteria.- Column: 2.1:B . 

..individual values that, are worthy of evaluation for all wetlands : 

, . , 
Are .Criteria Present? - Column 2.1.C . 

.: identifies the- level of knowledge .concerning criteria occurrence . Note : if occurrence is 
unknown, seek other information sources until, occurrence can . be substantiated . 

Level of Criterion Significance - Column 2:1.D , . 

` : . measures the relative . significance of, each criterion in terms of value As a biological, 
hydrolg'ical ; biogeochemical,, and social/cultural : wetland benefit . 

Expected Impact of Project Upon=Wetlarid Values -Column 2.1.E ' . . ' " 
. measures the expected effect .of the project upon actual and potential wetland valnes . ~ 

Critiçal Values : These are identified with an asterisk (*j and are noted for some of the. wetland cr'ite-
ria .under the -"present" column .: Critical value notation indicates 'a wetland value:whôse product, :. 
service. or function is very important to society or where .àn-irimpôrtant threshold or function may 
be exceeded, resulting in the loss of the,furiction and value. These values should not be detrimen- ~ . 
tally Impacted* by a projeçt: Such :detrimental i,mpact could lead:.to .irreparable or significant 
effect(s) upon society's well-being :. ' 

The: evaluator- is . strongly urged to perform, the investigation and research necessary to fill in the 
answers and.ratiiigs. to the .maximum extent possible for all of the critical values . .- 
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7.5.2 (cont.) Step 1 of Stage Two "Detailed Analysis" :. Wetland .Values. Analysis 

; In . each -of the. charts that follow over the remaining pages of' Section 7, the_ columns will be headed 
"Yes"_ . "hikel ." "and "PossiblY" ; étc . ~Tô: et isure' consistent un .derstanding,arid us.e ôf these terms, by all , . -Y, . . . . 

. -:evaluators you are-reqûested to apply the following defirutions to these terms.-, 

."Yes" means.aconfirmed.presence; Prôceed to.2.1.D; 

"Likely" means . that data suggests .the presence but that the presence is unconfirmed . 

52 

"Possibly" . means that lôçation_ and circumstance suggests . presence but. toat no data are 
. 

available . Proceed to 2.1 .D: ' 

Proceed to 2.1 .D . 

. ,, _ . . . - , 
The following wetland values are selected for application_ in a11 wetland evaluation: sitüations . The : 
evaluator is . asked to. check . off (J ) : the i ndividual findings and to provide â numerical total of âll 
oçctirieticés under each he ading . Where a criteriqri . is .not preset it, the "évaluator should check off ; . 
"no," or ."unknown" in column 2.1 .C and write ; "not present" .under côlumn 2.1 .F -and the obvious re â- . 
son for :absence . Note: To . determine critical values total, only add : values for questions marked with an -
asteri'sk* ; 

2 .1 .A . . 
WETLAND VALUES TYPE 

l . Life-support Values ; 

- " Relatë tô thë capaçity of the 
wetland :to regulate-and main- : 
tain essential ecological process- 
es and life-support,systems that 
,have value 4o society.; 

'Zegénd . 
2.1 .4 WETLAND VALUES TYPE shows key. 

-we tlaind function, types - 

. 2.1 .B 'EVALUATION CRITERIA -- an iindica_tion-
` of çritical values : 

2.1 .C ARE'CRITERIA PRESENT? colutnn to 
be checked where appropriate 

2.1 .D LEVEL OF CRITERION SIGNIFICANCE - 
' , in the estirimator's opinion : 

2.1 .E EXPECTED IMPACT OF PROJECT 
UPON WETLAND VALUES-the 
estimator's judgement of both actuall; 

.-and potential values , , . 

2 .1 .B 
EVALUATION CRITERIA ' 

1.1 Hydrologiçal Values - 

" -Value of the. wetland in con= 
tributing. to surface and ground-
water-stocks. . : - . 

~` 1 :1 .1 Does the.wetland co n-
tributé to recharge of regional 
water supply aquifers? 

~ 1 .1 .2 Does the wetland provide 
flood protection. benefits? - 

~1 .1 .3~ Does the wetland con- _ . 
tibute to usable surface water? 

-1 .1 .4 : .Does thé wetlànd provide. 
erosion control? 

1 :1 .5 Does the wetlarid.provide,. 
flow augmentation to users 

` throngh,â .headwâter:position in 
the catchment "basin? 

~ 1.1 :6 Does .the wetland' reduce 
tidal impacts? 

Hydrological Value's Total . 
(add cbeck marks and enter the numerical total) 

* Critical Values Total : 
(add check marks and enter the numerical total) 

2 :1 .C . . 
ARE CRITERIA PRESENT? 

l . 
. °fi~ 

" 
~es °o . . , ~~ ,~l 4 ti. o~` Q,SO °~ ~G . a oSti 

1~l ~ ~ +~°' - re~ +"` ,~` Ae` ~+"$ 
. 0 ti. ~e o<,w 
~,°p . e . d ~G_`ô ; ' .l4 \,e {e~ t° . 

-\ 

Sburc ~~~~1 e 



. : . . ` 2 .1 .E . 
2.1 .D ` EXPECTED IMPACT OF-PROJECT 2.1 .F 
LEVELOF CRITERION SIGNIFICANCE : UPON WETLAND VALUES : DESCRIBE FU NCTÎON: 

/ Q,~:` .GQ,~. ~~~,~t., : 

~P Q~ O~
. ~~I . . . Why? ~~~~~`Ov~.O~ . , ~rhy? ., Provide highlights only, 

i'IIII 

..` O 
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2.1 .A . .` 

WETLAND -VALUES TYPE 

1. Life-support Values 

. ' Légen& 
' 2.1 .A WETLAND VALUÉS;TYPE shows key. 

wetland function types', 

-2 .1 .B EVALUATION CRITERIA - ari indicatioti 
' of critical values 

: 2.1 .C ARE CRITERIA PRESENT? column to 
bé checked where appropriate , 

2.1 .D, LEVEL OF CRITERION SIGNIFICANCE -
in the estimator's opinion . " , 

2.1_E EXPECTED IMPACT OF PROJECT 
- -UPON WETLAND VALUES,-the 

. estimator's judgement of both.aétual 
and potential values 

2 .1 .8 _ 2 .1 :C . ., . 
EVALUATION CRITERIA ARE CRITERIA PRESENT? ; 

1.2:Biogeochemical Values : 

" iTàlue. of the wetland in con- . 
tri.buting to surface water and 
groundwater quality. . . 

~ 1 .2:1 Does the wetland receive 

significant pollution of a type : . 
amenable to amelioration by.' ~ 

wetlands? . 

1 .2 .2 Does the wetland provide 

storrage. for agricultural run-oft? 

k 1 .2 .3 Does the wetland provide 
for containment of toxics : 
contâined in surfâce run-off 
or thrôûgh dischargé flow? 

1 :2.4 .Does the wetland provide , . 
for sediment flow stabilization? 

1 .2 .5 Does the wetland have 
high nutrient levels ;which 
support significant wildlife 
`populâtiôns? 

Biogeochemical Values Total, 
(add _check marks and enter the numerical total) 

~` Crttical Values Total 
(add check marks and enter the;nûmertcal total), " 

0~ . . °+~~ t¢°'S 0~~0 ~ . 
0~ - ti~ ~~ 5°~ oqt~`.,CG -

%° 

~ ti~,~,~¢~o
.ofi~ti,~Jg,Oh e¢^~�~~`oc5,~é¢a+s 

t o Q . 

Source 
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2 .1 .A, . . .: 2 .1 :B _ , 2 1 :C ; 

WETLAND VALUES TYPE EVALUATION CRITERIA ARE CRITERIA PRESENT? 

5 

1. Zife4upport TYalues'- . , : 1-.3 Habitat Values :- 

f the wetland in con- : R -ole 6 
tributing.to the z,uell-being of . 
important pl.a.nt and animal 
values. . 

~ ~ 1.3.1 :Are théré any rare, threat-
ened or endanizered animal or 

; ~ plant species present? 

* 1..3 .2,~. Does the wetland contain 
, high quaiity significant habitats -
for migratory. birds?, . . , 

.3 . Does the wetland provide : , 
habitat for, sport and/or 
commercial fish?- 

1::3.4 Does the . wetland provide 
significarit habitat for: reptiles. and 
amphibians? 

1 .3.5 Does the wetland provide . ' 

significant habitat for crustaceans? 

1 .3.6 Does the wétland. provide 
significant habitat for mammals? 

* 1.3:7 Does the` wetland 'support a. . 
, significant anitnal or plant species 
iri ùnustial âbündancè? ' 

-Legend 
2.1 .A, WÉTLANp VALUES TYRE shows key 

'wétland function -types 

2.1 .13 EVALUATION CRITERIA -
of Critical values 

2.1 .C ARE CRITERIA PRESENT? Col. to .' 
be Checked where, appropriate 

. . , . , 
2:1 .D LEVEL.OF CRITERION SIGNIFICANCE _ 

; imthe éstimàtor's,ôpinion, ; 

21 .E EXPECTED IMPACT OFPROJECT ' -_ 
U.PON W,ETLAND~VALUES - the 
estimatdi's judgenment of both 

, 
actual 

and potential values ' 

1 .3 .8 Does . the, wetland and .its; 
associated vegetation protect . . 
natural shorelines? 

~x 1 .3 .9 is the wetland ranked 
. as a Class. 1 ; :1i or I1_I wetland by ,: 
Canada Land Inventory or,othér, 

accepted evaluation .systems? : 

Habitat Yalués TotaZ 
(add check marks and enter the numerical total) . , 

* Critical Values Total 
(add check marks and entér the numerical total) 

0~ °fil ;ces 
0~- ti~ ~~~ s°~ 

~ L . 
Ol ~~. . Q~° ~~ sfie o 

c~<cc°~°ce¢ 

~y ~ ~QC~~C J~~Source 
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` 2 :1,A . , . 
WETLAND VALUES TYPE ' 

1 . Life-jupport: Values . 

° ., 'Legend, 
- 2.1 .A WETLAND VALUES TYPE shows key 

wetlatid function types 

. 2:1 .B EVALUATION CRITERIA - an indication 
of critical values'" 

2.1 .C ARE CRITERIA PRESENT? column to -
be checked where appropriate . . , 

2.1 .1) LEVEL OF CRITERION SIGNIFICANCE - ' 
~ in,tbe opinion 

2.1 .E EXPECTED IMPACT OF PROJECT 
. . UPON~WETLAND VALUES - the ° . 

estimator's judgement of both'actual. ' 
and potential values 

2 :1 :B 
EVALUATION CRITERIA 

1.4 ~Eco1ogica1:Va1ues 

" Role of the wetland in . 
stimulating rélations of plant . 

" and animal -communities., . 

1 .4:1 Does . the wetland support . 
an ,extensive ecosystem complex . -

" including uplands? . 

:~ 1 .4:2 . Hasa. regional threshold 
beep ,reached where the signifi- ~ 
cance of wetland ecosystems for 

` the entire region will be- compro- 
mised by, further degradation? 

~` 1 .4.3 Is the wetlând çonsideired a 
classic example of *its type? 

-1 .4.4 Are there few remaining 
natural, uninipacted wetlands of 
this type in the region?, 

1:4.5 Does'thé-wetlând contaiü,. . . 
owe its existence to, : or is it a part ; 
of Or ecologically associated, with, : 
a geological feature which is an 
excellent representation of its type? ' 

~ 1 .4.6 .Doés.the wetland form . . 
-an integral part of an important 
water, drainage system? . 

'* 1 .4 .7 Does the .wetland~displây 
biological diversity that is 
.of interest? 

`Ecôlogical Yalues Total . . 
(ad d.check marks and enter the numerlcal totcil) 

* Critical Values Tôtal 
(add çbeck nfarks and enter the nuniérlcal total) ..' 

2.1 :C 
ARE CRITERIA PRESENT? 

`es . .~~°p . °i 
ti9 ~~ °~,< p ~ 

°,~ ~~ . e s 000 
~ ~; . fipe , 

°p~~ ,~ ¢e~o ~ °+`~`~e~, .. -

4~Op¢ ~°~`tti 
J~~ ° ~~l~c~~e'Atec¢ t , 

G°,~ ~ : . , . 

Source . 
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. 2 .1 .A 
WETLAND VALUESTYPE 

' 2:, Social/Cultural Values 

Legend . 
2.1 .A WETLAND VALUES TYPE shows key 

, wetland function- types*, :. 

2.1 .B EVALUATION CRITERIA - an indication 
of critical values . 

2.1 .C ARE CRITERIA PRESENT? column to, ' 
be checked where appropriate 

. 2.1.13 _ LEVEL OF CRITERION SIGNIFICANCE -
in 'the estimator's opinion. . 

2.1 .E EXPECTED IMPACT OF PRO,IECT. - . . ' 
UPON WETLAND VALUES -the 
estimatôi's judgement of both actuàl ,' 
and potential v'alues 

z.i :e : . 2 :1 .c 
EVALUATION CRITERIA . . . . ARE CRITERIA. PRESENT? 

