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Y etlands are a commonly
- 'misunderstood resource.

understand and value wetland envrron—

‘ -'"_‘ments Yet wetlands are among the rich-
' --est of env1ronments -often provrdmg af
< .w1de range of beneﬁts to society. Snnply -
o put an envrronment w1thout wetlands is-
‘incomplete and may be unable to support' '
‘the funcuons upon Wthh we depend for.

l1vehhood lifestyle and' life support. -

Thrs Wetland Evaluation Guzde rep-- )
_ ’ resents the completron of a joint project -
' '_Z’between Env1ronment Canada and
“Wildlife Habltat Canada to fill the. need

- for.an objective and co_mprehensrve

- ~means to address wetland- deVelOpment" -
) concerns ‘The Guide is desrgned to help .
‘ .those who: must deal wrth the conver-_- -
s sion, modrﬁcatron or conservatlon of wet-.

lands to identify all- .of the funcnons and

" values mvolved, and to_ard them i in assess-
. ing the' trade-offs that miay Be necessary..
" If properly. applied, this Guide will result
_ ""-'m a much greater understandlng of. the"‘
"_frole of. Wetlands and the effectrve inte- -
gratlon of that understandrng 1nto the

: planmng process R

David Brackett
- Director General

" Canadian Wildlife Service: .=~
‘ _Environment Canada

Terms such as swamp -or~
. . o wasteland are frequently -
used — belymg a common failure. to

Whrle the focus of’ thrs pro;ect and

of the Guide has been on wetlands, this >
approach and’ methodology can ultunate- .
- ly have much- broader apphcat1on
- Wetlands were'chosen as the - .
."lnrtlal focus . because they
{-"encompass such a broad range -
- -of. envrronmental factors and-
. beneﬁts derrved from them;, .
' The range of functlons and values 1dent1-’ -
- fied ‘can also be found in agncultural .
{ ;forested aquatic; or ottier env1ronments ,
_ ThlS Guide is mtended to be of use to. R )
'anyone who is- involved ina decision con:
'_cernmg the’ alteratlon removal preserva- -
-tion, reconstruction, or use of wetland".
‘environments. The GUIdC can be used as -
- " a.point of reference for planners .devel- o
'opers envrronmental or conservatlon L

groups,. admlnlstrators educators
landowners ‘and. poht1c1ans Tt is hoped_ :

: that this Guide will lead to greater under- "
'_fstandlng of: the benefits: associated with’
E wetlands to socrety and to landowners","
' and wrll foster nnformed and rational dec1-
sions concernlng the- use and manage-
’ .ment of wetland env1ronments ‘
. Comments on this GUIdC are wel-‘ -
“comed and may be provided to the' o
-'-Secretarlat to the North American . -

: ,Wetlands Conservatron Councrl (Canada)
o mOttawa '

David J, Neave
.. Executive Director Lo
Wzldlife Habztat Cunada P

Foreword’.ff?



. has gone into the conceptual
. 1zat10n research pilot. stud

out the five years it was bemg developed

-_Thanks are offered. to all’ who were _‘:
‘ directly mvolved commented on, or )ust S
: gave support during its creation. '
‘The. following: individuals and N
. orgamzatlons contrrbuted drrectly to 1ts -
'_development ;

- ies, wrrtrng, ﬁeld testing and‘- ~
publrcatron of this Wetland Evaluatlon
- Guide. Many people contnbuted through

- great deal of time and effort e
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B Study Process

‘t1ve evaluatron methods

o S 20 a lrterature review- of alternatrve"
o Authors Wetland Evaluation Guide T .

. (in alpbabetzcal order)

: evaluatron methods

E As in any multl year pro1ect
with many phases, there

. '_- have been numerous-other - .
"~ people who contributed in a

variety of ways. Appreciation

i 'is‘extended to all those who .

participated in the pilot
studies as field researchers, i

-interviewers, computer -

analysts, cartographers,

.- word processorsor < -
"7 providers of information. ©
. " To.others who assisted the. .
. -projéct in many ways, the -
R = . authors extend their thanks. .~

~ The pro;ect has been undertaken in a Coe
) number ‘of drstmct phases, namely ’

o _1.' a. prellmrnary workshop on alterna-: R

3. four prlot studies to test proposed s S
' ,evaluatlon methods: 1n dlfferent v

. _reg1ons of Canada,

4 a workshop of spec1a11sts to revrewv
" . the pilot study-results and propose: an"_' -
e vouthne for the Wetland Evaluatzon :

L Guzde and

i Guide itself. -

s -_Each of these phases is; brrefly .
' descrlbed in Appendix: A. Workshop .
o 'partlcrpants authors of studies, and steer-’
.. ing committee members for:individual s
- pilot studles aré also gratefully acknowl-' .

. edged in: Appendlx A T

I 5 - the draftrng, rev1ew revrsron andv L
" testing of the Wetland Evaluatzon
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: consrdered -as wasteland
unworthy of spec1a1 attentron
- 'As:a result; wetlands have fre-

quently been altered. or lost 51mply"‘
- 'because their value was not. understood'

and factored- into the decision process
- Yet,’ growrng ‘evidence clearly demon-

: strates. the very nnportant role — wﬂdhfe_ '

'productron flood protectron nature'_f':'
. study, aqurfer recharge,. toxic buffermg,~
- and recreation — that wetlands play in -

_j.‘our total env1ronment

“Environment; Canada: ‘and erdllfe"

4 Habitat Canada ]orntly undertook this

o project to examine methods for- evaluatmg‘

E »wetlands to facrhtate the 1dent1frcat10n

. .and the conservatron of valuable ireas.
‘Under the auspices of the “Wetlands Are
. Not Wastelands” Pro;ect several promis-
ing approaches to valuing envnronments S
were 1dent1ﬁed Four p1lot studies were. R
. then done in the Atlantrc Central, Prairie ..
:and Pacific Coast. regrons of Canada..
- These studies examlned the utility and -

o apphcabrhty of methods of wetland evalu-

* Evaluation GUIdC

Slmply put,. an env1ronment wrthout '

' wetlands is- 1ncomplete and a: potentlal v'
'_-threat to our well-being. Clearly, our past
: pattern of ‘treatment of wetlands cannotv,_"
- 'contlnue drarnage frlhng, dykmg, and'_
- -conversxon of wetlands must beé re-exam-- .-
ined as part of overall envnronmental"
stewardshtp As the steward of 24% of the;» :
: world’s remarmng wetlands, Canadlans' '

‘have no other choice.
This- Evaluatron Guide presents meth-

. ~ods and procedures Wthh 1dent1fy'-.
.. “wetland values and help to put the full. .-
" range of wetland valués centrally into the :

"/ planning decrsron process. By examrmng
- "this ‘guide and applymg its- evaluatron,
;methods pohtlcxans planners, admrms—
-_trators landowners developers non-gov- -

. ernment organrzatrons and 1nd1v1duals'

will be better able to consider the impli-

' ’_catrons of land use decrslons upon’ this ’
’nnportant envn'onmental resource o

' i,oo often wetlands have been-

~ fits from a wetland which
_may be. present ‘and to .

~ ASimple Th‘re'e,-_Stagé Ap‘proach
:J:The core of thls GUIdC is. a three -stage '{';‘ R
‘~'~evaluatlon approach which provrdes

steps to be followed to 1dent1fy the bene-

establtsh thelr value to
socrety and to compare

':therr value to the value of , o
. proposed alternatlves This approach ; '
takes the evaluator through three stages.- o
o or steps in the evaluatlon process:. the‘
first isa. general evaluation based on .’
i ‘readily available mformatlon the. second.“
_"___J_requrres a detalled mventory of wetland
::functlons and. benefrts the Iast.is a"f
' _,,specrallzed analys1s based on spec1f1c _
B v,wetland and prolect values which may |
: have to be estabhshed by the evaluator C
~Many. evaluattons wrll only requn‘e _

'the first or second stage This gu1de gives '

. d_ec_151on,makers the opportuiity to apply .
3 :"vevaluation'v'techniques_" that have proven - .
their worth, to"identify the particular-
- level of detail requlred for a specrﬁc wet-_ B
“ation and formed the basxs for thrsy'- ' ‘

land; and the type of informadtion re-
qulred to: render an mformed decision. -

As one ‘moves from the first stage to.
B the second stage to the third stage, the '
focus’ changes from -known. documented
_.and recognized values to more- -specific -~ -
 values which must be researched in detail R
for the partrcular wetland and pro;ect‘
'proposal under review. In the third stage
of evaluatnqn ‘the expertise of b10phys1cal'-
or socio-economic specrallsts will likely -~
‘ ‘be requtred to give comprehensnve docu- - .
- " mentation. and consrderatron of the com—
_peting values S O
Once the evaluator arrives at 2 well . _
- consrdercd evaluatron and 1ncorporates “
. these- fmdmgs into. a recommendatroni ‘
‘-decxsnon makers are able to deterrmne the =~ )
. most appropnate use for the existing wet-"" -
.land, based on the. full range of functrons e
B and values* o

10kelme

' The evaluator moves
" from Stage One to

Stage Two and finally
to Stage Three only if.

' the preceding stage
_ does not clearly. identify
" the most appropnate '
. use.. .



Why Wetlands 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. All 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 also be possible
to measure the economic ben-
efits associated with these
birds, whether they accrue
locally (for example through
hunting or viewing) or far
away at the other end of a migration fly-
way. Both are important, but may require
different means of measurement and eval-
uation. Wetlands are also key elements of
the life-support system, having ecological
benefits which present different chal-
lenges to evaluators.

Value to society comes from use
value, for either consumptive uses (e.g.
hunting, rice harvest) or non-consump-
tive uses (e.g.. viewing, water purifica-
tion). There are also more intangible
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
‘bequest value (leaving an intact environ-

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-

Wetland conservation benefits many wildlife species such as Canada Goose.

lishing the value of wetlands-continues to
grow. Which wetlands, and which attri-
butes of wetlands are critical 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

Land use decisions affecting wetlands
have frequently been based primarily on
the direct benefits predicted for the
proposed de\}elopment. While economic

Photo: Canadian Wildlife Service



worth is. 1mportant other costs or
- 1mpacts of such actlvrty are often not :."'-

) properly 1dent1fred .This is. partrcularly'.
1mportant where the same or- 51m11arg- i
o benefits could be: obtarned on other srtes'- -

w1th less 1mpact

- The Brundtland Commrssron s “Our :
o Common Future” report promoted the
.. concept of sustainablé development Th1si v
. means development which builds on the
e ,strengths of the- envrronment and doés
jnot waste! environmental resources “This'
approach ‘also unphes strengthened plan-"-_
‘ning . procedures to anticipate and pre-

vent negatrve envrronmental 1mpacts

careful evaluatron for thelr brologlcal v
,hydrologrcal and socio- cultural values. L
Applrcatron of the. concept of sustalnable g
development to- Wetlands Wlll requlre b
careful consideration:of the full range of . .

_ values derrved from wetland env1ron--__
."ments in an attempt to make optlmalj_
_long-term use of envrronmental resources, -

In the end, decrsron makers wrll con-

: tmue to'make hard choices affectmg wet-
"l__land retention, conversion to- 'some other o
" use, or-a combmatron of -the two. Better_- .
_.'1nformed analyses ‘will assrst in:that en-'b' .
B deavor. This Wetland ‘Evaluation GUIdC_‘ f_.» '
_ _is des1gned to facrhtate such analyses -
W’etlands are: natural systems worthy of o ’ S

Y] |mportance of 'Wetlahds .lj

” etlands
" important transitional

‘and water -and may have

E ..Afresh brackrsh or sahne waters.. They may

be permanent seasonal or temporary

. “In recognrtron ‘of the variety of wet-
: V.lands across Canada the Canadlan o
. Wetland Classrﬁcatron System recognrzes. v

' five wetland classes: bog, fen, swamp,

' marsh and shallow open water (see’

: _Wetland Classes SCCthIl 3). These cate-
o gones représent. the geographrcal diversi- . '
B ty of Canada with varrous wetland classes -

assocrated with: certain® regrons (i.e. pri-

. 5 _marﬂy marsh and ‘shallow open water in .-
~prairie regrons and bog and fen in north -

S 2 2 Evaluatlon of Wetlands

. ern regions).

occupy an

”position'between land

Wrth the 1ncreas1ng competrnon for

land partrcularly in urban areas, changes
.10 agncultural productlon technrques and
“ increased demand for
_hydro- electrrc power
. _wetlands ‘have contrn-

ued to be 1mpacted

While wetlands were. once vrewed o

,,'prrmarrly in terms of development for;_."
- example, as agrrcultural lands therr eco'_ »
. logical value has now been. more clearly -
identified. Dependrng on. wetland loca-
‘_tron class, ‘and functron ‘such values may-'.
: mclude sustenance of enormous numbers i
of waterfowl sources of' ﬁsh productron :
_storage’ and slow release of large quanti-, ’
ties. of water,’ erosron protect1on places

“ of beauty and recreatronal enjoyment

; In the past wetlands have frequently o
. been v1ewed as a detrrment to’ economrc
development an 1mped1ment to progress .
and a-cost to efﬁcrent land use or, as a -
- source of land for development Wrthv"
. comprehensrve socio-economic evalua- e
-'V’_'tron methods, however wetlands have '
. come to be recognlzed as havmg 1mpor-_ -
"tance in. the1r own nght These values are” e
based upon recognmon of the crrtrcal

20 Introductlon

~ through dykmg, ﬁlhng," L »
, dramage floodmg, and other forms of
’conversron Such use has caused theuv_
' number ‘and: extent of: wetlands to”
»_i'decrease substantrally Th1s ‘Guide: pro- -
vides:a. means of ob]ectrvely measurrng L
" wetland values- to: facilitate ‘well- mformed '
.dec1srons concermng wetlands '

" Wetland is defined as *

“land that has the water

* table at, near; or above . :

© the land’s surface or

- which is saturated for

- a long enough period .
... 'to promote wetland or ‘
. aquatic processes as-’
" *indicated by hydric-

soils, hydrophytic. veg- :
etatlon, and various

- -kinds of biological
- activity thatare
' .adapted to the wet

enwronment

. . Nat:ona/ Weflands Workmg Group oo
(1988) :



role wetlands play in the ecosystem, as
well 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.

While some wetlands are recognized
as significant because of their uniqueness,
others are also gaining
importance due to cumula-
tive losses of typical wet-
lands which reduce the
overall number of wetlands
approaching threshold
limits 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,
experiences and basic life-
support systems. Any eval-
uation of wetlands must
consider uniqueness and
relationship to all wetland
functions.

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 wetland 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 built 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 all values.

2.3 Distribution of Wetlands

Canada’s wetlands are distributed.across
all regions, and cover approximately 14%
of the country (1.27 million km?). These
wetlands in turn constitute approximately
one quarter of the world’s remaining
supply of wetlands. The largest concen-

Waterfowl hunting is one of many recreational opportunilies
offered by wetlands across Canada.

trations occur in northern Ontario, mid to
northern Manitoba, northern Alberta and
in the Northwest Territories. The largest
conflicts between wetland conservation
and wetland utilization, however, are
concentrated in southern Canada where
population, agriculture, and development
activities are greatest. Agricultural
expansion has been and continues to be
the major cause of wetland 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
has published an
excellent summary
of wetland status and
losses to conversion.

See: Wetlands in Canada:

A Valuable Resource,
Environment Canada, 1986.

Photo: K. Cox



surroundrng many ma]or urban centres. '
: (Montreal Toronto, Wmdsor Wrnmpeg,‘
_ ' Regina, Saskatoon and Edmonton) have
" been converted to accommiodate -agricul- - -
: ture harbour development and urban
o expansron Wetlands continue’ to- drsap-'_ B
’ pear at.the rate of about one half hectare .

-’per mmute

2 4 Purpose of th|s Gmde

The purpose of thrs Gulde is to facrhtate

S an ob;ectrve and comprehensrve assess- -
ment-of competing proposals for the use.
- of areas 1nclud1ng wetland’ envrronments -
What are the values assocrated with the
" wetland in its current state?” What values ‘

,'wrll be lost or garned if the. proposed _

development occurs? How ‘can these be

evaluated to support a dec1s10n on the L

i use’ of the wetland?

| "_2 5 Evaluatlon Steps

“ ‘The Gurde utrhzes a three-stage approach'_'

. for Wetland and development evaluatron

- (Frgure 2.1). The methods: combire

,:,ecosystem and economlc evaluatlon
techrnques - o

- Stage One evaluates wetland resources"_ _
~and proposed development as a. “General :

- Analysrs” step..-In’ this stage data/rnforma-
-tion - 1s eas1ly retrrevable and Well docu—

' mented the appropnate décision (pro;ect ;
_ approval I'C)CCthIl or mltlgatron/reloca-‘
L tion) is ‘easily confrrmed and/or erther N
" the wetland ¢r the prolect is readlly,

‘ <1dent1ﬁed as bemg the more beneﬁcral If
: not the evaluator moves to Stage Two.

- Stage Two is a more. “Detailed
o Analysrs” It evaluates wetland resources -
‘using a multlple value matrrx Apphcatron -
. .of Stage Two occurs when Stage One can-
not provide suitable dlrectlon or data 1s -
insufficient-at the Stage One level. Stage . -
_'Two must draw upon addltlonal usually' =

: ex1$t1ng, data sources

, Stage Three ‘or. the “Specrahzed'
‘Analysrs” stage is. apphed in:the evaluation.
process. when Stage Two" farls to address " -
“all issues and/or the apphcatron of the_ L '

multiple value evaluation process is *
lncomplete or mconclusrve Unlike the. . "
'prevrous two stages Stage Three relies
S upon new -data collection, utlllZCS‘"-.
" detailed economi¢: methods for full evalu- .
) ) atlon and is usually undertaken by profes- :
) . f_sronal specrahsts It is- typrcally reserved .
i ,' for ma]or pro;ects or classes of prolects

- 26 Use of Guude

-_‘The Gulde sets out a structured revrew ;
: evaluatron and recommendat1on process.” -
Tt serves as.a common starting pomt for -
o drfferent groups including_ the propo— -
‘nent, planners and conservatlon groups o
to systematrcally determme the values and '

' '_-1ssues at stake. and start a d1alogue on a

. common basis: This process moves. from 3
‘ an initial approach (Stage One), to a more
' detaxled evaluation (Stage Two), then to 2

- more specralrzed applrcatron (Stage a _
o Three). It is. expected that land use plan-

© :ners and related_drscrplmes admrmstra_- -
. tors and project proponents will be able
to apply the Stage One analysis. Stage
ffTwo will likely be applied by land use '

planners and related drscrplmes with - spe-

~ cial training in multiple resource analysrs_ .
-_"and support from specrahzed ‘disciplines .
_;'(brology, socrology, economrcs hydrolo—." o
gy)as requrred Stage Three on the other.
hand ‘will.very lrkely quUII'C coordlnatron.
and apphcatron by a resouirce economist
© with- assrstance from specralrsts in a.
E varrety of fields because of the complex
nature of the task -and additional-data -
: collectron All stages provrde mformatlon' '
on’ the range of’ functrons and related.
: beneﬁts wh1ch may be found 1n partlcular'_ o
' wetland envn‘onments :

. Thls Gulde asmsts in -
o placmg proper evalua-
tion on wetlands. It is
‘based upon.a three-.
- 'stage approach:

General Analysis’

- Detailed Analysis
sy speéialized Analysis." .

Who'should use -
> this Guide? -
- planners and _
. - decision. makers at -
- local and reg|onal

Ievels

. natural resource T

managers and
public agencies

" - ataprovincialor . .

_ - national level .
- developers and. .
- .conservation -

groups

. admmnstrators and
' -.polltlcuans »'
e 'educators o

L - anyone interested
" in effective plan-

ning of wetland

*environments. - "



: The Gurde Wlll be useful m a vanety S
- of srtuatlons For example it can assist in-
e ”evaluatmg the desrrabthty of proceedlng’-
Cwith’ agrrcultural recreational, ‘industrial* B
or-residential. developments in. estua~'5'

review procedures the ‘Guide can'serve

Whrle many rural/agrrculturalf S
: dramage pro;ects contmue to occur wrth- ;
~out systematlc scrutmy, due to’ thetr small - - .
size ‘or due to: exclusron from formal’.

" Wetlands are complex .
__environments. They ‘-
_require systematic

~.rine/delta: wetlands It will also help to. . as an illustration of the factors that need  evaluation. -
‘ "fldentrfy the appropriateness of dranung, - to. be consrdered The Gurde can be at ¢
'protectmg or enhancmg/restormg prairie least mformally applled to small pro;ects’ .
' potholes. It can also be used to. analyze_, Lasa pomt of reference or apphed com- ..
- the unphcatlons of, and sultable response . .prehenswely as part - of an assessment of -
to wetland f1111ng in urban areas of = the cumulatrve effects ofwndespread wet- o
: the country ‘ T land dramage e .
- 'High Wetland' V_alues , ngh Pro;ect Values =
SR Wetland Prolect
"'_L,Protected Proceeds
Low Project Values : Low Wetland Values " _'

Figure 2.1 'I‘Zé.'_stagedappfohch' used in tiqis G_it_ide. e



3.1 Introduction

espite continued detrimen-

. tal impact to wetlands,

‘Canada is blessed with a

variety and abundance of

wetlands - over 127 million hectares of

wetland comprising an estimated 24% of

the total world wetland base. Each wet-

land class displays dnique characteristics

which sets it apart biologically and hydro-
logically.

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, soil, local

climate, landscape setting and existence

of permafrost). '
While ecological classifi-

cation is useful to conceptu- 3.0 Wetland C|asses

alize wetlands, actual field
observations frequently

reveal wetlands that combine several
complex units. For instance, marshes are
often associated with shallow open
waters. Therefore, any wetland miapping
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 (1988).

Bog
Bogs are peat covered wetlands in which
the vegetation shows the effects of a high
water table and a general
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
peatland harvesting and

forestry drainage in some
 areas of Canada.

Slope bog, Queen Charlotte Islands, British Columbia.

Photo: E. Oswaid



Fen

Fens are peatlands characterized by a
high water table, with slow internal
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 northern areas generally
away from agricultural or urban develop-
ment impact.

Swamp

Swamps are wetlands where standing or
gently moving water occurs seasonally 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
nutrient-rich, productive
sites. Vegetation may
consist of dense conifer-
ous or deciduops forest,
or tall shrub thickets.
Swamps are most com-
mon in southern temper-
ate areas of Canada.
Impacts usually occur
as a result of drainage
for agricultural or urban
development purposes
or as a result of altered
water level fluctuations
and forestry development.

Hardwood swamp at Backus Woods near London, Ontario.

Boreal fen in northwestern
Manitoba.

Photo: C. Rubec

Photo: C. Rubec

There are five
wetland classes:

- bog

- fen

- swamp

+ marsh

- shallow open water

See “Wetlands of Canada” (National
Wetlands Working Group 1988) for
details. Appendix E lists other selected
references.

9
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Marsh

Marshes are wetlands that are periodically
or permanently inundated by standing or
slowly moving water and hence are rich
in nutrients. Marshes are mainly
wet, mineral soil 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 relatively high oxygen
saturation. Marshes are character-
ized by an emergent vegetation of
reeds, rushes, cattails and sedges.

The surface water levels of
marshes may fluctuate seasonally
(or even daily) with declining
levels exposing drawdown zones
of matted vegetation, mud or salt
flats.

Impacts are usually caused by
agriculture, dyking, filling for
urban development, or impoundment
development. They are common along
major temperate lakes and in tidal coastal
areas as well as in association with prairie
ponds.

Shallow Open Water

Shallow epen waters include potholes,
sloughs or ponds as well as waters along
river, coast and lakeshore areas. They are
usually relatively small bodies of standing
or flowing water commonly represent-
ing a transitional stage between lakes and
marshes. The surface waters appear

open, generally free of emergent vegeta- -

tion. The depth of water is usually less
than two metres at mid-summer levels.
Impact to shallow open waters
comes generally from drainage for agri-
cultural or urban development purposes
as well as harbour, recreational and
hydro-electric facilities development.

Salt marshes on Grosse Ile, lles de la Madeleine, Quebec.

Shallow water babitats in Nova Scotia
are often rich in flora.

Photo: C. Rubec

Photo: C. Rubec



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 Region 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 the likely contin-
ued wetland impact in wetland
regions and the potential for
accelerated wetland impact in
others, unless new methods
of wetland evaluation and pro-
tection are put in place.
Significant pressure by a vari-
ety of land use activities upon
the Boreal, Temperate and
Prairie wetland regions is illus-
trated. It also suggests that many wetland
forms in these regions are under pressure
of conversion. As well, future potential
land use activity impact will likely contin-
ue to exert conversion pressure upon
wetlands (Figure 3.1). A map derived
from national analysis of land use dynam-
ics indicates those areas of relative overall
pressure on wetlands in Canada (Figure
3.2).

Peatlands dominate the landscape in much of Labrador.

Photo: D. Wells

11
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Fzgure 3 1 Wetland Converszon Matrzx
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. .- Source: A Turner, State ofEnvtrénrr{ent Reporting Service, Enviroriment C_anadd, (pers. comm.) .



| , ,'_4 1 Introductlon

'derrved from the wetland:.e. g. “Clean

_'drmkmg water, a. place to swim, take

~photos, hunt ‘ducks, reduce flood damage

downstream ‘reduce drought risk on ‘, ,
§ ad;acent frelds commercial [trapping of -

v 'furbearers -or harvest of wild rice.. Value'
-+ is derived by society from the continued
~_supply of all of these beneﬁts Alterattonf‘

‘of - the Wetland may remove or mterrupt -
the abrhty of the’ wetland. to contmue L

- support. the functlons on whrch these{ -
- beneﬁts depend.. I S

, "This section exarmnes wetland func T
- trons under three headmgs -These are: :

: ¢S] hfe support N¢3) soc1al/cultural and'

= (3) productron funct1ons (Flgure 4 .

