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Conservation COuncil (Canada)

we look back on past successes,

:and forward to’ conunumg challenges in-

" wetland conservatlon In the past decade,

... there have been: srgmﬁcant developments -
-in the-area of wetland conservation. policy.
i Canada at all levels of government and. -
. within mdustry Awareness and' recogni- -
tion of the rmportance of wetlands ¢ontin- -
ues to grow. However, even with these’

" positive . developments ‘wetland. losses

- mount as the result of pressures from agri-
~ culture, industrialization, urbamzatlon and
.. other- land uses, across Canada '

Nonetheless governments non-govern-

" ment- organizations, industry- and others
~ have- recogmzed the need for develop-
.- ment that is sustainable: Although far from
umversal there is a genuine . and wide- -
spread interest in conserving’ wetlands
~ while: allowmg for necessary develop-
" ments to° proceed Unfortunately, ‘while -
there is a 'will to mitigate the effects of

. _.developments on wetlands, the capabrhty

. .is./not always present. In ‘Canada, there is .
-, no ‘standardized, consistent approach to.
',wetland mmgatlon The ‘NAWCC (Canada)-.

:recogmzed that thiere was a need for gurd-

. "ance, for a blueprmt that those with the -

: responsrbrhty for developments and for .

- land management could use to help them
"~ fulfill a comnntment to wetland conserva- - :
NAWCC (Canada) Member

- tion. -

',"Thrs paper developed through an exten:

sive consultation process,-is. pubhshed to .

.+ help ﬁll that. void. It is part of a. multi: -
* phase’ initiative, the Wetland Mitigation -

Project, that is designed to: advance the
state of wetland mitigation in Canada. The

«document sets out a.series of principles -

that should underlie the approach to miti-

5 gation, and a. set of - gmdehnes that- give

_direction to the. rmtlgatron process These,

" »‘prmcrples and- guidelines ‘have been -
" adopted by the NAWCC (Canada) for the .
‘mitigation process:* for ‘North: Amencan"
) Waterfowl Management Plan - (NAWMP) E
: pro;ects in* Canada, should there be a: .
- NAWMP project Wetland threatened with

. disturbance and/or development: .

s theNorth Arnericaane_tlands

 (NAWCC) enters its 10" year, -

The series oOf case studres reﬂectrons and '
practlcal framework contamed in. the doc-

. ument. offer additional gmdance through e
~ lessons that others have learned. Future °
" activities ‘envisioned under' the. Wetland
Mitigation Project include ‘wide. distribu- -

tion of this document across Canada, urg-

. ing federal provincial, terrltonal aboriginal’
and mumcrpal governments to recognize -
its strengths and’ adopt it for their reglon'

; and mandate. It is hoped that

industry; be it construction,

_transportation or other, will . . -
" look’ positively .on’ the- docu-- ForeWO rd ‘
.ment" and'adopt it for use in : T o
- their development projects. ' L

The NAWCC . (Canada)

- Secretaridt looks forward’ to prov1dmg.
. “guidance and consultatlon on any of the . -
concepts in: “the.’ document and wel-

- comes discussions for improvement. The-:_A .
‘Secretariat will also be encouragrng work- -

E -shops to pubhcrze and promote its use. .

- We urge you to cons1der adoptmg the wet-

" land mitigation approach described in this -

. document, and to establish your own
guideliries applicable to your -particular - "

_ activities and endeavours: A’ more consis-

- tent application of this approach to-wet--

- land mitigation will add a powerful tool to" a
'help conserve Canada S wetlands

George aney

Chair, Eastern Habitat Jomt Venture '

S NAWMP

-ArtMartell : Ll
* NAWCC (Canada) Member
. Chair, Pacific Coast Jomt Venture
- NAWMP ' : o

Gerald McKeatmg )

. NAWCC (Canada) Memher

Chair, Prame Habxtat Jomt Venture’

NAWMP SR

Vit






§ his publication brings " together

- approach to mitigation that, if fol-

lowed,. will . help advance wetland conser-
vation in Canada. The mtroductory chapter .

" gives ‘a’ brief history of. the Wetland

B Mmganon Project, defines the audience for ‘
the document, and places wetland mitiga-.

. tionin a- broader conservation context. It
- defines’ wetland mrtrgatxon and- outlines a

series of principles and - guidelines . that .

underprn and grve drrectron to the mrtrga—
" tion process : »

;A series of case studres detailed in the sec-'.

ond chapter describe how wetland ‘mitiga-

© tion occurred in a vanety of situations . .

- “across Canada. The third chapter outlines a

. framework for unplementmg ‘the mrtrga-~
~ tion process. Frnally, the reflections in the K

 ‘The Wetland Mitigation and
'Compensation Prq]ect

fourth - chapter relate in a broad sense to

- what has been learned since the beginning:

_of the Wetland Mrtrgatron Pro;ect but also
*. draws lessons more- drrectly from the ‘case
studies in Chapter 2. ’

“ately follows the text for easy referencing;

-all literature cited within the publication,
mcludmg the case: studles is included in -

-Chapter 6. A list of contnbutors is;at the
. end of the pubhcanon '

- -1 1 Background

’ ‘Wetlands and wetland-supported ecosys- -

téems are under continual pressure from
~'agr1culture mdustrral development, urban-

- ization and other land uses -across Canada. ‘
- In recent years there have been a number
.. of high profile cases of developments that
- . affected wetlands, and for which mitigation -
. Jmeasures, mcludmg compensation pack- '

" ages; were negotiated. These include:
-+ the parallel runway at the Vancouver
; InternanonalAu:port

e " the consolidated Canadran Museum of

.. . Nature. facrhty at Aylmer Quebec; and.
. ,theTrans-Canada Highway. realignment

through Grand Lake ‘Meadows, New ‘

Brunswrck

"These are only the trp of the rceberg —_
‘»smaller scale, lower proﬁle examples also-

the current thinking on wetland
* mitigation: in Canada. It offers an .

igation based on consistent .
.principles - and guidelines.

ners, practitioners and others,

 predictable for proponents.

abound. As developments increase in num-
‘ber; more and more of these srtuatrons wrll
arise. :

To date, the apphcatron of the rmnganon

process has generally been on an ad hoc

- basis; primarily because no standardized,

accepted procedure exists. A fundamental

“building block of developing a standard
- procedure is the deterrmnanon and accep- .
" tance of key terms to be used in documen-

1 0 Wetland I\/Iitiganon

tatron in addrtron to a
standardized approach o mit--

Such an approach should be’ o
useful for policy- makers plan- -
and should be transparent and

.

~inCanada -

_‘In late 1996, the North Amencan Wetlands '

Conservatron Council (Canada) (the -

o Council) launched the Wetland' Mitigation'.
Lrterature crted in each case study nnmedr- o

and Compensatlon Project. Although orig-
mally conceived as the Wetland Mitigation

‘and Compensation Pro;ect “considerable
. discussion has led to a conscious decision
" to include “compensation” as part of the
" rnrtrgatron process:-see. discussion under

“Deﬁmng Wetland Mitigation”. herein. The

exp'eriences and attitudes towards wetland

- project is now referred to as the Wetland_ R
i Mitigation Project. The Pro;ect as con- ’
_ceived by the Council Secretariat and its -
“Partnef agencies, had the objectives of: 1)
. examining both the Canadian and US.

- mitigation, and 2) developing a compre- . =
hensive set of definitions, principles and-

gurdelmes as well as procedures for apply- -~ -

ing the’ wetland mrtrgatron process .

;?Several stages of the Project have been
] completed Two background papers ‘outlin--

ing the Canadian and Us. experrence were -
produced in the: Sprmg of 1997. InApril

1997, a Natronal Workshop was héld to

discuss ethics, procedures and_approaches
to . mitigation. and: compensation " in
Canada. A Proceedings- of ‘the Workshop

- (including the background papers) entitled
Wetland . Mitigation .and Compensation:

- Allzson Grose Robert o. Bailey and

Kennetb WCax A



'Proceedmgs of a Nauonal Worksbop, was. -
* an -approach. that could be used by all

g pubhshed by the Councrl mJune 1998.