. . . ,ol. ` 
I~ 

. 
d, 
4 

~es°;aS°~ ~ ~ . a~ 'Y e . ~ 
2:1 Aesthetic Values : ,y~ . e`° ~;o~ t+$ 

. 
¢,~a~:,.e - ~Y 

" Role ôf thé-wetland ' in c°° , ~. `° ~a .('°`~ a` e~ 
the d, uülitJ' . .of the scenic 

environment Sôurcé 

2 .1 :1 Is the wetland visible from 
~â provinèial%territorial highway, .a 
designated. scenic highway/road 
or.passernger râiIroad? . 

2:1.2 Does . the wetland provide. a 
valuable aesthetic or open spâçé, 

function? : . . . 

2:1 .3 Does the wetland add:,. -, 
substantially to the visual 
diversity of the landscape ? 

*: 2 .1 :4 , is the wetland ,an 
,I important, sightséeing locale? 

Aesthetic Values r9tat 
(add check marks and enter the numerical. total), . 

* Critical T)alues Tot at 
(add éhéck marks and enter the numerical total) 

illl - 

°~l, `eS. r,°NO, 
~,< a 
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2.1 .A . . ' . . 
WETLAND VALUES TYPE. 

2. SociallCultural Values 

62 . Legend. 

, 2.1 .A. WETLAND VALUES TYPE shows key 
wetland function types . 

2,d .8 EVALUATION CRITERIA - an indication ° 

of critical values' 

2.1 .C ARE CRITERIA PRESENT? column to 
be checked where appropriate 

2.1 .1) LEVEL OF CRITERION SIGNIFICANCE - 

in the estimator's opinion 

.2,i .E EXPECTED IMPACT OF PROJECT 
. UPON WETLAND VALUES- the - 

, estimator's judgement of both actual 
' and potential values . , 

2 :1 :B .'
. 2 .1 .C 

EVALUATION CRITERIA . . ' ARE.ÇRITERIA PRESENT? 

2.2 Recréational Valués 

. Role of the~wetland'in stimulat-
ing recreation activities. 

2 :2 .1 . Does the wetlând provide a : . 
base for viewing or photograph- 

` ing large .numliérs of wildlife?, .' 

2.2,2 Does the wetland provide 
opportunities for boating? : 

2.2 .3, Dôés:tHe wetland prôvide 

winter recreation opportunities? ` 

2:2 .4 Does the- wetland provide 
high quality :sport hunting or . ` 
fishing? _ 

Recreational Values . Total 
(add check. marks and enter the nurreerical total) 

,Ol ~ 
°<1 

{ces a1W ~ 
1 . ~~ s°¢ ~` . ~ . o 

~~mi ~î ~G°~e°ti~~'~4.`e~yc~ { co~ °ce¢ . 
° 

Sôurce . . 

IIIII 

11llL1 
i~l 
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2 .1 :A 
WETLAND VALUES TYPE- 

2: Social/Culticral Values.. 

Legend- 
°2.1 .A WETLAND VALUES TYPE Shows key , 

wetiand;functi0n types . 

2.1 .B EVALUATION CRITERIA - an indication, 
ofcribcal, values 

2.1 .C ARE ÇRIiERIA PRESENT?, column . to 
"be checked where appropriate 

'2.1 .D LEVEL.OF CRITERION SIGNIFICANCE _ 
in the 'estimator's opinion . 

2.1 .E EXPECTED IMPACT-OF PROJECT ' 
UPON WETLAND VALUES - the . 
estimator's,judgment of both actual . 

" and, potential values- 

11 .13 2.1 .C : 
EVALUATION CRITERIA ARE CRITERIA PRESENT? ' 

2:3 Education and. Public 
Awareness: Values . 

" Role ôf the. wetland in~stimülat- . 
. . ing public values and . under-

standing. . , 

2:3 .1 Is the wetland .used for 

scientific research? . 

*2 :3,2 .Is. the wetland used fôr edu-
cational and interpretation pur-- . . 
poses? . 

2.3.3 Does the wetlând exist. 

close tô .a large urban pôptilat'ion? 

2.3 .4. Dqés the wetland receive 

large numbers of visitors? 

Education and Public. . 
Awareness Values Total -
(actâ .chéck marks dnd enter the numerical total) 

* Critical Yalues Total: 
(add cbeck marks, and enter the numerical total) . 

. . l °~~ `¢S, ~~°fi- : . 

0 
fi°'Sl~S°e~ti~ $1 ,' ,0~, r ~~~~ei° ~efx 
e^p. ,~, 

ti~ e ~ 0 ?"°0'o yeA , 

..1111 o .`~1. 4~~e Loo~ , l~ ~q ̀ ..~ ~ c o\ ~ ~te{eI . 

Source 

I 
111~' 
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2;1.A 
WETLAND VALUES TYPE 

2. Social/Cultural Values. 

66 . Legend . . , . , ' 

2 .1 .A WETLAND VALUES TYPE shows key . 
w6tiand function types, 

2.1 .8, EVALUATION CRITERIA - an indication 
' , of critical values 

2.1 .C ARE CRITERIA PRESENT? column to 
be checked where appropriate 

2:1 .D LEVEL OF CRITERION SIGNIFICANCE -
. in the estimators opinion . 

' 2.1 .E EXPECTED IMPACT OF PROJECT . 
, UPON WETLAND VALUES -,the 
estimator's judgetrient of both actual 
and potential values 

2.13 : 2 .1 :C 
EVALUATION CRITERIA ARE CRITERIA PRESENT? 

2.4 Public Status Values. ' 

m Role of. the wetland in creating 
a sense ofpublic ownership . 

., 0~ ~~`l {ees, 
04 

o ~c ~fie 0Z,% Sti' ~ . . 
;~ ~e o ,~ 

lLoe 

~~0 ,~ 'é. . ~°`ee ' . . 

Lo ~~, 5~`0 ~~er ~~O 
Source 

2 :4:1 Is thè : wétland part ôf 
the pattern of settlement and 
rural/urban lifestyle? 

2.4.2 Is the wetland : a designated'-site 
of special,.public interest? . . 

* 2.4 .3 Is the. wetland a unique 
national, provincial or regional 
resource? . 

2.4,4 Are there policies/pro- . 
grams to support conserva-
tion/restoration of, the: wetland?' 

2 .4.5 Does the wetland provide 
for easy publicaccess? 

-2.4 .6 Is the wetland public land? 

Public Status Values Total . 
(add check marks and enter the numerical total) 

* Critical Values Total 
(add check marks and enter the numerical total) _L 
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2 :1 .a 
WETLAND VALUES, TYPE 

'2: .Sociitl/Culturcal Values 

. . .. : 

~end 68 
2.1 .A WETLAND'VALUES TYPE shows key 

, . wetland function types . 

2.1 .8 EVALUAt10N CRITERIA,- aft indication 
,of critical values 

2.1 :C ARE CRITERIA PRESENT? column to 
be checked where appropriate 

2.1 .1) LEVEL OF CRITERION SIGNIFICANCE -
in the estimator'.S opünidn 

2.1 .E, EXPECTED IMPACT OF PROJECT . ' 
' UPON WEtLANb VALUES -- the 

esiimator's judgèment,of both actual 
~ and potential values 

2 .1 1.13 1 
CRITERIA : 

2:5 Cultural Attribute Values, 
m .Role ôf.the wetland in the iden-. - 
tity of the people ,in the- area; 

2 ..5 .1 Does the wetland form part 
of the historical/cultural heritage 

. of 'a regional population? 

* 2.5.2 Does the wetland,Çontairi. 
archaeological or paleôntological . 
resources? . . 

2 :5 .3- .Is the wetland utilised for 
cultural events or cultural . -
renewal? 

* _2 .5 .4' Does the wetlaind form part 
of.a native traditional use arei? 

Cultural Attribute Values : Total 
(add check mark's and enter the numerical total). 

*Critical Values.Total. 
-(add check : mark's and enter the numerlcal total) 

2.a :C ., . . 
- ARE-CRITERIA PRESENT?, 

. . pl '?, S, ~ot~ . . ,Ql. . ~~° o~ac~ 
G ,p 

%0 
. 

~¢%0 
~o . ,~ ~ ~s c° J Q . 

de Go~` .1 G 0v e~``~ p`~ o-~eS 

. 
J~~Source , 
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7p ~, Zegend . . . 
2.1 .A WETIAND VALUES TYPE shows key, 

wetland function typès ' 

2.1 .B ÈVALUATION:CRITERIA - an . indication 
' of critical values ` 

2.1 .C ARE CRITERIA PRESENT9column :to 
be checked where, appropriate 

2.1 .6 LEVEL OF CRITERION SIGNÎFICÂNCE - 
in the~estimator's opinion ' 

2.1 :E EXPECTED IM'PACT OF'PROJECT . 
UPON WETLAND VALUES - the . 
estimator's judgemeint of both actual , 
and potential values ' . 

2.1 .A 
WETLAND VALUES TYPE' 

2.1 .121 ' 2 .1 .C 
EVALUATION CRITERIA ARE CRITERIA PRESENT? : 

3 Wetland Production Values :: 3.1 Agricultural Values , . . . : 

_ " Role ôf the wetland in contribut 
ing, to agricultural production. 

3 .1 .1 Does the . wetland-provide 
water for livestock? 

3.1 .2 Does the wetland provide 

â source . of forage? , 

* 3.1.3 ~ Does the wetland provide, 
a source_o.f water for crop ' 
irrigation? . 

3 .1 .4 Does the wetland serve 
lo reduce.topsoil erosion? 

3.1 :5 Does the wetland, serve 
to increase soil moisture and 
enhance agricultural crop 
production? , 

Agricultural Values Total, 
(add check marks and éntér the numerical total) : 

* Critical Values Total 
(add chëck marks and enter thé riunzérical total) - 

,~y v~~ Q~y?~ J~~ 8a 

' D~ o 
ti? ~i~ 

,F, e 
° 

So ~ ~fi 1G 
O~ ` 

ti. ~,~ %0~~ . e,~ . T°' ,~~ ee~ 

~4e °r4 ~° ~ ~6~~ bt°' Q{ 
G°~titi, ~(, 0~.~ 0~~.. . . a ~¢~°~e . 

ti4ee~ ~o 
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2.1 .A 
WETLAND VALUES-TYPE 

.3. Wetland. Production Values 

.Legend ; 
2.1 .A WETLAND VALUES'TYPE shows key 

wetland fiuiction types, . ` . 

2.1 .B, EVALUATION CRITERIA - an indication . 
of critical.valués, - 

2.1 .C ARE CRITERIA PRESENT? Coluiruï tô 
be,checkéd where appropriate 

2.1 .1) LEVEL OF CRITERION SIGNIFICANCt = 
. in the estimator's opinion 

2:1 .E,EXPECTED IMPACT'OF PROJECT 
;UPON WETLAND VALUES - the 
estimator's judgement of both-actual' 
and potential values . . . 

2.1 :B 
. 2 :1 :C 

EVALUATION CRITERIA ARE CRITERIA PRESENT? : 

3.2 Renewable Resource Values 

. " Rôlé of,the wetland in con-
tributing to the viability of .' 
renewable. resource harvest. 

* 3.2 .1 Is the wètlalid used for 
commercial or subsistence . 

' :. hunting, trapping and. fishing? 

3:2 .2 Does the wetland provide 
opportunities for non-comnlercial 
uses of fish, wildlife, crustaceans, 

, and/or water . resources? . 

3:2.3 .' Canforest resources of the 
wetland be harvésted? 

~ 3 .2.4 . Are there other commercial 
uses of;the wetland, sucli as har= 
vestirig opportunities for wild -
rice ; cranberries ;, or gathering, 
'crabs and oysters? . , . 

Renewable Resource Values : 
Total 
(add cbeck marks and enter the, numerical total) 

*Critical Values Total _ 
(add chéck'.marks and enter the numértcal total) - 

. e 
o~`~ ~oes~ati>°fi. 

, pl . ~~` ~~~., so~, ~ L 

ti,~5°~`1~,g1 ~~`°' pl 10 ti~ e~° 
~e 

^f~ 
e ~tr r \p ~4s ~ ̀°êy o`ee 

L o + o\N îe - t .. . 