42 Functions as Values7 g

'Wetland fl.ll’lCthIlS provrde many beneﬁts:f

"o socrety These benefits do have valug;

food, risk reduction, ]ObS lifestyle, hfe .

: support for humans and other species.

) _ Wetland funct1ons may or-may; not‘g
o provrde beneﬁts that are readrly measur-
able. Many Dbenefits deriving from a wet-
land may have no measurable unmedrate -
" value- o society - the wetland may be = :-
_ .physlcally remote or. the funct1on,

:  fay not contribute" tothe sustenance ofa. =

life form: or product that clearly has a’
- market value to society. ‘Generally, how-'.__

-€ver, most wetlands contrlbute d1rectly

' etland funct1ons are "
- defined as the capabili- -
ties of wetlarid envrron-.v' '
_ ments to provrde goods"
f‘and servrces mcludmg basic llfe-support
systems Such functrons may dlrectly or’
. indirectly provrde beneﬁts to society. A"~

+ given wetland, based on 1ts physical and -
blologrcal characterrstrcs can, for exam-.
L ple, support water storage, habitat for

’ many specres scenic views, fish. habltat '

"~ toxic buffenng and flood control. Based-
on these functions, many beneﬁts can be -

- ferent values ‘which vary in"

or mdlrectly to soc1ety s well bexng and

h hence have some demonstrable value ’

4 0 Wetland Functlons

Wetlands. hdve very drf—

type and’ magnutude depend-

- ing upon- thur location,
g ’effect upon society or ecologrcal pro-
© cesses and their, relatlonshlp to other"'

' wetlands : -

_ ‘Some wetland functrons and thev‘ L
'beneﬁts based from'them are critical to" . " "
the ongo1ng well: ‘being of socrety
Particular. benefits may be’ sensrtrve to.
ecologlcal limits or thresholds wlnch can- . ..
not be exceeded Any wetland evaluatron'

: should reflect such issues;

(i 4 3 Llfe-support Functlons

. Regulatzon and Absorpnon

- Regulatron fun< trons relate 1o the capacr- B
ty of wetlands. to regulate and mamtalnjf
essentlal ecologxcal processes and life-
' support- systems Several of these func-

tions-are described below. C
; ‘ Wetland hydrology is crrtrcal to the _
' development and maintenance of wet-'. L
“lands and all the other functlons associat- .
- ed with it: Convers1on ‘or change to the = -
““hydrological functrons can result in asso--
e ciated . change to the- other wetland func-
" _tions, reducmg or ¢liminating the’ ablhty.
to absorb waste; or buffer other changes o

Wetlands play an- 1mportant ‘role in

:the management of ‘water ﬂows w1th1n .

- their dralnage basrns ‘often. effectrng, o
. -flood peaks and storm flows, enhancing -
 water quahty, and buffering shorelines .
e agarnst eros1on ‘The. ability to reduce ; ’
};floodlng depends upon the wetland’s - o
-size, shape and locatlon in the water-
shed The benefrts 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 -
‘s needed in flood ,control,st_ructures.k -

Regulatlon and Absorptlon e
"+ climate regulatlon

--.watershed protectlon and‘ e

- water catchment

+ erosion preventlon and
.soil protection " -

»- storage and recychng of

“'human waste T

. ‘storage and recyclmg of
energy - k

" -+ toxics absorption -
" (From deGroot, 1988 and Fiiion, 1988.)



- Ecosystem Health ‘

"FUNCﬂoN__s -__.(cA'PAB'lLI.'_'nés)__

- Chmate regulation, toxrcs
- absorptron stabﬂrzatron of
= blosphere processes, water 'R
storage, cleansmg

= Regulatlon/Absoiptioh

' EXAMPLES OF PRODUCTS

SERVICES AND EXPERIENCES
SUPPORTED BY WETLANDS

“Flood ’eontrol '(lives sa’ved
- $ saved), contaminant reduc- U
g ftron clean water, storm. .
| ‘damage. réduction, _health

o beneﬁts eros'io'n'contro'l. :

EXAMPLES OF BENEFITS
- TO SOCIETY DERIVED |
. FROMWETLANDS

: Sciénéé/]nformation‘

Nutnent cychng, food cham

support, habitat, biomass. stor-‘.' .
: ’agc genetlc and blOlOglCal
' d1ver51ty :

1 Envrronmental quallty, ‘mainte- | o
nance of ecosystem mtegnty, '
- risk reductron (and related
optron values). - '

. Specimens for research zoos
. _‘.botamcal gardens represent— :
~ ative and unique ecosystems.

- Greater understandmg of ©
- nature — locat10ns for. nature a
" “study, research, edueatlon =
B (ﬁeld trrps)

Aesthetic/Recreational . |

"Non-consumptrve uses such

‘as viewing, photography, brrd— B
- watching, hiking, swimming..

.‘Drrect economic’ beneﬁts to B

f_users personal en]oyment and A
: relaxatjon, beneﬁts to tourist'
- mdustry, local eeonomy

. Cultural/Psychological - | .

' Subsistence Production .

_Wetland uses may be part o
" of traditions of commumtres ]
 religious or cultural uses; ;
o future (optron) opportumtres..-.- E

Socral cohesron mamtenance ,
-_of culture value to future
generatrons symbohc values

. Natural production of l_ﬁi'rds,’» »
 fish, planits (e.g. berries, .-
- -rushes, wild ri‘cé) .

‘Food, fibre, self-reliance for - .
communrtles nnport substrtu- N
tron mamtenance of tradmons i

Commercial ‘Proc_laetion., e

' ‘Production of foods (eg; fish, -|
'_crops), fibre: (e g wood straw), ¥
T sorl supplements (e.g: peat)

Products for sale, ]obs mcome

i contnbutron to GNP

Fzgure 4. 1 Translating wetland ﬁmctions mto benef' ts valued by soczety

Adapted Irom deGroo! 1 988 and Filion, 1988.




. In add1t10n wetlands act as. “envrron—:'i:
mental ﬁlters” partrcularly in agncultural' s
o vand urban areas where runoff carries w1th'-'-'-,'

. it an excess of nutrients and often toxic
- 'chemlcals Through ‘wetland vegetatron
" life cycles such chenucals are frequently

removed from the: water T he- advantage'

-~ of thrs “cleansmg” has env1ronmental and -
; soc1a1 beneﬁts by reducmg ‘water’ quaIrty '

_contammatlon in downstream and"_ N
groundwater areas. For. instance, wetlands'_

- dre widely used throughout North

' -'Amerlca as sites for- secondary sewage or. =

- stormwater treatment

1In the. pra1r1e reglon wetlands have -

" an influence -on mlcro chmate and

; groundwater by strmulatmg local precipi--

such functions become threatened What

brmpact does such modtﬁcatron have upon
. crop ylelds’ What are the long -term’ - -
. effects upon dryland farmmg? What' other

tatxon and replenlshlng groundwater'
) supphes As pra1r1e wetlands are drained,

-benefits of farmers and: other rural

o resndents are affected by the changes’
' These and snmlar ‘questions. must be

'addressed in wetland evaluation -to allow.i‘
full consrderanon of the. links between
alteranons to the’ ecology and. then' socralv '

: }4 4 SoclaI/CuIturaI Functlons

-and econormc nnphcatlons

- Ecosystem Health

: 'Occupymg a umque posmon 1n the;.‘

! ‘Wetlands support a complex web of energy

' transfers and assocrated ﬂora and fauna. .

“For. mstance “marsh.and swamp habitats. -

N _some types of fens, are blologrcally more

‘ diversity. .

Tradmonally, wﬂdhfe values partrcu- S
. larly for'waterfowl, have been the prime

produce four times the net primary
v nutrrent productlon of lakes. However,
- hutrient- -poor wetlands; such as bogs and -

- reason “for ‘the recogmtlon and protectronf

of wetlands For mstance prame potholes d

:prov1de habltat for the productron of‘
‘roughly. 50% of the North Amerrcan U
'iwaterfowl populatlon Wetlands in estuar-
- ine or coastal areas are essential to thé -
‘maintenance of various fish and inverte- )
brate stocks Freshwater wetlands also'._'
"{:j'provrde essenttal spawning habrtat for
many- flSh amphrblan and mvertebrate-:'
specres o - ' R
~ Wetlands support a varrety of mam—’ R
. mals and a large. number . of birds of prey, .
songblrds and shoreb1rds Of.the 95 A
~ species of ﬁsh brrds ammals or plants_
currently classrfled as- Threatened or.
V Endangered in Canada, 40 to 45 specres_
j‘utrhze wetlands as critical habitat. ' o
The blologlcal functxons mcludmg

drversrty of habijtat, are often the most sig:
mﬁcant element of the" socral and cultural-' _‘

- value of wetlarids. For. mstance it is the” "
. vast concentranons of mngratlng water- B

‘ Ecosystem Health
"+ maintenance of’ b|olog|cal

dlversny

e blologlcal control
" * + maintenance of nutﬂent.
: cycle/food web .. - -
« providing mlgratlon habltat

-prondlng a nursery h-ab'_tat R

. biomass storage

fowl shorebirds; raptors and other avian .: "':_'-' R

fauna whrch attract large numbers of -
“hunters, b1rd ‘watchers, photographers -
- and h1kers These activities often generate
: fmgmﬁcant regtonal econormc bcneﬁt due
K to tounsm and recreatlon spendmg

e Science and Informatzon

" Aestbetic and Recreatzonal
i Cultural/Psychologzcal _
'transrtronal zone between aquattc and Wetlands have traditionally been a source’. -
L :terrestnal environments; wetland tharshes,
e swamps and shallow water areas are often -

. ‘highly productlve or “fertrle” ecosystems R

N of human sustenance In, timés past wet- .
- Tands yrelded for human use an abun-, ’
“-dance of staples 1nclud1ng food and S
) "clothmg, ‘whereas today yet, another form :
of sustenance is derived in the form- of -

: ;human recreatron a renewal of one s -
links ‘with the environment. “Watching -
. and. apprec1at1ng wetland W11d11fe and’

; hfe processes in"a marsh, for example S

‘fbrmgs pleasure and value to an mcreas-"'

simple; w1th limited floral or faunal'»‘ 1ng segment ‘of "Canadian society.

- SoclaI/CuIturaI Functlons

--recreatlon and’ tourlsm .
- aesthetics " s

:'spmtual/tradntlonal :

. _cultural and artistic- -
) lnsplrahon o

- ‘educational and scaentmc -
“information

_+'social cohesion S
bequest 10 future generatlons

““Wetlands make a cultural contribu- s

- *t1on to the hfestyles ‘of Canadrans ‘who- L
- _hunt, fish, trap and gather wetland “prod—_ S

ucts as part of thetr day to-day lrvehhood
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For them, the health of the wetland is
singularly important to their own well-
being. For others, wetlands may provide
scenic and aesthetic values; for still 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.

While such characteristics may also have

important biological and hydrological
value, their attraction for tourism
and recreation value can
be significant. In addition,
wetlands can have a “use”,
“option” or “existence”
value — value because by
being there, they offer
diversity to our lifestyle. As
well, wetlands provide edu-
cation and scientific value
for understanding environ-
mental issues.

Wetland evaluation
needs to recognize the
range of values which can
be associated with wet-
lands and needs to include
means of incorporating
these effectively into the
process.

4.5 Production Functions

Subsistence Production
Commercial Production

Wetland production functions incorpo-
rate a complex variety of biological,
hydrological and social/cultural aspects,
and fall 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

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

wetlands. 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
agricultural 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-

Production Functions

+ industry

- water supply

- food

« building, construction

and manufacturing
materials

- fuel and energy

- minerals

- medicinal resources

Photo: Canadian Sphagnum Peat Moss Association

Peat barvesting for borticultural applications, southeastern Quebec.



Three analysrs will require

x'»'ing -aﬁd/’or" dyking) eaﬁ also decreaseto:f_'
L margmal levels if little or no publrc sub--:'.' :
v srdy exrsts “This suggests that at some -
B point, natural: system productron function " .
- evaluatron will exceed the conversron ‘
’;economrc productron functron -€evalua--
- tion. Such consrderatlons must be glven -
' .greater attention in future wetland con—

. Version dxscussrons especrally N
if the altérnative use. or.con-. . .

47 Summary

. W’etland functrons are varied and drverse

dependrng upon wetland class locatron

~.and size. Any evaluatron of wetland func- -
“tions. must take into account all of:.

- «’the regronal and mter regronal hnk
' ages of such functrons

" version of the Wetland can-
not be reversed o »
‘ As the evaluator moves. .
" ,.fromStag_e Two' to. Stage -
Three, “Specialized Analysis;f,' ‘
" emphasis will be placed upon |-
estimation . of ‘economic
- values within a comprehen- -
- sive beneflt/cost framework o
~ for purposes: of wetland and_,;_' :
project comparrson Stage |

economic -production. func: . |
- “tion toels common to eco-"f.: o
'»nomlcs and. wrll cover
) vmarketed and non-marketed", -
~ ‘goods.and use and non-use *.
o values (Figure 4.2)_.- L

Coordination

e
o
.
LA
.

e

"> SUSTAINABLE DEVELOPMENT <:**"

- 'Codperation o

- 4, 6 Future Values

L All beneﬁts whrch a wetland can support .

may not currently be present Future
‘ development may have an 1ncremental

' effect upon a particular. type ‘of wetland L
or wetland function makrng that partlcu- N
lar wetland type or function more valu-
‘able As prarrre potholes are dramed the -
-residual potholes increase in value as. .
waterfowl productron sites: Therr value' R

will likelycontinue to increase in the

- future ‘Growing demands for recreatlon
o may increase the need for access to. par- - .
. ticular wetlands Loss of alternatlve habi- -
tats may direct' new pressures to a
e 'partrcular site. for frsh breedrng or for

' m1gratory b1rd stagrng Evaluators
--should be cogmzant of future/potentral

:anCfltS that may - derrve from the",

A ‘wetland

Figure 4.2 Reldtionsb‘ip‘ of wetland functions to socletal values. ‘

» the assocjated social/cultural and -
. production functions of brologrcal
" and hydrologrcal/brogeochemrcal

"'natural system attrrbutes

. 'the monetary and non- monetary O
value of such functrons and relatron— B
‘ships;and.

" » the: potentral costs, both drrect and
. indirect, resultmg from potent1a1
g wetland conversron ' :

In the latter part of this GllldC means . .

-are suggested ‘by. which these complex'_ :

i mterrelatronshrps can be recogmzed and -
integrated into. the evaluation process :

»’Evaluatron of Wetlands will provide a

sense of worth for wetland srtes under

fCVlCW



_ A5 1 Introductlon

o »should be viewed in the’ context of theijr

20k

-'-‘cmzenry is becommg more ' : | : ’ V :
" teceptive to private steward: |- LAND AREA OWNERSHIP N CANADA EXPHESSED AS PERCENTAGE OF TOTAL AREA
- ship _.of ‘pu‘_bhcly: val_ued_ 1 _;‘Provmce or Terrltory ‘ Public Iand* (%) Prlvate Land (%)
resources such as wetlands. - : ‘
Stewardship includ'es"the ~NveC’um’|and ; .955 443: .
o -.commitment- of pmvatc Prince Edward Island . C129° .87
. | "'Nova Scotia’ 327 - ' 67.3
landowners to mana € pri-- AN ) =
R w & I;, o New Brunswick = .45.9 -541
_vately-owned resources or : - | Quebec 923.. - 77
s the public good. Stewardshlp | . ontario . 889 - g SRIRE
o may 1nvolve non monetary'- . Manitoba . . 788 .12 N
_;recogmtron G.e. plaques), or. . | -Saskatchewan - 0. 601 . 379 .
monetary compensation (e: | Alberta. R SoT22 278
leases o pa id casem nts) S _Brillsh Columbla - 948 . 5.8
ses or paid caseme |- Yuken - 909" "0t
Tradmonal methods of - ’Northwest Territones‘ . 999 <0.1
'.land use - management ‘and . s S IR
- controls should ‘also. be-con-. - | CANADA ,:90.3 - 8.7
L sidered, espec1a11y for srtua-"

‘role or function in the ecosystem and
~their potentral beneﬁt to socrety as. well.
as. their beneﬁts to orgamzatlons and oo
- individuals. : .
_ * This phrlosophy of wetland use rec-

ognizes. ‘that” many of Canada s wetlands,
. particularly. those in southern Canada, are
' ", ,v"on prlvate land Because there are ‘so. B

’ -_many prrvately -owned wetlands “direct:
'.pubhc mterventron through acqursmon -
except in cases of natlonal or provmcrally ‘
- significant wetlands - is not p0551ble nor -
- “should it be. necessary An 1ncreasmgly §

envrronmentally-conscwus- 4

rev1ous sections descrrbe thel ,
: 1mportant functions of wet- . .
~'lands that support benefits of .
considerable public value o
‘Wetland management prmcrples and
practices also have 1mportant 1mp11ca-._""
.. tions for.the_p_ubhc,_good. As a result, -
© wetlands; no matter where they lie,

"Crown land: areas, few such
_"_mechamsms have been

ly- wrth wetland conversron S

New efforts at wetland evaluat1on are - v

' “needed to 1dent1fy the nnportance of wet- -

.lands and to help target stewardsh1p and':..-‘

: jland use controls; As well, a process: :

whrch can 1dent1fy those: responses (wet-’ -

'--land management plans wetland protec- :

~.tibn, stewardsh1p plans oi wetland 3
iconversron gurdelmes) is. requ1red as thef"‘-; :

f.. demand increases for env1ronmentally" n

-sensrtrve wetland cofiversion. This Guide

w1ll a551st in 1dent1fy1ng those appropnate'_.' o

'- responses. . : o

- land functlons and/or 1mportant pubhc ‘
,'values While. ex1st1ng land use control v
and approval mechamsms now ex15t inall "

S0Vt aragene

private land areas and most

'developed to deal specrﬁcal—

. wrll detrrmentally unpact srgmﬁcant Wet-_? R

[

. While most land in’

 Canada is public land, - -

‘_'many of Canada’s

important wetlands
-are on _pnyale land:

- -tions where stewardship'is -
-not a possrblllty and pro-; ’
- posed wetland conversmn-

A|| flgures have been rounded to reflecl thelr appronmate nature.’

s s

M Source Staﬂshcs Canada, 1990



- is-of.special ‘concern in [T

."’._Vlandowners in. s1tuat10ns' :
~ that

: Sloughs and potholes »
- have had detrimental

o regional wetlands: -

" trols are not always the

“ concept of- prlvate wets. -

:-3"'5 2 Approval Process

and 1dent1fy its comphance with land use

" and- building regulations (Figure 5.1). Where - -
e 'the proposed development comphes wrth.
e .pohc1es official plans zoning. and site plan;

- controls, perrmssron to develop is gtven

) Resultmg impacts upon affected: wetlands
. are frequently not consrdered in land use -

approval revrews -This problem rests

. largely with the development review:
: -'process and.the Jack ‘of envrronmentalg

N cnterra such as resultmg' o
wetland impact. This issue

8, 3 Conservaﬂon and Protechon
o P ‘-Mechanlsms
o Wrthm Canada there are three land owner- -
shlp types a pnvate land of various types,
mcludmg mdmdual corporate cooperative,
e and native; (2) federal Crown land; and,
~."_(® provincial Crown land. Private land use -
s govemed by a varrety of provmcral/ternto ‘
e nal/mumcrpal/commumty land use regula— .
. trons and controls In typrcal private land use
R approval situations, a municipal authority
will examine the request for deveIOpment

i There -are a vanety of wetland conserva— - N

. tion and protect1on tools. 1nclud1ng'

- purchase and desrgnatron of srgmflcant "

'_'wetlands -as wildlrfe or ecologlcal? )

' reserves zonrng for- conservatlon park- - -
'land open space or hazard lands desig-
'natron and private landowner commlt- L

: ment. Such efforts- fall W1th1n pollcy,,..;_

) regulatlon and’ 1nterventron mechanlsms_ o
_or good stewardshrp practrces The. . .
'approach to be used will vary; dependrng o _
on local crrcumstances and-individual. -

-Mumclpalmes need
;" todevelop lncreased
" . consideration of-
- wetland lmpact in -
'thelr land use approval W
processes ' S

charactenstrcs of the wetlands. Emphasrs'-_-' e

‘_should be placed upon the apphcabrhty: "
-of the approach and 'its- feasrbrhty Local | . -

situations can vary as a result of’ several. S

- 'elements

. ]unsdrctlonal c1rcumstances

: f . wetland charactenstrcs

* rural areas of Canada. In. - | "
“addition,: wetlands can . |

.. also . be’ detrrmentally{-_
- impactéd by - private .

do not. requrre,-' R
~ an.approving authorrty s.' e
review. ‘For instance; -
"many 1nd1v1dua1 small-: "
scale agricultural projects -
'_whrch have: drained “

‘cumulative effects- upon . |

It is for that reason‘ o

A .','and the recognition that ~ |-

- 'legrslated land use con- . |

" best solution, that the "*

" Official Plan -

~ PROPOSAL TO CONVERT WETLAND . - Proponent |

. "i

v

e A
: 'Planmng Staff
Reportr 4

B Public Forum -

' Submit to Approving Authority
. Review by Land Use Planning Statt

: > DecESio:n vby'Approvinngutﬁo'rity BE

b :Appmvaq ‘oF Denial of Project

- Implementation of Récommendation

"_.‘,.Iand stewardshrp is. berng- SRR
N encouraged :

. - Figure 5.1 Typical approval process Jor development of a wet]drrd. ’ .




. extent of govemment subsrdles that ;

mdxrectly encourage conversron

Lo avallabthty of techmcal mformatron '

: and,-
.. the nature of development

Government mterventron in wetland

conservatron and .prot_ectlonv;may involve

~ Iand use control and formulation of poli- ..
' '_.cres governing competmg uses “For:
o 1nstance agrrcultural subsrdy payments
. .and tax credit for resource conservatron .

-practices are policy matters that affect;;

B '_wetlands

Prrvate stewardshlp can be’ affected .
: _.by the awareness that landowners have of -

. .wetland functions. and values Educatlon

5.4 Federal ’PibVineial-/zTérritdriél/

L2207

-Mumcipal Leglslat|on and Polucles

» "Each senior government affects wetland )
conversron through its respectrve legxsla-
“tion: and pohcres Therefore, any wetland
: ’evaluatron ‘must consrder the:degree to
whrch a wetland. i posrtrvely or negatlve-l- 4
_ .--ly 1mpacted by government polrcres and

 regulations, A number of semor govem-.
fment departments and’ agencres Whrchi":
typrcally affect wetlands include: agrrcul- :
' '_ture forestry, w1ldl1fe environment, -
natural resources, finance and. treasury.
'.(taxatlon), mun1c1pa1 affalrs water.
) _resources and Crown corporations ‘such
- :as electrical utrhtres and résource extrac-'
_ “tion - industries. Municipal government
‘_'(regronal rural, city, town) policies.and -
regulations affecting wetlands include:
_ land use plans; zoning by-laws site plan-'
'controls -and bu11d1ng regulations: :
E Examples of key government pohcy arcas
and regulations are found in Appendix D O

_ Private Land

i anate land usé actrvrtres are controlled ‘
"by municipal policies and regulatrons i
Such pohcres and regulatrons vary across .

L Canada and w1th1n 1nd1v1dual provrnces o
' _,.'and terrrtorles depcndlng upon exrstrng._

" land. use activity_ and overrrdlng provm—‘ :

: c1al/terr1tor1al leglslatlon which. estabhsh-
es local land use authority. Generally,
’.mun1c1pa1 policies and regulatrons are _

) developed to reflect broad land use devel—; s
‘opment and plannmg con51deratrons ‘as.

. well as’local 1ssues Where wetlands are" v
_considered to have: value mumcnpal poh— o
cy. frequently recogmzes specral consrder—', _

- ations. for wetland development and’

'management Conversely, where wet-
_and-extension programmes 1nclud1ng

: conservatron awards, -are vehlcles whrch
" can encourage such stewardshlp This
Gurde provrdes demonstrat1on of: the7_ .
, -broader evaluatron 1mphcat10ns of’ wet- :
' lands : ' : :

lands are not' valued as a: pubhc good

' ’;'mumc1pal pohcres usually -do not address
. ‘their:¢ converswn This Guide is’one means
to demonstrate to mumc1pal councrls the

range of potentlal wetland functrons and - .
‘" their benefits, and may lead to ‘municipal
" policies which better address. local’ wet-_ o

land. functions’ and conversron 1ssues

8 "_Tools available ‘include development per-- |
-:formance standards, wetland zonmg clas-
'srﬁcatlons modified development rev1ew_' .

_ _procedures and local ‘municipal environ-
mental 1mpact assessment methods (see, Co
: .Appendlx D) : :

Crown Land Controls

. Crown land falls under federal, provm L
':cral/terrltorral or munrcrpal jurisdiction |
~and direct or indirect (i.€. in trust-corpo-.
-rations) ownership These Crown- landsi_.

. include parks, public use areas, sensitive -
‘or srgnrﬁcant natural or. cultural features' ' :

'and large tracts of: Crown land in unset-

: tled areas. of Canada. Where Crown land -
is desrgnated for. specific purposes,. 1ts use o
is usually defrned through management,' e

' Wetland pollcles

* -and regulations
- néed attention -
_ ateach level of.
' government. . -

Prlvate Land

most wetlands at’
risk In Southern
-Canada are located
“on private land ...
municipal land use
-‘policies need to : =

" address the issue
. ofwetland conversion

* Méchanisms to

" protect wetland

N values |nclude

+ . Management plans

Protéctionand .. :
deS|gnat|on plans .

. »Mltigatlon plans
. Ste_wardshlp plans .