: Intervrews were held w1th wetland praCtr-v'
tioners across Canada to develop the back-’

ground paper on Canadian’ expenences

w1th wetland mmgatron Many practrtron—-"_'

Lers deemed it important. to ‘develop consis-
tent definitions. Ini- addltron .one of the

‘recommendatrons of the workshop wasto -
- prepare  standardized definitions “for key
terms such as “rmtrgatron”“compensatlon )
““minimization,” “restoration” and. “avoid-
‘ance” A number of the attendees -also -
’ thought that it was important to estabhsh a’
_ series” of prmcrples and gurdehnes for |
L applymg the mmgatron process in situa- -
-, tions where wetlands are at rrsk '

took an extensrve consultatron process.
i after- comprhng a‘'series of draft definitions,
‘ prrncrples and’ gurdelmes In addition to
drstrrbutmg over 150 of the- .draft docu-

“’ ments for comment the Secretarrat held -

- discussions with vanous groups and indi-
- viduals durmg the development of the final

" versions, -to develop ‘a’ comprehensive . -
vision of thé needs and perspectrves of -

potennal audrences for this. paper

The Secretanat also felt that ‘it would
be useful to illustrate the deﬁnrtrons :
- -principles and gmdelmes with a serres of '
- case’ studies focusmg on. actual situations .
" where. developments 1mp1nged on a wet- -
land and a ‘mitigation package was negoti- -
ated. The case studies involve a broad

) range of pro;ects both large and small
. from across Canada T

' namely, minimization and compensation. -

. Audience - . .

' During the process of consultation for this

- document, numerous calls for-a Standard- )

. ized. approach to wetland conservatron in

general and wetland mrtlgatron in -particu- .
vlar weré heard Representatrves from the :

federal government stressed the need for

departments, and yet would also garner ;'

: _provmc1al support Provincial representa- -

tives wanted an approach that was also
consistent ‘with their own policies. It was

also important to find .an. approach that:
~would resonate with land’ managers and‘
practitioners, those most responsible . for?_ R

on—the-ground management

“The Council mandate mcludes servmg as a

national forum for facilitating and momtor— :

ing the development and rmplementatron o

of wetland conservation policies.and wet-

land -awareness programs in Canada. -
“Therefore, this-. paper was developed for -
- the broadest possible - audience.. The

Council has no le rslatrve authori ,but in
: Actmg on the recommendatrons from the . - & 16y ‘

' “workshop, the- Councrl Secretarlat under-'

its role as.a cross-Canada watchdog for wet-
land.issues, offers this paper as a guide forﬁ ..

; all involved in wetland conservation. The _
recommended deﬁmtrons ‘principles, and

guidelineés are consrstent with exrstmg poh—

- cies,such as: The Federal Policy on Wetland .
.. Conservation and various provmcral and o .
territorial wetland pohcres (see Lvnch- )
~ Stewart et al. 1999), and also with broader -
‘policies related” to sustainable -develop- -
.‘ment brodrversrty conservatron and cli- .
' mate change SO

'_Thls paper “has. partrcular relevance to-
‘ federal departments It is often not recog-
- nized that the Cabinet directed that The
Fedeml Polzcy on Wettand Conservatzon 'i '
" be applied to all federal pohc1es programs

and activities. Thus, all federal departments

- have a responsrbrhty to nnplement it..
~Therefore, this document is aimed at help- ~~:
ing responsrble authorrtres nnplement the . .

Frnally,'the Secretarrat commissioned 2 policy. .-

report from Dr. Robeit O. Bailey (see page - '
* 57) that details a practical frimework for
-utilizing the mitigation process, and in par--
- ticular the latter two.stages of mitigation, _

'However the paper is -not specrﬁca]ly

aimed, at the federal government. Any

;. government departrnent or agency, any ‘

industry, community group or individual " .

_ involved in land management and/or pro-
*ject. development will find this document =

useful, not only to help conserve wetlands,
but to-balance’ development and conserva-

-tion prrorrtres 50 that we: all win.



o 1 2 Introductlon to Wetland

Mltlgatlon

 This’ paper glves guldance m the apphca-"-

-tion of the mitigation process. Tt ‘must be
' noted, however;, that mitigation cannot be

‘viewed as the panacea for wetland conser— S
vation. Mmgatlon is one process, or one

. activity, in the ‘muich . broader -context of

. policy and planning that incorporates con-
© servation activities at every stage and every
level.. Prevention is the ideal conservation

‘ approach and it is’ embodxed in pohc1es'-
and programs such as those that encourage.

‘ stewardsh1p activities, for example ‘If the

.pohcy and planmng process worked

--successfully, it ~-would be_ a.rare occasmn
when a developiment would be considered -
on a wetland, and the mitigation process

-would rarely have to be used. - -~

' :.Con_té'xt SRR,

- Wetland Conservation

' Wetland . conservation- has been widely -

-'recogmzed as an unportant goal Wetlands,

- once percelved as wastelands, have more'
o recently been creditéd for prowdmg avast
..range of benefits to humans and other -
species. For example; wetland functions .
- "such as water storage and velocity reduc-
" tion provide benefits such as flood control,.
" sdving lives and money See page 4 for a dis-

cuss1on of wetland functlons values and

* benefits. The NAWCC (Canada) publication '

' Wetland Evaluatzon Guide: Fmal Report

of the Wetlands are Not Wastelands Project

‘Bond et al. 1992, p. 16) outlined an ° L

approach, illustrated with a Table, describ- -

" ing functions ‘and values. Over-time, com-
- ments’ on this Table as well as' more

consxdered thought hasled to a modified,

- and hopefully,’ improved explanation of -
: wetland functlons values and bcncﬁts ‘

‘_‘Although some. protecnon for Wetlands,"

exists in policies,. legislation and agree-

ments, innovative approaches are needed - -

to coriserve wetlands ‘in developing land-
scapes: Mltlgatlon ‘'has recently emerged as

‘a potentlal option for maintaining’ wetland -
’ 'functlons, values.and ‘benefits in the face of |

continuing devclopment pressures. .

Ecosystem Approach

* Wetland benefits are not prov1ded by wet- :
" lands in 1solat10n_ from the surrounding °

lan_dscapé. 'Wetlands are part of larger .

“ecosystems that function together, interde-

pendently. Developments 'that are not.
directly on a wetland but that affect the
local hydrologxc regime, for example may

" also affect the wetland. In addition, some =
* wetland values, such as_the production of - -

waterfowl are- mseparable from assoc1ated




- uplands Cohs‘erving wetlands requires an

“understanding ‘of how wetlands. function

. within -the larger ecosystem and w1th1n ‘
. watersheds. Wetland conservation refers to -
activities that maintain the funcuons, val-~

" ues and benefits of wetlands in a landscape
: 'cont_ext,._ ST ' '

- Wetland Mitigation and Sustamable
: Development

“Advocating ‘the - use ‘of the mmgauon
"process to conserve wetlands ﬁts squarely -
. within the conservation paradigm of sus- -

' tainable development a paradrgm general-
ly accepted by government, industry and.
conservation groups both ‘nationally and
_mternatronal_ly The use of the mitigation

process as a conservation tool is based on

‘the premise that the environment and the
~ economy are inéxtricably linked, and thata -
" healthy environment underpins a healthy . L
. The prmcrples and guldelmes in this paper

economy in the long'term It ‘recognizes

** . that some development is inevitable, and - -
that many developments have unportant_- .
- benefits to society. However; it recognizes

that-wetland conservation also has-impor-

" tant environmental, social, cultural and eco-.
Pressures to' follow -
. sustainable development precepts to main-

‘tain “environmental, eéconomic and social -

. pomiic: benefits.