G° i 0 e~~ O~ ~; g~ ~4 ~a 

~~~~~Source 
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2 :1 :A 
. 

2.1 .13. .2 .1 .C 
WETLAND VALUES TYPE' - . EVAUATION CRITERIA . . ARE. CRITERIA PRESENT? 

3. Wetland Production Values 

Legend 

2.1 .A WETLAND VALUES TYPE shows key 
wetland function types. 

2.1 .8 ÈVALUATION CRITERIA - an indication 
of critical values 

2.1 .C ARE CRITERIA PRESENT? côlutnn to 
be checked where 

, 
appropriate 

2.1 .D LEVEL OF CRITERION SIGNIFICANCE - 
in the estimator's opinion. 

2.1 .E. EXPECTED IMPACT OF PROJECT 
UPON WETLAND VALUES - the 
estimator's judgement of both actiial 

: and potential values 

3.3 Non-renewable Resource 
Values 

" Role of ~the wetland in con-
tributing non-renewable . 
-resôùrces for consumption: 

* 3 .3.1 Is the wetland used as a 
commercial source of "peat for 
horticulture, or energy? 

3 :3.2 Does the wetlarid occur . 
over ,known mineral or gàs ând . 
oil deposits? 

Non-renewable Resource 
Values Total 
(add check marks and enter the numerical total) 

* Critical Values :Total 
(add cheek marks arrid enter the numerical total) 

3.4 Tourism and Recreational 
Values : : . 

" Role of the wetland in stimislat-ing 
tourism and recreation eco-

nomic benefits. . 

*3:4.1'.-Dôes the wetland represent 
an important local, regional, or 
provincial tourism or recreation > 

attraction? 

3 .4.2 : Does the ;wetland con-
tribute 

. 
-to the local, regional, or : 

provincial t ûrism and'recre.atiori 
economy? _ 

3..4 .3 Does the wetland con- . 
tribute to national and interna-

tional; tourism development? - 

Tourism and Recreational 
Values. Total' 
(add' check marks and enter the numerical total) 

Critical Values . Total 
(add check marks and enter the numerical total) 

. . ,0 

,~l , 

0~ ° 
ti~~`~ S°~ ~` c, ' . . ~ ° ~ ,a ~°ti!-~e~° ~e~ . ~~~rS ~ti, 

, 0 
,f0~ 4,o-¢ 

. 
K~i4 ,~ ¢¢ ~~ ee~ . 

c 
~°c . 

~~ ;eE ~ ~4 : 

O~ ee5- 
~!- J Source 

l 

l .V1Q e~ ti f~ 'lfies°~OS°{I ~ i . 
4 ~ ~e4° °~~y~a Q~~r$ 

c° ' ae fi~ti l~ 
~r`ô 

46~ 
~e° -~ ? C ° 

'a 
,~~' ,eQ 

G°~ -1 ~~ e~~ O~ ee5° 
/ 

Source . 
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2 .1 .A 
WETLAND VALUES TYPE- : 

3. Wetland Production Values 

2.1 :B : 2 .1 .C ~ 
EVALUATION CRITERIA . . ARE CRITERIA PRESENT? ̀- 

_ 
..~e tti l N 

3.5 Urban. Values. o ~O~e~o .~~t0~ ,~~`e ee,~P~~e o~sL~` ¢~~'~~ 

. Role of tbé wetland in côntribut- . :~ 1- . , ~``,,~G° ~~~~~`ec~,tece~j° . 

ing to urban ~éçonômic valites. 
' ' co 

"ee~° 

-~~y~?~~Q~~~~ J~l Source . . . 

?r 3.5.1 Is the wetland used. to 
provide water for industry?. 

* 3-5 :2 Is the wetland used as a . 
means of sewâge treatment? ., 

3' .5 .3 Js -the wetland a direct 
source of:dOrnèstiç wâter supply? - 

~ 3.5:4 Does the wetlAnd enhance 
residential, commercial or indus-
trial development values.? ' 

3 .5 .5 Does the wetland con-
tribute to urban flôod protection 
and associated land values? . : 

Urban . Values Total , _ . . . . . 
(add check marks and en ter'the name rtckl total) 

* Critical:-Values Total . 
(add check marks and enter the numerical total) - 

76 ,Legend 
, 2.1 .A WETLAND VALUES-TYPE slioWs key 

wetland furicti0n,"types; 

2.1,.13 EVALUATION CRITERIA - an indication 
~ of critical values ; _ 

2.1 .C ARE CRITERIA PRESENT? column to ~ ' 
be checke7d,vvherc appropriate 

2.1 .D LEVEL OF CRITERION SIGNIFICANdE~ -

in the estimator's opinion., 

2.1_E EXPECTED IMPACT OF PROJECT:, 
UPON WETLAND VALUES - the 

- estimator's judgement of both actual, -
, and potential values . 

II'~I~I 

I! 1~1 

. . . ,r) . . 5, °iu 
, 

0~ . e~o. .~tce p~~ . 
ot~+`,G, 
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7.5.2. (cont .) Step~2 of.Sta9e Two- "DetailedAnalYsis" : Sùmmary of Wetland Values, Significance and Expected Impact . . 
_ . `provides. a relative rating of.tliè level of occurrence of wetlànd/projéct values, . .their significance and 

the degree to which they are exPected, to be impacted by proposed project. 

. Step 2 is a sum mary of Step l . While numerical summaries are : provided, the . evaluator should, also 

not ë in writing the implications of 'the summary, . important wétlând values, thàt,may bé affected by 

the project, or migrative measures that :maybe appropriate . . 

" provides a surimmary for 411 wetland values. 

(Fill in _number of occurrences in each space provided), 

2.2.C .. 

ARE CRIT.ERIA,PRÉSENT4 

78 

Summary of Wetland Values 
Significance and,Expected 
impact 

1. Life-.-support Values . . 

~. :1 ~ Hydrological Values . 

L2 Biogeochemical Values 

1 .3 Habitat Values 

1 .4 Ecological Values 

~ 2., Social/Cultural Values, 

2:1 Aesthetic Values 

2 .2 . Recreational 'Values' 

2 .3 Education and Pubiic 
Awaréness Values . 

2.4 Public Status Values . ' 

2.5 'Cultural Attribùte Valizes 

3.' Production Values -

3 .1 Agricultural Values 

3.2 Renewable Resource Values 

3.3 Non-renewable Resource 
; ~ Values . 

3 .4 Tourism and Recreational 
Values ` 

, `3 .5, Urban Valués 

Total Occurrences 

5 
e', ~Q`~`~ 

. 
Gi 

~(only if listed yes) 

Ti Iggei' Factors-* a combination of factors tinay suggést wetland protection, if . 3 or more critical criteria are. 

' . project acèeptanee andlormitigation of project marked yes ; criteria are present 
andlor 



The evaluator shoüld ensure ̀ that any relevant information useful to the .decision maker should be 
summariied:in the space provided . 
Wherever ,a trigger, factor is : nôted, the . evaluator shô .uld determine if â decision should occur at .that . .- : ` point . . . 

Note ; Géner(aily; fewer nationally significant values ',are required to denote 'a nationally significant wet-
land than . those required to denote a locally significant wetland. Also ; : a combination of several, nâtion-
ally signif cant values and a large number of regionally. significant values could denote a. prôvinçiâlly 
significant wetland . In, this- summary, reasonable: judgement, recognizing, the breadth of .potential find- . 
ings, is necessary .to provide direction for project acceptance ; rejection or referral .to Stage .Three . 

2.2:D _ 

LEVEL OF . CRITERION SIGNIFICANCE 

2.2:E 
EXPECTED IMPACT.OF PROJECT 
UPON WETLAND VALUES . 

!41-1 Q\Y Ilk 

?~P~Q>~~~.OGe~~~ ' ~ e-41 40040:~, 

over 50% of. criteria have natiqnal/ ; R~td/Or orer orze tbtrd of e~epect- 
'provtfzctal/regtonalstgnificance . ed prqjecl impact is higb 

Men, 

2.2.F ' 
COMMENTS 

. 79 

the evaluator should recognize that the wet- 
'laizd 5as major stgntficance and/or could be . 
stgnificantly affécted by the proposed pro,ject 



7.5 .2 (cont .) Step 3 ~of Stage Two "Detailed Analysis" : Project:Benefits Analysis : 

The next few sections déseribe the action to,be takén: in Step 
. 
5. . 

~Projéct Benefits -:Côlumn 2.3.A 

. ti represent the key function types .that inay occur in-the proposed project : 

. these values follow the discussion in Section. 7 :4 . ' 

Evaluation Criteria -:Coliimri 2.3.B :. , 

` . iridividuâl values that are worthy of evaluation for all prolects : . 

Are Criteria present? Column 2.3.C 

`. identifies the level of knowledge concerning .çritetia'ôccurrence .' occurrence.'Nofe : - if occurrence is 

; unknown, seek other information sources until occurrence can.be substantiated . 

2.3.A 
PROJECT BENEFITS TYPE 

4. Projeçt:Benefits 

2.3.B 
EVALUATION CRITERIA : 

: 4.1. Einployment Bénéfits 

" .Role of the projéct in stimulat- : 

ing. job benefits. _ . , 

~x 4:1' . .1 . Will .thé. project stimulate. 
new employment, opportunities 
or, stâbilizë.éxisting èmployment . 

~ levels in the region? . 

4:1. .2 Will the project provide for 

high income jobs? 

Legend 
2.3 .A PROJECT BENEFITS TYPE shows the 

key function type5 that :m ay occur 
' . in the-proposed proJect , 

2.3.8 EVALUATION CRITERIA =an indication 

'. ._ "-of criticâl values ' ` 

. 2.3.C ARE CRITERIA PRESENT? cqlumn'to . 
be checkéd where appropriate 

'2 .3 .D LEVEL OF:CRITERION SIGNIFICANCE '-
- in � the estimator's opinion . . ' 

2.3.E EXPECTED IMPACT,OF PROJECT' . , 
UPON ECONOMY - the estimator's 

. judgeàient of the expected effect , 
of thè project upon the economy . 

4 :1 . .3 Wilf the- project stimulate 

.'employment upgrading? _ 

4:1 .4, Will the .projëçt stim>,ilate-

additionàl research and ed>.ica-

tional spinoffs? 

Employment Benefits Total . 
(add check-riekrks and :enter the numerf(7al tôtirl) 

~ Criticial .Values Total 
(add check marks à?Id enter the numerical total) 

2:3.C ,, . 
ARE CRITERIA PRESENT? . 

1) ~0 ~1 RceS' 0 ~ 0~ , . ,~?~`fi~ç 
~Q's 

°,N 
eNO eft ,~, ~~S ettiq,l . . . 

eù`~` . _ . ,- e',0 . ;~~,~~ . ~~`, , yd' ~ ~e^, 

s" 

~~ eo Lo ~, 
~~%0 

~O 

e~~eei teeo~`toe? -

~ ~.~~~QO~?~ J?l . . - :Source ~: 

M ~' IL' 

III~ 
I-TTTI 



Level of Criterion Significance - Column 2.3.D 
. measures the relative, significance : Of each criterion in terms of its production benefits : . : 

Expected. Impact of Project Upon Eçonomy= Column 2:3.E ; - . 
. measures.the expected effect of 'the project upon the econômy. _ .. 

Critical Vâlues : are noted for spine-of the project criteria tinder the ".Present" column. Critical value . 
.notation: indicates a wetland value *whose product, service. or function is very. important to soci- . 
éty or where : an important,,thréshold-~or function may be exceeded, : resultingin the' loss of -the 
function -and value . These 'values . should not be detrimentally. : impacted by ̀a project, Such .detri-
méntal impact could lead 'to irreparable or significant effect (s).aupon society's Well-being . Critical 
Values are identified with ain. asterisk 

_ . 2 .3 :E . 
2 .3 .D . EXPECTED, IMPACT OF PROJECT _ 2A F . 
LEVEL OF CRITERION SIGNIFICANCE UPON ECONOMY DESCRIBE FUNCTION 

~0~
.~ 

`p~ J~~ ̀ p~ Q,N. ~QP : 

p~ p , . .Why~. ' ' .:( ' .f ' f -"f Why? 
. . Provide highlights only., 

ITT 
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2.3:A 
PROJECT BENEFITS TYPE 

4. Project Benefits 

Legend 
2.3 .A PROJECT BENEFITS TYPE shows-the 

keyfunction types that may occur 
. -'intlie proposed project,, 

2.3:B EVALUATION CRITERIA - an indication 
` of critical vàlues . 

I 2.3 .C ARE CRITERIA PRESENT? çolùinn;to . 
be checked where appropriate 

2.3 .0. LEVEL OF CRITERION .SIGNIFICANCE -
in the,estimator's opinion 

2.3.E EXPECTED IMPACT OF PROJECT . 
UPON EÇONOMY 2 the' estimator's, 
-judgement of-the, expected effect _ 
of the project upon the economy 

2.3 .13 , , . 2.3 .C 
. - EVALUATION CRITERIA , . ARE CRITERIA PRESENT? , 

. 4.2 Economic- Benefits 

. Role : of the project in stimulat-
ing éconoinic benefits. 

j . o,a~ eS ~~°~ . 

Ô ~ o ~~a~tia5°~tiA l 
ti3e~' dfi ' 0. . e,f9" ,a¢ ~s+~eeb , 

~~ae~Go~t,~o,,`G°~` ô ~lg```e~{ée¢ toe. 
0 4 

Source . ' . 

4.2 :1 Will the construction of the 
project stimulaté the local and 
regional economy?' 

~x 4.2.:2 Will the operation of the . 

p ect stimulate the local and. roj 
regional economy? 

.4.2 3 Will'the operation ̀of the 

project; stimulate. value-added. 

production to the provincial or 
national economy? 

4:2.4 Will the project generate 
significant new taxes and/or 
enhance the tax base? 

Economic Benefits Total , 
(add check marks and enter the numerical total) 

Gritical .Yalues Total . . 
"(ddd check -marks and enter the numerical total) 

I~I! 

IIIII! 
_R . 11 . : 



Provide highlights only . 
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2.3.A 
PROJECT BENEFITS TYPE 

4. Project Benefits 

Legend 
. 2.3.A PROJECT BENEFITS TYPE shows the 

'key function types~that may occür 
. m, the proposdd project 

2.3.B EVALUATION CRITERIA -an indication 
of critical valües- , ' 

'2.3.C ARE*CRITERIA PRESENT? column to 
be, checkèd`where ;tppropriate 

. 2.3 .1) LEVEL OF CRITERION SIGNIFICANCE -
in the estimator's opinion 

2.3 .E EXPECTED IMP1ICT OF PROJECT ,' ° r 
UPON ECONOMY - the éstùnator's . ' 
judgement of the, expected, effect 
of the project upon the economy, ,- 

2 :3 .B . ` 2 :3.C - .` : . . 
EVALUATION CRITERIA ARE CRITERIA PRESENT? 

4.3 Production`Benéfits ' 

" Role of the project in enhRnc-
ing training opportunities.' ,. 

~~) Ges,, ~tioe 

^r ~° i~ 
,~ 

fie y~5 

tiî~ 
ti 
01 

aé. . re~ yr~ e ` ~bet bto6, . . 
. . . e +` ~e~o : ~~,~fi . ~Goe ô ~ ge ~ e,f0ec~ ~ eo oc l : ~ e ~t 

~ti~` G° i ~ ~ e° b a, 

O 
Source . .. ; 

4.3.1, VÜill the project stimulate 
agricultural production? 

43 .2 Will the project', stimulate - . 
forest prodpaion? 

4:3 .3 : Will the project stimulate 
energy production? 

4:3:4 Will the project stimulate 
tourism and recreational benefits? 

4 .3 .5 Will thè prôje.ct sfimulate : 
manufacturing production? `. 

4~.3 .Ci : Wiü the .p'roject stimulate . 