' plans Wlnch may or may not have legrsla- o
tive status In the North, land .use permrts_—
- and specral rights. of use frequently allo-* -

: cate I'CSOUI'CC use.:

: Crown land use revrew mecha-' '
) .','v_inlsms often include” requrrements for ©
Envrronmental Impact Assessment and )
compllance with official-land use -
plans.” Where such requrrements do. notf-
exist, pubhc land use regulatrons are avarl-f’--""

o able to protect or allocate wetlands

2 '5 5 Summary

'As we come to better understand wetland
S functrons and their value to 'society, wet-
‘land values can be more fully incorporat-’
‘ed into- prlvate and Crown. land use -~
' dCClSlOI‘l makmg Where tools for such .
vconsrderatron are .not. avarlable a varrety' L

of policy mstruments and efforts of educa:
tion and extensron “will be requxred to

facrhtate the recogmtron ‘of the role wet-
Tlands play and the- benefrts assocrated»"
. w1th therr funct1ons L

. Wetland protection and’

' management requires -

more than regulation.

Stewardship is of key

importance. - -

o ,',6 1 Introductlon

Ty based upen a number of mter—
:connected factors mcludlng
,'cost to develop, cost to service

' and operate; and cost to the taxpayer"
and/or ‘shareholder. However land use

: decrslons frequently do not account for.
. the’ full range of ‘costs, to socral and -envi:

. ’..',ronmental health (i.€. the opportunrty. K
- costs of development) Often these latter -

'_ costs are not as well defined as t_he former.

Several of these factors also affect .
another chief determrnant polltrcal '
decision makmg Support to the polrtrcal

. decrsxon -making. process through a clear-
' _._Ver articulation' of the functions of wet-

lands and the value of the benefits they

) provrde should lead to wetland- related o
.decrsrons whrch are more defensrble and -

- less contentious.

Proposals to convert wet}ands mayv -
“affect whole or part of the wetland, or .
only partof it or some of the functions it

. supports. This depends greatly on the

. ‘wetland locatron and the type and scale.d' .
" of the proposed actrvrty While 1t is hkely;

easier. to’ protect a wetland as an entity,

(e asa “critical mass”), rather than try--
. ing to value and defend agamst incremen-
'tal 1osses: of a wetland and its various-

.and use- decrsrons are tradltronal-,-'

functrons the need for evaluatron of par--

tial and’ 1nd1rect wetland 1mpact is"also’ -
unportant For mstance a pro;ect nearby .-
‘a wetland may. dlscharge waste mto a-
“wetland drarnage system or = '
* draw down groundwater for
-coohng or other purposes

thereby altenng wetland val-
ues. In some cases. thrs ‘may

the decrsron maker must decrde

1, ‘what functxons and values to socrety

are affectecl
2. -to what exl ent

3 . where 1fat all “to draw the lme” and

e what is the crmcal threshold and

4. aré there other optronsﬂ '

o The purpose -of thrs Wetland -
Evaluatron ‘Guide: is to grve dll‘CCthﬂ to“ )
ithose decrsrons (Frgure 6 1) '

The focus of this Guide is

“to better understand the full *
" range of wetland values, - .-

potential impacts to those
values resulting from actions:

Sooof people, and the methods
requured to provide oblectlve
: _assessment of. conservatlon
or conversmn : )

o

60 Evaluation Method
-serrously damage some functlons of the- -
‘wetland. 1In others it may be easrlyq X
accommodated wrthrn the. resrlrency of .
_the wetland system. Therefore, it is

: Vrmportant to consider the cumulatlveg.
-impact to wetlands caused by drrect and

’ v_mdrrect, project and' program actrvrty. As .
,threshOlds for. wetland'functions are vio- -

- lated- by. successrve mcremental losses o



o _'62 How to use thus Gulde

: ‘As in any’ pre—set evaluatlon process the

- 'appllcanon is only as good as the 1nforma- .

, tion avanlable and the. evaluator S use off'.
o .:that information. The mtent of this Gurde :
= is to avoid the development of- complex_ -
" new models of evaluanon for every affect- A

L ed wetland Instead th1s Gurde providesa

.- frame .of reference for cons1stent wetlandp' o
evaluation.. Therefore by its very nature,
it.can be. expected that wetlands at exther‘.-_ 5
‘ extreme of the evaluatron contmuum de. -
t _‘1nternatronally s1gn1frcant and neglrglble
~ “local value wetlands) will not need to be . _
-thoroughly evaluated using this Guide. In B
= the case of the mternat1onally s1gn1ﬁcan1 . _:
o wetlands pro;ect appralsal will very. lrkely, L
‘ »'requlre detarled comprehenswe environ-
- mental ] 1mpact ‘assessment. For wetlands‘-:
- which have neglrgrble value at the local

" level, it may not be useful to spend much

time gathermg 1nformat10n Thrs evalua-'j
“tion process should recogn1ze those,

o extremes

Generally, however most project propos- ‘

_’ als haying the potentral to drrectly or 1nd1-;. ol
© rectly. impact on wetlands will fit into-the Co

: three-stage evaluatron model Thrs model :
'recogmzes the need for s B

Svan evaluatlon process whxch is

systematrc and comprehensrve

. '_-"an evaluation process Wthh is easrly =

E 'understood

“=lan evaluatlon process Wthh moves- '

++ from the general to more sophrstl-
C cated levels of analysis as wetland
© and pro;ect complexrty mcrease

= an evaluatron process whrch
S -':recogmzes the drvers1ty of wetland
B functions and potentral pro;ect
" impacts; and L
Can evaluat1on process that
~is pr1mar11y built upon ex1st1ng _' .
1.pr1mary and secondary sources
~of 1nformat10n :

L. Developer )
+Interést Group" .
e Admlmstrator

: -'L'ind Use Planner s
: _-Pohtrcnan artt " . ) GENERA

o ; 'I{esburce S_peeiallsts . .,' cens ) DET AlL

Resource Economists -~ - -
. .
Y
.
e
.
...
L] 2
o

_ °._.>

ALYSIS vinss
L

. 'RECOMMENDATIONS . <+*"""

« " Existing Data: . °
L

ngure6 1 vGe_n'e_ra'liéed éxamplé Voj‘,"tbe stqged ez)gh’d_qti_oh. .

The intent of this Guide is °

" to-avoid the development -

of complex néw models . -

‘'of evaluation forevery . ~

affected wetland. Instead,v

this Guiide provides a frame -
o .. ofreference for ‘consistent
- .wetland evaluatlon '



Section 7, Evaluation, sets out a three-
stage approach whose evaluations range
from the simple and inexpensive to the
more complex and costly. When one
stage fails to trigger a decision, then the
next stage is invoked until finally, if nec-
essary, a very detailed 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 detailed, as
does the expertise needed to make the
evaluations.

Stages One and Two can largely be
completed 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 there is a variety of alterna-
tive possible recommendations, ranging
from little or no change to project con-
cept, to minimal or minor change and,
finally, 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 significant design changes or
a rethinking of project goals given the
undesirable impacts anticipated.

This range of alternative considera:-
tions has been built into the evaluation
process of Section 7.

6.4 Summary

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

Incorporation of public access into the design of the
Waterfowl Park, Sackuville, New Brunswick
’ benefits both people and wildlife.

Photo: Canadian Wildlife Service
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- A WORKING GUIDE

1mplementat10n of the

: ¥ _t__ail.'sv 'of evaluatlon 'th'r__c‘)'ugh,

'is intended. for direct. applica- -
)" tion' to real-life proposals. As
L a consequence the pages to
_follow are ertten in'a point :
form/questlonnalre style in -
keeping with its subtltle A
Work1ng Gulde n '

m1ght occur as a result of ..

e Three-Stage approach and =



Bogs are an integral part of the coastal zone of the Pacific region.

Photo: J. Pojar



= }'7 1 Introductlon

d _Please work through thls sectton in -
: :sequence ' o :

f: ’rowmg evrdence clearly
demonstrates the very:

s ' lands . play in -our total
' .:-'envrronment This Wetland Evaluatlon

‘Guide has been ~developed to assist

‘.planners mun1c1pal admmlstrators

. politicians, developers and landowners _
-~ to ‘make. 1nformed land use decrslons _
*concernrng wetland resources Thrs sec--

.tron of the Gurde provrdes a trered

. step- by—step evaluatron process movnng
L from basic to more sophlstrcated analy—

- ses, and from known documented and
' _recognrzed values to more specxﬁc val-

- ues which must be researched in-detail .

~ for the partrcular wetland under revrew -
" " ‘The evaluator - this could ‘be the- plan-
L ner admrnrstrator polmcran or wetland

‘conversion proponent/opponent ora

- specralrst whom they have retamed =
- moves from Stage One to. Stage Two and e
flnally to Stage Three only 1f the pre- -

cedrng _stage is unable to clearly

~important role that wet- -

" ence. In miost situations, not all stagesf-': i
O will have to: be applred “This permlts
’ efﬁcrent use of resources and tlme to'

",1nventory only factors ‘which must be

R addressed to reach a decrsron i

~‘Land use decisions affectrng wet-

‘lands have lrequently been based . -

' pr1mar11y ‘upon the economrc “worth, of - :

‘a proposed land use actrvrty Whrle €co-

.nomrc worth is important, ‘other costs L

- or 1mpacts of such activity - the loss of

_ wetland functlons and their value to =

socrety = are often not. properly 1dent1- .

,ﬁed Thrs Gurde provrdes the basrs fora R _

. 'comparrson of the full range of wetland_ S
_'values o - SR o

L Tor apply the ‘Guide proceed sequen-' I

.f.trally through:each step as directed.”

~“This evaluation’ should. be undertaken’_' '

only if the proposed land use or prolect‘ .

development may- directly or 1nd1rectly- S

- affect a ‘wetland:or: wetland systém. ' .

~ While many smail _projects. (e g. agrrcul- S

tural dralnage) may not appear. to be -

'_ srgnlﬁcant their: effect upon a wetland';

. or wetland complex may be as 1mpor- :

tant as large development pro;-ects All' -

_ potentral 1mpact1ng pro;ects should be o -

: _ _screened -

v ,dernonstrate a. surtable land use prefer— o -

s

: :'721 Background

Name of Evaluator

Address ;:" '.

" Date ___-



s

7 2 2 Prolect Descnptlon

Thxs SCCthIl descnbes the proposed prolect It 1s essentral that the prolect be descrrbable before ‘
proceedmg w1th thlS sectron e » : S -

L a Summary Of Project (lel in and check the boxes)

Name of Pro;ect

R Is 1t a pubhc or prlvate pro;ect7 Q Pubhc D Pr1vate
- s Does it requn'e land use approval7 D Yes Q No :

. iii. Where is'it located’

v Is 1t proposed in or near. a Wetland7 a In El Near _
- A "'Wlll the wetland be fully or partlally dramed? D Fully a Partlally :
L ;L © fully or partlally dredged? EI Fully n} Partlally RSP
o ) completely or partlally ﬁlled? a Completely D Partrally “
_ 'fully or partially’ dyked? a Fully Q Partrally
. fully or partlally flooded? Q Fully QO Partrally _ .
"_:fully or partrally enhanced/restored7 a Fully a Partlally'f o

‘Other o

b T ype Of Actimty Proposed (check approprzate boxes, zf necessary descrzbe under other )

: “i.; a Industrral
u EICommercral o
- 111 D R‘eSi'den'tial‘ '
EI Instltutxonal o
w0 Recreatlonal/'l‘ourrsm =
v1 EIAgrlculture _ " SRR
Vii. DTransportatron/Utmty Corndor‘ IR
viii.( Habitat Development ' SR
ix. EIForestry B L
o : >. 9 CI Other (descnbe)

~ xi. ‘Statement of Project Purpose. . :

. xii.Precise Desciiption of Activity _




e Status Of Project (land use controls wbzcb mtgbt aﬁ’ect tbe pro;ecD o

i, Jurlsdaction of Approving Authonty
U Federal - "' .
a Terntonal/Provmaal |
El Mumcrpal/Regronal
D Natrve

i Type of Mandatory Revnew | .
"+ Mandatory, rev1eW requu'ed? s
EIYes QNo- o

1 Envuonmental Impact Assessment requ1red7 o
',EIYes EINo Federal 5 S
‘ | Yes EI No Terrltorlal/Provmaal
El Yes CI No-- Mumc1pal. '

'DYes D No Native -

m Does the pro;ect fall under Mumcnpal Development Control? "

: (fyes contmue, zfno go to “w”) .

‘ Type of- Control ‘ .
..Q Approved Development Plan
-Q Approved Zomng By~Law Lo
. Q Approved Envu'onmental Impact Assessment (EIA)
0 Approved Performance Standards. -
‘ CI Other (descrrbe)

iv. Status of Proposal
» ‘ Q Not submitted . _> '
© QUnder review -~
" ‘D Approved - -
QDenied -~
. QUnderappeal
. ORegiires zoning

' Sources of Fundmg (check one or more) L
Q Prrvate financing o :
‘ D Pubhc financing'
S CI Pubhc sub51dy , L o
) o If pubhc subsrdy, please name program e




vi Level of Prolect Understandmg/Refinement (check one)
D At very prehmmary stage little or no economlc cost/beneﬁt analysrs )
EI Prehmrnary stage conceptual drawmgs economlc cost/beneﬁt analysrs
- envrronmental 1mpact consrderanons L T ‘ o
D Detalled de31gn, de51gn drawmgs cost/beneﬁt analys1s (all components), and Envrronmental_' N
Impact Assessment ' SEE : SR S
Vi Potentral for Stewardshxp v R AR T
- Stewardshrp represents landowner commltment to manage the wetland in socrety s 1nterests
‘Does that potentlal exist for thrs wetland7 o S ‘
o Yes ‘ '
‘QNo - R
= Maybe o

Ifyes or maybe what steps are- needed to mst1tute a stewardsh1p program7 R '

d. Prq;ect Productlon Summmjy

ThlS sectxon exammes the products (1 c. beneﬁts and dlsbeneﬁts) Wthh the prolect mlght generate

o 1 Has an economnc analysns been completed for the pro;ect7
CI Yes (contmue to u”) ' : :
o Q No (go 1o “zv”)

. Ifyes by whom CI by proponent in- house
oo e -Qby professronal consultant

-Q other (name/agency/orgamzatzon) S

32 R };’Informauon about analyst
VR - Name _

,‘Address'. Lt

Telephone No R

Date analysrs prepared

u Status of Economlc Fmdmgs (evaluators opmzon only):v.'
Q Detalled thorough economrc ﬁndmgs : "
: EI Prehmmary economrc ﬁndmgs '
E CI No economxc ﬁndmgs (go to “zv ).
o D Informat1on not ava1lable (go to w”)



m Summary of Findlngs/ Pr01ect Beneﬁts (G f no estzmates check box zf estzmates are avazlable v
; mdicate znformatzon on line promded) . e T e :

Y EI Permanent jobs_ (person/years)

0 Permanent contrrbutron to new area wages per year :‘ R

- Q1 Permanent contrrbutron to new area spendrng (total per year)
- D Constructlon Jobs (person/years) ' S

-a Constructron contrrbutron to new area wages per year

: ] Constructron contrrbutlon to area spendmg (total per year)

: 'D Increased productron by type (e 8. agrlculture forestry, tourlsm)

Q Other beneﬁts
e D Amemty Contrrbutlon

1v Summary of Potentral Drsbeneﬁts (check the approprtate boxes)

N 'There are expected problems that may occur beeause of the pro;ect T hese potentlal problems
. are the prehrmnary issues that wrll need to be addressed as part of the pro;ect revrew o

o ‘CI Norse pollutron . CI Water drawdown v ) L . a Recrea.tional,lpss _
o DAn'pollutron : R E] Habltat loss .. A e f,;,"---‘D'E(E(')hor_nic.loss"
',El Water pollutlon ‘f‘ D:Aesthetrc _lo__ss A CI Q'ther - '

e Summary of Expected level of Selected Profect Impacts (check box for hng modemte or low)

The followmg table provrdes pro;ect mformatlon whrch will assrst m subsequent conmderatnons of
. " potential pro;ect 1mpact upon the wetland under revrew Thrs table summarrzes the evaluator s vrews
based upon exrstrng known mformauon : ; : :

LEVEL OF . ‘- L . . -.:;. ) . o ‘. : :.. LEVEL OF . o
_EXPECTED IMPACT S oo T EXPECTEDIMPACT ~

POTENTIAL - S

(ECONOMICIMPACTS . »@0‘, >

CPOTENTIAL . .~ . -
WETLAND IMPACTS. -~/

i .N’oi‘se Pollluti_on'_'“ ) i, - L : '_'Employment e

ArrPollutron R ‘A A Lo "v_fTrarnmg

- Water POH“ti_Qﬁ.' RN S I I R Constructron Spendmg

':.‘Zwatiejr'leaWdéwﬁ_v'-'_ : | I b Operatron Spendmg

._VAesthetie Loss : ) S S Indrrect Spendlng

‘Recreational Loss |, |’ o ~Flood_‘Protectron o

'.O'ther L | e 3 :__1,'_ -, ‘-_.--(.)th‘er.-"

(e g T ourism)

c Thrs table wrll be partrcularly useful in ﬁlhng in Step One of Stage Two (see Sectron 7 5) -



ca e

f P" OjeCt Summary (prOJect descmptzon sources, and a summary of fmdmgs that may be ) .
useful in further analyszs) ' : : _ o

7 2.3 Wetland Descrlptlon

ThlS SCCthl’l descrrbes the affected Wetland It 1s essentlal that the Wetland be descrlbable before:_'
proceedmg g S : S , . :

| d ‘Wetlandv-l.oc'atib‘n' SR

Provmce/T errxtory

Common Place Name (1f any) s

Nearest Urban Centre

Legal Descrlptron (1f any)

Land Desngnatlon D Pubhc -
' . a Per&tC S

- B Protected Area

_ ";_D Other '

i _-If pubhc name of area/51te (1f any)

X prc.f)teeted,xname._t)f agency and status




,-_b Map

* Show locatlon of wetland and proposed pro;eet in relatlon to reglon (me or place map bere or o
attach map and/or pro;ect plzm to back of thzs page Indzcate dzrectz’on .of north and ensure tbat map

: contams a scale )

'5';; c. Wetland Context

ThlS prov1des a bnef descnptxon of the wetland and prelumnary relatnonshlp to the pro;eet

: i. Wetland Complexity B Slze '

Is tms a single wetland EI Yes EI No- ', :, . ha »(" ‘. ;)<acres ‘
Is this a wetland complex CIYes QNo __ha (. Dacres -

(*z e a series of more than one wetland)

UL Wetland Class o o ‘
a) Smgle Wetland SR b) Wetland Complex e
. '(epeck Qne _only_) o B (check all:classes present and wrzte
o oo numberzfztoccurs more than once)
- QBog .. | SR ‘E]Bog '

. _._DFen" SO " QFen v
.. QSwamp " OSwamp_____
 QMarsh - - OMarsh__ -

- a Shallow Water P ‘o Shallow Water A

; EI Yes Q No o
- 'fIfyes dCSCl’le -

el

Q Peljnianent'. '

c)Wetland ClaesbiﬁeatiOn,- R

" QTemporary -
o El'vSeaS'onal B

=




7 3 Prellmmary Screemng

- Thrs sectlon examrnes two key con51derat10ns pnor to the apphcatlon of the three evaluatlon stages g
These consrderatlons relate to R 0 Potentral for prolect relocatron e ' '

L2 Pro;ect red651gn B
- 3 ‘Wetland viability
7 3 1 Potentlal for Prolecl Relocallon

. Thrs sectron exammes the possrblhty of relocatlng the prolect away from the wetland in order to reduce o

' potentral drrect or 1nd1rect effects.that may. occur. It should be completed in assocratron with the propo-' S

o nent: (Ihe proponent should be made aware of the: subsequent eoaluation procedure wbicb may
L be necessary if relocation is not undertaken or.is. not possible) ’ .l

B a. How zmportant is tbe wetland site for tbis pro;ect?
- :V»‘.EI Essent1al (go to 73, 2) ’ '
-0 Important (got0 7.3.2)".

- a Desu‘able (go to 73 2
B a Unnecessary (go to ‘b ) |
B :D_Unknown @o tov_ 732

» . b Is an alternative location avazlable? | o | B
A Yes Where? __ — L oty
C'No (goto732) | B

- '_ <. Does an alternatwe location create detrzmental impacts to otber uses?

DYes (go to 732)
DNO (goto d)

K _ .d. Wbat is tbe rationale for relocation of the prq]ect or wby must tbe project be located
on tbis wetland site? . SN '

e PrOJect recommended for relocatzon?

CI Yes (goto f) .
EI No (goto 732)

S f Is proponent prepared to relocate? AR _
h D Yes ( f altematwe locatzon recommended and proponent accepts evaluatzon stop bere)
D No (go to, 732) A ‘ ‘ o '

Evaluators Slgnature B O Date

' CONCLUSION OF A.LTERNATIVE PROJECT SITE CONSIDERATION



. }___7 3 2 Proyect Redeslgn

,".A proposed pro;ect may requn'e a snmple or dlfﬁcult rede31gn or- change m pro;ect management practlce_ .

~.."to minimize Wetland effects This section. exammes that opportumty You may need to reconsnder this - -

'seetlon after the Stage One and Stage Two evaluatlons

S ;ia- Is pro;ect redeszgn possible? B

DVeryhkely (go to b”) B I PR TL IR
DP0551b1y @o 0 ° S D o S 4*'-,.; | e
EINot pos51ble (go to’ j’) BT -

f 'b Wzll the redeszgn signtfzcantly reduce the zmpact to the wetland? _ L S

EIYes (go'to. c)
DNO (goto f)

T c If the pro;ect can be redesig"ed, Wlll a redeszgn reqmre other condztzons?
» CI Yes (go to.“d”)- T A . i
El No (go to f)

'V ‘d. What are the condztzons for redeszgn?- o '

V EI Rezomng of other land o

v . pu Sub51d1es S
"‘;.,:_ D Other.. (:spec1fy) l

: ,"e Are these condmons achzevable?
_"CIVeryhkely Cgoto ]) '
o Q POSSlbly o to °j WS ‘
=) Not possnble (go t0 ). '
U Ifnot possxble why? .

f Are changes in the way the prOJect zs managed posszble? e
B (eg landscapzng, cultwatzon practzces, desz‘gn of mfmstructure) S
- :QVery hkely (go o g) ‘
AR ‘Q P0551bly @6 to’g v2 4
L - D Not. p0551ble (go to “733 )

g Wzll changes in the way the project is managed signgf’cantly reduce zmpact
to the wetland? : » A ST o C B
l:IYes (go to h) B T e LA e



h What are the condztions for a change in the way the project is managed?_. S '

g o Subsrdres
D Alteratron to regulatlons

© Ooter specty)

i Are these condmons achievable?
'.EIVeryhkely (go to ]) » ‘
- Q Possibly @o to 7).
. ONot p0551ble (go to 73 3 )

I not possrble Why7

: ] Intemm Recommendation |

QO The prolect should be: redesrgned or : S

-0 The way ‘the pro;ect is rnanaged should be modrﬁed or _»‘_ o : :

. CI The proponent and approvmg authorlty wﬂl proceed to modey the prolect to-
- protect | the wetland L . : : :

| '-'-fEI The evaluatxon should proceed (go to 73 3 )

T he evaluator should conszder sach redeszgn or management practices in assoczatzon
- with the proponent and/or ibe. approving authorzty Once dzscusszons have been held

the evaluator should proceed to complete 7

k Record of Actzon

Q Pro;ect satlsfactorrly rede51gned or =
D Pro;ect management practrces satrsfactorlly modrﬁed or
" CI Proceed to Sectlon 7 3 3 : f, o a

" CONCLUSION OF PROJECT REDESIGN CONSIDERATION

38



R ’j 74, 3 Welland Vlablllty

o Wetland v1ab1hty is the key consrderatron in the process of wetland and proposed pro;ect evaluatron A T

wetland ‘which has been severely and. detrrmentally affected over time and cannot be reasonably rehabrl—

i _itated, should be ‘considered for detailed analysrs in Stage Two, only if it represents one of the last such"ft .

I wetland types in‘'the region. Otherwwe a wetland that has been nnpacted previously beyond critical
thresholds of v1ab111ty should not be con51dered further and the. pro;ect should be recommended for-

development

' Prelzmmary Screenmg Cumulatwe Impact

: -'-'-.,'Thrs screemng provides an evaluat1on of the status of the. wetland ina temporal and spatral context It. o

“indicates the degree to-which the. wetland has been nnpacted previously by direct or indirect human- :
mduced activities. and the degree to which the wetland wrll llkely contmue to deterrorate wrth and.'

w1thout the cumulatrve effects of the proposed pro;ect

L a. Results of Past Effects upon the Wetland ‘

B Has the wetland decreased in srze dur1ng the past ﬁve years? o
‘QYes - e '
‘QNo .

EIDontknow (goto 74) ST A
If yes by how much: .0 nghly affected L

Q Moderately affected

CI M1n1mally affected

o Is the wetland known to be detnmentally affected by other nearby pro;ects or o .
dralnage system changes? ' : v : o

-QYes-
- Q No - v -
DDontknow (goto 74) S
: If yes by how much Q Hrghly affected -
o L a Moderately affected
CI Mlnrmally affectecl

Have ammal or plant commumtles been detrxmentally 1mpacted by past actlvlty?
D Yes . . A _ ‘
CI No - :
_ El Don t know (go to 74 )
L If yes by how miuch: Cl nghly affected
o L [3 Moderately affected
o CI Mmrmally affected



Have the wetland hydrologrcal characterlsucs been detrrmentally affected by other S |
" o nearby actrvrtres? ' : : S : : » S
o a Yes
o jCI No : .