“sustainability in land use .decisions, will
‘encourage compromises between individ-
~ ual aiid collective interfests over the- long

term. Single purpose interests, whether’
- wildlife, agriculture or development orient-,
" ed, are facing inicreasing difficulties ‘operat-

ing in isolation ds social, ‘economic, and

' -envuonmental awareness  and pressures’

mount. Awareness among governments
‘ _mdustry and commumtles of the full array

of ecosystem and- resource values at stake .

_-in land use decision-making adds support
T for negotiating the compronmses reqmred

oo sustain wetlancls

" The No Net Loss Prmcnple :
One of the main policy approaches to wet-

land mmgatron which has been adopted . -

" by _theACanadlan federalgovernment,and

other - governments 'and agencies across -

North America, and" that . also fits the

sustamable development paradlgm, is the .
-“no- net loss” principle. The no net loss.

- principle acknow_ledges that wetland alter- -
_-ations will-continue to occur, some natural-

ly, and . some" through’ necessary and-.

' beneficial human activities. However, given.
‘the importance of wetlands, and the fact

that wetland losses ‘have been so signifi-
cant 'in some parts of the country, their -

' -contmued ‘loss cannot be 'supported:
' ..Therefore unavordable wetland losses or

impairments should be balanced with wet--

" land restoratnon creation and enhance-
,ment

In addmon to demonstratmg a balance»
between economlc and environmental
mterests no net 10ss is a'goal to reach for,

‘one that is relanvely simple to understand,

theoretically tangible and measurable, and :
that also ‘allows for flexibility. (For a'more

compléte . drscussron of the no net loss - -

prmcrple see Lynch- Stewart 1992 )

were developed within the context of
understandmg and supportmg sustamable '
development and the no net loss principle. -

- Howevet, it must be noted that the flexibil- .
.ity -inherent in- these approaches’ also
" allows' for- srtuatlons in’ which' absolute
;.protectlon or a no loss: pnncrple is appro-'

priate, such as for. unique wetlands. In
landscapes where wetland. loss has been -
extreme; a net gain principle may underpin -

) wetland conservatron act1v1t1es

Wetkmd Fzénctions and' Valvués‘ .

. What are we. conservmg through wetland

mmganon’ What is it that we are prevent-
ing vdevelopments_from affecting? What are

 we trying to-replace when developments -
do have a negatlve effect on wetlands?

" The main goal of wetland conservatlon is

to’ preserve Wetland functions and values
and. the- benefits- that clenve from them ;

o Wetland functions are the natural proper-
_‘ties and: processes (physical, chemical and

b1olog1cal) of wetland ecosystems. Values
are the. human-centred capabrhtles that

'derrve from wetlands, often divided' into
‘sc1ence/mformatron aesthetic/recreation- -
T al, cultural/psychological, and production. .

categories. Both functions and- values -
_prov1de human beneﬁts 1n the form of‘ N



' products serv1ces ‘of expenences (See
Table 1.1)..

: 'Therefore What is cr1t1cal to a successful' :

mitigation process is:

* determining the functions and values '

* associated with wetlands;

. 4 determmmg the ‘level -at which the.
- wetland is performmg these functtons '

~and .
. determmmg the. nnportance of these

" “functions and values to people,as mea-

wsured through benefits. - .-

“In other words, mitigation should con51der '

. what functions a Wetland is performing, at

- ‘wh'at level, and when'v'vhere and towhator

" to whom they are nnportant These become .
the objectives for mitigation measures, and
‘performance measures _for - evaluatmg suc-

.cess (NAWCC (Canada) 1998).

Malntalnmg wetland functlons is the key to

", maintaining values and benefits that flow
-from the functlons There are a number of
~ accepted methodologles for assessing wet- -~ " .
K '_ land functions. These mclu_de_ the Ontario”™

. Wetland Evaluation System (Ontario
.. Ministry of Natural Resources 1993), the °

: NAWCC. (Canaday’s Wetland Evaluation . -
o Guzde (Bond et ‘dl. 1992), the use- of a '

‘ . Tablell - :
EXAMPLES OF WETLAND FUNCTIONS VALUES AND BENEFITS

Capablhtles Functlons

Beneﬁts
Products Servxces Expenences

, Hydrologieal
~:| ¢ Water storage: - )
| ¢ -Velocity reduction” -
| * Groundwater recharge»

' Flood control dives saved money saved) .

. Eros1on control -

Storm damage reductlon o

Water Quality

'+ Nutrient removal

+ Toxicant removal .
Sedlment removal

d Contaminant reduc‘tion
*. Clean water
Health benefits

-Habltat

1« Plants .

+ 'Invertebrates . |

|- * - Fish, birds, mamamals - " .
1+ Watér supply, feeding, cover -~

e Hlinting, ﬁshmg, bird Watchi'ngv

Capabilities: Values

Sc1ence/lnformatlon -
" Specimens for research zoos, botamc
gardens L .

- Greater understanding of nature,

Aesthetlc/Recreatlonal :

ﬁshmg :

o Personal en;oyment and relaxation
] 'Dlrect econonuc beneﬁts

. ‘Opportunities for photogmphy, bird |
[ ‘watching, mkmg, swunmmg,huntmg, 1

'Productxon ' :
B1rds ﬁsh plants soﬂ supplements

+ Food

Jobs/lncome .

"Flbre .
Self rehance for commumtles

. (Adapted from deGroot 1988, Filion 1988 arid NAWCC (Canada) 1998) .



j_i hydroge'omorphic approach, as well as a -~
~.number - of other methodologies. In

Canada, while we refer to and ‘take guid-

* ‘ance from these examples, we: have no
single accepted functlonal assessment

and/or evaluatlon approach

Business and mdustry, in partrcular need to
know" how' the functions and values are
“established. They need access to the proce-

 dures, techniology and the decision-making .

a .framework and criteria. For example, if.a

: developer knows how an assessment would
~ be carried out and- applied to a wetland -
B envrronment in a river system, it would be -
. easier.to make decisions early about how to -

- frontations and costly problems ‘There

should be an'accepted system in place that
takes the mystery out of the process and

allows for advance planmng

- Wetland values and beneﬁts that rs thev
nnportance of wetlands to people are the

: currency that renders mitigation negotia-
tions and processes understandable to, all

' .parnes ‘Whether these values are present-,
‘ed in hard financial terms, or as the basis of .-
- " -benefits such as- agricultural - products,
* .. flood control, water quality or wildlife, it is
cr1t1cal to establish the nature of wetland-'
functions and, where: possiblé, use these_"

vilues as the common ground for 1nrt1at1ng

the process: Proponents aré more recep- -

~ tive to ‘mitigation measures when’ they
- understand. what. they are trymg to con-
_serve: It is inevitable - that -situations will

" arise when' there is a_conflict between "
e development and’ wetland conservation,

and only if people- recognize the ‘benefits

" of wetlands will there be a real attempt to -

maintain envuonmental beneﬁts in the
~ face of development '

- fits derive dn'ectly from wetland products,
. tourrsm and recreation - activities, flood
‘control or water purification, for. example.