: : .other, production? 

Production Benefits. Total ̀ 
(add check marks zind enter the numerical total) , 

T~L 



11LL 

Provide highlights only 
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2.3:A . . 
PROJECT BENEFITS TYPE 

4. Project Benefits _ 

~Legend 
2.3 .A PROJECT BENEFITS TYPE shows the 

-key function types that may occur 
. in the proposed. project- . 

2.$ .B EVALUATION CRITERIA - an indication 
of critical values ' ` 

2.3 .C ARE CRITERIA PRESENT? column To 
be checked where appropriate. . , . 

2.3:D LEVEL-OF CRITERION SIGNIFICANCE . -
in Lhe estimator's opinion 

2,3:E EXPECTED IMPACT,OF PROJECT ' 
UPON ECONOMY - the estimator's - . 

. judgement of the expected effect, 
' of the project upon theècoriomy' 

2.3.B . 
EVALUATION CRITERIA ~ ARE CRITERIA PRESENT? 

4.4 Urbâin/Industrial 
Infrastruçture Development . 

" Role of tbe project in. iénhcincang: 
urban/industrial development. 

4.4:1 Will the prôjéct provide: 
accommodation-and ease hoUsing . 

~ : shôrtages? , . 

.4.4.2 Will thé .project facilitate 
a major transporthok for the 
region? :- . 

` 4 .4 . :3 Will the project provide a 
harbour for the region? 

4:4.4 .Will the project solve régiôfn= : 
al waste disposal problems? 

4.4.5. Will the project provide an, 
alternate location for infrastructure, 
which is incompatible with the 
uirbambuilt-up area? ` 

Urban/Industrial Infrastructure 
Development Total . , . 
(add check . marks and enter the numerical total) 

e . 

Source 

4 °~ti~.~l : ti~ ¢~° ¢^F~ . ~fi¢ 

a¢ : fi l . ~° o~ " Q 
~ fir`~ ~~° ~ 
° , ~~ ~¢`~ ~C ¢ 

l ~~~1 



Provide highlights' ônly , 



,nôte . in writfng,:the implications of the summary, important project values that may be affected by . . . 
. Sten 4 .is a.Sizmmarv of Sten 3. While numerical summaries .are. provided, the .evalwtor should also 
degree to which they are expected to impact- the . economy ̀ : . 

provides a., relative rating of .the level of. occurrence of proj 

cancellation or relocation arid mitigativë measures .that may be appropriate ._ : ; 

" provides a summary for all- project -values 

(Fill in number. ôf.occurrénçés in each spclceprbvided)- 

2.a.c 
ARE CRITERIA PRESENT? 

~ Summary, of project 
Benefit Significance 'and 
'Expected Impact 

4:;3 Production Benefits 

4. .1 Émploymerit .Benefits 

.4 .2 . Econonfic Benefits 

4.4 'Urban Development ; . 
~ Benefits . 

TotalOccurrënces . . : 

. . , . : . - . _ . ., . . . . . 
. Trzgger F6icto,l°3 : a combinatioïn of(actors miay suggest wetlànd(lroteçtaon; . ~f the two critical criteria are marked ,andlor . 

v7 e~riei 

7.5 .2 (coot .) Step 4 of~Stage,Two "Detailed Analysis", ,Sûmmaryof Project Benefits, Significance and ExPedted Impact 

. 

* 

., . , . - 
v ~(onlyif-listed yés) 

88 



The èvaluatoï~ . should ensure that any relevant information useful` to .the decision maker . should be 
summarized in the space provided .. 

Wherever a trigger factor is rioted, the evaluator should determine if a decision, shôuld occur at that . 
poirit : . . 

Note : Generally, fewer nationally. significant functions* arë rèquired~to denote ~a:nationally significant 
project than those required to denote a locally significant project .. Also-, à:cômbination of several- 
nâtiôriâlly_signifiçànt furictions.ând a large number of regionally significant, functions could denote'a 
provincially significant_project . In this summary, reasonable judgement, recognizing-the breadth of 
potèntial. findings~ is nèèessary to provide .direction for project acceptance, rejection or'deferral to 
Stâgë Three: . - ; 

over g0 V of criteria ha've national/ dnd/oY oiver one third of e.zpect-
provincial/regionâl sïgntficance :- -ed projeçt impaçt on ~the-' 

-econ6my ts bigh 

the evcilûator:should. recognize that the 
project bas iimajor signiftcance. ` 



:, 7.5.2.(cont :) Step 5 of Stage Two "Detailed.Analysis"- OveralÏ Summary of Wetland and Pr ct ; 
e' Ben its and Disbenefits ` : K y ef 

This summâry is, based on: valuès, their presence and : significance ; critical values ; and trigger factors . 
It. can be used in preparing the Récommendations (Step 6), ' . . ; . : . . 

Wetland/Project Kéy Benéfits/IXsbenefits . 

Wetland Key Benefits 

Wetland Key Disbenefits 

:Project Key:Benefits. 

90 . 

Project Key Disbenefits 



Notes 

, : (use this space to summarize key findings) 



7:5 .2 (cont,) Step .6 of Stage Two "Detailed Ana1ysis" : Recommendations, 

The preceding Multiple Value Évahiatiôri Matrix (Steps 1.° to .5) provides` the means to examine the : . - 
interrelationships -of the .propôsed project and affected wetlands . Given the: scope, ôf, this Detailed 

Analysis ; the evaluator. 'is requested tô provide a .detailed description of ;the. rationale for .the reçôm-

mendatioris, necessary conditions and suggested mechanisms and method to ensure appropriate 

action ., _ ; . ' . . . 

The .evaluator: should . réfer, to each of the two summary .tables :(Steps- 2 and 4) ând identify the, , 

extent 'to which: the wetland is deserving of- special : consideration and protection, the project is 

deserving of special consideration- and should proceed with or without mitigation, or the .entire évalu-

atiôn should be referred to Stage Three . . . 

" To assist in the recommendation, the evaluator should complete tlié benefit/disbenefït informa- . 

tioii of Step .5 on page 90-91 . . , 

-" If -Stage Three is . recôminendéd ;.the evaluator should set out. key issues needing atténtion'in the . . 
space prôvided: below. 

. ° " ~Recominended, action should. be justified; on the basis of the' Stage Two analysis . The evaluator 
, may develop specific summary tables to :assist in identifying any mitigâtion.requireménts . , 

Recommended Action 

; ElProce-ed with- Project 
D Proceed with Conditions/Mitigation 

° O Go to Stage Three. Evaluation 

' Do Not Proceed with Project 

Comments/Rationale/Conditions or Issues neéding.attention. in Stage nree 

92 



(add additional pages i, f necessary) 

` . 'Evalpator's Signature Date 

Répreseüting 





7.6 Stage Three :"Specialized Analysis" develo.pmént~pro.jeçt : This will likely~ 
ônly be completed for maior pro 'ects 1 ~ : 

~ Stage Thrée réqüires thât . the evâluator ~ and nâtionally.or prôvinciâlly significant 
have or retain .speçifiç . expértise iri 
resôiircé : economics; biolôgy and . finan .- . 
cial assessmenr. 

Stage. Three "Specialized Analysis" : cônversant in resource econômics. 
places emphâsis . upon thè câlculâtion of ~ : . Therèfore, the texf here is not meânt to 
précise market ànd non-market eco- bè inclusivé ; . but ~rather as a guideline 
nomic pro.düctiôri costs and ;benefits ; for qual.ified resoiircé ecônomists, A 
occurring from, we.tlands and frôm, pro- high level of. information ând expertise 
posed developinent with potenti:al is required at this stâge . 
impact (Figurè 7 ..3) . It is expectéd that Stage Threè emphasizes the oppor- 
such detailéd .evaluations will be driven 
by,the need to plaçe non-markët arid 

, market.values upon wetland.production : 
funutiôns so`thât those.wetland uses or 
benefits (typically~poorly' doçumèinted) 
can lie comparéd with project market 
prodüçtiôn functions (functions which 
aré typically well doctimentéd) . :. 

The emphasis : of Stage Threé .will be 

wetlands . 
Stage Three~ should bé undertaken 

by an'individual whô is cbmpetent ând : 

wetland conversion . It requires . the full 
`and proper accouriting of all benefits . 
and all costs of proceeding or not pro= 
ceediiig with a .project . The frame of 
reference iriiist .be legitimâte, accurate 
and corisistent: Sénsitivity, analysis must . 
be coridueted for kéy results. 

upoü ; detailed impâct âssessment arid -- . 
estimation ôf .the social ând. économic 
beriefits and côsts to society associated , 
with 'thosé impâcts._ Tn most- câses; it 
will, be; n,ecessary. to ,collect :âdditional -
data and perform analysis in order to` . 
estimaté and eval.uaté the impact in 
terms of benefits and ôpportunity costs. 
Such considerations will very likely, ôf 
necessity, be perfôrmed by .resotürce 
eçonomists, biolôgists and. pertinént 
project spéçialists .- . . . 

`Only a:small,perçentage of .prôjects ; 
under evaltiâtion should reach Stage 
Threè. ' 

7.6 .1 Instructions to Evaluators 
This stage of the Guide shôuld .be . initi-
ated . only, if Stage One or ~Two, canndt . 
provide sufficient information, or .if sig- ` 
nificârit wëtlând functions will likely be 
detrimentally itnpâcted by the proposed 

Cautzonary notes . , 

., do :not measüre secondary ôr trânsfer 
benefits 

. examine the cost/benèfit analysis of 
projects as carefully and intensivély . 
as the anâlysis of thè wetlands 

. make use of future- demând estimâtes ` 
and scarcity to value future benéflts 
and costs ' . 

a câréfully identify.missing data; outliné 
the methôds used to estimate missing . 
data, such as sensitivity analysis and 
shadôw p'ricing (hedonic price : 
rriethod) . 

. determine and repôrt ôn the rarige`of . 
social discou.üt rates ~used, describe .. 
`the approach* taken todiscôunting . 
and thë assumptiôns made 

. cleaily report whether.ma.rginal 
values or averagé ̀vülzies of wetland 
change liavé beén càlcülatéd 



Key Concejpts associated with a particular project 

Key economic concepts utilized in the 
ignores, the. fact that expenditure from . 

instructions. and caütionary notes are . , ~ alternative: courses of action would :also . 

b.riefly described. . . . create . the same . kind -of benefits, and . 
sflôitld .also be calcufated . In other . 

Opportunity Cost . . 

The Opportunity cost of the current .ùse-

of some good or of some input is its 

worth in sôme' alterinâ.tive uses : The 

; : opportunity ~ costs . of a i wetland are the 
benefits that society -or individuals : lose . - 
when this wetland is protected : For .: this reason and because in the BCÂ one 

example, in the case of a . wetland fo. be needs ;to. eliminate consequences which 

. , are :common to alternative courses of 
' drâined for . agriculture, the opportunity 
cost of conservation is the :net benefits. action it is recommended that the . âna- 

ôf agricultural use (e.g . ceréals and veg- ` lyst avoid adding secqnaary aenents. to 

etable production) foregone with the 
the BÇR of projects,. particularly .in cir= 

Conservation of the: wetland . The 
cûmstânces .where unemployment ~is . 

opportunity cost of dévelôpmént~ .are . . widespread . Secondary benefits often 
. 

the net . benefits~ of conservation (e.g ; involve transfers :of income. from areas 

subsistence and commercial' produc- , and persons to others . While these 

recreation, water su_ 1 etc:) . effects could 'be important at the local. 
tion ; 

. 
pp y, . . 

foregone with the transformation .of this 
wetland. into farmland . Opportunity 
costs ; may play an important role in the .-
political decision- making process . . 

Secondary or Transfer Bénef ts . : 

Secondary benefits consist of the, eco- 

-wôrds ; it would be â transfer of .benefits . 
from onè project and location to: ânôtli- . 
et one, but at the macro- level (region, : 
province ~inatiôn) thè expansioriar:y, 
effects on-income and employment, 
would be more or .less the 'same . :For : 

level (e .g : a particular project or :wet= 
land), they : are. irrelevant in estimating 
what the implications, of a project are . 
for total - production, consumption arid 
employment : opportunities in the ~eçon-
omy at the regional ; . provincial-or 
national level . 

norimic: impacts de-rived frôm the' : Sérisitivity Analysis , ` 
expenditures made by governments, : 

` -businesses or people . In benefit-cost` 
Sensitivity analysis is ,an analysis, in 

analyses (BCA), : the- existence of unem= . 
which the values of key variables 'are 

' changed to see what is the effect on .the 
; ployment. occasionally leads _some ; - 

. total outcome. In this simple technique; . 
analysts to . augment. the benefits from - 

that the , different possible values for: variables. : . . . c~G . .' .projécts. ..by reasoning project 
cob-

expenditures may raise employment 
with unknown values are used to .côin-

. ;` struct alternative. scenarios of outcomes: 
and income 'in other sectors of-the 

economy. However, ~ calculating sec- : for presentation . to the decision maker: . . 

ondary benefits . from expéndittirés 
These analyses aré àlso .used:to estimate 

surrogate 'values for missing data . ; . 



Sociat Discount Rate Average and, Marginal Values . . ~ .
. . The discount ; rate is the interest rate : : . there . is an important difference 
used to reduce future benefits and costs . . . . between these two cqncépts . The ,first ; 