‘_ -Qa Don 't know (go to 7 4”) .
' If yes by how much Q Hrghly affected

Q- Moderately affected

_ EI _Mrnrmally _affecte__d‘

b Potentzal Rehabzlztatwn/Restoratzon SR

Can the wetland be rehabrhtated/restored7
o erely '
EI Unlrkely
CI Very unhkely

At what cost’

" @Very costly -

- Q Costly -

o ', D Not very costly

c Wetland Status D

- Th1s 1tem relates to the degree to. whrch the cumulatlve 1mpacts have passed an: acceptable _" '

'threshold level and the wetland is beyond restoratrve assrstance Wetlands that ‘are consrdered

. “lost” do not warrant further con81derat10n unless they represent one. of the last wetlands of the1r o

R -type in the reglon B

. fHas the wetland been compromrsed up to or beyond 1ts vrabrhty asa functronrng wetland7 C
El Yes . @ i yes, then complete next questzon) Sl '
D No ( f no, go to Stage One (see Sectzon 7 4))

- ':_ j Have most srmrlar WCtland types been lost to conversron in the regron’
‘Q Yes ( f yes go t0.“d. Recommendatzon and conszder (1 ) and (2))
Cl No ( f no go to “d: Recommendatzon and conszder (3) and (4))

d. Recommendatzon f

D (1) Protect wetland asa representatrve or unrque example '
CI (2) Con51der restoratron/rehabrhtatlon of wetland. _‘ ’ :
a (3) Consrder proceedmg wrth development 1f cumulatlve 1mpacts on wetlands are already hrgh. '
EI (4) Proceed to Sectron 7 4, Stage One ' DA o ' R

o re"comrnendatiofni'l, 2 or~3'-,accepted," stop ‘ebalu_'_a,ti()n bere. i

{'_‘Evaluators Srgnature Ceenelnn T P R o '

o j«CONCLUSION OF CUMULATIVE IMPACT ASSESSMENT - ;.f’ TS



e ‘Name of Wetland ' _ o
o ' Name TR e ; R Area/Town/Provmce/Terrztory

-_"Complete thzs evaluation in. a sequeutial manner Potentzal sources of mformation are .
o listed in Appendzx C. L S :

74 stage One “GenefaIAnaIys’s" S

. The “General Analysrs” is de51gned to prov1de land use planners admlnlstrators developers and the‘ S
- - public with an opportumty to-examine the: relative value of Wetlands and any proposed prolects'_' o
.~ which: may d1rectly or mdxrectly impact those’ wetland values (Flgure 7.D. ThlS “General. Analy51s” S .
i r_=_sets out a process of easﬂy 1dentxfy1ng from readily’ avallable publlc data - blologlcal hydrologrcal o
oand blogeochemlcal social/cultural, and production wetland functlons and the expected new pro-‘ T
SR duction functlons generated by the proposed prolect -All con51deratxons are at an 1nternat10nal
) natxonal or prov1nc1al level of 51gn1ﬁcance A few are. also at a reglonal scale of consideration.’ '

_ Companng the nnportance of the Wetland and the project, prov1des the evaluator with knowl-
'edge about’ the desxrabllxty of: (1)- protectlng the wetland because it has outstandmg value;

) approving ‘the. pro;ect because it has outstandmg valué and the Wetland has little or no value and o

ERI)) deferrmg to Stage ’I‘wo because no conclusmn is obv1ous The ratlngs prov1de guldance only to '
. the recommendatlons s : EURR : R -

- Note' When lzstmg sources, indzcate relevant documents, authorittes, aud agenczes

Stage One Evaluanon undertaken by ;
Name" : R SRR PO

f.,-Adq;ress' TR

L Stage One values are: based upon obvzous easzly verzfzed fmdmgs Lack of sujﬁczent mformatzon w
K or mconcluszve results will trzgger the . Stage Two applzcatzon Values allocated are: R o

H H1gh Value (3), M Moderate ValIJe (2), L Low Value (1), NA Not Avallable (X)

L _.- -Wbere mformatzon is uot avazlable or unknoum, cbeck additional sources. If still uu- : 5 N 41 '
- avazlable or. unkuown, then automatzcally pr oceed to Stage Two ( Section 7 5 ) " ‘

7 4 1 Bmlogncal Component lmportance to Wlldllfe/PIant Communltles

. B Potentlal Source of Data . Terr1tor1al/Prov1nc1al Wlldhfe or. Natural Resources Agency
- ' oo m Unnver51ty/Commun1ty College Botany and Blology Departments
_ - -'.- Canadian Wildlife Servnce/Wlldhfe Habltat Canada ofﬁce =
‘ o Local Ducks Unhmlted Canada ofﬁce ' :
. Canada Land Inventory (Agrnculture Canada)



| = Wetland

_'_. ce nghWetland Values 8 ” e o .. ,_: - ngh Pfoiéét'-Vélues e

prqtécted_ ‘

 DETAILEDANALYSIS

3 Low Project Values

~ Low Wetland Values

* Project . -
Proceeds .

i _.Fi,g_ure_i"?. 1 'Stagé_ 'Ohe:._ééherdl Anqu:s‘z’s{




. i. Szgngfz‘cance for Waterfowl/Wzldlife Species

e .Thrs relates 0. the unportance ata natnonal or provmc1al scale of srgmﬁcance of the wetland as'a

habltat for the productlon ‘migration. or other life hlStOl‘Y events for Waterfowl and other ammal

~ species at a natronal or provmc1a1 scale of srgmﬁcance (Select most current clussifzcutzon and circle . '

numbers in ezther the Canada Lund Inventory  box OR the Provmcml/Terrztorzul Classzfzcutton
box Enter czrcled numbers on the lmes beszde euch column and thezr sum. on the subtotal line)

. CANADA LAND INVENTORY -~ = xV Q¥ D @v" 7 - v i PROVINCIAL/TERRITORIAL S
o S s S . CLASSIFICATION = .

T TN ST } \ S

Waterfowl 131 2. 1 x L _ f’."\')ilaterf:o‘wl‘-“_j‘

erdhfe c szl x RO Wﬂdhfe S 13]2 1 <l

‘ .-Subtofui; (maxzmumis 6) __ i : Subtotal (maxzmum is 6)
- (where “x” occurs, goto “7.57) il oo (where ‘x occurs, s, go to "75”)

. Source __-"

“ u. Rartty/Scarcity or Umqueness

““This relates to the degree to which the wxldhfe and vegetatlon spemes and populatlons 1nhab1t1ng the e

- .wetland are rare, endangered or. vulnerable w1th1n the reglon (czrcle numbers and total them)

S '--NA_TI_ON'AL',_OR PROVINGIALY.~ - L
. TERRITORIAL CLASSIFICATION - - . @'

. « . :’.‘»‘.“
BEPAPR AP
¥
S &4/’\?' s
Q@&VO‘_‘\;O__

1 Waterfowl/Wlldhfe

! Vegetatlon

Subtotal (maxzmum is 6)
(where x occurs go to “75 ”)

. Source __

T otal Bzologzcal Component Ratmg '_ | (maxzmum s 12) _ :

(ad 6+ G, subtotals tmnsfer total to equatzon m "74 6”) .

Y



7 4 2 Hydrolog|ca| Component Water Quahty Groundwater Eroslon Control Flood Control

Thrs relates to the 1mportance of the Wetland for valued hydrologlcal functrons
It may be a general ratlng based on 1nterv1ews wrth water analysts

Source of Data ) Terrrtorral/Provmcral/Federal Water Resources Agencres - fv‘ L s -

' | (czrcle numbers and total them) RPN : '
T e \\?
L

L Q‘v 0& {/«YA .
RV

g Signlﬁcance’of Coritr'ibution"t_o'frovincial Regional'Wz'tter:'Qualityt_(}‘roundWater‘v_.f-.r». 3 21 x|

|- Significance of Contribution'to ProyinciaVRegional Ero‘sion Control/Fldod cbnirfbl 3 2{1]x| -

. Te otal Hydrologzcal Rating (ma.xzmum is 6)
‘» (transfer total to “7 4 6” where x OCcurs go to: Stage T wo ( 75 ”) )

" Source - i

743 Soclal Cultural Component Contnbutlon to Quallty of Llfe g

R - Thrs relates to the existrng pubhc commrtment to the wetland as exemphﬁed by way of current legrs-' .
R lated actrons that protect srgmﬁcant wetland resources E - '

t _Source;s_of Data. -om Terrrtorral/Provmcral Lands Branch - |

S m Terrrtorral/Provrncral Planmng Branch
| Terr1tor1al/Prov1nc1al Envrronment Branch
. (circle umbers and _to_tal them).. AT
: . :' 'Exrstmg, Proposed or Potentral Internatronal/Natronal/Provmcral/Regronal Herltage o
R Desrgnauon or Protected Status (wrthm or ad]acent to the protected area) o 32T

T otal Soczal/Cultural Rating (maxzmum is 3) __"
(transfer total to “7.4. 6’) ' ' :

- Source .

TR A



s 7 4 4 Productlon Component Expected New Prolect Productlon Benetlts

Thrs relates to the potentlal new added Value productron beneﬁts whrch may result from 1mplementa- o -
: tron of the pro;ect both geograplncally and w1th1n the economlc sectors

Sources of Data ) The proponent : : T
e E _' . Terrltorral/Provmcml Economlc Development Agency
. Mumcrpal/Reglonal Economrc Development Ofﬁce

 (circlé niumbers éhd'totat-tbém)‘f* RO

Srgmﬁcance to the Economlc Sector (e g agrrculture forestry or tourlsm) _' R 3___2‘ 1

Econormc Srgmﬁcance to Natxonal Provmc1al Regxonal Development and Employment 3 2 1 e

Total Productzon Component Ratmg (maxzmum is. 6)
(tmnsfer toml to 7 4 6 ) :

.. Source:

B 7'7 4 5 Copy of AII Relevant Fmdlngs and Sources Attached
CI ch G
CI No .

If no then hst

:._:__-.45._ 8

" Describe other miajor issues relevant'to a decision . .~




7 4 6 OveraII Pro1ect Impact Ratlng

An overall pro;ect ratlng occurs when the precedlng Sectrons (7 4. 1 7 4. 4) are . examrned to -

~-compare the: overall srgmﬁcance of- the wetland to that of the proposed pro;ect Thrs srgmﬁcance is . )

B 1dent1ﬁed in’ the ratmg calculatron wh1ch follows
g a Ratmg Calculatzon Ny ‘ EERA _ ' ,
(msert totals from prevzous Sectzons (7 4 1- 7 4 4) m boxes prowded subtmct total m Sectzon 7 4 4 from '

total of 7.4 1 to 7 4. 3, and calculate overall mtmg)

" . CURRENT WETLAND STATUS' . -

| 741 Botogical Rating, | | @
*7.42 Hydrological Rating - | . | ()
" | 7.43 Social/Cultural Rating |~ | ©
o "PIRZOJ.ECT. SfJI\TUS‘»
7 4, 4Pr01ected Productron e (:_1 o
Change Ratmg ’ ) -
R OverallRatmg= = e (e) R

- atb¥cminusd=e - . . - T A

NOTE When a value of “U” (unknown) or “NA” (not avarlable) occurs then proceed o erther gather S
i that 1nformatron or move dlrectly to Stage ’I‘wo “7. 5” to. address that requlrement S S

b Overall Ratmg

The equatron totals the three wetland functlon component values @+ b +. c) and subtracts the new
pro;ect productron beneﬁts value .. The result isan overall ratmg (e) whrch represents the. value of N
the wetland in relatron to the beneﬁts of the proposed pro;ect ) - ; ' ‘

] Maxrmum possrble value 19

T . Mrmmum possrble value 1 , : ¥ : - . A

T Where overall ratmg is equal to or greater than 13 pro;ect re]ectron (or relocatron) should R ',
2 be recommended s S S S : . S S

' L) Where overall ratmg is equal to: or less than 3 pro;ect approval should be recommended

R Where overall ratmg is between 4 and 12 1nclusrve pro;ect should be referred to Sectron 7. 5
StageTwo e ; : _ B : N



ut other factors such as cntr— .
tland Wlthm a broader " '
d the recommendatron ,
on of 'coneludmg that the signifi- -

ning, ¢.g. habitat to endangered
R vspecres key source of groundwater G anada ‘Land Inventory or provrncral class 1 ratmg, desrgnatron‘ iy

asa natronal or provmcral park etc.) that the recommendatroniof re;ectmg the pro;ect is warrant- o
o ed on this basis alone A strong ;ustrﬁcatron is requrred :

cal thresholds on ’p
i 'wetland complex (ek

| 4 7 Hecommendallon o

- Q@ re]ect pro;ect SO
a (b) refer to. Stage Two “7, 5” e
' . CI (c) approve wrthout condttrons :
. CI (d) approVe wrth condmons

(lzst necessary mztzgatwe measures and measures to retain/enhance wetland functzons of
value to soriety in (e)) : : :

(e) mrtrgatrve measures

(f) reasons for recommendauon (note outlzne by pro;ect benefzts and zmportant wetland -
functtons/values lost or reduced do not szmply report the number calculated)

N -EvaluafOrfs_.Signature T - »'Date’ )

If referred to “7. 5” outhne partrcular pro;ect 1mpacts or: wetland functrons/values that may be worthy
“of specral attentron - L ST

_ CONCLUSION OF STAGE ONE “GENERAL ANALYSIS” .
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7 5 3‘399 TWO “Detalled AnaIySIs” T e

5 Thrs 1nvolves the apphcatron of a multrple value evaluatlon matnx '

7 5 1 Purpose of Stage Two

T To 1dent1fy all functlons of the partrcular wetland‘ that are of value to socrety, to determme whrch ‘of

s : these values would be srgmﬁcantly drsrupted or 1mpa1red by the proposed development and to allow-' o

o dec1sron makers to examme the wetland and pro;ect values and make exphcrt trade-offs

S Research has shown that multlple ob]ectrves can. be reasonably establrshed and evaluated to pro- ‘_
©vide a detailed picture about resource values and thelr 1mportance and susceptrbrhty to 1mpact Stage‘:'

. _TVVO Detailed Analyszs utrhzes a multrple value evaluatron by hstrng the: brologrcal hydrologlcal and . -

) brogeochemlcal soc1al/cultural and market and non- market economrc productron values. of wetlands :"
REE hence the term “rnultrple value matrtx” It also hsls pro;ect productron Values a

_ At thrs stage, exrstmg known- (prnnary and secondary) sources of data will form the basrs for mul :
.',,trple value evaluation. Detarled productron asscssments will be left for. Stage Thrée, Specmlzzed:'

Y Analyszs Therefore, new: pnmary data will- not be generated except 1n unique: snuatrons where such _‘ '
. data can be readrly developed. and is essentral to this stage, for instance where initial requxred mforma—

' txon is' unknown but- easrly obtarned Site visits: may be. useful to record photographs of the'site, note

" site features and possrbly address addltronal mformanon requrrements ‘While the Stage Two. process is

K ';'somewhat subjecnve and open to 1nterpretanon, in terms:of its rehance upon secondary sources,.it -

E should nevertheless be d rrgorous process | based ‘upon. substantrated ﬁndrngs It will generate an order ,' 3

of magmtude of srgmﬁcance of both wetland and pro;ect values and. level of 1mpact upon wetland - _ )

’ functrons

Stage Two is drvrded mto six- steps Steps one to five complete the multrple value wetland evalua- B

tion. matnx -and sumrnary of wetland and pro;ect status; and Stép six recommends a course of action:

L 4 pro;ect approval re]ectron approval w1th condmons or referral to Stage Three Speczalzzed Analyszs

’ , (Secnon 7. 6)

: Stage TWo Evaluanon Undertaken By: SR

. ':_Name

o .;:POSition/title’ SR

* Organization "

: ""“5-..__Addressjf




: ~Instructzons to Evaluators U L
- Stage Two. can be Completed by non- professronals if the evaluator is prepared to take trme to ask :
o questrons of professronals record answers, and be systematrc ‘ L
‘ -This stage has been developed to assist decision makers to better understand the ratronale: ‘
o behmd recommendatrons to approve pro;ects or protect wetlands , K B o
Evaluators should fiot be dlscouraged by the length of Stage Two Evaluators need to remem-

" ber that Wetlands frequently have subtle but dramatrc mfluences -upon a variety of soc1etal values a
and needs Only recently has such recogmtion been acknowledged m the decrsron—makmg process.’

" answer format, Whrle such a process permrts evaluatron of multiple values it does not provrde for .
-_substanuve analysrs So be thorough ‘be' drhgent and be systematrc You will be contnbutmg to':, :
better dec1s1ons' S . .o

Evaluators should ensure that decrsron makers understand the ratronale for recommendatxons

Stage Two “Detarled Analy51s” has been- orgamzed into a matrix usmg a numerical and srmple o o

There are six steps to the Stage Two Multrple Value Wetland Evaluatron Process These are:.
o 1) Wetland Values Analy31s ‘ ' : - ' : s
A2) Summary of Wetland Values Slgmﬁcance and Expected Impact
:3) Prolect Beneﬁts Analysrs . s
_ I L 4) Summary of Prolect Beneﬁts Slgmﬁcance and Expected Impact
- : 5) Overall Summary of Wetland and Prolect Key Beneﬁts and Drsbeneﬁts
S : ;6) Recommendatrons - : :

Sources of Informution

If proceedmg to Stage Two please refer to Appendrx C “General Sources of Informatron” to help_ g
- with. your evaluauon : IO RN

50



L 752 ,MUit’iplé Yalué:WétIahdf Eréluatioh'_Matrik"

The next few sectrons descnbe the actlon to be taken in Step 1

Wetland Values Column 2 1.A > L B .
o - represent the key functlon types that may occur 1n the wetland under rev1ew
“m these values follow the dxscussron in Sectron 4 . ' .

e v '.Evaluation Crxteria Column 2 1. B _3 : ', RSt
. mdrvrdual values that are worthy of evaluatlon for all wetlands

Are Critena Present? Column 2. 1 C

. 1dent1ﬁes the level of knowledge concernmg crrterla occurrence Note 1f occurrence 1s ,
. unknown seek other mformatlon sources untrl occurrence can be substantrated

e Level of Cnterion Signi.ﬁcance Column 2. 1 D

m measures the relatlve sngmﬁcance of each cr. 1ter10n in terms of value as a b1010g1ca1
hydrolgrcal blogeochemlcal and socral/cultural wetland bencﬁt

- ‘ .Expected Impact of Pro;ect Upon Wetland Values Column 2.1.E - S
o ‘- measures the expected effect of the pro;ect upon actual and potent1a1 wetland vaIues

-~ 3Cr1t1cal Values These are 1dent1ﬁed wrth an astensk (*) and are noted for some: of the. wetland crrte-_ S
' ria under the * present column. Crltrcal value notation mdrcates a wetland ‘'value. whose. product oo
: servrce or functron is very 1mportant to society or where an important threshold or function may_' '. =l
" be'exceeded, resulting in the 10ss of the functron and value. These values should not be detnmen-v: L
oo tally 1mpacted by a project. Such detrrmental 1mpact could lead to. 1rreparable or. srgnrﬁcantf
e efféct(s) upon society’s well- bemg : » T A R o
k. The evaluator is. strongly urged to perform the 1nvest1gat10n and research necessary to ﬁll in the;' :
- answers and ratmgs to the maxrmum extent possrble for all of the cr1t1cal values : '

. 51



7 5 2 (cont ) Slep 1 of Stage Two‘ “Detalled Analys:s" Wetland Values Analys1s

‘In each of the charts that follow over the remamlng pages of Sectron 7 the columns wrll be: headed .
o :“Yes” "‘L1kely” ‘and “Possrbly” ' etc To ensure consistent understandmg and: use of these terms by all -
R j-‘evaluators you are requested to apply the followrng deﬁmtxons to these terms ‘ -

s “Yes” means aconf' rmed presence Proceed to 2. L D

Proceed to- 2 1 D.:

' "‘erely” means that data suggests tbe presence but that the presence is unconfirmed

A-_.'.'_"“Posmbly” means that locatton and circumstance suggests presence but that no. data are
_available Proceed to 2. 1. D ' . ‘ .

o . ‘The followmg wetland values are selected for apphcatron in- all wetland evaluatron 51tuat10ns The L
o evaluator is. asked to check off (/ ): the 1nd1v1dual ﬁndlngs and to prov1de a numerrcal total of all

’ f"-occurrences under each headmg Where a crrterlon is .not present the’ ‘evaluator should check off e
-“no” or: “unknown” in column 2. 1 C and wr1te “not present” under column 2.1, F and the obv1ous rea- s

o '-_"vson for absence. Note! To. determme cr1t1cal values total only add. values for questrons marked w1th an :

o asterlsk*

 21A. L .
- WETLAND VALUESTYPE .

2. B
EVALUATION CRITERIA

: -21 C

; ;1 Lgfe—support Values

, -m Relate to the capaczty of tbe
: .W“wetland to regulate and main-.

) '_tam essentzal ecologzcal process-

. es and life- supports stems tbat . T e
. y A 3 1. 1 1 Does the wetland con-

o .}bave value to soczety

V ’Legend

21.A WETLAND VALUES TYPE shows key
. wetland functron types R

-of cntlcal values.’

“be checked where appropmate

2.1.0 LEVEL OF CHITERION SIGNIFICANCE -
., ini the estimator’s opmron i

2'1 E EXPECTED IMPACT OF PROJECT -
UPON WETLAND VALUES the

and potentlal values }

T4 B EVALUATION CRITERIA - an mdxcauon

- 21.C ARE CRITERIA PRESENT? column w0

estxmator s ;udgement of both actual, ‘

1 1 Hydrologlcal Values

. Value of t the wetland in con-.

trzbutzng to surface and ground-.’-

wa ter stocks

trlbute 0 recharge of regronal
water supply aqurfers7 '

* 1 1. 2 Does the wetland provxde"_

flood protectron beneﬁts7 R

1 1 3 Does the wetland con--

tlbute to usable surface water? o

1 1. 4 Does the wetland provrde-_

erosron control7 et

1 1.5 Does the wetland prov1de':'_ S

ﬂOW augmentatlon to’ users

through a headwater posmon in -

the catchment basm7

* 1 1 6 Does the wetland reduce

trdal 1mpacts?

Hydrologzcal Values T otal

(add cbeck marks and enter tbe numerical total)

Crttzcal Values Total
(add check marks and enter the numertcal total)

" ARE CRITERIA PRESENT" "
. .. ) _. 0" é\o@ (‘J@ss&\o\"l
R B A PPN
9 R 28 ('1‘.\ N
92 g0 g S W
N
G A QT el

'\" 2 B
| *_Q','Q RS ' Source




21 D

v 21 E . e IR
| S e T " EXPECTED IMPACT OF PROJECT BRSPS
" LEVEL: OF CRITERION SIGNIFICANCE'::"\ S

UPON WETLAND VALUES

21.F

-’DESCRIBE FUNCTION

" Provide bighlights only.. :




Csa

21C

“24A - BT R
WETLAND VALUES TYPE R "EVALUATION CRITERIA ARE CRITERIA PRESENT? _
el R T . . R R e @ A 0‘\\ 5'0_03(?(\1\"(,
. AURE V l D 12Bi - h::.' o alVal 9 q‘\'_. 0 o '-;&0 \(\\0@‘(} @
quevsyppoﬂ alues ogeochemic ues . 000&*‘\0' e A o
o ' T C Q-

. Value ofthe wetland m con- L
- trzbutmg to su;face water and S
" groundwater qualzty

s 1 2 1 Does the Wetland rece1ve
'1 : sngmﬁcant pollunon ofa type -
- amenable to amehoratlon by ]
. kwetlands7 ‘

1.2, 2 Does the wetland prov1de'

storage for agrlcultural run-off' '

1.2. 3 Does the Wetland prov1de

U for contamment of toxics. .

: L'egehd '

>

2 1. D LEVEL OF CRITERION SIGNIFICANCE I

contamed in surfice run- off :
or through dlscharge flow? S

';_1 2.4 Does the wetland PfOVldc.‘_ B
. for sedunent ﬂow stablhzauon?

' 1 25 Does the wetland have
- high nutrient levels which -

" support 51gmﬁcant w1ld11fe o .
o populanons’ ' ' '

: ""'Bzogeochemzcal Values Total :

(add check marks and enter the numeﬂcal total)

: __-* Critical Values Total

" (add check -marks and enter the-numerical total) . o

12.1.A WETLAND VALUESTYPE shows key B

wetland function types -

.2.1.8 EVALUATION CRITERIA - an mdlcatlon N

of crmcal values B

J21 C ARE CFIITERIA PFIESENT? column to B )

‘be checked where appropnate ‘,: :

in the estnnator s opuuon L

“21.E EXPECTED IMPACT OF PROJECT
- .UPON WETLAND VALUES - the -

estimator’s judgement of bothactual | o

and potennal values




21D

o LEVEL OF dnnsmon SIGNIFICANCE '

21E L

- EXPECTED IMPACT OF PROJECT"'{ '

UPON WETLAND VALUES

w2 1 F
DESCRIBE FUNCTION

- Provide bighlights only




el 24 ‘A WETLAND VALUES TYPE shows key 1 o
; 1.3 9 Is the wetland ranked _
“asa Class L 1I or 1II: wetland by
Canada Land Inventory or. other " -
j:accepted evaluatlon systems7 R |

21 A : ' Lo
WETLAND VALUES TYPE .

218
EVALUATION CRITERlA -

e SN
. ARE CRITERIA PRESENT" |

" 1. Life-support Values’ S

- 1 3 Habltat Values

" nRole of the wetland in con-.
. tributing to the well- bemg of
- zmportant plant and ammal

o values

A‘FLegeml L

wetland functxon types -

' 2. 1 B EVALUATION CRITERIA ‘an mdlcanon

of. crmcal values
be checked where appropnate h

; inthe’ estimiator’s opinion,

- '2_.,1 E EXPECTED IMPACT -OF PROJECT
UPON WETLAND VALUES - the .

and potenttal values

A c ARE CRITERIA PRESENT? column to

240 LEVE Fcnms I NSIGNIFI ANCE&
: Lo Rio) c wl Habitat Values Total

) (aad check marks and énter. the numerical total) R S

- estimatof’s judgement of both actual )

1. 3. 1‘ ‘Afe there-any rare, threat-
»ened or endangered an1mal or
- plant spec1es present7

| L. 3 2 Does the Wetland contaln S
~high quahty s1gn1ﬁcant habltats R
- :"for mlgratory blrds? L

13 3" Does the wetland prov1de

habltat for sport and/or

S commerc1al ﬁsh7

| "'_1 3.4 Does the wetland prov1de i
v 51gn1ﬁcant habltat for reptlles and o
“amphlblans? : ’

13, 5" Does the wetland prov1de SN
stgnlﬁcant habltat for crustaceans’_ e

- 1 3. 6 Does the wetland prov1de _
- j’51gn1ﬁcant habltat for mammals? S

1. 3 7 Does the wetland support a .
,51gn1ﬁcant ammal or plant spec1es SRR
Vin unusual abundance7

o 1 3 8- Does the wetland and 1ts
| assoaated vegetatlon protect
1 '-natural shorehnes7 '

Cmtzcal Values T otal

(ada check marks and enter the numeﬂcal total) o




oD : o
' LEVELOF CRITERION SIGNIFICANCE

215'“

EXPEC'I"ED“IMPACT OF PROJ.ECT'i

UPON WETLAND VALUES

24F

DESCRIBEVFUNCTION

. Provide bighlights only

Sl sy



'f21c

‘ '_»stzmulatmg relations of plant

»'and ammal commumtzes

T20A L ;3“213 : ; T
WETLAND VALUES TYPE o EVALUATION CRITERIA FIE CRITERIA PRESENT?
L T el s e*o\io"&m-o
1 -’Lifé‘—'suppOrthalues.'- o 1. 4Ecological Values ' S D e @ & ST
B PUPPCTE VIEEES ) A _‘O’If ‘&0»0‘\\ ‘?’ .d,;i'o’é&o‘é\; @0"
ST IR A ' _-Role ofthe wetland in RO R G i
D & Tt
SIS \e"@*“\o - '
o &GS
EIK /S Source

, 1 41 Does the wetland support
Soan extensrve ecosystem Complex <
mcludmg uplands? e '

* 1. 4 2 Has a regronal threshold

been reached where the sxgmﬁ

.cance of Wetland ecosystems for "
“ the entxre region: will be. compro- ‘
" mlsed by further degradatron?