While- the state of econormc valuatlon of.
_wetlands - ‘across Canada is not well :

* researched, the followrng statlstrcs

" although not all attributable to wetlands,
~will. demonstrate the magnitude of - one -

value of wetlands and their .a'djac'ent habi-. -
* tat.In North America, more than 60 million

people watch rmgratory brrds and 3.2 mil- -

_lion hunt waterfowl, generating over $20
- billion annually in economic activity. In
Survey  on ‘the
) Importance. of Wzldlzfe 1o Canadzans' ‘

(Filion et al..1991) estimated that $1.2 bil- - -
- lion was spent on recreational waterfowl- -
' related acnvrtles such as ‘hunting 'and
© viewing migratory waterfowl. These expen-
* ditures contributed $1.6 billion* to ‘the

Canada,. the- 1991

Gross Domestic Product, generated $694 -
million in government revenue from taxes,

- and sustamed 28,600 ]obs Canada’s fish-

... eries resources value has been esumated at
move forwatd. This could help avoid con-. .

approximately - $12 - billion - annually.
(Anderson 1998). Approxrmately thrée-

“quarters of this may depend on wetland
, envrronments o ~

- However there isa danger in usmg dollars :
.. as the only yardstrck for negotratrng and

making decisions. Thrs approach engen- .
ders competmg econormc value scenanos

- dlsputes over ﬁgures and accusauons of a
- false economies on all sides. Experience -

shows that economic and environmental -

. benefits and opportunities satrsfy an array

of social. needs A wetland assessment that

- determines both: functions and values is -
key to the success of wetland rmtrgatlon .
'negotratrons because it creates a bridge .
‘between economic and ecosystem values o

Wetland functlons are nnportant to consrd-

er in another context. In a 51tuat10n in

whrch there is no. altemat1ve toa develop--_

" mient gomg ahead and affectrng awetland,
© the functions and value§ particular to that -
wetland should be prioritized. If some loss
“of wetland functron is mevrtable then deci-
“sions’ will have to be. ‘made as ‘to' what-
: : -’ “effects ‘can and will ‘be " minimized, and
“ It is also unportant to make the pomt that, - '
- wetland - functrons .have srgmﬁcant €co-. -
nomic benefits to people Economic bene- -

what. functnons will be compensated ,

These dCCISlOtIS will determine the nature, S
. extent and location of mitigation efforts.

Deternumng priorities is an effort that will B

' require the science: involved in functronal
~ assessments, but-also.an: understandmg of

local, '-regional, _provincial, territorial . and

‘national. priorities and objectives. It is . ..
‘therefore essential that stakeholders at all
. levels have the opportunrty to partrcrpate .
in’the nutrgatron process



The purpose of estabhshmg a rmtrgatron'
process in the event of a potent1a1 distui- * -
‘bance to6 a wetland or ‘wetland system is
- the retention and contmuatron of the func- " ..
: nons of that system: The process is not '
intended: to" determine a dollar value for' .
. wetland functions in. order to obtain:a“
‘ ﬁnancral settlement for that drsrurbance :
- This 1s a very thin lme to tread. Tt is a line.

“that is easy to cross: Our’ mtentron must be

" and must remain the contmuatron of func- :
-, “tions in wetland ecosystems S

Defmmg Wetland Mmgatzon

" The term “rmtlgatron is used in drff_erent’
. ways in different contexts and in different - - -
. policy documents.. Defiriing mitigation is .
o ‘more than a matter of semantics, or of

'usmg the most popular or common defini-

. ,tlon Rather, the deﬁmtron that is chosen," .

. reflects a phrlosophrcal position or

: approach to wetland mmgatron Because of -
~.this, a considerable’ amount ‘of -time and -

- effort was spent examining the definitions

" in current- use, and ‘making a- choice that - *
“-best. reﬂects a preventrve or proactive

’ approach to wetland conservatron

" Current Canadian usage-

In Canada, there are a number of pohcy-

_' related documents in which the terms “mit-
. igation” and ° compensatlon ‘are used.
e These mclude o .

- ll Frshenes and Oceans Canada Policy for .
o the. Management of Fish Habitat/_.

Glossary (1986)
-.'Mrtrgatron ‘Actions ' taken durrng ‘the

,‘ ~ planning, desrgn, constructron and oper—‘
" ation of works and undertakings to alle-,
- viate potential adverse . effects. ‘on, the .

- productive capacrty of ﬁsh habrtats o

‘ '2'.4Ir_nplementatron Strategy No. 2: The.

- Federal Policy on Wetland Conser-
vatzon (Govérnment of Canada 1991): .

[The federal government w1ll] develop..
" guidelin€s to ensure ‘the mitigation of . .

- - the impacts, _of federal government activ-
" ities affecting wetland functions and,

where approprrate develop compen-v _-:-‘_ . ' _
. .+ Compensation requirements (ie. - - '

. satory measures

-3 Natural ’Herz'tagé R'eférence":Manual

(draft) (Ontarro Ministry- of | Natural
‘Resources in preparation): S
In the draft- Natural Herztage Reference. :
. .Manual, a technical support document
_ bemg prepared to help interpret the
1996 Provincial Policy Statement, miti-

gation is defined as: “Includes the pre-

. vention, modification or alleviation of -

. impacts ‘on - the natural environment::

Also includes any action with the intent . -
‘to enhance beneﬁcral effects”.

4A Guide to the Canadzan Environ—r S

~mental AssessmentAct (Government of
Canada 1993): _ :
Mitigation: means the elrmmatron

: ‘effects of- the project, and includes resti-
. tution for any damage to the environ-
ment .caused by such. effects through -
replacement restoration, cornpensatronf
.or any. other means. C

5.'Interzm Alberta Wetland Polzcy/’

. Glossary (Government of Alberta 1994):
‘Mitigation: The process of recttfyrng an’
*impact by repairing, rehabilitating: or

* - restoring the affected enyironment; or

*. the process of compensating for the -

" impact by replacing or providing substi- -

" tute resources or environments. It can

-also be defined ‘as the restoration, cre-- . .

ation, or enhancement of wetlands to
compensate for wetland losses assocrat-, ,
ed wrth human acnvmes ' Ce

6..The Federal Pollcy on Wetland L

. _Conservatzon Implementation Gazde A
- for .. Federal - Land. Managers

. (Government of Canada: Lynch- Stewarti

et al. 1996): “Development of no net
loss (NN_L)_ drrectrves should be guided
by [the document entitled] .No-Net Loss:

. Implementing No Net Loss Goals to
- Conserve Wetlands' in Canada and -

. should contain the following elements: . . -
TLooe A sequence “of- mrtrgatlon -alterria-

. tives (e.g. “avoidance” " of unpacts :
*“mininization” " -of.
~ impacts, and compensatron” for -
_--unavoidable . impacts), with criteria
“associated with each option;

reductron or: control of ‘the adverse

unavoidable ‘



: related to flll’lCthﬂ or area basrs type
-of wetland geographlc context tlme

frame), mcludmg deﬁmtron of pnor- .

ities and criteria;
. 'Compensatron
restoration or creation of wetlands

; (dlrectlon on the. acceptablhty of '
* mitigation ‘banking or non-wetland
in working

_. creation  activities ~
‘ toward»NNI; goals);and
-» Monitoring and ~ maintenance
" requirements.” ' S
. .

US. Terminology

- There are some drfferences between N

. .Canada and the U.S in the way these terms
are used. Some terms, such as mitigation

banking, have -application .in the U.S. but
have no clear parallel in Canada. In much -

" of the American. literature; there is overlap
between the deﬁmtrons of rmtrgatron and

' -'compensatron ‘As with some Canadran.‘
‘usage, compensatron is usually consrdered.-

asa type of rmtrgatron

'Mrtlgatron as defined by the U.S. Couincil of

Environmental Quality in the Natzonal'_'

Enwmnmental Polzcjy Act regulatrons
- includes: (1) avordmg the’ impact alto-
gether by-not takmg a certain. action or

parts of. an action; (2) mrmmlzmg

" impacts by limiting the degree or magni- - - -

tude of the action and its implementa- -

| tion; (3) rectifying thé impact by.. .
_ repairing, rehabilitating or restoring the *

- affected environment; (4) reducing or
' 'elnmnatmg ‘the . impact’ over time by _

preservation and- mamtenance opera: .