`to their present-day equivalent . The dis- one : average value, represents the total 
count rate is a percentage; the higher '_ value of something divided by the, num-
thé discount rate ; the .less any future _ ' ber of units; while the marginal. value is 
benefit or cost is, worth today. . In the the additional value of :havirig ,one addi- ~ 
same way that, consumers and .prodiie- . tionâl : .unit . This difference,, . has 
ers discount .futur,e valixes ; social iinportàïrit consequences..,For example, 
b.cnéfits, and çosts must also be,dis- in t.he'case of public transportation,: the. 

: counted.: C.alc.nlation of a social: cost of an :additional passenger (up to ~ 
benefit-cost ratio ,requires that .a dis- the last-place) in a bus, . or marginal : 
-count . rate be chosen: What value it : . : cost, is practically. riil : since the cost .of 
should take has . been the subject of running a bus does riot chânge much ̀ 
much debate . Two-different bases'have. . 
been siiggésted : . the social opportunity . 

. cost rate. and. the- social time pre ference; 
rate, .which .is lower: Because of 'the 

: whether it runs empty or full', Howéver; 
the average cost per passenger; (total : 
cost . of . rçinning the . bus divided by the : 
number of passenger s) ' could be yer,y 

uncertainty in,specifying a particulâr . : high indeed if .the bus carries 'only. two. 
: social discount rate at this time,, analysts . passengers.- 

-are 
.-

encouraged to calculate the present In many instances ;.-iricremèrital : 
value of benefits 'and costs for. a range of - developriient of a portion of . a wetland 
social discount rates . This. is : a form of . , through ;. for example agricultuial 
.sensitivity analysis (se;e -above) :. It, , drainage represents a,,marginal loss in 
should be noted .that . because future ariy g.iven; çase, and should . be calcnlât-
benefits and costs.âré calculated in real ; ed, using marginal values, . unless â . 
terms (in constant dollars); discount,,,. . physical threshold is "achieved and the . 
;rates should also. .be in . real terms and . viability .of the entire wetland is threat-

, not nominal rates net of.inflatiom. ~ ened . . In reality; however, data available 
- Selection of .a discount ratè cain. concerning the benefits- of.thé . pro-

havé- a dramatic 'effect on the outcome posed project and regarding the range 
; of a benefit-cost analysis and, hence, the . of wetland :benefits foregone if the pro- -

advice provided to a decision .maker . , . ject :proçeeds usually lend themselves to . 
The higher the discount rate,, .the more the calculation of average values; rather . 
the short-térm,benefits of a project are than marginal values . 
emphasized . . The lower thè'd'iscount. -
rate . the more the, longer-term benefits 
of -conserving the values of natural 

. resources are favoured . Hence ; the: . 
selection, of a range of social discount -
rates must be done carefully, with the 
approach being. described and the 
assumptions noted. 



7.6.2 Framework for Analysis ° 
In order tô .pkbvide guidance to Stage Three analyses, - in Step ̀ 1 the Working . matrices "Significant 

Wetland Value/Project Impact Relationship" and "Significant Project Value/Project Impact'' which fo1- . 

low below should : be completed . These: working matrices summarize the : expected, impact of the . 

~ project on significant wetland values arid the . economy., As a result, the matrices indicate where spe= 

cial attention should be _focused in developing market and non-market Wetland and project. . valuation. . 

The evaluator should return to Section 7.5 .2 Step 1, (2 .1 .E) (p . 52-77) to determine -the expected level 

of project impact ,upon wetland values and to Section 7.5.2 Step. 3 (2.3.E) (p.80-87) to determine the 

,.expected level of project impact on the economy: : - 

An example: : _ ` .. o , . : . . , 

If 1 .1 .1, 1 . .1 .4, 2.2.1; 3.3.1, are nâtionally, provincially or regionally significant wetland. values and 

are .highly impacted, place under HIGH; if 2.2:4, 2.3:2, 3 .1 .5, are nationally,_ provincially or region-

ally significant wetland values ; and ; are moderately impacted, place under MODERATE ,as 

follows : . 
_ . ., . 

7.6 :2 (cont.) Step 1 of St age Three ;"Specialized Analysis" : Working Matrix 

Example of Step I .of Stage Three "Specialized Analysis": Working Matrix 

Signifcarit Wetland Value/Project .Impact Relationship Matrix 

a: Signif cant Wetland Values 

Expected Project Impact : 
(froni Section 7 :5.2 ; Stage Two:- Step 1) (2Ï1 .È) 

-,these are- nationally, 
_ provincially or regionally 
significant evaluation criteria. . 

. (see section 7:5 .2 Step ~l (2.1,D)) 

1 .1 .1 recharge regi6nal,watpr 
supply : 

1 :1 .4 erosion control 
2.2 .1', wildlife viewing . 
3.3 .1 peat source , ' . . = . 

2 .2'.4 : sport hunting and fishing 
2 .3.2 : education and 

- interpretation 
3.1 .5 soil môisture . increasé .. : 

98 
Major required focus of market 
and non-market production 
valuation, i:é . "Significant a, 
Wetland Values under High ; 

Impact" . 

Secondary focus of xharket 
and non-market production 
valuation, i.e :, ."Significint 
Wetland. Values tinder 
Moderate Impact" 

These itemized values should direct the Stage Three valuation pliase : . 



Step l ,of Stage Three "Specialized Analysis"; Working Matrix 

` a . Significant Wetland Values :. 
nationally, provincially of 
regionally (2:1 .D) . 

Significant. Wetland Value/Project Impact Relationship Matrix 

Expected Project Impact 
(from Section 7.5.2, Stage Two = Step 1) (2.1 .E) 

HIGH MODERATE 

(tô :complete,, see. description:and example on page 98) : 



Expected Impact of Project on Economy 
(from Section 7.5.2, Stage Two - Step 3) (2;3.E) ; 



7.6.2 (cont .) Step 2 of Stage Three "Specialized Analysis" : : Valuation of Significant Wetland and Project Values 
Each of these itemized.~çvétland vahies should be fisted -and .dollarygluatiôn provided using techniques 
described in Section 7.6.3 starting on p.105 . A consistent frame of. reference is required (national, 
provincial. or regional) : The,following b.lank :shéets (p:102, 103 and 104) should ., be used to provide, 

valuation totals ând compârisons .~ïior example : . . . ' 

a . Significant Wetland Values ~ 

. Exanmple of Step 2 of Stage Three "Specialized Analysis'' : Valuation of Significant Wetland. and Project Values 

. Significant Wetland Values under High Impact 

1 .1 .1 Regional Water Supply 
1 :1:4 Erosion Control' 
2.2 .1- Wildlife Viewing 

Significant Wetland Values.under Model-Ate Impact _ 

.'2.2.4 Spôrt .Hunting and Fishing 

2:3.? Education and Interpretation 
3:1.5 Soil Moisture Increase 

' Estirnated Value ($) . - . 
(use methods described in Section 7:G3 
and available data and analyses) . 

_$$$ ' 
-(use . the Working Matrix on Page 102) 

Estimated Value ($) , 

` .$$$ 
(use the Working Matrix on page 103) 

4.1:1 : I :Employmenit. Opportunities 
4.4 .2, Major Transport Link. 

$$$, . ., . 

(use the Working Matrix on page 104) . 

impact arid berieilt . Secondary or transfer benefits :should be avo 

101 These totals should. be compared using a cost/benefit ratio to estimate the. relativé ,dégree of project . ., . . 



Step 2 of Stage Three "Specialized Analysis": Valuation of 'Significant Wetland.and Project;Values 

. 102 

; Significant Wetland Values 
. under ..High:Impact . 

Please explain method to obtain estimate, discount rate 'used, and . 
sefisitivity analysis 

(to complete, see description and example on page, 101) 



Step' 2 of Stage. Three "specialized Analysis":.. Valuation of Significant Wetland and Project-.Values 

a. Significant Wetland Values Please :éx,plain method to obtain estimate, discount rate used, and 
sensitivity analysis 

Significant Wetland Values 
under Moderate Impact . = Estimated value 

103 

Total 

(to complete; see description and example on page., l'Ol) . 





7.6.3 Estimating the Economic Values 

Note: This section provides general 
information on uses and techniques for 
detailed economic valuation. It is not 
meant to act as a guide for actual appli- 
cation. 

New techniques developed in 
resource economics aliow each of these 
outcomes or attributes to be valued in 
economic terms. Economists have 
developed ways to evaluate environ- 
mentai amenities and other goods that 
are not necessarily bought and sold in 
the market. Thus, it is possible to value 
improvements in water quality, reduc- 
tions in wildlife populations, and even 
changes in ecosystem diversity that 
may occur as a result of wetland inter- 
vention and manipulations. Valuing 
these non-market goods in terms of dol- 
lars is complex and the methods of 
analysis are technical. This valuation 
process almost always requires the .col- 
lection of new data and the 
involvement of professional economists 
and other experts. While these valua- 
tion techniques are becoming more 
widely used, they are new and are the 
subject of continuing research. Thus, 
they are evolving rapidly. Consequently, 
this kind of evaiuation can and should 
be done oniy on significant projects of 
unique and critical importance, nation- 
ally, provincially, regionally or locally, 
when the decision cannot be reached 
by other mechanisms. Hence it should 
only be attempted at the Stage Three 
level. 

Guidelines for a Social Cost/ 
Benqflt Analysis 

A social costhenefit analysis requires 
special attention to the accounting 
stance used to conduct the analysis. 
Social costhenefit analysis focuses on 
the estimation of the net social benefits 

associated with the project, as opposed 
to the regional impacts .or the financial 
impacts. 

In addition, a social cost/benefit 
analysis should measure in economic 
terms, ali impacts of the proposed pro- 
ject. For any project under evaluation, 
some of the impacts of the project 
wili be directly reflected in the supply 
or demand of marketed goods. 
Measurement of these direct market 

Urban expansion results in the loss of many s m l l  wetiunak 

impacts are fairly straightforward. In the 
case of wetlands, however, it is very 
likely that the economic impacts of the 
proposed project will not be limited 
to economic impacts that are directly 
reflected in the markets. The evaluator 
should ensure that public subsidy is 
accounted for in this assessment. In 
fact, it is likely that while many of the 
“benefits” of the project WU be directly 
reflected in the demand for market 
goods, many of the “costs” of the pro- 
posed project will be associated with 
impacts on goods and/or services for 
which there is not direct market. Often 
those proposing the project wiîi be able 
to provide important information with . 
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respect to the direct market impacts of 
the project such as jobs and expendi- 
tures. However, it is unlikely that the 
proponent of the project will have 
assembled information regarding the 
economic impact of the project on non- 
market goods such as recreation 
benefits or loss in environmentai quali- 
ty. Consequently, while the evaluator 
will be able to obtain important eco- 
nomic information from the project 
proponent, it will be important for the 
evaluator to ensure that proper data are 
couected that will allow the cost/bene- 
fit analysis to include economic impacts 
to non-market goods. The next section 
provides an overview of economic 

wetlands (or its functions) that are non- 
consumptive. For example, people 
might visit a wetland to view waterfowl. 
The value of a non-consumptive trip 
may be affected by the level of services 
provided by the wetland. Other ser- 
vices provided by the wetland can be 
the bais for nonconsumptive use bene- 
fits. For example, w e t l d s  may provide 
boating opportunities, or visual services 
that may be affected by the proposed 
project. Any reduction in the value of 
non-consumptive uses caused by the 
project should be included as costs 
when calculating net social benefits of 
the project. 

issues and terminology related to non- 
market goods. 

Non-market goods or services may 
generate economic value for many rea- 
sons. 

use values 

. 

Suppose for example that development 
of a wetland reduced the number of 
waterfowl available for hunting. These 
waterfowl are one component of the 
value of waterfowl hunting trips. The 
reduction in waterfowl then has an ece 
nomic impact that is reflected in a 
reduction in .the number and/or 
quality of waterfowl hunting trips. 
Consequently, the development of the 
wetland may have an economic impact 
by changing the value a n d h  number 