* 1 4 3 Is the wetland consrdercd a':‘. '
B classrc example of its type? - '

14 4 'Are' there few remannng
- natural, unrrnpacted wetlands of
 this type 1n the reg10n9

14 5 Does the wetland contam
. owe its existence to, orisita part o
- ofor ecologlcally assocmted w1th L

' “: ageological feature Wthh 1s an

‘ Legend

'2.1.A WETLAND VALUES TYPE shows key '

wetland function types

2l 2:1.8 EVALUATION CRITERIA an mdrcauon

of crmcal values Lo o

1. 21.C ARE CRITERIA PRESENT? column to

o be checked where appropnate _'

A D LEVEL OF CRITERION SIGNIFICANCE -

-in. the ‘estimator’ S opmron

oz 1.E EXPECTED IMPACT OF PROJECT
UPON 'WETLAND VALUES - the -

" estimator’s judgement of both actual gl

and potexmal values

excellent representat1on of 1ts type7 S

~ ;‘_-1 46 Does the wetland form o
_ "an mtegral part of an 1mportant ’
. .,water dramage system7

B * 1 4 7 Does the wetland d1splay

" biological dlver51ty that 1s
‘of mterest? 4

- "Ecologzcal Values Total

< (add check marks and enter the numerlcal total) -

¥ Cr_'itical Vabies Totat_

- (add check niarks and enter the numerical total), -




. o 2aE ' ﬂx"
24D . g _,”;EXPECTEDIMPACTOFPRQJECTff Caak. '
. LEVELOF CRITERION SIGNIFICANCE, _ UPON WETLAND VALUES ~ DESCRIBE FUNCTION

<,

- -*o“‘l\*‘o@‘\v&o"\s N7 L T T e
v¢§&§&, ., -i§§§n-ﬁ. I . ST
\\V'g RN wmyy RN : © . Why? ... Provide bighlightsonly =




2.1 A ’
WETLAND VALUES TYPE

21B f‘,

EVALUATION CRITERIA

- 216" ol
. ARE CRITERIA PRESENT?

-2, Social/Cullural Values

Legend
‘ wetland funcuon types

of cnttcal values

Sl ea 1kc ARE CRlTERlA PRESENT? column to " |

be checked where appropnate

©in'the estimator s oplmon .

2.1.E EXPECTED IMPACT oF PROJECT
" UPON WETLAND VALUES ‘the

and potennal values Lo

. 21 A WETLAND VALUES TYPE shows key -V .

21B EVALUATION CRITERIA an mdlcatlon“ '

:2 1 D LEVEL OF CRITERION SIGNIFICANCE -

:2 | Aesthetic‘ Values '

i Role of the wetland in’

- the quality- of the scemc Lo
' envtronment S

_ 2 1. 1 1 the wetland v151ble from
a provmaal/terntonal hlghway,

demgnated scenic hlghway/road
or passenger ra11road7

2 1. 2 Does the wetland prowde a '_

valuable aesthetlc or open space
funct10n7 : '

2 1. 3 Does the wetland add
substantlally to the visual

4 diversity of the lands_cape.? '.

" 214 Is the wetland an

., irnportant“'sightseeing 1oca1'e.>-, '

Aesthetzc Values Total

(add cbeck marks and enter the' numerical total) o

Cmtzcal Values T otal

(add check marks and enter the numeﬂcal toml) )

cstlmator s ]udgement of beth actual Ny "j ) Joa




21E

.21 D o ,. R . EXPECTED |MPACT OF PROJECT

’ LEVEL OF CRITERION SIGNIFICANCE' B UPON WETLAND VALUES

) 24F :
' DESCRIBE FUNc‘noN

- Why?

Provide bighlights only "
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h WETLAND VALUES TYPE

62

21A

- EVALUATION CRITERIA

21 C o
. ARE CRITERIA PRESENT?

2, Social/Cultural Values

2.2 Recreational Values
. Role of the’ wetland in stzmulat-. A
mg recreatzon acthtzes

5 Legend

| 214 WETLAND VALUES TYPE shows key i

wmland function types

“of crmcal values

2.1.C ARE CRITERIA PRESENT? column to
" be checked where appropnate :

m the esumator s optmon ‘

.21 E EXPECTED IMPACT OF PROJECT h
" 'UPON WETLAND VALUES - the .

and potentla.l values

©o24 B EVALUATION CRITERIA - an mdncauon )

- 2 1.0 LEVEL OF CRITERION SIGNIFICANCE -

.estimator’s judgement of both actual : 7 v .

o 2 2. 1 Does the wetland provide avi.; V b_
o base for v1ew1ng or photograph o
‘ _‘.1ng large numbers of w11dhfe7

o ‘2 2 2 Does the wetland prov1de' .
K opportumtles for boatlng?

o 223 Does the wetland pr0v1de 5
- _w1nter recreatlon opportunmes?

e ;2 2.4 Doés the wetland prov1de
" high quality sport huntmg or. o
"~ ﬁshlng? L

. _Recreatzonal Values T otal

(add check murks and enter the numer‘ical total)

LSS w“@o\‘@ _5,3'0‘0@\"(%.’"' o
A AV /A
BYL AL TS S
YN/ ROT/S . Source




"21D

- 'LEVEL OF CRITERION SIGNIFICANCE '

21E '
 EXPECTED IMPACT OF PROJECT -

UPON WETLAND VALUES

“21F . ‘
DESCRIBE FUNCTION

*?} _%‘_\, _‘ : Why? = o

* Provide bighlights only ~ - -




e

WETLAND VALUES TYPE

EVALUATION CRITERIA

"‘,21 c i ‘
-~ ARE CRITERIA PRESENT?

T 2 I'S(A)ctial/_'Cait‘ural Values i

Legend
_wetland function types.

of crmcal values ’

1" 21 c ARE CRITERIA PRESENT? column o

"’be checked where appropnate

B m the estimator’s opinion .

) 2.1.E EXPECTED IMPACT OF PROJECT“' :

and potential values

e

“21 A WETLAND VALUES TYPE shows key :

' 2.1.B EVALUATION CRITERIA - an indication

UPON WETLAND VALUES “the "+
" éstimator’s, ]udgement of both actual» |

2'3"Educ-a'tion and Pubhc e

Awareness Values

- m Role of the wetland m sttmulat—
mg publzc values and under-
standmg '

: 2 3 1 Is the wetland used for

sc1ent1ﬁc research’

% 2. 3 2 Is the wetland used for edu—.'» '
" catlonal and 1nterpretat10n pur- i

poses7

2. 3 3 Does the wetland ex1st _
close to.a large urban populatxon’

2.3, 4 Does the wetland I‘CCCIVC '. ‘

large numbers of v151tors?

Educatzon and Pubhc .
Awareness Values To otal -

(add check mark.s and enter the numerical total) ) ' _':

Crztzcal Values Total

(add check marles and enter the numerical total) " '

‘21.0 LEVEL OF CRITERION SIGNIFICANCE -




Caipc L EXPECTED IMPACT OF PROJECT. . l21F : -
LEVEL OF CRITERION SIGNIFICANCE- .- UPONWETLANDVALUES. = - . DESCRIBE FUNCTION :

Wiy ' Provide bighlightsonly -




“213

21c"

2 1 A s o S
WETLAND VALUES TYPE : EVALUATION CR|TER|A i ARE CRlTERIA PRESENT?
“ % R | &0*\ \M"@s\ o
ol . e R . S 0 o
N . K . . o . Cays M ‘o ¥ a9, -
- 2, Social/Cultural Values - - . 2. 4 Public Status Values : P ;Ltoq' w o "‘ M*\ @‘*‘”@é I»@
o 3 " Role of the wetland in creatmg. .-‘&\\&‘ & *@"& o ‘\G' \\::wi\y&
- a sense of publzc ownersbzp @0(‘:\ 9\0" 7y £ o
.{o" e .

1 21.a WETLAND VALUES TYPE shows key

a .‘Legend
- -wétland functlon types

. of critical values )

S| 2a C ARE CRITEFIIA PRESENT? Column to ’

be checked where appropnate

m the estimator’ s opuuon

.2 1 E EXPECTED IMPACT OF PROJECT .
", UPON WETLAND VALUES - the

- and potentxal values

‘218 EVALUATION CRITERIA an mdlcatlon N

5 2 4 11s the wetland part of
~ _the pattern of settlement and

. rural/urban hfesty1e7 .

242 Is the. wetland a de51gnated“'
' '_ . 51te of spec1al pubhc mterest?

- * 2.4.3 Is the wetland a umque

‘national, prov1nc1al or regxonal
’ resource7 :

24, 4 Are there pohc1es/pro--
7. grams to support conserva- . - -

: »tlon/restoratlon of the wetland7

. 24 5 Does the wetland prov1de -
- for easy pubhc access’ o

‘2, 46 Is the wetland pubhc land7 .

- Public Status Valiies Total

 (add check marks and enter the numericul total)' .

Crmcal Values T otal W

- (add check marks and enter tbe numerical total) o F

" 2,1.D LEVEL OF CRITERION SIGNIFICANCE N A

* estimator’s judgemient of both aetual '

- Source




'-"210

"._LEVEL OF CRITERION SIGNIFICANCE N

21E

EXPECTED IMPACT OF PROJECT‘_ N

UPON WETLAND VALUES

- -"21 F o g
' DESCRIBE FUNCTION

o Provide bighlights only
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211 A i N
WETLAND VALUES TYPE

f'21B e
: EVALUATlON CRITERIA

Caien
- ARECRITERIA PRESENT?

2 ;Sot;i?l_l/Cultu?al Values B

. 2 1.A WETLAND VALUES TYPE shows key
~ wetland function t‘ypes

of crlucal va.lues

A 1 c ARE CRITERlA PRESENT? column to
"be checked where appropnate

- in the esumator 'S opmxon

21 .E, EXPECTED IMPACT OF PROJECT .
" * UPON WETLAND VALUES - the

estimator’s ]udgement of both actual

and potentlal values - :

* 2.1.D LEVEL OF can‘emou SIGNIFICANCE -

= '2 5 Cultural Attribute Values _
: = Role of. the wetland m tbe zden-
. 'tzty of the people in the area. N

‘ V"ﬂ;;2 5 1 Does the wetland form part:-
: " of the hlstoncal/cultural hentage o
T ofa reglonal populat10n7 '

_ 2. 5 2 Does the wetland contam :
- _‘archaeologlcal or paleontolog1cal
resources’ :

_ 2 5 3 Is the wetland utlhsed for

(add check marks and enter the numerlca! total) L .,

|. 2.1.B EVALUATION CRITERIA - anmdxcauon' L

i'cultural events or cultural
' _f_renewal?

254 Does the wetland form part -
‘of a native tradltlonal use area7

o Cultural Attrzbute Values Total-

- (add cbeck marks and enter the numeriazl total)_

Cmtical Values T otal




.21D C ' R EXPECTEDIMPACTOFPROJECT'-"?' 21F . ‘
: .,',:LEVEL OF CRITERION SIGNIFICANCE_ . UPON WETLAND VALUES .. . DESCRIBE FUNCTION

i , \0.\;4\‘;_9‘;\'5’\)_» 72 3 A : Lo
SRS STy \e NS e T
NIRRT Wby %> \“ N Why? o Provide bighlights only .




- _'3:"Wet'la.‘1_td Production .thlues'_'.fj '

70

CaA
WETLAND VALUES TYPE

21, B . '
‘ EVALUATION CRITERIA

" ARE CRITERIA PRESENT?

21C

- A"Legend

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

T 2 1.8 EVALUATION CRITERIA - an. mdncauon :

’ of critical values

'2.1.C ARE CHITERIA PRESENT? column to
be checked where appropnate

. R AR D LEVEL OF CRITERION SIGNIFICANCE -

in the estunator s opu'uon

| 21E EXPECTED IMPACT OF PROJECT

UPON WETLAND VALUES - the .

. and potenual values *

estimator's judgement of both acﬁjal . U

3 1 Agncultural Values

m Role of the wetlcmd in contrzbut- .

zng to agrzcultuml productzon

o "3 1. 1 Does the wetland prov1de
... water for hvestock?

3 1 2 Does the Wetland provxde
" asource. of forage’ '

3. 1. 3 Does ‘the wetland prowde
. asource of water for crop
B 1rr1gat10n7 -

3 1.4 Docs the wetland sei've )

to reduce topsoﬂ erosmn?

_ ..'3 1. 5 Does the wetland serve
o to 1ncrease soil moxsture and
. enhance agrlcultural crop
' productlon? .

: : Agricultural Values Toml

L '(add check: marks and enter the numeﬂcal total). R

Critical Values Total

. (add check marks ‘and enter the numen’cal total) -




C2ap L S “EXPECTEDIMPACTOFPROJECT_ el
LEVELOFCRITERION SIGNIFICANCE ~UPONWETLANDVALUES . .~ DESCRIBE FUNCTION

& wmr .&1 (L2 . Why? -~ . Provide bighlightsonly - -




3. Wetland Production Valués = .
e 0N o - Rolé of the wetland in con-

" tributing to the vzabzlzty of::
-renewable. resource ba_rvest.

.72

24 A . '
WETLAND VALUES TYPE

",21 B -
s EVALUATION CRlTERIA

'2 1. C
ARE CRITERIA PRESENT?

B

. Legend ,
2.4 1 A WETLAND VALUES TYPE shows key
wetland functron types
of crmcal values

be. checked whcre appropnate

m the esnmator s opmion

' 24, E EXPECTED IMPACT OF PROJECT ‘

- UPON WETLAND VALUES the .
estimator’s )udgement of both actual
and potentral values ’

2.1.B EVALUATION CRITERIA an mdlcauon
21 C ARE CRITERIA PRESENT? Column tO N

. 21D LEVEL OF CRITERION SIGNIFICANCE S

3.2 'Renewable I.{e"sou'r’ce’ Valnes, .

‘ »'3 2 1 Is the wetland used for -
~.commercial or subsistence ' . -
huntmg, trappmg and ﬁshmg? -

3 22 Does the Wetland prov1de

" opportun1t1es for non—commercral
uses of fish, wildlife, cfustaceans’

A and/or Water resources7 f. '

3 23’ Can forest resources of the N

wetland be harvested’

* 3 24 Are there other commerc1al L
uses of the wetland such as har-
<vest1ng opportunlttes for wrld
' -rice; cranberries; of gathermg
'_-‘crabs and oysters7 -

. :f ‘Renewable Resource Values
 Total '

- (¢ ada cbeck marks and enter tbe numertcal total)3 )

Cmtzcal Values Total

o (add check.marks and enter the numertcal total) S




24D

" LEVEL OF CR

o 21E

ITERION SIGNIFICANCE

. EXPECTED IMPACT OF PROJECT . -

- . .UPON'WETLAND VALUES® -

24F

" DESCRIBEFUNCTION .

LSRN
&

O
&

RPN
S

-
@0

S
o>

. Provide bzghlngtsonly e “
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21B

"',21 c

trzbutmg non-renewable

_ 21 A S ‘ " i :
- WETLAND VALUES TYPE - EVALUATION CRITERIA ARE CRITERIA PRESENT?
. . D b
. . . . Lo 0‘\6\ Q,‘&O"}‘
SR I T ' S e W @?7"\#4\.\\&50& m.-‘?\
~ 3. Wetland Production Values. . - 3. 3 Non—renewable Resource ) S ‘w-"o- 'w\o’!' o o &
‘ S o o A ,Va.lues ‘ 0«2‘8 ‘s&\y @0,0,\ oq'.\t Gq';\e"";&o odb@i .
R ] - S ‘\\\*‘ ¢ \:\/‘ -((«‘ S\\ c&& &
. m Role of the wetland zn con- %;\ A) &&‘ y o
6: / g .
& \J’. LY \‘0\3\; - Source

74

c . (add ‘check marks and enter tbe numerical total) s

| %3, 4 1. Does the wetland represent |

Legend

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

" of crittcal values

241 C ARE CRITERIA PHESENT ? column tO ;
be checked where appropnate

" in the esumator S oplmon

A 1 E EXPECTED IMPACT OF PROJECT
‘UPON WETLAND VALUES the

and potenual values

" 21.B'EVALUATION CRITERIA an mdlcauon

f 21, D LEVEL OF: CRITERION snemncmcs -

estimator’s: judgement of both actual e

- .resourcesfor consumptzon

#331°1s the wetland used as a_
: commerc1al source of peat for
: hort1culture or energy7 '

33, 2 Does the wetland occur:’
" over known mlneral or gas and

011 depos1ts7

‘Non renewable Resource
_Values Total

N (add check marks and enter the numerical ;otul)

Cmtzcal Values Total

, ‘ 3 4 Tourxsm and Recreational
Values R ‘

‘, Y Role of the wetland in stzmulat-' -

ing tourzsm and recreatzon eco-
nomzc benefzts R

. an 1mportant local ‘regional, or

- _provincial tourism or récreation L
- attractlon? ' ‘

3 4 2 Does the wetland con—
, trlbute to the local reglonal or:

provincial tounsm and’ recreatlon_ T
) economy’ :

3 4 3. Does the wetland con-

trlbute to nat1onal and’ 1nterna-
' t1onal tounsm development’

Tourism and Rec_i‘eational SR

‘Values Total’

s (add check marks and enter tbe numerical total)

* Critzcal Values T otal

e (add check marks and enter the numerlcal total) B ’

. \ @(\ so\), (&o\p
o Y o0 @ & &
. O o b o e
oF & @AY A P
o SV EE S
SRS & & Bt o®
AT oS
OV G‘“@ v
SR/ Source




Coap

«_LEVEL OF CRITERION SIGNIFICANCE‘_

. ;TEXPECTED IMPACT OF PROJECT
| UPONWETLANDVALUES .-

21 F .
DESCRIBE FUNCTION

& 8*‘

C?
&/

BRI v ‘:'.',

PR 2
&S
&

" “Provide ‘bzghlight_s only -

» Prbvide bighlights only .
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C21A

- 21B

210"

L2, A WETLAND VALUES TYPE shows key
wetland furiction’ types -,

|- 2.1. B EVALUATlON CRITERIA -an indication ’

of crmcal values

CLad C ARE CRITERIA PRESENT? column to

be checked where approprlate

" in'the estnmator s opmlon -

2. 1 E EXPECTED IMPACT OF PROJECT
' . UPON WETLAND VALUES - the
- estimator’s ;udgement of both actual
and potentnal values - :

~Legend T

* 3 5 1 Is the wetland used to
prov1de water for mdustry? ’

*3, 52°1s the wetland used asa’ e e

means of sewage treatment?

i 3 5. 3 Is the Wetland a dlI‘CCt o
source of domestlc water supply? :

-3, 5 4 Does the wetland enhance _'
re31dentlal Commerc1al or mdus— .

trlal development values?

3 55 Does the wetland con-
: tr1bute to urban flood protectlon
and assoc1ated land values?

Urban Values Total

. (add checle marks and enter the numerical total) e

Cmtzcal Values Total
(add check marles and enter the numerzcal total)

: 21 DLEVEL OF CRITERION SIGNIFICANCE S

""“‘WETLAND VALUES TYPE EVALUATlON CR|TER|A ' - ARE CRlTERIA PRESENT" -
. 3. Wetland Production Values 3 5 Urban ValueS v o ¢ +&‘fi&%&-‘¢&*‘@; .
S e o -Role of the wetland in, contrzbut— S @Z\‘“i@“f“’&v
o mg to urban economzc values E %\f




. _1[210 T : -f‘»'EXPECTEDIMPACTOFPROJECT o 21F '
:  LEVEL OF CRITERION SIGNIFICANCE._'_;:'VUPON WETLAND VALUES DESCRIBE FUNCTION

wmyr . Provide highlights only .

7y e




7 5 2, (conl ) Step 2 of Stage Two “Deta:led Analysrs” Summary ol Wetland VaIues Slgmllcance and Expected Impact

) _L- provndes a relatxve ratmg of the. level of occurrence of wetland/pro;ect values thelr 51gmﬁcance and
' ‘the degree to, wh1ch they are expected to be 1mpacted by proposed pro;ect

= Step 2 isa summary of Step 1. Whlle numerlcal summaries are: prov1ded the evaluator should also SRR
note in wrltmg the 1mpl1cat10ns of the summary 1mportant wetland values that may be affected by
o the pro;ect ‘or m1grat1ve measures that ‘may be approprlate : -

B prov1des a: summary for all wetland values: o

o (lel ~m number of occurrences in each space provzded)

2.2 C T .
ARE CRITERIA PRESENT? e

~ Summ: aryOfWetlandvalues
' 'Slgmﬁcance and Expected _ T
L Lgfe—support Values R *“?O*"Qo, & L e
PR PR SRS BN S _|" ¥ (only if listed yes) -
1 1 Hydrologlcal Values SRR '

1.2 B10geochem1ca1 Values M A_

1. 3 Habltat Values R

' 1 4 Ecolog1cal Values

Sz SOClal/Cultural Values
2l Aesthetic Values

2 2. Recreatlonal Values

Cr23 Education and Public - -
L Awareness Values R

2. 4 Pubhc Status Values RN

L . 2 5 Cultural Attrlbute Values |

‘:;3».':Productzon Values .
3.1 Agrlcultural Values

ﬁ v_3 2 Renewable Resource Values

?'_3 3 Non- renewable Resource o -
~ Values . ' = :

.3, 4 Tourlsm and Recreat1onal
’ ‘Values - T .

' ':‘3 5 Urban Values

T otal Occurrences

T rigger Factors' a combtnation of factors hay suggest wetland protection, lf 3 or more crtttcal crtteria are. and/or
LT project acceptance and/or mttigation of, project S marked yes , criteria are present - ‘




,The evaluator should ensure that any relevant 1nformat10n useful to the decrsron maker should be L v

:summarrzed in'the. space provided.

' Wherever a trxgger factor 1s noted the evaluator should determrne 1f a decrsron should occur at that' Y

o pornt

" 5 -Note Generally, fewer natxonally srgmﬁcant values are requlred to denote a natronally srgmﬁcant wet- o
o land than those requrred to denote a locally 31gn1ﬁcant wetland. Also a combmatron of several nation-
_ally srgmﬁcant values and a large number of reglonally srgmﬁcant values could denote a provmc1ally B

» significant Wetland In thlS summary, reasonable  judgement, recogmz1ng the breadth of potentlal ﬁnd- Lo

' lngs ‘is necessary to provrde drrectron for pro;ect acceptance re]ectron or referral to Stage Three

-V'22E

22D o EXPECTEbIMPACTOFPROJECT L 22F .
LEVEL OF CRITERlON SlGNIFlCANCE " UPON WETLAND VALUES .- . . .~ . COMMENTS L
&
Q‘:\. fo
‘ C‘)‘b 6‘\.: REE
Y
over50% of cnteria bave natzonal/ and/or over one tbird of expect~ : then’ the eualuatorshould recogm:ze tbat the wet-

prow'ncial/ regional sigmftcance R N ed project impact is bzgh P land bas major stgntficance and/or could be .

o S R e S I sigmftcantly ajfected by the proposed project

79



7 5.2 (cont ) Step 3 of Stage Two "Detalled Analysts" Pro1ect Beneflts AnalyS|s

T he next few sectrons descrrbe the actron to be taken in Step 3

Pro;ect Benefits Column 2 3 A : - _ ‘
L. represent the key functron types that may occur in the proposed pro;ect
n these values follow the drscussron 1n Sectron 7 4 K

Evaluatron Crtterra Column 2. 3 B L :
o m 1nd1v1dual values that are Worthy of evaluatlon for all pro;ects

Are Crtterra Present? Column 2 3. C

i 1dent1ﬁes the level of knowledge concernrng crrterra occurrence Note i occurrence 1s
o unknown seek other 1nformat10n sources untrl occurrence can be substantrated

B R Y1 D Lo ase

PROJECT BENEF'TS TYPE" SRR EVALUATION CRlTERIA sl ARE CRITERIA PRESENT" 5.