.- tions during the life of the _actron ‘and 'OR

o compensating for the impact by replac-

* ing or- provrdrng substitute resources or
envrronments (as cited in US. Fish and

Wzldlzfe Service Mmgatzon Policy,

Government of the Umted States 1981).

 The U.S. Fish and Wildlife Service. (USFWS)
e Mztzgatton Polzcy supports and adopts
* this definition of mitigation and considers -

the - specific elements to represent the

~ desirable. sequence of steps in the mrtrga- .

tion planmng process .

~ Compensation: Tl_1e term is_‘not've'“)rplicitly '
‘defined by -the u.s. _Council -of

_alternatwes ‘to

I vided such full réplacement...

- Assessment ‘Act;

: 'Environmental Quality,lexcept insofaras . '

it is descnbed as’ 1tem (5) in the deﬁm— -

“tion of - mitigation, above. The USFWS: .-

Mitigation . Policy - défines “compensa-
tion” (in the context of the Service) as :

- “full replacement of. projectinduced ; -

‘losses to fish and wildlife resources, pro-

[1s] con-*

" sistent with the appropnate mmgatlon ;L
planning: goal” . - .

Mrtrgatron bankmg plays a key role in wet-

- land conservation in the U.S., but thus far is’
‘not.part of thé. Canadlan conservation land-
' ‘scape. Mitigation bankmg is defined as the_

creation, restoration or enhancement of -
‘wetlands that will be sold or exchanged to- -
compensate for future wetland - losses

-incurred as .the result of development. a
. Typically, the created re_store_d or enhanced

wetlands .are “designatéd as a ‘bank. The

" value of the wetlands created, restored or -

_enhanced are quantified and assrgned cred-
~ its, which can be sold- or “withdrawn” to
compensate for losses elsewhere (Marsh et
. “al. 1996). The USFWS  Mitigation Policy’

deﬁnes “mltlgatxon bankmg” as “habitat pro-
tection .or improvement ' actions taken '
expressly for the purpose of compensatmg‘

- for unavoidable losses from specrﬁc future o
development actrons

Recommended defimtron

.The key dlstmctlon between the mitigation - - '
definitions is that some refer to mitigation. -

and compensauon as. two separate and drs-:

_tinct processes, and some include compen-
““sation “as_part of the mitigation process.

The two cases in which the terms appear

- 10 be separated are the federal Polzcy Jor .

the Management of Fish Habztat and The .

- Manual of Implementatzon Guidelines
~ for the.
.. . Statement. The Fedeml Policy on Wetland
"'Conservation is somewhat ambrguous in

Ontario . Wetlands

this matter, but the Implementation Guide
makes. very clear the fact that compensa-

' tion is* part of the mitigation- process. The' -
.Guide to the. Canadian Environmental
the Interim Alberta . .-

Wetland' Policy, and the U.S. Courcil of

~ Environmental Quality also include com- -
- .pensation as part.of the mitigation process.

Polzcy o .



The majority of these documents-support
the concept of a single process with sever-. .
Cal components which-i$ one reason to sup-

" port. this view. More unportantly, it is the -

© more recent documents with the most

- clearly defined terminology, that support

this view. A-third point is, if we are going

- to develop broad- based definitions for wet- .

. land-mitigation terrmnology, it makes sense

that the definitions be con51stent with the

“two key-federal positions- — envxronmental
.assessment and Wetland pohcy

- There is _another consrderatnon. The two-
- process approach emphasizes' mitigation, .

" being. the reductionof impacts, and com-" ' i
& p : -'AThe ﬁrst_ step, avordance, involves the

_ "pensatxon bemg a variety of “replacement

: optrons but does not empha512e av01dance

“of i 1mpacts in- the first-place. If the key to

‘functions and values. Accordingly, a defini-
tion of mitigation should emphasrze avoid-

" ‘ance of nnpacts

. Forall these reasons,* rmtrgatlon is used m
* this’ paper as. follows: . - .
o .M_itig_atron is a'proce5s_~"for achie"ving
- wetland conservation through the appli-

cation .of a hierarchical progressron of

alternatlves ‘which include: '

(a) avordance of unpacts

K] minimizatlon of unavordable .
s lands of national or international. impor-
tance. It should also ‘be the choice. in
_situations where cumulative impacts in a -
1‘spec1ﬁc area exceed a certain threshold,
“and where impacts of even- 2 small magni-
‘tude wrll result in 51gn1ﬁcant negatlve
effects. :

: unpacts, and- -

_(c) compensation for resndual unpacts:

that cannot be minimized.

* The one drawback to thrs deﬁmtron/ A,

- approach ' is that even though. many
policies and-other documents include ele-

ments of avoidance and/or compensation -
' under the umbrella of mitigation, many
people appear to instinctively ‘think of =

A“mmgatlon” and “rmmxmzatlon as being

' the same. However, it is important to pro-
- mote the ‘message and encourage people '
;to understand: that mitigation contains a _

- hierarchy of cho1ces the first always being

-avoidance. It'is not easy to get people to-

. 'change their way of thmkmg, to dapproach

conservation as preventlon rather than fix- -
. ing a problem. However, wlth_out guidance .
in this direction, the changeé in approach

“will not occur. Among’the'many uses of
‘ .such a detailed discussion on this topic is

its role in the educatlon of all concerned

-The-Mitigation Sequence

“The sequence-described below should-be -~
followed. if the mitigation process is to be .
“successful as a tool for wetland conserva-‘
tion (see Figure: 1.1).In particular, the first *
two steps of the sequence should not be
skipped for the ‘sake of expedrency The.
_steps between each' stage should ‘be per-
" ceived as huge barners that are only to be =
: breached 1n rare cu'cumstances

prevention of impacts, either by ch"oosi_ng
an alternate project; alternate- design . or

- ‘wetland conservation is the prevention of ) .alternate site for development. It is the

~ impacts, then. the. first priority must be to -
prevent -developments affecting wetland, :

first, best ch01ce of mitigation alternatlves .
Because it involves prevention, the deci-

. sion to’ avoid a wetland or to redesign a
. project so that it does not affect a:wetland -
. must be taken very early in the planning

process. It may be the most efficient, cost-

. effective “way of conserving: wetlands’ S
'fbecause it does ‘not involve minimization,
. -compensatron or monitoring costs. It also

avoids  the uncertainty mherent in mini-

. mization’ or compensation activities that
 may not be successful because of the fela- -
“tively. undeveloped state: of the science.

Avoidance is therefore particularly crucial -
for high quality/unique wetlands, and wet--

The next step, minimization, should only - -

be taken once the decision has been made

. that a project must proceed, that there are

no reasonable alternatlves to the- project,

: and that there: are no reasonable alterna-

tives to locatmg the project.on a wetland.
Minimization involves the reduction: of

_ adverse- effects of development on the -
. functions and values of wetlands, at all pro-
‘;ect stages (mcludmg plannmg, de51gn,

implémentation and menitoring), to the'
- smallest practlcable degree



'Comper_lséti(‘)n'is' the last resort in the
_ mitigation process, an indication of failure |
in the two earlier steps. It should only bé

considered for residual effects that were

- impossible .to minimize. Compensation
- refers- to a variety of alternatives that
attempt to “make up for” the uinavoidable .

loss of or damage to wetland functions and
values, usually by improving wetlands off-

. site from the development, Preferred meth-

10

ods include restoration and enhancement

~of wetlands, although the creation of a new

. wetland would also be.'a Upotexiﬁal'

compensation .method. Securement of a

- wetland alone would not normally be cori-

sidered adequate compensation because it

“would not result in the replacement of lost -

or damaged wetland functions, but only in
the protection of an existing wetland.