’O6 of waterfowl hunting trips. Any reduc- 
tion in the value of consumptive uses of 
the wetland or the services produced 
by the wetland should be included as a 
cost in the social cost benefit analysis of 
the proposed project. 

Hunting and fishing represem non- 
market goods dependent on the 
consumptive use of a resource. That is 
to Say, a fish caught by one angler is 
unavailable to be caught by another. 
There are non-rnarket goods involving 

~ 

i 
! 
O 

Salt marsb habitat at Aùaksen National Wiidlue Area, Delta, Britisb Columbkr 

Non-use Values 
In addition to the consumptive and non- 
consumptive uses of a wetland that may 
generate economic benefits, it is possi- 
ble that economic values can arise 
without a direct connection between 
the individuai enjoying the benefits and 
the wetland. These “non-use values” 
can fa11 into two general categories: 
option value or existence value. 



Option Value and Option Price . . Existence_ Values . 
An individual may not be 'a current user Individuals might suffer economic . loss 
of services provided by, the wetland and . es from the, development of â wetland . . 
is, uncertain, whether he/she will be a even if . the individual is not a current, 
user At some point in . the ,future . This user and will not be a future user. These 

' uncertainty about the future .'use could damages could arise because of feelings 
arise either because the individual is . .. ' of altruism for. others, altruism . toward 
uncertain whether .he/she Will . want to the environment; a,desire to preserve 
use -t.he resource . in the .future or the .wetland ,for future use by others; Or ` 
because he/she is uncertain whether . empathy towards the environment in . 
the wetland services will be available general or the organisms that are pre- . 
for future use . O,ptiôn price is the . sent in the .envirônment : For any or all 
amount the:individiiâl would be willing . of these reasons, a person may suffer an, 
to pay, today to, preserve the 'option of' economicJoss because of what they . 
use at : some future . date . . The algebraic , 'perceive to be a negative change tq the 
difference .between:optibn.price , and environment. These values Are often 

. tlte éx.pe.ctéd value of benefits (con- referred to ̀as existence values, : 
sumer surplus) is option value. É1 great " Ns with the, concepts'. Of option 
deal ôf . èffor.t has been devoted to price And, option value, . there :are` differ-
addressing the question of whether . ences~ of opinion among resource 
option value is pôsitive._or negative arid ~ economists regarding the relevance. of :~ 
whether option price . or option value is ', . existence values in: conducting a social : , 
the appropriate economic. measure of cost/benefit analysis . While thé theqreti= . 
the value of a resource. under condi- cal basis. of existence values is widely 
tions of uncertainty. . It is difficult to say accepted;, techniques -for_ measuring : 
-much about the sign of opinion value. these- values are. less well accepted . And 
under "general conditions . While some : there is also controversy about the like- : 
differences of opinion are still present, . Ay ̀ magnitude of existence values . The 
'there appears to be .a growing consén- strongest case of maintaining that éxis-
sus that . option .price (or somé .clbsely : - ~ tence values are large is made when the 
relatéd measure) is .. the relevant mea- . " proposed: project :has long-term-Pr irre-
stire of value under uncertainty .'If the versible impacts to relatively unique 
proposed project for the wetland has . resources: However, the question of the 
uncertain effects on future consumptive 
and/or non-consumptive use values, a 
complete cost/benefit analysis should 
address :the, question of whether the 
project significaritly .âffects 'option lation) is large ly.an.empirical question . 

magnitude ..of damâgés to existence .val- 
ues caused : by short-term damages to 
non-unique resources, (for example, à ̀ 
temporary; decrease in â muskrat popü- 

prices for the uncertain :füture uses: In. sümrimâry, the goal of the ecô- -
- , nomic analysis should be :to. measure all 

of the economic impacts attributed to . 
the course of âction,being posed for the 
wetland, regardless of whether the, 

' . impact is reflected in . a Change. in the. : 
value of :marketed goods or a- change in 

' , the value of non-marketed goods: 



Ways of Estimating Non-market (e.g . . cultural . and historical, benefits)-
Values _ ma.y: not,: be réplica6le . While this . : . 

approach can help to .identify some of 
Replacement .Cost Method `the issues in valuation, it is a limitéd~ 

' One way.to .éstimate the value of .some- ; .tool in dealing . with the non-market val- ' . 
:,,thing, is to ..consider the cost of - . u.es~ of complex -environments like . -
-replacing it . Applied to wetlands,,,it, wetlands . 

~ would involve the costs associated with, 
` constructing à new wetland with the Travel Cost Method 

s.ariie characteristics in another :.loca- ` The -travel cost method is based on the 
tion . While, this seems, simple ; it . . has . idea that . the value of something can be 

, : . .several drawbacks . First ; -it may not be estimated- by the aniount of expense, 
clear whether or not society "needs- a individuals are p,repared to incur to get -

` particular wetlarid . or its attributes there to use it : .If the site is- changed, 
whether or not it needs, to be : re placed . will :people be willing to pay more, or 
Second, there :is debate whether a mew ., less,, to` get there? (If.. the beach is 
wétland in ànôther area can possibly, 'removed,-,will fewer people .want to - 
substitute for :one; lost . :A third concern 

is that it, s nearly, impôssible to replicate 

(or even ~ understAnd- the dynam'ics) of 

- drive the distance -to use -the wetlarid?) 
Information .on .',people's .,travel b 11 éhav=.` 
iôur is*,oftea .difficult to measure., 

all .the ,attributes of the wetland ~sb that . -particularly since many ,people may. visit . . 

they could be replaced. . Replacement more tliâin one ̀ destination on :a .trip; :. 

cost methôds work best where it .is `. . (stopping .to: see Atint Berthà ;, pick 

clear that asùbstitute is . needed arid`will . berries or visit. a -cheese factory en ̀ 

be created, arid : where only a single or route) . Also ; some. peôplè seéin to. 

small number of attributes' . aré,ihvblvéd . enjoy travel for its own sake (Let's go . 

. Consider- the -case where a,small for. â drive'!) . A kelatea approach is . to 
and. not.:very rich wetland may be very ask, . if the wetland is-no-longer avail-

expensive to replace (all .nearby alterna- able, how far will people drive to get to,' : 

'tives would , involve purchase,. of the next best :site?: . 

expensive land,' extensive ëxcavation :, ..' . A .complicatiori is that ma will not 
- _ blasting 'etc .) ~In this case replacement in fact go' to another wetland,. . instéad . 

cost ., could be, mtich greater than the substituting .another form of activity 

intrinsic *value of the wetland . .- clearly such as . cyéling or the môvies . . For those 

overestimating the non-market value .! In , attributes of a wetland that people must . 

contrast, a .small, biodivérse and hist.ori-, travel to . see or use (photography ; . . 
'108 cally important: wetland might be : easily nature study, hunting) fhis :apprôach: has . . 

° "replaced" hectare for hectare by some,- ... some utility.- For Other functions where 

thïng, whiéh . appearéd similar. (pérhaps .' _ -thérè is :nq néed to . visit the site to bené-

by a minor ,extension to ~a . .rieârby exist- fit, (migratory waterfowl production,, . 

ing wetland) . In, this case .the estimate . toxic buffering, water purification) this 

for replacement cost . wquld clearly ' approach will not serve to estimate the 

- underestimate the, range _of values àsso- , non-market values; 

ciated with the wetland:. $omé values : 



Hedonic Price, Method 
This method . infers the -value of some- 

' a situation, with it by comparing. . 
,- present to one without . If a house with 
â view . o .f ;a wetland sells for $10 000 
in ore than a similar: one rieârby:without, 
the view, it is assumed that, tlie âddition- 
al price reflects 'the . value of the . view. 
This assumes a perfect ̀ market where â . 

- large number of knowledgeable buyers : 
and knowledgeâblé sellers establish the 
price difference for houses with :this : . 
feature . Such markets are difficult to 
find and: to isolate for' any partiçtilar 
value'. Often . there are other factors 

` which account for part of the observed 
' difference . It is also difflcult to ascertain 
exactly: which attributes of- something particular- benefit coming from : â wet-
as complex as â wetland-account for the land (â view)` as opposed to all wetland 
difference - (beauty, landscape diversity, . " functions. Any surveys must 'carefully 

ability ~to :seé birds; .`smelf of . the . wet- ensure, that. the respondent . understands 

land) . Like ~tràvéi cost, because. it ` both the good they are being asked to . - 

depends on ;obseryation of. actual . evaluate . (e .g : : accéss for .viewiing or 
human bèhaviour,,this' .âpproach cannot huriting rights) And the'contéxt of the' 
be used to esiirnate non-use -values such transaction they are being asked to con-` 
as toxic buffering or existence value .,. . sider (e.g .; what are the : conditions and. . 

alternatives - .donations, user fees, 
Contingent Valuation Method increased , taxation, etc .), and to whom 
The contingent valuation méthod .infers ; -~- would it be paid.? 
value .:by -asking people ;, given a hypo- ' While the contingent .valuation 
thètic,âl ma rket, ho w .théy would method is simple in concept, it is more. 

behave-For example, how much ,would difficult in practice ., A key concern with ° 

they be prepared to pay to save a respect to use of contingent valuation,is . 

ma irsh, . or- how much would 'they : . the way in which questions to respon- , 

demand as compensation .for :the .loss of dents are framed .. If. a question is badly - . : 
' access rights -to A wetland fbr hunting phrased, it may distort : the reply ; Are we 

or for nature photography? ,By focusing asking .about willingness-to-pay to . gain 
sômething, dr .willingness tô be. côm- 
pèrisated for lôss :of something? While 

; in. theory; these should be . the same, in . 
practice the responses can, sometimes 

. :differ significantly as `evidence suggests - 
that ̀ people may: value. the loss of some- 
thing they already have: differently than 
something they do not yet possess. . 

the contingent valuation iiiethod avoids 
many of the theoretical and statistical. 
difficulties encountered in the travel 
cost method and the hedonic: price 
method ., 

. 

This method is becoming increas- 

ingly -üsedtô estimate values for' 
'- non-market attributes (e.g . -the cost of 
aesthetic or recreational .capabilities : : 
damaged due :tô an oil spill, the vâlüe .of 
public . parks to a region) . Limits to the 
utility of. contingent valuation -generally 
relate to the validity of the link between 
stated willingness-to-pay (or accept 
compensation) for something and real 
behaviour: Individuals may,say 'they are 
prepaired tô ̀pây :$100 to save the 'louse-. 
wôrt, yet . if âctnally:asked to pay may be 
prepared to contribute-much less . 

~ Similarly, it is often very difficult to .link 
willingness-to-pay-to â .particular wet- 
land (âs opposed to : all wetlands), or. to a'. 



(For further information on non-market valuation the fôllowing sources should be consulted) . 
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Study Process and 
Acknowledgements 
The following. outlines: the process under-
taken. during the "Wetlands are Not 

Wastelands" project. 

Each of the earlier phases is briefly : . y . y' ' 
Çanâdian Wildlife Service., :Ottawa . 

describéd below. Workshop . participants, . . : . 

authors, of studies and steering committeeCar1 Mitchell,. . 

, members are Also gratefully acknowledged . , ' Nôrth-South, Tntermedium; . Ottawa . 
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Study;Process 
The project has been undertaken 
number of distinct .pliases, namely:. 

" â social çost%benefit approach . 

involving opportunity cost concepts 
to be applied :to méasurâble :wetlaind 

. :;values and to, the. pro-.,. 
. . , , posed alternate use; and 

~ techniques: to measure 
the willingness-to-pay 
forwetland benefits 

pondiz A 
based' on contingent valuâtion meth- 
ods which can provide estimates 
the ~social cost/benefit- , 

1 : ` a .préliniinary workshop . on âlterna-