L 4, Pro_]ectBeneﬁts L 4 1 Employment Beneﬁts

" a Role of tbe pro;ect m stzmulat— :

: - . W '0,‘\ g » | ’ o\\ 0"2 Q( - .
% 'Fg/j“"‘ ‘;-._-:o_ oo
GG source -

mg _]Ob benefzts E

h g 1 W’rll the pro;ect strmulate

: new employment opportumtres

.or stabrhze existing employment
levels in the regron’ e :

4 1. 2 erl the pro;ect provrde for '
hrgh 1ncome )obs? = '

- — — 4 1, 3 erl the prolect strmulate
| Legend s o f’ .’. employment upgradrng?

23.A PROJECT BENEFITS TYPE shows the -l 4 1 4 Wlll thC pl‘O]CCt strmulate .
key function types that ‘may. occur ) R

in thie proposed pmlect R & ’, addrtronal research and educa— ’
' t1onal spmoffs7

- 2, 3 8 EVALUATION CRITERIA an mdrcauon
“of crrtrcal values : . )

Employment Beneﬁts Te otal

B XX C ARE CRlTERIA PRESENT? Column to . R A
’ (add cbeck marks and enter the numerical to!ul) .. b

" be checked where appropnate o

2 3. D LEVEL OF; cmremon smmncmcs a L ® Cmtzcal Values Total ‘
in. the estrmator § opmron L l (add cbeck marles and enter the numerical total) .

23EEXPECTEDIMPACTOFPROJECT Lo [ R
UPGN ECONOMY - the estimator’s - | - . oL e e R
ludgememoftheexpectedeffect IR B Lo e e e Co '

7 of the pro;ect upon the economy

R




Level of Crltenon S1gmficance Column 2.3. D

] measures the relatlve 51gn1ﬁcance of each crltenon 1n terms of 1ts productlon beneﬁts

Expected Impact of Pro;ect Upon Economy Column 2 3.E
“a measures the expected effect of the pro;ect upon the economy

Cr1t1cal Values are noted for some of the pro;ect cr1ter1a under the “present” column Crmcal value S
: _notatlon 1nd1cates a wetland value whose product serV1Ce or functlon is very: 1mportant to soex-» .
" ety or ‘'where an 1mportant threshold ‘or funct1on may be exceéded, resultmg in’ the' loss of the - -
: functlon and value. These values should not be detrlmentally 1mpacted bya project. Such detrl— " :
2. ‘mental 1mpact could Iead to irreparable’ or s1gn1ﬁcant effect(s) upon soc1ety s Well bemg Cr1t1cal' oy
e -'.Values dre 1dent1ﬁed w1th an asterlsk (*) o : : » '

T23p T EXPECTEDIMPACTOFPROJECT- C23F '
'LEVEL opcnnemou SIGNIFICANCE . UPONECONOMY . .’ DESCRIBE FUNCTION
S &
L ILARAL /A P
G wys. ©.+ Provide highlighis only. .




*233

::SJECT BENEFITS TYPE.' i . EVALUATION CRlTERIA ' _il?u? CRITERIA PRESENT? -
4 ,Project'Ben_'eﬁt_s ; 4 2 Economic Benefits - 7&@”;’&@%‘;’ 3@’1 ;@@:@;\*‘ &2;4'@9
LT .. = Role. of the projectin stzmulat- & “‘;o&‘\_\»@_";,oﬁ"@i\\ﬁ@i &
T »mg economzc beneﬁts o g@"‘\c} A\ @“‘*{y o
o & \)’{' (s y/(s) 0\\‘ " 'S_oitri:e'

U * 42, 2 ‘Wil the operatlon of the. P
_ project stlmulate the local and -
- reglonal economy? '

Legend

23, A PROJECT BENEFITS TYPE shows the

o 421 Will the construCtion:of the '

project stimulate the local and
' 'regxonal economy’ L

4.2 3 will the opcratlon of the o
" project stimulate value-added

o productlon to the provmcial or i

: "'_-'natlonal economy7 o

42 4" Will the pro;ect generate» -
- ,151gn1ﬁcant new taxes and/or :
enhance the tax base7 g

Economic Benefits Total

) (add cbeck marks and enter tbe numertml total)

Crztzcal Values Total

(add check marks and enter tbe numeﬂcal total) -’

key functxon types that may occur | | - R

‘inthe proposed prolect

238 EVALUATION CRITERIA an mdlcauon ’

of crmca.l vdlues .- -

2.3.C ARE CRITERIA PRESENT? colithn o |

be checked where appropriate

ﬂ 2. 3 D LEVEL OF CRITERION SlGNlFICANCE -

1n the. esumator S opnuon

+ '~2 3 E EXPECTED !MPACT OF PROJECT . o
- UPON.ECONOMY - the estimator’s.

;udgemcnt of the expected effect
’ of the px:o,cct upon the economy




23D

LEVEL OF CRITERION SIGNIFICANCE' L

. EXPECTED IMPACT OF PROJECT‘ PR
) UPON ECONOMY e :

C23F :
'DESCRIBE FUNCT|ON

- .'Pfovidé higbl‘ig}'aktépnly: >~_ a




'23A B 238
PROJECT BENEFITSTYPE" o :EVALUATION CRITERIA

Co23c
" ARE CRITERIA PRESENT’

~ .

4 Pro_]ectBeneflts . o 4 3 Productlon Beneﬁts

¥ mg tmmmg opportumtzes

43 1 Wlll the pro;ect stlmulate: i

agrlcultural product10n7

I f"-_'forest productlon7

energy productlon7

4; 3 4 Wlll the pro;ect stlmulate
tourlsm and recreatxonal beneﬁtsvb o

N 4.3.5 Wlll the pr01ect stlmulate
R manufacturmg productlon?

,:4 3 6. Wlll the prolect stlmulate . ol ol

B other producuon’

' ‘Productzon Benefzts T otal

- Legend U A TP S
84 | o P T
R "23APROJECT BENEFITS TYPE ShOWS thc

kcy funcnon types “that may occur

m the proposed projcct .

238 EVALUATION CHITERIA an mdxcatlon S
of crmca.l va.lues h

23 C AHE CHITERIA PRESENT? column to '
be cheeked where appropnate s

L 23 D LEVEL OF CRITERION SIGNIFICANCE - B
' in the esumator s oplmon :

= 2 3 E EXPECTED IMPACT OF PROJECT
UPON ECONOMY - the estimator’s . -
Judgement of the expected, effect. Do
".; of the project apon the economy - [ 7

o . Role of the pro;ect in enhanc—i

. -
RO ‘
R o
LM v ¢
s o el

GRSV B )

A LAYOIL o

WL TS i

C432 Wlll the- PI‘OJCCt stlmulate-?-- :

‘433 Will the pro;ect stlmulate'

’ (add check marks dnd enter the: numerical totul) R




23E

o .'230 S PR S EXPECT‘EDIMPACTOFPROJECT.:;Z. 23F -

* LEVEL OF cnmsmou SIGNIFICANCE  UPON ECONOMY R 5 DESCRIBE FUNCTION

: Why? o Lo a P_févz"devbzl'g»h'l;‘gbts"ohlyx’ ke




o 23A

86

".,_'.233

‘, >4 4 1 Wlll the prolect prov1de -
accommodatlon and ease housmg . B

f’j.~shortages? '

T 4. 42 Wlll the pro;ect fac1htate

a major transport hnk for the

reg10n7

) 44, 3 Wlll the pro;ect prov1de a
N harbour for the regxon? :

L4 4 4 W111 the proyect solve reglon-

- al waste dlsposal problems?

3 Legend

key function types that may occur
in-the proposed pro;ect L :

- of cntical values

be checked where appropriate.. .

' 2 3.0 LEVEL OF CRITERION SIGNIFlCANCE -
in the cstnmators opnnon s

23E EXPECTED IMPACT OF PROJECT

. judgement of the expected effect’ .
of the project upon the econotny

:' 23.A PROJECT BENEFITS TYPE shows the

: 23B EVALUATION CRITERIA anmdlcatlon (I

-2.3.C ARE CFIITERIA PRESENT? Column to A

UPON ECONOMY - the estimator’s = -

: 4 4 5 Wlll the prolect prov1de an
alternate location. for mfrastructure
. wh1ch 1s 1ncompat1ble with the '
f.iurban buﬂt-up area?

”_"Urban/lndustmal Infrastmcture e
_Development Total - '

< "~ (add check.marks and enter the numertcal total) ]

PROJECT BENEFITSTYPE " EVALUAfION CRITERIA ’ ‘_-ARE CRITERIA PRESENT" .
SR

B L L SRS )l toq‘b ‘ifd’\o@fﬁg\
4. Project Benefits. - 44Urban/lndustr1al o R o ;6@6 St
IR N Infrastructure Development SRR & o \oﬁl&@z\o‘ ch‘;;&?@f

T, O S S W E

. wRole of the pro;ect m enhancmg: - @0‘5'\"0,\0"6@“ @o“\. S EN

. 'urban/mdustrml development & 7 QO?\;? 5 ..S ource




.23D

o LEVEL OF CRITERION sncmrlcmce, .

‘23

UPONECONOMY

. EXPECTED iMPACT OF PROJECT o

23F e

e DESCRIBE %uncnon

SRS

Provide bighlights only . -
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: "7 52 (cont ) Step 4 ot Stage Twc “DetaIIed AnaIys:s” Summarynt Prolect Benetlts, Slgmtlcance and Expected Impact

oLl prov1des a, relattve ratmg of the level of. occurrence of prolect values thetr srgmﬁcance and the R

o : degree to whrch they are. expected to 1mpact the economy e ' e B
.’- Step 4isa summary of Step 3. Whtle numertcal summartes are provrded the evaluator should also L
o ;~note in wrrting the 1mp11cat10ns ‘of the summary, 1mp0rtant project values that may be affected by
o cancellatron or relocatron and m1t1gat1ve measures that may be approprrate : S

Cm provrdes a summary for all pro;ect values , : -
E -‘(lel in number of occurrences in eacb space provzded) R ' o :
ST ‘ R ARE CRITERIA PRESENT" o
: Summary of Project -- “ L
* Benefit Srgmﬁcance and _ e R * -
- Expected Impact K . o & QY c.‘\O“:\ov\f o

LT e oL : - ,-*(onvlyz'f»lt‘stedyéS) .
4.1 Employment Benefits *. " - - | o R A

: ;4 -2'Ec6nofﬁi¢ Behe fits' "

S 43 Productron Beneﬁts =

' 4 4 Utban Development R
- Beneﬁts S sl

TIT'_th.l.‘Occurren.ces . o

T mgger Factors ‘a combmatzon of factors may suggest wetlcmd protectton, , éf the two C"”"Cﬂl C"”eﬂ“ are marked and/ 01‘ o
: pro;ect acceptance cmd/or mitigatton of pr0]ect ERR yes crzter waare Pr esent




" The evaluator should ensure that any relevant 1nformat10n useful to the dCClSlOI‘l maker should be e

summarlzed in the space prov1ded

: " Wherever a tngger factor 1s noted the evaluator should determlne 1f a decrs1on should occur at that
_j’;pomt . . : . o

. Note Generally, fewer natlonally srgmﬁcant functrons are requxred to denote a natlonally 51gn1ﬁcant -. e

' 'prolect than those requlred to denote a- locally 51gn1ﬁcant pro;ect Also a comblnanon of several

a natlonally 51gn1ﬁcant functions.and a large number of reglonally s1gn1ﬁcant functlons could denote a, ce

vl . provxnc1ally s1gnrﬁcant pro;ect In thlS summary, reasonable ]udgement recogmzrng the breadth of -

: potentlal ﬁndmgs is necessary to prov1de d1rect1on for pro;ect acceptance I'C]CCthIl or deferral to ¢

Stage Three ‘
2 4. D R L EXPECTED IMPACT OF PROJECT L 2. 4 F
LEVEL OF CRITERION SIGNIFICANCE UPON ECONOMY S - COMMENTS
ST o\q’-.: S
‘;\\ Q,o Q,ca c?@o L RENS
over 50% ofcriteria bave natzonal/ and/or over one third of expect‘ o ":’ ’ then, o il,the .ezg’a'zlu‘utopsho,uldreco,énize that tbe :
prouinctal/reglonal szgnifzcance R o “ed project. zmpact onthe’ - . VERER R Droject h}zs’rhujor stgnij’ttarice. e

. -economy ishigh | .

8



7 5 2 (cont ) Step 5 of Stage Twa “Deta:led Analys:s” OveraII Summary of Wetland and Prolect
Key Benetlts and Dlsbeneflts n

Thls summary is based on values thelr presence and 51gmﬁcance crmcal values and trlgger factors
R ) can be used in preparmg the Recommendatlons (Step 6) L : S

Wetland/Pro;ect Key Beneﬁts/Disbenefits

o Wetland Key Beneﬁts

" Wetland Key Disbenefits "~

" . Project Key Benefits __

B 90 | R

. __Prdié,cAt;HKe'y‘Dis'beheﬁts'b R




- Notes .

' - (use thzs spdce to su‘m:r‘h.aﬁz,é key ﬁ'ndihgs) '




7 5, 2 (cont ) Step 6 ol Stage Two “Deta:led Analys:s” Recommendatlons

: ;_The precedrng Multrple Value Evaluatron Matrlx (Steps 1 to- 5) provrdes the means to examine the .
1nterrelat1onsh1ps of the - proposed pro;ect and affected wetlands. ‘Given- the’ scope of this Detaxled
- _Analysrs the evaluator is requested to provrde a detalled descrlptron of the- ratlonale for: the recom-

_-_.mendatlons necessary cond1t1ons and suggested mechamsms and method to ensure approprlate ) o

o .;act1on

_ ‘The. evaluator should refer to each of the two summary tables (Steps 2 and 4) and 1dent1fy the .

L ,:»extent ‘to which: the wetland is deservmg of specral consrderatlon and protectron the prolect is

e , deservmg of spec1al consrderatron and should proceed ‘with or w1thout mrtrgauon or the entrre evalu- '
.. atron should be referred to Stage Three : : v

m To assist m the recommendatron the evaluator should complete the beneﬁt/dlsbeneﬁt mforma-. _' .
. tion'of Step 5 on page 90- 91. ' : : : P

B Tom If Stage Three is. recommended the evaluator should set out key issues’ needmg attentron in the-
~-space provrded below Co - L _ RS

. Recommended action should be )ustrﬁed on ‘the basrs of the Stage ’I‘wo analy51s T he evaluator
o may develop specrﬁc summary tables to’ assrst in 1dent1fy1ng any mrtrgatron requrrements

Recommended Actzon

E] Proceed w1th Pro;ect

o Proceed wrth Condrtrons/Mrtrgatron
- QGo to Stage Three Evaluatron L
" QDo Not Proceed with’ Pro;ect oL

'._'Co_iizmen'ts/Rationdle/_(;'o_ndz_'ti'o"ris” or Issues needing attention in Stage Three




- (@dd additional pages if necessany)”

Bvaluators Signare.

" Date

- Representing -~

v PR
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" Wetland .
B Proteqted )

E v_-_.'High_Pr(;jé‘c-t“'\faluCS' L

_Proceeds

- LOW Proj_Cct,_Yﬁiués' R . Loyv Wétlﬁ_nd Valpes' .

.. Figure 7.3 Stage Three: Specialized Analysis

. -Z'P’r'djeét» o .




- 1.6 Stage Three “Specialized Analysis”
= Stagev'Three r'equires 'th:at_ the evalu'atorf _,
- -have or retain specific expertise in
- resource economrcs brology and finan- -

- cial assessment. o :

‘ Stage Three “Specralrzed Analysrs” ;
places emphasrs upon the calculatron of j,

B precrse market and non- market eco-

* nomic productron costs and beneﬁts N
.- occurring from wetlands and from pro-3

posed ,dev_elopment_ with potential

“impact (Figure 7.3). It is expected that

such detalled evaluations wrll be driven
»by the need to place’ non-market and

o market values upon wetland. productron
o functrons so that those: wetland uses or

benefits (typically -poorly dOcume"nted)

-can be comparéd with project market ’
L productron functions (functrons whrch o

are typrcally well documented)

. necessrty, be performed by .resource

economists, bio ogists and pertxnent_p o carefully i dent 1fy mrssmg data outlme ‘

» | - the methods used to estimate: mrssmg E
Only a small percentage of pro;ects P

under evaluatron should reach Stagef':'

- ‘project specialists.

o Three

1 5. i‘lnstru'ctio'ns' to Evaluétoré-

This stage of the Gmde should be initi:

.- ated only if Stage One-or Two. cannot‘v

o provide sufﬁcrent information,  or if sig-
“nificant wetland functions will 11ker be
- detrrmentally unpacted by the proposed'_

: development pro;ect Thrs wrll lrkely5 »
-only be completed for major’ pro;ectsj o
.and natronally or provmcrally srgmﬁcant‘ -
fwetlands Do _
Stage Three should be undertaken -

: by an mdrvrdual who is competent and. ' oo
conversant in resource economics. - E
:"Therefore the text here is not meant to .

- be inclusive, but rather as a gurdelrne '

for qualrﬁed resource economists. A

‘high level of 1nfortnatron and expertlse s
s requrred at this stage. . -
. Stage Three emphasrzes the: oppor—l
" tunity cost of the alternatlves for_ .

. wetland | conversron It requrres the full
c“and proper accountmg ‘of all beneﬁts

and all costs of proceedrng or not pro-

‘ ceedmg W1th a project. The frame of P
reference must. be legltrmate accurate. _ '
and consistent. Sensitivity analysis must_' s
o -..fbe conducted for key results S
" The emphasrs of Stage Three wrli be * : : o
upon detailed 1mpact assessment and E
C ’,estrmatxon of. the social and: economic -

' beneﬁts and costs to socrety assocratedn_”_

: ‘with’ those impacts. In most cases, it -

- will, be necessary 0 collect .additjonal -
data and perform analysrs in order to . -

" estimate and evaluate the impact.in
o 'terms of benefits and opportumty costs.

'_,'_Such consrderatrons will very lrkely, of -

'C‘autzonary notes

- do not measure secondary or transfer L

beneﬁts . v
" .examme the: cost/beneﬁt analysrs of
.pro;ects as caref_ully and 1ntensrvely ‘
 as the analysis of the'-wetlands

. make use of future demand estrmates

" and scarcrty to value future beneﬁts
-and costs ' : '

_.data such as senszthty analysis and -
. shadow prrcmg (hedomc prrce g

" method) el
. determme and "repo‘rt on the rarige of
. ’rsoczal discousit rates used describe |
'\the approach taken to’ drscountmg

e and the assumptrons made .

, - : clearly report Whether margmal

values or avemge values of wetland
- 'change have been calculated



o Key Concepts

Key: economzc concepts uttlzzed in tbe'- S
. mstructzons and cautzonary notés are'.'
brzeﬂy descrzbed o

B Opportumty Cost v : =

1 The opportumty cost of the current user-‘- ;

- of some good or of some 1nput is‘its
- fworth in some alternatrve uses.- The

" :_opportunlty costs of a wetland are the -

o jbeneﬁts that soc1ety or individuals’ 1ose -

when this wetland ‘is protected For'..l

example in the case of a wetland to be -

- .'conservatlon of the wetland, The

T subsrstence and commercral produc- .
' tron recreatron water supply, etc.) .

. f.opportumty cost of- development are
" the net beneﬁts of: conservation (e.g. -

o foregone ‘with the transformation of thrs

~ wetland, into farmland. 'Oppo“rtun’it'yv'v
- costs may play an 1mportant role in. the-’
y polmcal decrsron-makmg process

) Secondary or Transfer Beneﬁts

' vanalysts to augment the beneﬁts from'j. :

' prolects by reasonmg that the project .-
- wrth ‘unknown values are used to con- -

" struct alternatlve scenarios of - outcomesj :
" for presentatron to the decision maker.
-These analyses are:also used to. estlmate : ‘
surrogate values for mrssmg data

expendrtures may raise employment

- and: mcome in other sectors of” the -
. -economy However calculatmg sec-:
e ‘ondary beneflts from. expendltures E

“assocrated Wlth a partrcular prolect S
v1gnores the fact that expenditure from -
‘alternatlve courses of action would also .-

create the same k1nd of beneﬁts and

" should. also be calculated. In other:f -
~words, it would be a transfer of benefits - :

from. one pro;ect and location to anoth-
‘er one, but at the macro level (regron ST
iy .provmce natron) the expansmnaryf S
'effects on lncome and employment
: would be more or less the same For -+ -
: th1s reason and because in the BCA one Lo o
-.,,needs to ehmmate consequences wh1ch
k dramed for. agrlculture the" opportumty . ‘_t_l_are common to alternative courses Of,'
’ cost of conservation is the net benefits- 5 action it is- recommended that the ana- -
of agrrcultural use (e g. cereals and veg-

: etable productron) foregone wrth the

’ lyst avoid addmg secondary benefits to - .
~the BCA of projects,. partrcularly in cir-

- cumstances ‘where unemployment 1s, W
'wrdespread Secondary benefits often

“involve transfers .of 1ncome from areas

~.and’ persons to’ others. ‘While these
, effects could’'be 1mportant at the local

level (e.g: a particular pro;ect orwet-
‘land) they are. irrelevant in estrmatlng 3 R

‘__What the 1mphcatrons of a pro;ect are.. R

" for total productlon consumptron and o
_f_’employment opportumtres in the -econ- ..

" omy at-the reglonal prov1nc1al or

Secondary beneﬁts consist of the eco-:' _ _natronal level

nomic -impacts derived ‘from: the'
'expendrtures made by governments ’
o ‘busmesses or people. In beneﬁt cost’
analyses (BCA) ‘the. ex1stence of. unem—'_ :

'.':-ployment 0ccas1onally leads some
o .total outcome: In this srmple technrque

"drfferent possrble Values for: varlables.;

5'Sensmv1ty Analy51s . -
Sensrtrvrty analysrs is an analysrs in
" which the values of key variables- are‘_: E
- changed tosee what is the effect on: the



o Social Dlscount Rate

E benefrts and Costs must also be dis-

“counted, Calculatron of a soc1al'

benefrt cost ratio requrres that a dis-

~.count. raté be chosen. What value it -
~should take has been the subject: of
"~ "much debate. Two- different bases’ have. -
o been suggested the soaal opportumty -
_ cost rate. and the socral trme preferencej
5 rate, whrch is lower Because of’ thel
. uncertalnty in. specrfymg a partrcular .
social drscount rate at this time, analysts. .
. are. encouraged to calculate the present' ‘_
- value, of beneﬁts and costs for a range of -
. ’"socral discount rates. This is.a form of. -
"“f,sensmvrty analysrs (see ‘above). Jt
. should be noteéd. that because future'. :
~ benefits’ and costs are calculated in real
‘ terms (in constant dollars), drscount_
-rates_should also be in real terms and

. not- nomrnal rates net of 1nﬂat10n

o Selectron of a discount rate can',

" havé:a dramatrc effect on the outcome’ -
~of a benefit-cost analysrs and hence the
'_'_-advrce provrded to a decrsron maker .

: ‘The- hrgher the discount rate; the_ more -

"'f‘the short- term beneﬁts of a pro;ect are -
g emphasrzed The lower the’ discount.

i

A Average and Margmal Values B
" .. The. dlscount rate is the 1nterest rate'_,_
'~ “used to reduce future benefits and COSts ...
©to thelr present day equrvalent The dls- .
" _count rate isa percentage the hrgher '
“the drscount rate the less -any - future h
benefit or cost is worth-today. In the _
- same way that consumers- and. produc-_
g‘ers dlscount future’ values socral.'v_

.There is ‘an. 1mportant d1fference_
_“between these two concepts. The first' .’

’jone average value, represents the’ total '

* value of somethmg divided by the num- *

" ber of units, while the marginal value is -

+ the additional value of tiaving one addi- . . .
-t10na1 ‘unit.. ‘This - difference  has
_1mportant consequences For example -

: in the case of ‘public’ transportatron the_"' "'

' cost of an. addrtronal passenger ‘(up to SRR
'the last place) in a bus, or marginal . =
Cost is practrcally il srnce the cost of
runnmg a bus does not change much." '

whether it runs empty or full. However

“the average cost per passenger (total . L .
cost of running the bus. divided by the - - ..
number of passengers) could be very .
.~ high 1ndeed 1f the bus carrres only two
‘passengers ' : o _
~ In many 1nstances 1ncremental' B
'"development of a portron of a wetland
', '.through for. example agrrcultural .
dramage represents a. margmal loss in . co
‘any given' case, and should be calculat-
o ed. usrng margmal values,. unless a"'_
_"physrcal threshold is, ‘achieved and the - )
-viability of the entire wetland is threat- . -
" ened. In realrty, however data avatlable- .
_',Aconcermng the benefrts of the pro-

posed project and regardmg the range

of wetland benefits foregone if the pro- -

’ ]ect proceeds usually lend themselves to - _
" the calculatlon of average values rather'"' R
'than margmal values. ' L

" rate. the more the longer term benefits -
Cof conservmg the values of natural =~

g _resources are favoured Hence _the.
'selectron of a range of social drscount-_ .
‘rates must be’ done carefully, ‘with the"

'_'approach being descrrbed and the’- S

' '-assumptrons noted
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7 6.2 Framework for Analysls

I order to provrde gurdance to Stage Three analyses m Step 1 the workmg matrrces “Srgmﬁcant o
Wetland Value/Pro;ect Impact Relatlonshrp” and “Slgmﬁcant Pro;ect Value/Prolect Impact” which fol-.
Jlow below should be completed These. workmg matrices’ summarize the expected impact of the

: pro;ect on’ 51gn1ﬁcant wetland values and the economy.-As a result, the miatrices indicate where spes
© cial attentlon should be focused in developmg market and non- market wetland and prolect valuation. "
~ The evaluator should return to Section 7.5.2 Step 1.1 E) (p. 52:77) to determine the expected level -

o of ‘project’ 1mpact upon wetland values and to Section 7 5.2 Step 3 @ 3 E) (p 80-87) to deterrmne the .
' expected level of pro;ect 1mpact on the economy o . e

Anexaxnple R R T . : : : :
S IF1.1.1, 1.1, 4 2.2. 1 3 3. 1 are natronally, prov1nc1ally or reglonally srgmﬁcant wetland values and

- are hrghly impacted, place under HIGH; if 2.2:4,2.3:2, 3.1. 5, are natronally, provingcially or region- _ .

ally srgnrfrcant wetland values and are moderately 1mpacted place under MODERATE as
follows £ v : ‘. o

7 6 2 (cont ) Step 1 of Stage Three “Spec:ahzed AnaIys:s” Workmg Matnx

Example of Step 1 of Stage Three “Specialized Analysis "3 Working Matrrx

Signlﬁcant Wetland Value/Pro;ect Impact Relationship Matrix

Expected Pro;ect Impact e e
(from Sectron 7- 5 2; Stage Two Step 1) (2 1. E)

. a_Significant Wetland Values

‘HIQHi ";'-; R I MQDEBATE L
m these are 'na'tionally, . HEEREL re_charge'r_egional:water R 4 sport huntmg and ﬁshmg'
| _-provmcrally or reglonally B . osupply o |e2 3 2. educatlon and ‘
" significant évaluation criteria. . | 1.1.4 'erosion control .~ .| " mterpretatlon

(see section 7.5.2 Step 11D | 2.2.1 wildlife v.iewing N ];3 1. 5 sorl morsture mcrease
S oo 1 ool U330 peatsource . L v o

Ma]or requrred focus of market B 'Secondary focus of market

~and non- market productlon | and non- market productron
valuatron i.e. “Significant s valuation, i. €. “Srgmﬁcant S
Wetland Values under ngh ~ Wetland. Values under -

Impact G Moderate Impact”

" These itenliied values sh_ould direct the _St_ag‘e:_ Three valuation phase:.