. However, there may be situations in which ‘

a combination of securement and other
compensatory measures may be appropri-
ate. Compensation may also include, but

»should, not be limited to, the financing of

: Figure 1.1.
DIAGRAM OF THE MITIGATION
: SEQUENCE '

AVOID

MINIMIZE




wetland—related act1v1t1es such as research .

and educatlon

JIn the’ past there has been a tendency'on
the part of both government and mdustry

to take the expedrent route and go straight -

to compensatron rather than deal with’

' . potential impacts in the- .design ‘stage or
. through avoidance. Large developers may -

prefer to pay for functrona.l losses with a
cash settlement or technological “quick

fix” For example it may be easier to -pay for .
‘a fish hatchery rather than prevent or min- .-

imize damage to a spawning habitat. It is

often in the company’s best interest to find

a qurck solutron write off costs, and pro

. .ceed -with the pro;ect However, environ-
mental impacts are seldom resolved by this -

approach

.Mltlgatlon bankmg is a compensatron alter- -

native in'the US,, although not so far, in

'Canada. However, inévitably any “discussion -

. . about mitigation raises -the question' of - .

" whether mitigation bankmg has a role to . .

. play Hrstorrcally, ‘the U.S: expenence has

~* notbeen very positive, for a number of rea-

- .sons (see discussion in Loftus and Mansell
~/1998). Mitigation banking: does allow -for
" some flexibility, and it also allows for com-

pensation dollars . to .go to priority sites: '

_ However, it cad also encourage a. “com-
* modity” approach to conservation wherein
- wetlands are traded for cash. Perhaps more

" importantly, it ‘plices emphasis on com- -
~ pensation’ rather than avoidance or mini-

", mization, and allows the mitigation process

to be crrcumvented For these reasons, it is -
recommended that mitigation banking as it e
_is conventionally defined, does not become

part of mitigation in Canada.As an alterna-

‘tive, -advancé planning that identifies

prrorrty wetland areas and directs compen-

" satory fundmg to these areas is recom- '_

R ‘_mended

It should also be. noted that the science
_ supportmg some aspects of wetland miti-- e
- gation in Canada is not well developed,and

B contarns a degree of uncertamty and inher-
~ent nsk particularly asit relates to wetland

replacement and creation. Because of this, * - '
monitoring is an integral part of mitigation. -

" "While not strictly a stage of the nutrgatronv o
process, moritoring must occur to deter- -

mine success or failure of mxnn'mzatron
. and compensatlon efforts $O we can learn
from our’ rmstakes In any mrtlgatron pack-
~ age that is negotrated momtorlng must be _
included within both minimization and o
'compensatlon activities. Monitoring costs’
‘should also be factored in to’ pro;ect Costs.

1.3 Mltlgatmn Prmclples

A clear set of broadly apphcable prmcrples '

is requrred for wetland mitigation in

- Canada: Pnncrples which embody “funda-
~ mental truths give an ‘undefpinning phi- -

losophy or ‘perspective. They should be

. broadly apphcable in all situations, and for -
.. the purposes of this paper, should be -
. national in scope Sixteen such prmcrples E
~dre hsted below .

1, Wetlands are one of the most produc:
- tive. ecosystems on earth, and are an * -
integral component of Canada’s land- - E

- 'scapes, provrdmg srgmﬁcant environ-
“mental, social, cultural and €conomic
" .. benefits. These beneﬁts make wetlands
a pnonty for conservatron efforts..

2. . Canada has a leadershrp role to play in '
" the conservation of wetlands The
- NAWCC (Canada) has a facilitation and

’;:coordmatron role in- provrdmg guld-

_ance to all levels of government and-
‘the private sector in delxvenng wet- N

- land conservatron ,

3. Mrtlgauon 1s a component of a broader

- approach to wetland conservauon that

~ should include policy, advance - plan-'

- ning, pI'OtCCthIl envn'onmental assess-

,"ment stewardshrp, wetland inventory .

L and momtormg, and research

) 4. Mmgatron isa process wh1ch should )
" begin ‘with avoidance, proceed-
- through mmnmzatron only- if avoid--

- ance is not p0551ble and consrder com—
pensation only as a last resort. * .

5. ‘The mitigation process and appropri-: -

~ ate mitigation measures should be
applied to all-stages of a project: from
" planning, . -siting, “and designing,

ing.

' through nnplementatlon and momtor-'- :

af
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" Wetland mitigation- policies
. actions should be consistént with- the
‘goals of Canada’s national and intetna-. .

. tional conservation agreements mclud-"

.the

ing the World Conservation Strategy,
Convention on’

: (Ra.msar 1999).

A likely ‘to be achieved with the partici-
" pation of all stakeholders. .

- _environmental, socral and economic
;perspectrve : '

Mrtrganon should be consrstent “with .

local policies, legislation - and stan-

dards; and flexible énough to address
"+ social, .economic and environmental

variability across Canada. This is most

Mitigation must be sustainable from an

‘ _Pohcres gurdelmes and procedures. '
. ‘should be applied in a consistent and :
J eqmtable manner with respect to all sec- .-

tors, levels of govemment and interests.

Wetland conservatron through the mit-
'1gat10n process should be planned on. .

. an ecosystem basis and in a landscape

~ _ context to minimize risks to the diver- -
sity and integrity of wetland-supported

13.

ecosystems and to enable considera-

_tion of cumulative and downstream" '
-effects. '

o 1L Sustammg the full range of wetland.
+.. " functions and values is the prlmary
* focus of mrtrgatron processes

12. ‘Measures undertaken to restore' or-

replace wetland functions and values
should be ecologically sound and sup-

ported by the best avadable screntrﬁc- .

mformatron

~ gation efforts. It is requrred to ensure

that: .

. rmtrgatron measures are unplement-- .
- ed in accordance with approved o
. ~ designs; _ : -

e the effectrveness of the measures 1s' .

" assessed;and - :

* contingency measures afe in place,

'A"should the measures not achreve A_

the desrgn ob]ecnve o

and .

A . Biological
~ Diversity, ‘and the”Co‘nvention .on -
. Wetlands of International Importance '

.14, The rmtlgatron process must be trans- -
parent, accessible, timely and efficient.
- Mitigation solutrons should be reason-

able — cost effectiveness should be a™

' _consrderanon in negotratmg rmtrganon i
- packages. . :

15. There 1s“a_ ‘need for ;'chang:ef in
© Canadians™ perception of ' wetlands.
" Public awareness of wetland functions

~and values and the benefits they pro-’ -

. vrde to society will- be key to encour-
:-aging communrty ~ support for
mrngatron measures ' '

' 16. No one group should be’ expected to - -

- bear the entire_burden of policy deci-

sions regarding mitigation. There must. -
_ be some consideration of what consti- .

“tutes ” an equrtable sharrng 'of costs
among, for example proponents of the
development beneﬁcrarres of the devel-v'
‘opment,and the beneﬁcranes of wetland

: ~co_nservanon in general ie. “socrety” o

1 4 Mltlgatlon Gundelmes

" A set of gurdehnes is- the foundatron of a
‘conceptual model for wetland mrtrgatron.

in Canada. Guidélines help by grvrng,

»advrce drrectmg the process and provrd-

1ng a conceptual framework

E Avoidance Guidelz'nes

Avordlng the impacts of developments on' :

* wetlands is the most efficient and effective "
mitigation strategy. It is also the sunplest o

and most straightforward to understand.

. For thiis reason, even though avoidance is

the- most favoured choice among the alter-
natives, it has the least space in this docu-".

S - ment. Accordmgly, four gurdehnes to drrect
Monrtorrng should be considered an, -

‘ essentral component of wetland miti- -

when avordance is. the approprrate chorce

_follow

‘ 1. Avoidance should always be consid: -

- ered. as the first alternative for any .
. development that- could” potentrally .
affect a wetland. '

2. ’Avordance should be the only chorce '

- where the wetland concerned is of
regronal provrncral terrrtorral nanonal
. .or mternatronal srgmﬁcance



" 3. . Avoidance ‘should be ‘the choice in -
" areas. where wetland l_osses of a large -
- 'magnitude have already occurred, or
where cumulanve losses have already .
" reached ‘the point where losses of a
- small magmtude wrll have a srgmﬁcant 4

effect

4. In cases Where effects on a wetland

~ are such that losses of values and ben- -

" efits-are: srgmﬁcant, and where mini-.
* mization * cannot . ameliorate. ‘these
.effects, development should be, avoid-.