tiye evaluation methods, 

2 .. . a literature review of alternative s 
evaluation methods, 

-3 . four pilot studies to test proposed 
evaluation methods in different 

' regions 'of Canada � 

4. . a workshop of .specialists to review . : 

the pilot study results .and propose an 
` outline for the Wetland Evaluation 

Guide, and 

5: the drafting, review; revision And 
testing of the_ Wétland .Evaluatiqn. 
Guide itself. : ' 

Phase 1 
Preliminary Workshop. . . 
Evaluating Renewable Resources . 
(Wetlands) - October 20,= 21, 1986 

A list of methôds.ôf evaluating rénewable . 
-resources Was developed. The .methbds 

Participants 
' Edward W: Manning, 

Sustainable -Development Branch ;_ . 
Environment .Canada, Ottawa, 
Co-Chairperson 

Kenneth W. Cox, 
Canadian.W6tlands Conservation 
Task Force, Ottawa, Co-Chairpersoü 

Hamid Jôrjani, : . 
Un'iversity of Guelph ;. Guelph, 

Nicole Lavighe, 
Sustainable Devélopmeint Branch, 

Environment Canada, Ottawa 

_ I, ridâ Maltb 

John Morgan,. : 
Manitoba Habitat Enhancement 
Land Use Program, Winnipëg - 

Ted Schréckér, 
Trent University ; Peterborough ~ 

_ Phase 2 - 

' to . . 

Literature . Review of Alternative 
" a ;,multiple - functions . approach _ ' Evaluation Methods 

`included: 

synthesizing a range of sociétal goals : 

And objectives . for the use of wetland' 
. functions broader than those gén- :, 

A report . was prepared to, provide ̀ thé . 
conceptual . bases . and operating proçe= ; 
dures for implementing ,the methodologi- 

"econômic", which potentially could , cal, approaches seleçtéd for, wetlarid , 

be employed as_ a screening technique; evaluation . Recommended sites for : con-: . 
ducting -pilot studies were also provided . . . 

erâlly encompassed by- the. term 



PRODUCT- : _ 

Title 
Wetland Evaluation: Methodology. . 

' .Dévèlopment-cind.PilotArea Selection, 
August 1987. 

Author 
Michal J . Bardecki, 
Ryeison Pôlytechinicâl Institute ; Toronto 

Steering Committee 
Edward W: Marnmng, 
Kenneth W. Cox,., 
Nicole Lavigne and 
Wayne K. :Bond; -Ottawa . 

Three methodological approaches ;were . 
applied in' four- pilot study areas iin 
Canada .' These are briefly described 
.below : 

. 

~- Gréeriock :Swâmp"is a.large treed wet- 
lârid in : the âgricuituraT region of. 
southern Ontario. It is being gradita1- 

, ~ly drained and filled around Its edges 
.for agricultural use: 

~ ..Côwichan Estnary on Vane~ouveT 
: Island is a rich estuary with i salmon 
habitat, migratory bird, staging and 
considerable recreational use . .it has 
some- current .logging industry. use . 
and is the site of: several major indus- 
trial proposals. 

" Minudie is part of a large coastal wet- 
l.and system in Nova .Scotia (the 
Tantramâr Marshes) drained in the' 

~ The Prairie Potholes of. Saskatchewan ., 
(two sites were exam, one in :the 
dryland area, the,; other. in the wetter' 
par kland; _régiori) are . a large region 
,Where agricultural drainage : aiid , fill- 
ing steadily. encroached, with sig- 
nificant reduction in ..pothole areas 
and waterfowl production . . 

The four pilot studies were carried out by ;: 
téarns in each of these .aréas, baséd upon . 
the three _methods identified . The four 
case studies attempted to examine, and 

'; to an extent emulate, the conditions, of 
` information availability ahat would exist 
for a local 'planner . All, four . studies were, 
successfully completed, with mixed 
results: In sôiime cases, information need=. 

ed was: simply unavailable or required 
detailed- field :level collection . . In other 
cases, quite ,complete application of 
`some ôf . thé methods was achieved: . As 
a result, the pilot studies represent 
a reasonable ,representation of (he 
.methods' application in a .variety of cir- 
cumstances . A .number of questions arose 
which .were carried to the fiext phase; . 

~ tlie 1990 . Workshop of Specialists : Those 
'involved. as, authors "and steering commit- 
tee tee members in each pilot study .are . 
acknowledged below.,, . 

PRODUCTS: 

Pilot Study No:, 1 
Greenock Swamp; Ontario, 

Title 
Application pf Willingness-to-Pay, 
Opportunity Cost, and Cumulative 
Impact Methods to : Greenock Swamp; 
Ontçario, June ~1988. . 

Author : 
Mïchal J. Bard~eçki, 
Ryérson.Polytechnical Institute, Toronto. 

Steering:Committee (Ottâwa) 
Edward W. Manning; . 

> , Wayne K. Bond, . 
18th -century and now .the, focus of. Kenneth W. Cox 
potential wetland restoration works 
from its current use as .pastureland . . 
and hay production : The feasibility of 
wetland restoration was evaluated. 

Pilot Study 1Vo. 2 
Cowieban Estuary, British Columbia 

Title . 
Application of Wetland Evaluation . 
Methods .to the Côwichàn:Estuary, 
British Columbia, March 1989 . . 

Authors 
Alan Ferguson, . 
Regional Consulting Ltd., Vancouver 
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Pilot Study No: 3 
Atlantic Marshlands 

Gary Holinan, Marvin Shaffer and 
Associates Ltd:, Vancouver . 

Ron Kistritz, 
R.U. Kistritz Consultants Ltd., Vancouver 

Steering Committee 
Ken Redpath, Canadian Wildlife Service, : 
Pacific and Yukon Region, Chair person 

Wayne.K . Bond; . 
- Sustainable, Development Branch ; Ottawa 

Ian Marshall, . - 
Sustainable' Development Branch, Ottawa 

Michal Bardecki, , 
Ryerson Polytechnical Instittite, Toronto . 

Lindsay Jones, . 
Pacific Esniary Çônservation Program, 
West Vancouver 

Bruce' Môrgan; 
British.Columbia Ministry of the 
Environment, British Columbia 

Steve Wetmore, 
Canadian Wildlife Service,: 

. Pacific and Yukon Region 

With comments from members of the 
National . Steering Committee. : 

Title 
Application of .Wetland Evaluation 
Methodologies to the Minudie 
Dykelands, Nova Scotia, June 1989 . 

, Authors ; . 
Peter Stokoe, Jane Roots and ' 
Brad Walters, 
Dalhousie. .University, Halifax 

Steering Committee 
Joe Arbour, . 
-Inland, Waters .Directorate ;-Atlantic . . . . 
Region, Chairperson: 

Wayrie K. Bond,. . 
Sustainable Development Branch, Ottawa 

Ian Marshall, 
Sustainable Development Branch, Ottawa 

' Michal Bardecki,- 
Ryerson Polytechnicâl Institute, Toronto 

- Zal Davâr,' : 
` Inland Waters Directorate; . 
Atlantic Region 

Hank Kolstee,. 
Nova . Scotia Agriculture, Nova Scotia 

Keith McAloney ; 
Ducks Unlimited Canada, Atlantic Region 

Al Smith, 
Canadian Wildlife Service, Atlantic Region . 

Dave Wilson,* 
Inland Waters Directorate, 
Atlantic Region . 

With comments from members of the- 
National Steering Committee. 

Pilot Study No. 4 
. . Prairie Pothole Wetlands . 

Title 
Prairie Pothole Wetlands: Functions 
and Evaluation, Saskatchewan, ' 
November 1990: 

Authors 
Don A. Young; 

` Environmental Management Associates, 
Regina and Calgary 

Johri P. Thompson; 
Thompsoü Econor 
Services,; Calgary 

Steering Committee 
Dâvid .M . Gierman; 
Canadian Wildlife Service, 
Western and Northern Region ; 

: .Chairperson 

Wâyne K. Bond; 
Sustainable Development Branch, Ottawa 

Vic Adâmowicz; : 
University of Alberta, Edmonton 

Kent . Brace; 
Canadian Wildlife Sei-vice, 
Western and Norftrn. Region 

~Doug Craig; ~ 
Canadian Wildlife'Sérvice, 
Western and Northern Region 

Gordon. Lewis; 
Inland Waters Directorate, 
Western and Northern Region 



'Ross Melinchuk; 
,International Association offish and, 
Wildlife Agencies,. Washington,. D.C . 

` With comments from members of the ' 

Wetlands . Are Not Wastelands: 
Workshop of Specialists to . review 

` . study results and develop a frame= . . , 
worla for the "Wetlicnd Evaluation , . , 

' -Guide", Ottawa,,Jünuary 1990. ' 

The Workshop of Resource Evaluation . 
Specialists . engaged in a wide-ranging, dis-
cussion of the approach ; methodologies 
.and applications . ~The .pilot studies were 
reviewed ; the , methods were critically . 

: evaluated and analyzed from the point of 
view of their. . Scientific, and pragmatic 
soundness; and guidance was provided 
concerning the development of means to . 
sup pôrt :better decisions in the form of a 
Wetland Evaluation Guide. 

Participants 
Jack L,~Knetsèh, 
Simoü Frâser University, 
Vancouver, Chairperson . 

Vic Adamowicz, 
Ùniversity of Alberta, Edmonton 

Michal Bardécki, 

Alan Ferguson, 
RCgiônal Consulting Ltd:, Vancouver 

Fern Filitin, 
Cànâdian . Wildlife Service; Ottawa 

' Thomas Heberlein, . 
University of Wisconsin, - 
Madison; Wisconsin : 

Patrice J: LeBlanc, 
Federal Environmental Assessment . 
Review Office, Ottawa - 

Gerry O.. Lee, 
Canadian .Wildlife Service, Ottawa 

Edward W. Manning, 
Sustainable Development Branch, Ottawa - 

Jim Marshall, 
Forestry Canada, Ottawa, 

Nigel Richardson, ' 
N.H . Richardson Consulting ; Toronto 

Ilze Reiss, 
Sizstainable Development Branch, Ottawa 

Barry Sadler, . . 

Victoria, Consultant to the Canadian 
Environmental -Assessment Research 
Council; Ottawa 

Peter Stokoe, 
Dalhousie University, Halifax 

John P.-Thompson ; . 
Thompson Economic Consulting ' 
Services, Calgary ~ : 

Don t1. Young; . 
Environmental Management Consultants, 
Regina and Calgary 

Ryersori Polytechnical Institute; Toronto 

Wayne K: Bond, . - ` 
Sustainable Development Branch, Ottawa 

Kenneth W. Co X, 
Canadian- Wetlands Conservation 
Task Force, Ottawa . ` 

. Phillipe. Crabbé, 

David R. Witty, -
Hildermari, . Witty, Crosby and Hanna 
Associates, Winnipeg 

Report to the Workshop of 

. University of Ottawa, ̀Ottawa 

S .A., (Sandy) D'Aquino ; 

Specialists 
À report that summarized and integrated 
the ̀ methodological findings and çonclu- 

Inland Waters Directorate, Pacific -arid . 
Yukon Region, Vancouver. 

' Rudôlf deGroot, 

_ sions from the four pilot studies. was .. 
undertaken to serve as a -basis for discus'. 
sion at the Workshop of'$pecialists . 

Wageningan :Agricultüral University, . 
Wageningan, The Netherlands 
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in depressiorial areas or where an addi-
tional source of water nourishes the wet- 
lands. The, dominant wetlands . are fens 
and bogs . In the more humid eastern part 
ofthesé..regions, .raised bogs be . come 
much more frequent . In the Low; Boreal 
Wetland Region - . the. most, temperate 

Tide 
Wetlands Are-Not Wastelands.- Syntbesis 
of Pilot Study Results, 
December 1989 - 

Author _ : 

Miçhal :J . Bardécki ;` 
Ryérson Polytechriical Institute, Toro rito 

Scientific-Authority . 
Wayné. K. Bond, , 
Sustainable Development Branch, Ottâwa 

With reviews by members of the National-
- Steering Committee. . 

Wetland Region Types 
This ;appendix -examines briefly the . 
twenty wétland,regions in Çanada . It : àlso. , 
considers their distribution and. that of ' 
wetland . classes -within the context of . 
~broader geographic areas. .. . . . . 

' Arctic Wetlands - 

In the Canadian Arctic; there ; are thtee 
wetland regions: High Arctic (AH) ;, Mid . 
Arctic (AM) and Low Arctic .(AL). The pri- 
mary factors affecting development of 
Arctic Wetlands .are very low .précipitâ= 
tion and cold temperatures . Permafrost 
uinderlies the' wetlands at shallow l depths 

Conclusiôn 
As ,in âny multi=year, projéct with ~many . . 
phases, there have been many other peo-
ple: who contribiitéd- in a variety of ways . 
Appreciation is extended to, all those who. 
participated in the pilot studies as field . . 

' researchers, . interviewers, computer ana-
lysts, cartographers; wordprôcessors . or 
providers, of information. To others whb 
assisted_ the project in any way, a 'special 
vote of thanks . 

The Niational Stééring Gomniittee; 
Wetlands Are Not 
Wastelands Project. 

These wetlands are characteri.zed by 
intensely çold,winters but -relatively warm 
summers. Precipitation 'lev- . 
els; although higher than in 
the Arctic, are still relatively-: . 

Append ix . B 
low. Because permafrost 
vanes across . these regions, 
it-affects -wetland formation in different 
ways, creating a variety of peatland forms: 

Boreal: Wetlands : 

Boreal wetlands :are characterized by cold 
winters, and warm summers. The Conti-
nental precipitation gradient and thermal. 
différeintiatiori from north to south is 
responsible for creating four wetland , 

and prohibits internal drainage, tending 
to colic éntrate ̀the available moisture at . 
the surface: . As a result, wetlands are' 
restricted to poorly drained depressions 
or to areas where additional water nour- 
ishes the. wetland. 

regions ; High Boreal (BH),' . Mid Boreal ' 
(BM), T:ôw Boreal (BL) and Atlantic -Boreal 
(BA) . In the :sub-humid. western part of . 
these regions, .wetlands ôccur generally 

Subarctic Wetlands 

Three subarctic wetland -regions : High : 
- .SÜbârctic (SH), Low Subârctic (SL) and 

Atlantic Subarctic (SA) occur in Cânadà . 