- Step 1 of Stage Three “Specialized Analysis”; Working Matrix -~ -

Signiﬁcant Wetland Value/ Pro;ect Impact Relationship Matrix

Ta Slgmﬁcant Wetland Values

* nationally, provmcmlly or -

| reglonally (2 1. D)

Expected Pro;ect Impact

(from SCCthIl 7 5 2 Stage ’I‘wo Stcp 1) (2 1. E)

. .“HIGH‘H -

- L (t&vfcomplete‘,._ééé.éiéébﬁpt.idh;énd example on p.age:'9'_8)‘ :

e



. Step 1 of Stage Three “Specialized Analysis” Working Matrix - L

‘ Sigmﬁcant Pro;eet Value/ Pro;ect Impact Matnx

b Slgmﬁcant Pro;ect Values . Expected Impact of Prolect on Economy

HIGH

o natlonally, provmcxally or E - (from’ Secuon 7 5. 2 Stage ’I‘wo Step 3) (2 3. E)
B reglonally (2 3. D) T - — —
IR . L MODERATEV,‘-

I (to ebmplete, see description and example on page 98) e o




| 7 6 2 (cont ) Step 2 of Stage Three “Speclahzed Analys:s” : Valuatlon of Slgmflcant Wetland and Pro;ect Values

Each of these 1termzed wetland values should be hsted and dollar. viluation provrded usmg techmques '

descnbed in Sectron 7.63 startmg on p-105. A consrstent frame -of reference is requrred (national,
provrncral or regronal) The followrng blank sheets (p 102 103 and 104) should be used to provrde

- valuatron totals and comparrsons -For example

L .fExa.mple of Step 2 of Stage Three “Specialized Analysis” Valuation of Slgniﬁcant Wetland and Pro;eet Values : L

Sa Srgmﬁcant Wetland Values o

. '_Sign__iﬁcant'We_tland _V_'alues_ und_e'r High-.lmpaet' ‘

R

- _ If Estrmated Value ($)

(use methods descrzbed m Sectzon 7. 6. 3

R 1. 1 Regronal Water Supply
114 Erosion Control' ‘
2.2 T erdlrfe Vrewrng

- ‘_ and avmlable data and analyses)

- '_'(u‘se-,_tbe Working Mz_z’tr_ix On pagé__]O?) -

B | 2 2 4 SPOft Huntmg and Frshrng B
o] 23, 2 Education’ and Interpretauon '
3 1 5 Sorl Morsture Increasc A

‘ 'Srgnrﬁcant Wetland Values under Moderate Impact-}'_ J

(use the 'Wor’kz‘ng_' Matrix on page103) L

Estimated Value () .

- Total -

B b. ,Sigﬂiﬁc_a_nt Project_:Values_ .

Sig“niﬁ"cantProj"ect Values-: SRR ' : ,'f_'jEs_ti‘rnated;Value-(f$) L o

- 4.1.1 Employment Opportun1t1es 1 $$$ . S
442 Ma]or Transport Lrnk ' - (use'the Working Matrix on page‘:‘l 04
Total v $$$ . L o .

o 1mpaet and beneﬁt Secondary or transfer beneﬁts should be avorded

These totals should be compared usmg a cost/beneﬁt ratro to ‘estimate the relatrve degree of pro;ect 101



=3

o Step 2"o_f"Sta'ge'-Thfe_c::- fSpeéiaiizéd Andb:_#is’f: Va'lu.’}t_tioh of 'Sighiﬂcémt Wetlandand Prdjéét_Values' o :

* "a. Significant Wetland Values

Please explam method to obtam estunate dlscount ratc uscd and' .

SCﬂSlthlty analy51s

. Sngmﬁcant Wetland Values
. under ngh Impact '

- Estimated value ($)

cq02 |

'

“(to _éqmpl'é_te, see dgs'brtj)iiéh and ve.x.a,mple"on pﬁge;'I 0D




. Step 2 of Stage Three “Specialized Analysis”; Valuation of Significant Wetland and Project Values -

*.a. Significant Weﬂandlva"luésﬁ -

Please explam method to obtam estunate dlscount rate used and
sensmwty analy51s ‘ :

Slgmﬁcant Wetland Values _v -

under Moderate Impact

’ .;E‘st‘imated&%alﬂue ®

.. (o c‘bmpl'et.e,‘ see de:‘scriptz‘o'rg and example ana"g'e,l 0D . - : R

103



e

. Step 2 of Stage Three “Specialized Analysis”: Valuation of Significant Wetland and Project Vahies '

. $ensitivity analysis-:". -

el Signiﬁéant Project Values. . - Please éXPlaiinf-mCthod to obtain estimiate, discount.rétei used, 'and."' N

R SlgmﬁcantProlect Values - Estlmated valg¢ ) - ¥

S Total

T o coinﬁ:leté,-: see é'iesc}ji;b.t_z'bn ‘and exaAm;ble on _ji)ag.é 10 D ‘ o A



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 allow each of these
outcomes or attributes to be valued in

economic terms. Economists have
developed ways to evaluate environ-
mental 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 evaluation can and should
be done only 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/
Benefit Analysis

A social cost/benefit analysis requires
special attention to the accounting

stance used to conduct the analysis.
Social cost/benefit 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, all impacts of the proposed pro-
ject. For any project under evaluation,
some of the impacts of the project
will be directly reflected in the supply
or demand of marketed goods.
Measurement of these direct market

Photo: C. Rubec

Urban expansion results in the loss of many small wetlands.

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 will 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 will 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 environmental 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
collected that will allow the cost/bene-
fit analysis to include economic impacts
to non-market goods. The next section
provides an overview of economic
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 eco-
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 and/or number
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 represent non-
market goods dependent on the
éonsumptive use of a resource. That is
to say, a fish caught by one angler is
unavailable to be caught by another.
There are non-market goods involving

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 basis for non-consumptive use bene-
fits. For example, wetlands 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.

Salt marsh babitat at Alaksen National Wildlife Area, Delta, British Columbia.

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 individual enjoying the benefits and
the wetland. These “non-use values”
can fall into two general categories:
option value or existence value.

Photo: C. Rubec



i Optlon Value and Option Price
. An md1v1dual may not be a current user

- of services provrded by the wetland and
- is.uncertain whether he/she wrll bea’
L user at some point in the future. Thrs '

- 'uncertalnty about the future ‘use -could

» .arise either because the individual is
vuncertaln whether he/she will want to -
'-use ‘the resource. in the future or .
S because he/she is uncertain whether _
. the wetland services will be avarlable ;
for future use. Optron price is the ‘
amount the 1nd1v1dual w0uld be willing
St pay today ‘to preserve ‘the ‘option of -
_use at some future date. The algebralc'

 difference. between optron price and

' .,,the expected value of benefits (con- -
sumer’ surplus) is optlon value. A great
. deal of effort has been devoted to -
g addressrng the questron of whether .
*»optron value is positive or negative and =~
T whether optron prlce or opnon value is ",
" the approprrate economic measure of.
‘ ‘:the valué of a resource under- condr-'
. :_ tions of uncertamty Tt is ‘difficult to say
_-much about the srgn of . opinion value_
under general condrtrons While some
j"dlfferences of oplnlon are ‘still present )
v' there’ appears to be a growing consen- -
sus that option- pr1ce (or some closely
SR related ‘measure) is. the relevant mea- -
. sure of value under uncertamty If the
s proposed project for the wetland has.,
uncertaln effects on future consumpnve '
- ‘and/or non- consumptlve use values, a

- complete cost/benefit analysrs should

- address the question of whether the .
. project srgnrfrcantly affects optron '

prrces for the uncertam future uses

- Exrstence Values

:.'_"»Indrvrduals might suffer economic loss- - -
es from" the,developme_nt of a wetland, R
“even if ‘the: individual is not a current
- user.and will not-be a future user. These
- damages could arise because of feélings’ -
‘of altrursm for others, altrulsm ‘toward
‘the envrronment a desire to preserve:
the wetland for future use by others, or E
empathy towards the envrronment in’
' 'general or the' orgamsms that are _pre-- . '
sent in the environment. For any or all
of these. reasons a person may suffer an'. '
- economlc loss because of what they_. _
‘ percelve 0 be | a negatrve change to the
' _envrronment These values are ofteng'
referred to as exrstence values. : o
“As with the concepts of optron-' |
prrce and optron value there are"differ-
ences’ of opinion among resource .
‘economrsts regardrng the relevance of - Coe
existence values in conductmg a socral R
cost/beneﬁt analysrs Whlle the theoretr- )
" cal basrs of exrstence values is: wrdely :
i accepted techmques for. measurrng -
‘,these values are less well accepted and
there is also controversy about the like:
'.“_ly magnitude of existence values. The.
strongest case’ of ‘maintaining that éxis-- v
‘tence values are large is made when the
’ proposed projec_t_has long-term or irre-
versible impacts to relatively unique
" resources However the'question of the
_.»magmtude of’ damages to existence val-
' - ues caused by short-term damages to -
o non—umque resources (for example, 2"
temporary decrease in a muskrat popu-"
latron) is largely an emprrrcal question. .
I summary, the goal of the eco--. -
- nomic analysrs should be to measure all -
of the economrc 1mpacts attrrbuted to -
'the course of action. berng posed for the S
'.‘-wetland regardless of whether the. o
“impact is reflected in a change in the
- value of marketed goods or a change in .
o the value of' non-marketed goods '
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Ways of Estzmatmg Non market
Values

Replacement Cost Method

One way t to estrmate the' value of some--»‘d
thrng is to con51der the ‘cost of:v
replacmg it. Applred to wetlands it
would 1nvolve the costs associated wrthf:
constructrng a new wetland with the -
“.same characterlstrcs in another loca--'f"
o tion. Whrle thrs seems srmple it. has ,
several drawbacks Frrst it may | not be:’ ‘,
clear whether or not socrety needs a-
partrcular Wetland ‘orits attributes -

whether or not it needs. to be replaced

‘Second, there is debate- whéther a new .
- “wetland in- another area can possrbly, .
. substltute for one:lost. A thlrd concern

is that it is nearly unpossrble to rephcate

(or even- understand the dynam1cs) ‘of

all the attrrbutes of the wetland:so that
they could be replaced Replacement

_ cost methods work best where it is -
' clear’ that a‘substitute i is needed and’ wrll .
be created, and: where only a' srngle or

small number of attrrbutes are 1nvolved

Consrder the ‘case where a. small'n
and not. very rich wetland may be. very
expensrve to replace (all nearby alterna— '
~tives would involve’ purchase of
expensrve land, “extensive excavation, -
blastmg etc) In thrs case replacement»

. Cost could be ‘much greater than ‘the

mtrmsrc value of the wetland - clearly E

overestrmatmg the non-market value In

-‘contrast,’ a small biodiverse and hrstorr-' i
1 08 cally important. wetland might be easrly '
o “replaced” hectare for hectare- by some- .
thing, Wthh appeared similar- (perhaps :
by a minor extension to 2. riearby exrst—'-
ing wetland) I this case the estimate
for replacement cost. would clearly
underestlmate the- range of values 2550+ |
crated w1th thée wetland Some values:

5

S (e cultural and hlstorrcal benefrts)"'
- may not be replrcable While this : -
. approach .can help to. 1dent1fy some of

‘the 1ssues in valuation, it is a 11m1tedf_' o

',tool in deahng with the non-market val- -

. ues of complex envrronments 11ke‘ :

. wetlands : : t

Travel Cost Method

i.The travel cost. method 1s based on th,e L
“idea that. the value of somethrng can be
'estlmated by the amount of expense o
-individuals are prepared to incur to get- A
'-,there to use:it. If the srte is* changed
- will people be wrllrng to pay more, or '
less, to" get there? (If the beach is. ‘
','removed will. fewer people want to -
- dr1ve the dlstance to. use’ the wetland?) ' ‘
g ‘Informatron on people’s. travel- behav-. S
‘1our is often d1ff1cult to measure o : ;
S partrcularly srnce many people may visit: s
"-more than one-destination on a trip - -
(stopprng to see Aunt Bertha, pick .

bérries ot visit a'cheese: factory en

‘route). Also, some people seem to: -
“enjoy travel for its own sake (Let’s g0 .
-for a drive!). Avrelated‘app'roach-» isto

'ask if the wetland is-no- longer avall- _
‘ _able how far w1ll people dr1ve to get o
. the next best: site? L

A comphcatron is that many will not ’

~-in fact go' to. another wetland 1nstead‘
- substrtutmg another form of act1v1ty v
~.such as cychng or the movres For those -~
_attrlbutes of-a wetland that people must .
travel t0.see or-use (photography,_ o
" nature study, hunting) this approachhas -
:some utility: For other functlons where
'there is no need to visit the site to bene-'
it (mlgratory waterfowl productron o
'toxrc bufferrng, water purrﬁcatron) thrs‘
'approach will not. serve to; estrmate the ;
_non—market values L :



R »Hedonic Pr1ce Method

S ThlS method 1nfers the value of some-
L thrng by comparmg a srtuatron w1th it
R present to one w1thout If a house w1th_

"va view: of a Wetland sells for $10 000

- 'more than a srrmlar one nearby thhoutfj-
-~ - the v1ew it is assumed that the addition-
" al price reflects the value of the view.

. This assumes a perfect market where a.
- - large number of knowledgeable buyers’-'-_
and knowledgeable sellers establish the
- price dlfference for houses Wlth thlSu
feature Such’ markets are-difficult tol
- find and to isolate for any partlcular

_ m.’value Often there are: other factors -
o which account for part of the observed
' _dtfference It is also drfﬁcult to ascertam'
'_exactly whrch attrrbutes of somethrng :
as complex as'a'wetland. account for the -
'dlfference (beauty, landscape dlversrty, S
o abrhty to. see birds, smell of the. Wet-'
‘ land) Like travel ‘cost, because it :
i - :depends on: observatlon of actual
"human behaV1our _this’ approach canmiot -

- "be used to estlmate non-use: Values such

as tox1c buffermg or exrstence value

f ‘Contmgent Valuatron Method

The contmgent valuatlon method 1nfersf
o _"'._value by askrng people grven a hypo-. :
" thetical market, how ‘they would -
‘ behave For example how much Would =

_ ’they be prepared to’ pay to save a

. marsh, or how much would they_x
L "demand as compensat1on for the loss of

~ access rights to a_wetland for huntlng S
Lor for nature photography> By focusmg_
" on'how people say they would behave, ..
o 'bthe contmgent valuation’ method avoids -
many of the theoretlcal and statrstlcal_”
“'-vdlfflCultICS encountered in:the travel '_ .
cost method and the hedomc prrce"'
.,_method ' B

Thrs method 18 becomrng 1ncreas-,

1ngly used- to estrmate values for-
""'_'non-market attrrbutes Ce. g.-the cost of -
- aesthetic or. recreatronal capabllltles"_ - e
. damaged due'to an oil spill, the vatie of ...~ ‘
' publi¢. parks to'a regron) Lxmrts to the :
" utility of contingent valuation generally
‘relate to the validity of the link between

, stated w1111ngness -tO-pay.. (or acceptg-” -
compensatron) for somethmg and real '
‘behaviour: Ind1v1duals may. say ‘they are
prepared to pay $100 t0 save the louse-'- o
‘WOrt, yet. if actually asked to pay may be
: -’prepared to contrrbute ‘much less. -
: Slmllarly, it is often very drfﬁcult tolink "~ ' 3
B erlmgness to-pay to a partrcular wet- ‘
~land (as opposed to: -all wetlands) or.to a
- part1Cular benefit coming from 2 wet- s
"land @ view)’ as opposed to all Wetland L
‘ functrons Any surveys must - carefully_- _
ensure. that the respondent understands | -
’.both the good they are being asked to .
. evaluate -(e.g. access for v1ew1ng or
5 huntlng rights) and the context of the‘v
 transaction they are bemg asked tocon’ -
“sider (e.g. what are the condrtrons and..
v ; :alternatrves - donat1ons user fees :

- 1ncreased taxatron etc.), and to whom :

' would it be paid? ‘ R
~ ‘While the contlngent valuatlon SR
" method is srmple in concept, it is‘'more - -
'dtfﬁcult in practlce A key concern with -+ -

respect to use of contrngent valuatron 15-5‘ _
) the ‘way ‘in which questlons to respon- ST
"dents are framed If a questlon is badly -
phrased, it may distort the reply; are we = .
: asking about W1111ngness-to-pay to. gami AR
-«.somethmg, or wrlhngness to be-com- B
i }pensated for’ loss of somethmg? While =
lin theoty. these should be. the same, in,
-practice the responses can sometimes = - -
~differ srgmﬁcantly as ev1dence suggests'".-' -
S that’ people may. value the loss of some- . .

* ' thing they already have differently thang'_ L
?_.somethmg they do not yet possess
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7 6 4 Evaluatlon Sources

N

(For furtber znformatzon on non-market valuatzon the followzng sources should be consulted)

Anderson GD and R C Blshop 1986 The Valuatlon Problem In Natural Resource Economzcs R
Polzcy Problems and Contemporary Analyszs Chapter 3, pp 89-191 Kluwer and thoff Ltd.
Boston Mass : R

_ Bockstael NE and KE. McConnell 1981 Theory and estlmatxon of the household productlon func- ., :

tion wrldhfe recreauon journal of Envzronmental Economics and Management 8: 199-214.

i v".fBrookshn'e DS MA. Thayer WP Schulze, and R.C. dArge 1982: Valumg public goods a comparl-._- L

son of survey and hedomc approaches Amerzcan Econormc Revzew 72(1): 155-176.

b'Clawson M. 1959. Methods of Measurzng tbe Demand for and Vatue of Outdoor Recreatzon

A Reprmt No 10 Resources for the Future. Washmgton D. C.

. 4Cummlngs R, DS Brookshlre and WD Schulze (eds) 1986 Valuzng Envzronmental Goods State' B

Lof the. Art Assessment of the Contmgent Valuatzon Method Rowman and Allanheld Pubhshers e
Totowa NJ B : : Cu e . .

) deGroot RS, 1988 Envuonmental Functlon An Analytlcal Framework for Integratmg Envnonmental

“and Econom1c ‘Assessment. In. Proceedzngs Worksbop on Integratzng Envzronmental and

Economzc Assessment Analytzcal and Negotzatzng Approaches Canadlan Env1ronmental o

Assessment Research Councrl Vancouver B C.

"'-:Desvousges WH VK Smlth and M P McG1vney 1983 A Comparzson of Alternatzve Approacbes"-

for Estzmatzng Recreatzon and Related Benefzts of Water Qualzty Improvement Report to the o
U S Env1ronmental PI'OtCCthI‘l Agency, EPA- 230-05 83-001 Washmgton D C.- ' ' :

Flhon FL 1988 Managmg for Sustamable Development The Strateglc Role of Econonuc and Soc1al B
Aspects of Wlldhfe In Proceedzngs Second Internatzonal Wzldhfe Symposzum The Wlldhfe__' T

Soc1ety of Mex1co Mexrco C1ty

Freeman AM. L. 1979. Ti be Benefzts of Envzronmental Improvement Theory and Practzce John

Hopkms Umversny Press, Baltlmore Md.

Kahneman D. and J.L: Knetsch Valumg pubhc goods the purchase of moral satlsfacuon ]ournal of
' Envzronmental Educatzon (at. press) o S . T '

3 .Krut1lla JA 1967 Conservatlon recon51dered Amerzcan Economzc Revzew 57 777 786

o M1tchell R .C. and R.T. Carson 1989 Uszng Surveys to Value Publtc Goods The Contmgent' : ‘. L

Valuatzon Method Resources for the Future Washmgton D C.

' -Randall A and JR Stoll 1983 Ex15tence Value in a Total Valuatxon Framework In Managing Air. '
Quality and Scenzc Resources at Natzonal Parks and Wilderness Areas R: D Rowe and C

~L.C. Chestnut eds., Westvnew Press Boulder Col

' ’Rosen S. 1974 Hedomc pr1ces and 1mp11c1t markets product dlfferenuatron in pure competmon S

]ournal of Polztzcal Economy 82 32-55.

US. Water Resources Counc1l 1983. Economzc and Envzronmental Prznczples and Guzdelznes for S

Water and Related Land Resources Implementatzon Studzes Report No. Y3 W29 8. pp 1 137
Washmgton DC ' : : : .o L
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. The followmg outlmes the process under- e
‘taken durtng the “Wetlands are Not’ :
- -vWastelands” pro;ect : T

, Study Process

: The pro;ect has been undertaken m af..;

‘ -'»_"number of dtstmct phases namely

. 1.7a prellmmary workshop on alterna-'

2. .,'_’a lrterature rev1ew of alternatlve"-._

Ctive evaluatron methods

evaluatlon methods

R regions ‘of Canada

4 a workshop of spec1a11sts to revrew
.. "the pilot study results and propose an -
“outline for the Wetland Evaluatzon o

: Guzde and’

5. "the draftmg, revrew revision and‘
- testmg of the Wetland Eualuatzon_ :
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".Each of the earher phases is brreﬂy .
g descrlbed below. Workshop participants, . ..
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B members are also gratefully aclrnowledged o
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' Evaluatmg Renewable Resources S

oq12
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A hst of methods of evaluatmg renewable

resources was developed The methods
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- ea multrple functrons approach "'.-'.Evaluatzon Methods
'_ _ synthesrzmg a ‘range -of societal goals.
“and. ob]ectlves for the use of wetland' .

' -functions broader than those gen- .

. ,_erally encompassed by the term

- be employed asa screemng techmque

o technlques to measure
" _the willingness-to- pay

- a soc1a1 cost/benefrt approach

L involving opportumty cost concepts
“to be applied to measurable wetland
.:values and to’ the. pro-, B
- posed altemate use; and

" for. wetland benefits-
based on contingent valuatlon meth
: iods whrch can provrde estimates to
" the. soc1al cost/beneﬁt approach

o Partzcipants

' EdwardW Mannmg, »

: Sustainable Development Branch
_ . S Envtronment Canada Ottawa
3. _four prlot stud1es to test proposed : -
B evaluation’ methods m drfferent*:'

Co-Chaxrperson

.”Kenneth W. Cox, ) )
S __Canadlan Wetlands Conservatlon
-_-;"~:Task Force Ottawa Co-Chalrperson
. Hamrd JOI‘] ani; :

4 Umversrty of Guelph Guelph

b ‘Ntcole Lav1gne S '

: Sustamable Development Branch
- Envrronment Canada Ottawa )

'Lynda Maltby, RS R
'Canadlan Wildlife Serv1ce Ottawa " v

o Carl Mltchell

North- South Intermed1um Ottawa I

John Morgan ) w
Manitoba Habitat Enhancement : N

Land Use Program Wmmpeg

. Ted Schrecker _
g Trent Umversrty, Peterborough

" Literature Review ofA_uemaiiue

A- report was prepared to provrde the : _
.concéptual bases. and operating proce:- .
" ‘dures for nnplementmg the methodologi: .~
T ““economic”, whrch potentrally could . cal approaches selected for wetland . o

"+ - evaluation. Recommended sites -for’ con— N

ductmg prlot studres were: also provxded
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: PRODUCT
v T1tle :

" Wetland Evaluatzon Methodology

: _"‘.Development and leotArea Selectzon o
. August 1987 ' L :
. Author ,

chhal] Bardeck1 . L ,
' -'Ryerson Polytechmcal Instrtute Toronto

‘ ,;Steermg Committee : RIS

- Edward W. Manning,
- Kenneth W. Cox,
“Nicole Lavigne and . . -
Wayne K. Bond Ottawa

" 3:_‘;Phase 3
. leot Studzes

. ’Three methodologrcal approaches were: ‘
i uapplred in four’ prlot study areas in '
" Canada, These are brrefly descrlbed‘

' ;below

e Greenock Swamp isa large treed wet-

. ly drained and ﬁlled around its edges
e ,for agncultural use.’