Ced

‘ -Mini'mization Guidelines -

' "There wﬂl be some cases m wh1ch devel-’

~ opments on wetlands cannot be avoided

- eritirely, and'in such cases effects should be - -
,"mmrmrzed ‘to the greatest extent possible. o
The followmg 10 gmdehnes are proposed

to determine mmmnzanon procedures and "

measur CS

1.' ~ National mmgatron gmdehnes should

- be. adapted to suit specific reqmre- o

ments in different regions or sectors.
Detailed rmtrgatron standards and pro-

* cedures for some activities have been

: 'developed by mdustry and govern— -
' ment, and are bemg applied i in progres-

. sive ., mdustrres to gmde ‘operations.

- -More' work is needed to-refine guide-
- hnes for sectoralactivities and to devel-.

op mnovanve rmtnganon technology

2. : Procedures and techmques should be
based on sound ecologrcal principles

.‘and the best scrence avaﬂable

73 -Proven ‘measures are preferred over_ :

‘new or experlmental techniques. New

“and experimental approaches should -
only be .considered where . proven
‘techriiqueés cannot be applied satisfac- .. ..

torily. They ‘should, however, be ‘car-
ried out on a pilot basis and monitored
to assess effectiveness.-

4. ‘.Momtormg is requrred to evaluate the - '
outcome of ‘mitigation ‘applications. .

" 'The cost:of monitoring should be fac-
' tored in to any mmganon process '

5. An 1terat1ve or adaptrve approach.
) should ‘be taken to’ unprove knowl—'

’ _imeasures over nme

_'6." Procedures, technolbgres and apphca-_
" tions should have some flexibility to" -
address local concerns and conditions.

7. - Mihi'rhi_zation _techniques should . take

natural successﬁion into. account, and -
should provrde for ethronmental vari- .

A . ‘abrhty over time.

8. Mlmmlzatron measures should remam .

" functional as long as the: pro;ect ‘has

~ reasonable potennal to nnpact the"

env1ronment

9. Small-scale measures that -can help
" control cumulative wetland losses
should be implemented.

age the adoption and use of mitigation
technologies in industry, governments
and. among prrvate landowners

_Compensatzon Guzdelmes

Although compensanon is the last resort in -
the mrtlgatlon process, mev1tably there will -
be’ cases in which developments will go
ahead on wetlands, and minimization.
efforts will be insufficient. In these cases;

the followmg 12 gmdehnes are proposed

to determine appropriate compensation:

1. Compensation requirements .should

* be determined on 2 case-by-ase basis,

.and should be pnontrzed based on ‘

mnctron/ﬁmctronal area, type of wet:

“land, geographrc context and’ trme_

' frame, etc

S22 'The_ preferred’ method of compensa- -
_ tion-for wetland functions is restora-:
-tion ‘or enhancement -of other.

- degraded “wetland ' habitats, and then
. creation of replacement'wetlands

3. Funcnonal losses should be restored in "

" the followmg order of prrorrty
-e on-site, :

~ « as closeé to the site as possrble
"« in'the same ecosystem

4 :-Functrona,l losses- should be restored

first in the ‘same. wetland type, ‘or sec-
. ond w1th another Wetland type

edge and effectrveness of rmtrgatron";- -

10. Incentives should be used to encour-



Compensation ratios are justified based

on the inherent uncertamty of replac-

_ ing the loss'of wetland functlons Ratio$s
- may be. greater than 1:1 (wetland .
. restored/recteated ‘to wetland. lost),.
depending on the degree of uncertain:
'ty with respect to replacement of the
~ lost functiens. Compensatlon ratios .
- . should be negonated both for’ Wetlands )
) ‘directly impacted by the development,

i.e. within the development “footpnnt ;

A and for those areas’ mdtrectly affected.

' “may include, but should not be restrict:

- sation should be established on a-
pro;ect by- pro;ect basis. In. fact, com- - -
* pensation does not have to involve an

" ed to,. financial comperiSation to be
" ‘used for. activities approprlate to the.
_site. These may mclude building pubhc.
access - facilities and _interpretive
centres, developmg pubhc educatlon -
-materials, -or conducting ‘research. . .
Fmancral compensatlon should only
‘_be considered as .an optlon if ‘the
restoranon/enhancement/creatron of a.
“wetland will not replace the lost social -

and cultural values. Financial compen-

exchange of dollars

The cost of physlcal replacement and h
) societal value can provide a basis for L
estlmatmg financial compensatlon', : '
where such compensatron is approprl-'

ate, :

C_Ompe_n_satjon measures ‘should haye

at least as much resilience to environ- - -
.mental change as the habitat, they " .
~_replace. They.should remain effecnve'.. '

o throughout the lifetime of the prolect

"' and beyond. '

11

An 1terat1ve approach based on sc1en-
,t1ﬁc evaluation, is needed to xmprove»_ .
the - rehablhty and performance of
'compensatlon ‘measures. - Adaptive
approach‘e's .should be designed to
- reduce uncertamty w1th respect to'_

" mmgauon options.

12

’CompenSatlon for impacts on the .
social and cultural values of ‘wetlands

Compensatlon 'requires monitorin_g‘ o

- the outcome of measures undertaken.
to replace or restore wetland “func- -
- tions. The monitoring process should
. be transparent and access1ble to the :

* . public.

10.

Proponents - should demonstrate the

efficiency and effectiveness of com-

_pensation measures in terms of replac- .
. ing wetland functrons .

_The science’ supportmg wetland com-
_pensation in Canada is riot well devel-
oped - and’ contains a- degree of’
- uncertainty  4nd . .inherent - risk.
However, the fact that thJS science is
: still developmg 'should- not prevent
“decisions’ bemg ‘made, based . .on-the’

". best science available.
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.'small to large and from coast to
coast, all of which affected wet-

-lands to a greater or lesser degree.In each™.

" case, a different’ process . was used to deter-

~mine what mmgatlon ‘measures would be -

_ taken. There are lessons to be learnéd from'
. the positive results that Were achieved in -
' ,-these cases, ‘but there is also much to be

learned from our mistakes — from process-
“es that werenot effective, and from results
'that were less than successful

he 'folloWing case studies illus-
_trate a range of projects, from s

2.0 Case Studies -




. The
Consolidation Facility at Aylmer, Québec was
‘one of the first major federal projects. o

. apply the Federal- Policy ‘on Wetland
.. Comnservation (Government of Canada -
199D). As such, the experience offers a num- -

2.1 Canadian Museum of

‘Nature Aylmer Consolidation |

Facility: Important Lessons

‘About Applying the Federal
Policy on Wetland_ .

Gonservatlon

- Paulme Lynch Stewart‘ .

Canadran Museum .of Nature

ber of lessons about the importance of early

~ identification of wetlands on potential pro-

‘ the requirements of the Policy; and about..

ject sites, about the value of understanding

' practrcal implementation of Poluy ob;ec-

tives and guidelines. This case study tells a-
.story about how pro;ect proponents — who

thought they were “proceeding by the -
.. book” — were plunged into a heated, year-.
- long pubhc controversy that threatened to.
halt the project after construction had start- -
. ed. Museum executives, currently pursuing a'

long-term stewardshrp plan for the site and

.. adjacent ‘wetland area, are determined fo
‘turn the one-time crisis into a model fof

ma.nagmg a large wetland property. -

Ma]or Parties

e Pubhc Works and Government Services

16
-+ National » _
" Conducted, initial assessments, for the .-

Canada — ‘Purchased, in consultation
“with the Natjonal Capital. Commrssron
the property in Aylmer, Quebec which

would be later proposed as the site for -
the Canadian ‘Museum of Nature .