GEOGRAPfiIC AREA, ' ` WETLAND REGIONS* ' . PRINCIPAL WETLAND CLASSES 

` 1 .: Pacific Coast . OP:;~TP Marsh ' . 

2 . Prairies - PC; ;PI ; BM (minor) ~ . Marsh ; shéilow-open water , 

3 . Eastern Temperate BA (minor) ; BL (minor) Marsh, bog, swamp , , . 

° 4.8 oreat BA; BH,; BI. ; BM . ° . . ; Bog, fen , 

. 5 . Atlantic coast , .' 

and Maritimes . BA; SA; OA - 'Marsh, bog ° 

6 . Northern.Cânada AH; :AL ; AM; SH~ SL; ME- Bo,g, fen' . 

. 7: Western Cordillera 
- Mount MCP ;Ml,- MR Bog; fen . _ 

Tciblé A-1 Catégordzation of wetlands . . 
* Wetland règioüs as defined by the National Wetlands- Working Group f1986) , 

boreal wetland region . . - raised, bogs .:and 
various forms of fens are common . . In : 
contrast, the High, Boreal . Wetland Region . 
displays permafrost features such as pâ1- 
sâs and peat, plai 

- Prairie Wetlands 

Prairie wetlands feature low precipitation, 
cold winters and warm summers-The low 
levels of precipitation .ând .the long peri= - 
ods -of drought do . not 
promote the, development of . 
peat-forming vegetation ; : . 
hence there are few .peat- 
lands. The, marshes and shal- 
low. ôpen waters that occur. . 
in many depressions may be 
'subject to séyerë :"draw= . 
downs . Concentration of 
salts frequently occur in, 
depressions; .creating saline . 
water conditioins . 

There are -twô Prairie wet- 
land regiorns : Continental 
Prairie (PC) and intermouri- 
tain ̀ Prairie (PI) . . The- Conti- 
nental Prairie' Wetland 
Region,: in Southern Alberta; 
Saskatchewan, and ManitbbaAs character-. . 
ized by level to . undulating, And rolling 
ter~ain; broken by valleys, escarpments; 
and hills: Generally lying at a. high eleva- .- 
tion, the. Intermountairi , Prairie region, ,in ,central 

British. Ço.lumbia, o.cçnp,ies, â 
series of eroded plateaus, hills, valleys and . 
terraces . : 

There are four mountain wetlands 
regions: Coastal Mountain (MC); Interior 
Mountain (MI) and Rocky Mountain. (MR) 
located in. western Canada; and Eastern 

Temp'e,rate Wetlands - Mountain (ME) along .the coast of ; : 
Mild winters and warm summers charac- ' . . Labrador in eastern Canâda : Tlie distribu- 
terize the temperate wetland regions ..- tiôn of wetlands is restricted by the steep' : 
.which experience moderately, high topography, with limited wetland devél- 
âmoùnts.ôf precipitation . As a. result, tem- : . .opment found:in valleys or on flat saddles 
peratë° wetlands display .luxuriant plant - or ridges. 
growth and marshes, bogs and: swamps. 
are common. . There ; are-. two temperate 
wetland regions: .Eastern Temperate (TE) 
in southeastern 'Canada; and Pacific 

` Temperate (TP) in British Columbia . . : 

Oceanic Wetlands 

Two .small oceanic wetland regions, 
Atlantic- ̀ Océariic (OA) . and Pacific 
Oceanic (OP) occur at :Canada's extremes , 
in Newfoundland and British Columbia 
These wetlands are" characterized by very . 
high levels of precipitation and mild tém-, 
pe.ra.tures . Small .pools of water and 
unique peatland forms at . higher . 

are often present: . 

MoUntaht ., Wetlands 

Summary 

These . seven broad geographic . areas . 
Ac ross. Canada, based upon considerations 
of climate_; vegetation and 'physiogrâphy; 
provide a context :for general wetland 
region and. wetland class deniarcatiôn . 

.,(Table A=1) . ; 
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. Wetlands are complex . ecosystéms ; many 
of thèir functiôns and 'processes are just . 

beginning to .be understood: For this rea-
son in many areas of the country. detailed 
information concerning wetlands. is. often . 
difficult to find . TO be able to -complete 
the evaluation portion ,of this Guide, .̀ 
information on wetland functions and val-
ues is required. To help find . information 

about wetlands, there âre a number of 
sources of information in .your area which 
can- be accessed : Some of these are listed 
below: , . . 

Agriculture Canada : . 

Canadian Nâtiirè Federation . 

Canadian Wildlife Federation ' 

Append. iz C ' . 

Provincial Department of Fish 
and Wildlife 

Provincial Department of Forestry 

Provincial Department. of Land or 
Land, Registry - 

Environment Canada . -
particularly the Canadian Wildlife ' Provincial Department of 

Service, the Canadian Parks Service; . Natural Resources , , . 

and the Inland Waters Directorate. 'Prôvincial:Department of Revenue 

Federal, Provincial ôr, . . . Provincial Department of Toun m . 

Ducks Unlimited Canada 

Municipal Museums'_ . 
Provinçial or Local Land.Trust -

Fisheries and. .Oceans Canada 
Provincial Naturalist Association . 

Forestry, Canada 
Provincial Wildlife Federation .-

Municipâl Planning Department 

Nature Conservancy of. Canada 
. , p . Universities and Technical Colleges 
North American Wetlands Conservation . particularly. the Departments .of -
Council (Canada) - ' ' Environmental Studies, Biology, 

Provincial Department of Agriculture Geography, Economics or Business,. 
`Archaeology, History, Engineering, 

~Proviriciâl Department of Economic . Law and Library 
Development 

Wildlife Habitat Canada 
Provincial_Department .of ' . 
the Environment ' , . World Wildlife Fund Canada 

Statistics Canada 



"ere to Look? 

If unfamiliar with the applicable. land use 
controls:which may assist: in identifying 

" special devélo.pment . .ç.ontrol require- 

Government Policies and Regulations 
Affecting Wetlands ~ 
-Each level of government has particular 

-methods and: tools for the control; . man- 
and development of private and' agement, 

public .lânds . : Each case is spec.ial*1 each 
wetland requires special: consideration. 
Even so, the evaluator should be aware of , 
the _types. of tools available to control wet- 
land conversion . The following describes 
some of those tools: . For' a more . thorough - 
review see Land Use- Planning and 
Sustainable Development in Canada: 
(Richardson, 1989) available from the 
Canadian Environment Advisory Council., . 

Municipal Plans, (Urban and Rural) 

Municipalities :under , provincial 'jucisdic- 
tion .= enabling legislation varies- between . 
provinces -'hâvë completed "official 
plans", "community development- plans", 
or "land: use guidelines" which direct 
development and designate acceptable 
land use- activity. Regional :or provincial : 
policies may or may not direct such 

_ plans; 
. . , 

A municipality may regulate the-usé. 
of ~privafe land by a zoning by-law and 
authority. to- control: the subdivision of 
land . . As a result, local authorities display 
a- significant control over -the activities 
which might detrimentally affecx wet- 
lands. 

- Land Use-Policies and Regulations 

Within the: two:.previously identified jtiris- 
dictions, a variety of land use policies and 
regulations have 'been developed. In 
geriéral where development pre 'ssures 
are the most acute; a variety, of develop- 
ment policies, regulations'and_ controls 
have been developed. 

Land use policies are. generally pre- 
pared and adapted to govern a widé- 

` range of land use situations to cover , . 
genetic, needs. In areas where special 
considerations are- nèeded, there may.be 
performance standards in. place which 
set but specific objectives that must be 
met by. . any approved development. ~Or,, 
alternatively, there may be site design 
controls to aineliorate . specific potential 

Internzunicipal or Regional Plans. . detrimental: impacts . Regulations are 

Three provinces-(Alberta, Ontario and ' . . .specific requirements, that must be : 

Quebec) have regional land use planning addressed. for a variety. of reasons. , 

,structures . These regional authorities . Any. one. of these may be useful, in 

have at their core municipal-driven . protecting wetland resources; .if the 
nd use Addresses control 

use may. fall within . their framework con- : , specific wetland needs. 

sidérablé attention is actually focused, 
upon urban issues and ~developménr: 
Therefore, intezmunicipal. plans provide 
little potential to address regional. wet- 
land issues under current situations . 



ments, .the evâTuatôr shoûld, talk to . the 
local municipal office and ask to speak to 
the. planner ;in . charge . That planner .can . 
provide' . specific inforniation about the,' 
appropriate land use contrôls affeçtilïg 
the wetland in question . 

Available Tools 

Where wetland_ protection is desirable or 
wetland values- are worthy of considera= 
tion in the planning and -development 
process, then the,. local municipal, . autbori-
ty should be:encour4g.ed to examine 
alternative methods such . .!,s wetland., 
zoning categories based upon . type of 
function- and value; modified develop- 

ment review procedures, based upon, 
special consideration of environmentally 
sensitive areas- and municipal en_virori-
mentâl impact assessment procedures for 
dévelopmc-tit that is . identified to ~have 
partiçulâr, .potenti.al ;é;nvirônniéntal 
effects. 

Provincial and Eederi~l Policies 

At the present (March .1992), the Federal 
' ̀ Government has published ̀ Tbe Federal 
Policy on Wetland Conservation . Three 
provinces have public consultations 
underway ;for provincial wetland policies : . 
Alberta; Saskatchewan and:Ontario . 

Selected Wetland References 
Ccinada's,:Wetlcands . . 1,986 .-(a) Distri- . Tbé 'Canadian Wetland Classification 

Ottawa. 14 p. Booklet with 

bütiôn of Wetlands, (b) Wetland Regions. . . System . 1987 : Ecological Land Classifi~, . 
Energy; Mines and .Resources Canada and cation Series ; No ; .21 . 

standardized de finitioris,. - 

Environment Canada" Ottawa National Canadian-Wildlife Service . . > . . . . - 11111 
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Authored by the~ National Wetlands 
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across Canada . : Policy Consortium : Conway, Michigan : 

. . . 78p : 



Wetlciri'ds,. of North. America. : 1.991 . . " ' Wetlands_ in Canada:, Canada's Ritmsar. . 
Thomassoü-Grant, Charlôttevillé, Virginia . SiteS. 1991: Canadian Wildlife Service,, 
U.S.A . A, pictorial look at the richness :;ând - . Environment ̀Can,ada . Ottawâ. 40 p. .An 
beauty ôf ..wetlands across Canada and the, .: .overview of-the characteristics,,manage~ . 
Ù.S.A . with bxief text and maps . Authored merit and distribution in Canada of 

~ . by B. Littlehales and WA., Niering. 30 .-major .wetland systems., designated 

Wetlands'. 1991 : International Water-
fowl . and__ Wetlands Research Bureau, 
Slimbridgé, Gloucester, United Kingdom. . 
224 p. rl :broad "overview ̀ of wetlands in 
all areas of the world. with a balanced 

. : : presentation of .photographs,. . text, data 
` . analyses,. and graphics . Authôred. .by 
M. Finlayson and M. Moser. ' : 

Background Documentation to the 
Wetlands are Not Wastelands Project 

Bardecki, 1VI:J : (198Z) . Wetland. Evaluation .' 
- Methodology Development and Pilot Area 

Selection. Report, No . 1 ; Wetlands aré Not. 
Wastelands Project, _Wildlife Habitat 
Canada arid' Environment. Canada, 
Ottawa . . . _ 

Bardecki, M.J ., (1988) An Application of _ 
Willingnéss-to-Pây ; Op pôrtunity Cost . 
and .Cumulcztive~Impact Methods. to,. 
Greenock, Swamp, ~Qntariô. . Report No . 3, : 

. Wetlands arè 1Vot Wastelands Project, : 
Wildlife ̀ Habitât Canada and Environment 
.Canada, Ottawa . . . . 

$ardecki ; NLJ. (1989) : ;Synthesis of Pilot' . 
Study Results: Report No. 6;. Wetlands are 
Not Wastelands Project, Wildlife Habitat 
Canada . and,' Environment Canada, 
Ottawa . 
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E:W:-Manning. (1988}. Wetlands aré,Not.' 
Wastelands.' Interim Report, Report No . 2, 
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Wildlife Habitat Canada and Environment 
Canada, Ottawa . ` , 

as internationally significant- . unde'r, 
the Ramsar. Convention . Authored by 
D.1 ,,Gillespie ; H: Boyd and P. Logân. 

The Federal. Policy .' on~ Wetland 
Conservation . 1991 : Government of 

- .Canada. Ottawa. . 14 p: An examination of 
goals and strategies for conserving 
Canada's wetlands and.thé federal role in,. 
this national initiative . . , 

Ferguson; E1, ; G: Holmari and R. Kistritz . : 
(1989) . Application of Wetland Evaluation. 
Methods to the Cowichan Estuary, British 
Columbia. Re port No : . 4, Wetlands are 
Not Wastelands Project; Wildlife Habitat 

,.Canada and Environment Canada, . 
.Ottawa. ; ; 

Stbkoe; P. ; J: Roots and, B. Walters. (1989) . : 
' Application of ,Wetland. Evaluation 

Methodologies to the .Minudie Dykelands, 
Nova Scotia. Report . No . 5 ; Wetlands are . 
Not Wastelands Project,, Wildlife Habitat 
Canada and `-Environment Canada,, 
Ottawa : 
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