. _r,_Cowrchan Estuary on Vancouver"

* . Island is a rich estuary with: salmon

~ habitat, migratory bird stagrng and .
consrderable recreational use. It has -
some current logging 1ndustry use_;‘_"

- and is the site of several major mdus-.‘ '

- trial proposals _ .ﬂ

L Mmudre is part ofa large coastal wet—»"__"'
o land system in Nova’ Scotra (the -
: Tantramar Marshes), dramed in thef
18th century and now the focus of |

o potentral Wetland restoratron works -
“: from its: current use-as pastureland_~ )
~and hay production. The feasrbrhty of - 'j'

o wetland restoratron was evaluated.

e The Prarrre Potholes of Saskatchewan__
L (two sites were examined, one in the_, '
. "dryland area, the. other in the wetter"vu '

.- parkland, regron) are’a large region * - : Authors

: "'Alan Ferguson;.

C : ;_-Regronal Consultmg Ltd Vancouver S
E nrfrcant reduction in pothole areas L ) 4 . o o

fwhere agrlcultural dramage and ﬁll-

;ing | ‘has- steadrly encroached with. srg-

- and waterfowl productron

L ‘The four prlot studres were carr1ed out by T

E . teams in- each of these areas based upon e R
- the. three methods identified. The four-

case studres attempted to examine, and’ .

- to an extent emulate the condrtrons of o

- mformatron avarlabrlrty ‘that ‘would exist - . -
. fora local planner. All four studles were - '
successfully completed with mixed
results In some cases, mformatron need-. e
"'_"ed was srmply unavallable or requrred o

'~ detailed- freld level collectron In other -

"'cases qurte complete applrcatron of"
. ‘some of the methods was achieved. As - |
: a result the p1lot studres represent o

'-'-'a reasonable representat1on of. the

v.methods applrcatron ina vanety of crr—_ )

,cumstances A number of questions arose )

: 'twhrch were. carrled to the next phase SR
' ,f._'the 1990 Workshop of Specrahsts Those :
; mvolved as authors and steermg commrt- . o L
. tee ‘members in each “pilot study are. Ll I
n acknowledged below S

- ‘ .“'PRODUCTS
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- Title : oo »
. '_Prazrze Potbole Wetlands Functzons S
_ - and Evaluation, Saskatcbewan
' -'_'November 1990 '

_  Authors
o -DonA Young, »
' _’IEnvnonmental Management Assocrates e

Regrna and Calgary

:.John P. Thompson
.~ Thompson Economic Consultmg
- Services, Calgary -
.. Steering Comnnttee '
. DavrdM -Gierman,
- Canadlan Wﬂdhfe Servrce I
Western and Northern Reglon S
Charrperson o , o _
© Wayne K. Bond T N U
. Sustamable Development Branch Ottawa R

- Vic Adamowrcz e
_ Umver51ty of Alberta Edmonton

Kent. Brace

.Canadian Wﬂdhfe Servrce

) . Westem and Northern Regron
" Doug Crarg,
. Canadian wildlife Servrce A
"~ Western and Northern Reg1on :

- Gordon Lewis, A
Infand Waters Drrectorate
.Westernand Northern Regron



" ...Simon Frasef Umversrty,

' .' Michal Bardeck1

’ Ross Melmchuk

S -lnternatlonal Assoc1at10n of FlSh and ,

;-’ Wildlife Agenc1es Washmgton D.C.

Wxth comments from members of the" N

a 'Natlonal Steermg Commrttee

i Phase4

' Wetlands Are Not Wastelands ‘
o Workshop of Specialists to review

o study results and develop a frame- L

. work for the “Wetland Evaluation
. '_'Gmde” Ottawa, January 1990. *

» "The Workshop of Resource Evaluatlon.v'
Sp_ec1ahsts. engaged in a wxde ranging d1s,-*
~cussion- of the-approach, methodologies

. -:and applications. The pilot studies wére

: revrewed the methods were crltrcally_'r
" evaluated and analyzed from the point of
- view of the1r sc1ent1f1c and pragmatlc_

. soundness and guldance was prov1ded , -
'concernmg the development of means to -

'support better decisions in- the form of a

- Wetland Evaluatron Guxde

‘ Partiapants .
JackL Knetsch

i Vancouver Charrperson

-Vic Adamow1cz o
Un1vers1ty of Alberta Edmonton

Ryerson Polytechnrcal Instltute Toronto '
Wayne K. Bond, ' '

L Sustamable Development Branch Ottawa' .

: KennethW' Cox .
i Canadxan Wetlands Conservatron
Task Force, Ottawa

Phxllrpe Crabbe

' Unrversrty of Ottawa Ottawa-

' S.A. (Sandy) D’Aquino, . ,
Inland Waters Dlrectorate Pacrﬁc and »
. Yukon Reglon Vancouver '_ :

ot . Rudolf deGroot

) .. o Wagenmgan Agncultural Unlver51ty, o B
- Wageningan, The Netherlands '

‘Alan Ferguson :
'Reglonal Consultmg Ltd Vancouver '

" Fern Filion, - , = .
" Canadran Wlldhfe Servrce Ottawa

“a

L Thomas Heberlem
o Unrversrty of Wlsconsm
- 'Madison, Wrsconsm o
'PatnceJ LeBlanc L ,
" Federal Envrronmental Assessment
' Review Office, Ottawa
TGerryO Lee . ,
- Canadlan erdhfe Servrce Ottawa
- Edward W. Mannmg, f B
'Sustamable Development Branch Ottawa o

g 'er Marshall
. Forestry. Canada Ottawa-

E ‘Nigel Rxchardson v
" N.H. Rlchardson Consultmg, Toronto

- lze Re1ss _ :
v Sustamable Development Branch Ottawa

' vBarry Sadler .
o Victoria, Consultant to the Canadlan
» Envxronmental Assessment Research

Councrl Ottawa

: Peter Stokoe, . S
. ‘Dalhousie Umversxty, Hahfax

“* John P. Thompson,

Thompson Economrc Consultmg
Serv1ces Calgary

;.DonA Young,
Environmental Management Consultants i
e Regma and Calgary

Dav1d R. Wrtty,

» ’,Hrlderman Wltty, -Crosby and Hanna '
Assocrates Wmmpeg

, 'Report to tbe Worksbop of
,Specialists :

_ _-'A report that summanzed and mtegrated
_the methodologrcal fmdmgs and conclu-
''sions from the four prlot studies. was'._“ '
- ‘undertaken to serve as a basis for discus‘
' sion at the Workshop of Specrahsts L
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T1tle o

Wetlands Are” Not Wastelands Syntheszs

.. of Pilot Study Results,
‘Décember 1989 .
. Author - R
: Michal]. Bardeckr . .
Ryerson Polytechnrcal Instrtute Toronto

- Scientific Authorrty

e Sustamable Development Branch Ottawa '

Wayne K. Bond

' Wrth revrews by members of the Natronal
. Steermg Comrmttee ; R

f»‘_{'ConcIuslon

S As in any multr-year prolect wrth many' ;

cL phases there have been many other peo-

N ple who contrrbuted in'a vanety of ways _
Lo Apprec1at10n is extended to all those who * . .

partlcrpated in- the prlot studres as ﬁeld. _

researchers mtervrewers ‘computer ana--

- 'lysts cartographers wordprocessors or

" providers of information. To others who
assrsted the' pro;ect m any way, a specral B

: vote of thanks ' : =

' Tloe Natzonal Steermg Commzttee
Wetlands Are. Not ™ -
Wastelands PrOJect

"'Wetland Reglon Types

'.Thrs append1x examrnes brrefly the.'
¢ twenty wetland regions in Canada, Tt also - -

) .consrders therr drstrrbutlon and that of

B Arctzc Wetlands

+ In the Canadran Al‘Cth there are three g

B -'jwetland regrons Hrgh Arctic (AH) Mrd-_ ’

- Arctic (AM) and Low*Arctic (AL): The prr-"' ‘

. mary factors affectrng development of

- Arctic Wetlands are very low precrprta-

tion and cold temperatures Permafrost:

' -_underhes the wetlands at shallow depths
. and prohrbrts ‘internal drarnage tendmg

- 116
Sl to concentrate the avarlable morsture at .

: Wetland classes w1th1n the context of

broader geographrc areas

the surface As a- result Wetlands are

: restrrcted to poorly drained depressrons -
-.or to areas where’ addrttonal ‘water nour-
" ishes the Wetland o ‘

' Subarctic Wetlands

Three subarctrc Wetland regrons Hrgh ;
_Subarctlc (SH), Low Subarctic (SLy and -,
~Atlantic Subarctic (SA) occur in Canada. " -

- els; although higher than in"
-~ -the Arctic, are still relatrvely
. ’low Because permafrost
. varies -across.these regions, '
Cit affects wetland formatron in drfferent
ways creatrng a vanety of peatland forms o

"These wetlands are- characterrzed by

mtensely cold winters but relatrvely warm
sumsmers. Prec1p1tatron lev- -

Appendux B

h Boreal Wetlands

.Boreal wetlands are: characterrzed by cold-' o
o winters. and ‘warm suinmers. The ‘conti- -
‘nental precrprtatron gradlent and thermal.b
) drfferentratron from north to south is ’

responsrble for creatmg four wetlandg : o

regions: Hrgh Boreal (BH), Mid Boreal K

_(BM), Low Borel (BL) and Atlantic’ Boreal '
“(BA). In thé :sub- humrd western part of
o 'these regions, Wetlands occur generally - -
R 1n depressronal aréas or Where an addi-
; 'tronal source of water nounshes the wet-' IR
",'lands The domlnant wetlands, are fens ’
and bogs. In the more humid eastern part. . . - o
Aof these regrons raised bogs become
‘ much’ more frequent In: the Low: Boreal»_ T

' Wetland Regron - the most temperate



oin many . depressrons may be .
. . ‘subject to"severe. draw-
> downs. Concentratlon of -

f boreal wetland regron - rarsed bogs and" E

. varrous forms of fens are common In:

contrast the’ Hrgh Boreal Wetland Regron'. ‘
,drsplays permafrost features such as pal—- '

'sas and peat plateau bogs

- _v‘;-.,-.'Prairie Wetlands

o Pralrre wetlands feature low precrprtatron

' - cold winters and warm summers .The low
levels of precrprtatron and the’ long pen—~_.

ods -of drought do not
T promote the development of_».A S

Oceamc Wetlands R _
'"Two small oceanrc wetland reglons

g Atlantrc ‘Oceanic (OA) and Pacrflc N
i Ocean1c (OP) occur at Canada ) extremes". '

in’ Newfoundland and Brrtrsh Columbla\

These wetlands are characterrzed by very. o

) h1gh levels of precrprtatron and mrld tem- .
"peratures ‘Small pools of water and .

unrque peatland forms at. hrgher cleva- e

.’trons are often present

peat- formrng vegetatlon i
hence there are few peat-

: GEOGRAPH|C AREA

o lands The marshes and shal-
low. open waters -that occur. -

“salts frequently occur m‘._‘,‘.
depressrons creating saline -
water conditions. o
" There are two' Prarne wet-
. land-regions: Continental - - _|
-..'Prame (PC) and Intermoun-i -
_ tain ‘Prairie (PI)._»’I_‘he Contr- L
_nental Prairie Wetland

' 1‘1 Paciﬂc coast
2. Praines .
A 3 Eastern Temperate 1
4 Boreal -

s, Atlantlc coas:ta -
“ and Maritimes.

6 ‘Nprtﬁérnicanada’i '

. 7. Western Cordiliéra -
'Mountaihs, B

- ‘Vl:IIElTLAN,D REGIONS® -
OP; TP | o
':)PC P; BM (mmor)
;'TE BA (mlnor), BL (mlnor) '

. 'BA; BH-; B‘L; BM .-

R .BA SA on

»-AH AL AM SH SL ME

' 'Mc;:Ml;: ‘Mh‘ n

PHINCIPAL WETLAND CLASSES i
;Marsh “
B ﬂ :Marshi shallow~ope'n ‘\nater ‘
E Marsh bog, swamp

':; Bog, fen

: Marsh, bogl

‘. Bog, fen'

) 'Bog,-fén;- :

Region, in southern Alberta Pl

' Saskatchewan and ‘Manitobaiis character-. 2 =

i 1zed by level to. undulatmg and rolhng ,'-

. terrain, ‘broken by valleys escarpments :
* and hills. Generally- lying at a hrgh eleva-",f,
_ ‘tion, the Intermountain Prairie regron in
',central British. Columbra ‘occupies, a

. series of eroded plateaus h1115 valleys and .

' terraces

- .Temperate Wetlands

. Mild wmters and warm summers charac-
terize the temperate wetland regrons_'__

“'..whrch experrence moderately hrgh

[ "jamounts of precrprtanon Asa result tem-~ -
. perate- wetlands drsplay luxurrant plantA '

' -growth and marshes bogs and swamps.
C.are common There are two' temperate

' “»-wetland regrons Eastem Temperate (TE)'
Tin southeastern Canada ‘and Pacrfrc o

: 'Temperate (I'P) in Brrtrsh Columbra

Table A 1 Categorizatzon of wetlands

Werland reg:ons as delmed by the Nar/onal Wetlands Workmg Group{1 986)

:'.A'Mountain Wetlands

'There are four mountam wetlands.‘

reg1ons Coastal Mountam (MC), Interlor .

. Mountdin (MI) and Rocky Mountain (MR) :
. located in western Canada; and Eastern_‘v .
Mountarn (ME) along the coast of.f'f .

Labrador in eastern Canada. The drstnbu-“ R

tion of wetlands is. restrrcted by the'steep” . "
topography, with limitéd wetland devel- . ~
opment found m valleys or on ﬂat saddles" U
or ndges - ’

' Summary

. These seven broad geographrc areas

Aacross. Canada based upen considerations

'_ ‘ of chmate vegetation and physrography, o
B provrde a context: for general wetland
R region and wetland class demarcatron. S
"_(TableAl) B
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e Wetlands are. complex ecosystems many e
: of therr functrons and processes are ]ust S R
o begmmng to be understood For this rea-
~ “son in many areas of the country detalled_ o
. mformatron concermng wetlands is often‘,- S

B vGeneraI Sources ot Informatlon

= drfﬁcult to find. To be able:to complete

B the evaluatxon portlon of thrs ‘Guide, S
' information on wetland functlons and val-
‘ues is reqmred To help find. mformatlon. ‘ ‘
' 'about wetlands there are a number of. ';‘
: ,", sources of mformatron in your area which -

below

" can be accessed Some of these are lrsted Co

- Agrrculture Canada’ .- -

e Canadian Nature Federatron

o Canadran thdhfe Federatron

C . Ducks Unhrmted Canada

. Env1ronment Canada

partlcularly the Canadran erdhfe '
- Service, the Canadian Parks Servrce,-' :
and the Inland Waters Drrectorate

‘ -*Federal Provmc1a1 or’ ...
: ‘Munrc1pal Museums '

' FlShCl‘lCS and Oceans Canada o

' ‘Forestry Canada

118 1!

: Mumcrpal Planmng Department .

.'Nature Conservancy of Canada

Councrl (Canada)

' _Provmc1al Department of Agnculture . v

;Provmcral Department of Econonuc
' Development ' '

K Provmcral Department of
the Envrronment T

' fProvmcral Department of Frsh
- and Wlldhfe

o Provmcral Department of Forestry

o Provrncral Department of Land or-
) ;LandRegrstry S S

" »Provmcral Department of
: .Natural Resources

{Provrncral Department of Revenue

Provmcral Department of Tourrsm

' ‘Provmcral or Local Land Trust o

' .i. ' :Provmcral Naturalrst Assocratron P

Provmc1al Wﬂdhfe Federatron |
B ,Statrstrcs Canada

A ‘ Umversrtles and Technrcal Colleges
North Amerrcan Wetlands Conservatron. o

'partrcularly the Departments of
i Envrronmental Studies, Brology,

GCOgraphy, Economrcs or Busmess: :
- -'Archaeology, History, Engmeerrng,

' 'Law and Libfary

'_'Wlldhfe Habltat Canada
. World Wildlife Fund Canada B



- Government Pollcles and Regulatlons
» -Aﬁectmg Wetlands '

i Each level of government has partlcular- o

. methods and. tools for the control; man- .‘ o -

o 'agement, and ;development'_Of private and” :
public lands. Each case is special; each - °

" wetland requires special consideration.

Even so, the evaluator should be aware of -

- thé types of tools avallable o control wet-

. land conversion. The followmg describes :
some of those tools:.For'a more thorough o
B rev1ew see Land Use: Planning and
Sustdinable Development in Canadaf

"-(chhardson 1989) available ‘from the
Canadran Envrronment Adv1sory Councﬂ

i ' Mumczpal Plans ( Urban and Rural)

A’-"'Mun1c1pa11t1es under prov1nc1al )unsdrc- i
_tron enabhng legislation varies'between .
'provmces - ‘have completed “off1c1al'
communrty development plans™
‘or “land use guldelmes Wthh direct . .
development and: desrgnate acceptable .
. land use activity. Reglonal or provmcral -
' polrcres may or may not drrect such

” o«

plans”,

' . plans

'of private land by a‘zoning by- -law and

‘ -authorrty to’ control the subdivision of
" land. As a ‘result, local authorltres drsplay

Ca srgmflcant coritrol over the actrvrtles

' which mlght detrrmentally affect wet— '

_ lands

; Interrhic_itiéipal or Regional Plans -

_Three provinces (Alberta, Ontario and -
" . Quebec) have regional land use planning -

structures These reglonal authorities.

ﬁ vhave at their core’ mun1c1pal dr1ven .
anterests Asa result,- while rural’ land .

- use may fall within. their framework con-

. : _srderable attentron is actually focused,
_' - upon urban 1ssues and development s

o _Therefore mtermumcrpal plans provrde L
“little potentral to address regional wet—_ -

’ land 1ssues under current srtuatlons '

A mumcrpahty may regulate the use

: -'--Land Use Policies and Regulatzons -
Wrthm the two prev1ously 1dent1ﬁed ]uns-

dlCthIlS a vanety of land use pohcres and

' regulatlons have’ beén developed. In:

general where development pressures

- are the most acute, a variety of ‘develop-

-.. ment policies, regulatrons and controls -

.have been developed
Land use pohcres are generally pre- °

.pared and adapted to-govern a “wide-

range of land use srtuatrons to cover .

' ___generlc_needs In areas “where special
considerations are needed, there may be -
_performance standards in place Wthh =
*'vset out specrﬁc objectives that must bei L
met by any approved development or, .

. .alternatlvely, there’ may be site design- -
~ controls to amellorate specific potentral. S

' ."'detrrmental 1mpacts Regulatlons aré
._spec1f1c requrrements that must be-

addressed fora var1ety of reasons.

Any one of these may be useful in
protectlng wetland resources if the-
. applrcable land use. control addresses
5 specrﬁc wetland needs N L

'I Where to Look? o

If- unfamrhar with the apphcable land use o
- controls whxch _may assist: in 1dent1fy1ng-_" i
: spec1al development control requlre- o
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. ;Available Tools

- Where wetland protectron is desrrable or- -
.,_wetland values are Worthy of ‘considera: -
~ tion'in the planning and- development'
- process, then the. local mumcrpal authorr--
ty should be: encouraged to. examme_‘
: alternatrve methods such as wetland'__ '
* zoning categorres based upon type of
function and value; modrf_r_ed develop-

120

."’j"Th‘e

' ments, the evaluator should talk to.the
I local munrcrpal office and ask to speak to
~ the. planner in. charge That planner can -
o provrde specrfxc information about the
approprrate land use controls affectrng -
the wetland in questron L

: 'ment review procedures based upon_,.“

_ 'specral consrderatron of envrronmentally. ’
_'sensr_trve areas; and municipal enyrr_onf‘

"mental impact assessment procedures for ~ " .
development that is identified to have

. partrcular potentral envrronmental'.: :_ o
e effects : : ' :

: ,Provmczal and Federal Policies

At the present (March 1992), the Federal -
Government has pubhshed The Fedeml -

B Polzcy on Wetlcmd Conservation. “Three S '
'_'provrnces have public consultatrons- B
: underway for provrncral wetland pohcres
'Alberta Saskatchewan and Ontano

: Selecled Wetland References

Canada S, Wetlands 1986 (a) Drstrr-_'

: butlon of Wetlands (b) Wetland Regrons
‘ Energy, Mmes and Resources Canada and-

','-Envrronment Canada ‘Ottawa.. Natronalv

_ . _Atlas of Canada Map Folio, 2 ‘maps at
o S 500 000 and wetland fact sheet v

‘Authored by the Natronal Wetlands: o

Workrng Group

North Amerzcan

Ottawa 8 p.. A detalled revrew of the

_' status and issues mvolved m wetland loss -

across Canada

_ Waterfowl
. Management Plan. '1986. Environment . -
4 Canada’ and the Unrted States - Department T
- of the Intenor Ottawa and Washrngton
19 p. An. overvrew of the 15 -year interna-:.
. tlonally funded plan to secure-and-
enhance aver 2 mrllron hectares of .
Canadran wetland and upland habrtats to"
‘ reestablrsh Waterfowl populatrons '

The: Canadzan Wetland Classzfzcatzon S
System. 1987. Ecologrcal Land Classrﬁ- .
'.catron Series; No: 21.. '
'Canadran erdlrfe ‘Service,
.Envrronment
* Ottawa. 14 p. ‘Booklét wrth
;standardrzed defmrtrons
: termrnology and classrﬁcatron keys for all
o wetlands across the natron Authored by~
-the Natronal Wetlands Workrng Group

Canada

Appendlx E

'Wetlands of Canada 1988. Ecologrcal- S
?,Land Clas51f1catron Series; No.. 24,

Canadran erdlrfe Servrce Envrronment'.
' Canada and Polyscrence Publrcatrons Inc. =~
452 p: Ottawa and Montreal. A definitive- -~ -

tfext on the characterrstrcs ecology and -

" .issues facing wetland management in. -

Wetlands in Canada A Valuable_:'»i rACanada Authored by the Natronal'...v..-.

' Resource 1986 Lands Drrectorate
. Envrronment Canada Fact Sheet No. 86—4 )

o Wetlands Workrng Group

,'Preservmg Great Lakes Wetlunds Anv'vﬂ‘

- Environmental Agenda 1990 Frnal R
A' - Report- by The ‘Great Lakes: Wetlands‘ - N

' Polrcy Consortrum Conway, Mrchrgan '

78 p : c



- Wetlands of North Amerzca 1991
}Thomasson—Grant Charlottevﬂle Vrrgtma

- USA. A plctonal look at the nchness and_" ’
beauty of wetlands across Canada and the .

‘ U.S.A. with bnef text: and maps. Authored
. by B L1ttlehales and W A Nrenng '

o Wetlands 1991 Internatronal Water-:'

" fowl-and. Wetlands Research Bureau, Tl

, '~ Shmbndge Gloucester Umted ngdom o
'_224 p. A broad overv1ew of wetlands in -

all areas of the world with a balanced -

. presentatlon of photographs text, data o

analyses, and graphrcs Authored by'. s :

E ‘M leayson and M Moser

Wetlands zn Canada Canada s Ramsar

i' Sttes 1991 Canadlan Wlldhfe Servrce o o

'EnV1r0nment Canada Ottawa. 40 p.An =

- overview of. the characteristics, manage—_" 3
- ‘ment-and drstrrbutron in. Canada of_ _ B
30 major wetland systems desrgnated--- S

S as 1nternat10nally srgnrfrcant under.

". the Ramsar- Convention. Authored by R

D.L: Grllesple H. Boyd andP Logan

"The Federal Polzcy on- Wetland- o
;.Conservatzon 1991 Government of .
‘Canada. Ottawa ‘14 p: An examination. of o

goals and strateg1es for conservrng D _
_ Canada s wetlands and the federal role in’- o

' thrs natlonal 1mt1at1ve - o

' .Background Documentatzon to the '

etlands are Not Wastelands Project

. _--"Bardeckl MJ (1987) Wetland Evaluatton
e Methodology Development and leot Area :
-_Selection. Report No. 1, Wetlands are Not-.

'_'Wastelands Prolect wildlife Habrtat”_.;-.. .
' '-":Ottawavf;..-

_WlCanada and Envrronment Canada
" Ottawa.. :

| :'v.Bardeckr MJ. (1988) An Applzcatzon of . '_
Wzllzngness to-Pay, Opportunzty Cost' .
- and Cumulative Impact Methods to -

o Greenock Swamp, -Ontario. Report No.3, . .~ S
i : »Canada and Envrronment Canada o

o ‘Ottawa

. Wetlands aré Not Wastelarids Project,
o erdhfe ‘Habitat Canada and Envrronment
. .Canada Ottawa e DI

Bardeckl MJ (1989) Syntheszs of leot,f",
- Study Results. Report No. 6; Wetlands are ™ - .
‘ Not. Wastelands Project, W1ldhfe Habitat -
- - Canada. and.’ Envrronment Canada -

’ Ottawa

. "'.Bond WK MJ Bardeck1 KW, ‘Cox and iy
. EW.'Manging. (1988). Wetlands are Not " - . -
’_”Wastelands Interim Report. Report No. 2, *.

L0 Wetlands are Not Wastelands Pro;ect

‘ vFerguson A G Holman and R Krstntz ‘
1(1989). Application ofWetlandEvaluatzon T
o Methods to-the Cowichan Estuary, Bntzsh ' i}
»Columhza Report No:. 4, Wetlands are . .
" Not Wastelands Project, Wlldhfe Habitat- o
. Canada and Envrronment Canada

._-Stokoc P, J. Roots andB Walters (1989) S
: 'Applzcatzon of Wetland Evaluatzon'. S
"Methodologzes to the Minudie Dykelands e
"Nova Scotza Report;. No 5, Wetlands are..

Not. Wastelands Pro;ect erdhfe Habrtat

- _Young, DA andJP Thompson (1990)

" Prairie Pothole Wetlands: Functions and
'Evaluatton Report No 7 Wetlands are " - .

" Not Wastelands Pro;ect Wlldhfe Habrtat;";
‘”Canada and Envrronment Canada
Eh Ottawa ' o

- thdltfe Habltat Canada and Envu‘onment

e Canada Ottawa &
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