Consolidation Facility; acted as project

the environmental assessments. -
Cdpital - -Commission

‘purchase and planning of the property.

* Canadian Museum of Nature — Initiated *

* the project, although Public Works and

. Government Services Canada acted pri-

~ marily as project proponent or respon-

. sible “authority” for the envuonmental’

- assessments.

» . Environment Canada — Quebec Region
" — Provided expert advice on the envi- |
ronmental- assessment of the project,. .

i

proponent or “responsible authority” for ..
" facility on the site of the Victoria Memorial
" Museum Building, or on a vacant lot near to
‘ the Victoria Building, or.on-site on the Pink *

. and on. the interpretation and apphea-
' tron of the Federal Polzcy on Wetland,
. Conservation.

. -Envu'onment Canada — Headquarters

~ Provided expert advice on the envi-
ronmental assessment of the project,

and on the mterpretatlon and apphca— "
‘tion' of the Federal Polzcy on Wetland
‘ Conservation ;

'Backgrozmd/lssue

In: the 19805 the Canadran Museum of'
Nature initiated a. strategy to consohdate v
their adrmmstratrve functions and' speer;.__

‘men collections — located in 11-buildings
scattered throughout. the National. Capital -

Region' — in one state-of-the-art facility. .
Public viewing “of the’ collection. would -
remain in the Victoria. Meémorial Museum

Buildi'ng,-loc"ated'in central'Ottawa Ontario ’

:In consultatlon with the National Caprtal
- Commission (“the Commrssron”), Public

Works and: Government Services Canada

~“(“Public _Work_s”)-acqmred in 1990 a 73-ha -

" property at 1740 - 1770 Pink Road in the
. City of Aylmer, Quebec. That property would .
- constitute the federal ‘government’s main -

site for future development in the munici-’
pality, accommodatmg facilities for sc1ent1ﬁc

- research. The acquisition was made on the o
' basrs of a.“purchase property assessment.”* .

Museum administrators ‘evaluated a nuin-
ber of optlons for consohdatmg their, oper-

- ations: They ‘considered converting ‘an .'
_ existing: building at 1770.Pink Road, and -
" concluded that a new facility was needed_ _
‘to meet the high standards’ required for . - "

secur1ty and scientific reasons. "The _
Museum' considered constructing ‘a’ new’

Road property. The latter proved to have"‘
the most favourable advantage-cost ratio. -

In 1993, the Commission reported its

Assessment of Development Potential on

the 73 -ha Pink Road property, concludmg )
‘that the area “includes rio geological, plant, *”
- animal or heritage resources enjoying spe:-

cial. protected status under any federal,’

‘provincial, re_gxonal or _mumcrpaltjunsdlc- ‘ ‘4



- tion” It also;indicated that “The proper-
" ty...is differentiated from its surroundings
by the exteat of its forest cover, which is -

lughly advantageous for development pur-

- poses, in' terms- of the estabhshment of

- buffer zones and- screens. of vegetatlon

Further it ‘noted . that development was
N prohlblted along the creek as the land was'
* subject to flooding, and that “the poor’
"drainage conditions charactenzmg much -
of the site will give risé to additional build- - -
" ing costs” The report identified two envn- _
ronmental constraints on the site: sod'
contaminated by chlonnated hydrocarbon
compounds and- mumc1pal restnctlons'_

- prohibiting development in the area bor:

dermg the creek in the northeastern part . -

“of the 51te

o “The. Assessment recomrnended that the 73 -

. .ha property be subdlvxded into 43 parcels '
- of land six of ‘which would be used for the. -

Museum’s Consolidation Facxhty It directed .

“Public Works to prepare a-master plan. for
‘ _the site and to’ subsequently’ develop the

‘Museum lots, followed by disposal of the .’

peripheral lots, The Assessment noted that

o Public Works would then “be able to take

" advantage of the momentum thereby gen-

erated (with the development of a.presti- o
gious facility) — and the resultmg rise in.

property values ’

In 1993, on the bas1s of supplementary
geotechmcal studies,. the Museum and

Public Works agreed that a 17-ha site on the

. ‘western side of the Pink Road property
would be appropnate for the project and

that the Consolidation Facility would be -
located: .on- the southernmost part In -
* October 1994, Public ‘Works informed. the’

Museum of its intention to transfer custody

_of the 17-ha site to them: As one of the con-
' ditions of land-use approval the.
: ,Comnnssmn reqmred that project propos- -
als for the Pink Road property be accom-

: panied-by an environmental assessmient. -

Approach to Mztzgatzon

'Environmental Screemng under the _

Envzronmental As_sessment and
Review Process Guidelines Order

“In 1994, the Museum proceeded to deter-'" . 4
. changes included: moving. the building 45

mine the environmental factors that should

be Con51dered in the pro;ect s future
phases The Museum hired consultants to
_prepare an environmental screening report
under the Environmental Assessment and -
Review Process Guidelines Order. ’

 _The e'nv1ronmentall screening - report L
(Jacques Whitford Environment Limited :°

1995) was submltted to. the Museum’s

"'managers in February 1995.The report did .- °

" not indicate that the site was primarily wet-

~land. Tt 1dent1ﬁed two environmental fea- =
tures of ~most. concern: potential

contammatlon of. solls .and »groundwater;

- and ‘the preserice of the Midland Chorus

Frog and Clinton’s Fern, both species con-
sidered rare in the Province of Quebec.The

screening of the. pro;ect at the ﬁnal de51gn

© stage.

- The Canadum Enwronmenml Assess- -

mentAct was proclauned in January 1995.- -
-The. Museum decided that it would comply -
. with the spirit of the Act for subsequent
-assessments of the proposed Consolidation

Facility, although the: Museum is an inde-

. pendent ‘Crown Corporatlon and not

bound to comply with the Act. Later, feder-

al legal -advisors concluded - that Public
~ Works, as the property owner, should be "
considered the respon51ble authority. for *
~the environmental screening, and that the
' transfer of the property from Public Works

to the Canadlan Museum of Nature “trlg-

“gered” the Canadmn Envzronmenml'

AssessmentAct

Environmental »Scr_ee'ning under the

_Canadian E_rtvirbnm_entdl Assessment -

Act

In Spring 1995, the Museum"awarded:a
- contract for construction of the building.

* The contractor would rent the building to
the Museum on a long -term basis. The con-'
tractor madé changes to the initial plans for
* 'the Consolidation Facility, based on-the
environmental screening report completed -

under the Guidelines Order. These

report concluded that, with implenienta- .

 tion of the recommended mitigation mea-
sures, all of the potentially adverse- impacts. -
‘could be mitigated. The report ‘also recom- L

“mendéed a more detailed environmental .



- metres tovv‘ard ‘the' north’ 'of the “site, .
_redesrgmng the fire route and parkmg lots

- fo respecta sensitive zone, and mod1fy1ng

‘the landscape design to keep more natural -

' vegetanon The contractor planned to initi-

":ate an envrronmental assessment. of the.
~ .project- under the szadzan Environ- .
: mental AssessmentAct in July 1995

Pubhc Concerns ‘A o '
In-April 1995, controversy over the use of-

the Aylmir site heated up and continued for
almost a year.. During this  period the

Museum took 113 media. hits — 110 nega-

~ tive ‘and- only three posmve — mostly

'reg10nal coverage, some national. and one
international. A local wetland expert 1dent1- N

" fied the srte as at léast 80% wetland as indi-

cated by vegetation and the' presence of

peat, and referred to surﬁc1a1 geology maps

‘ " that conﬁrmed that organic. deposits cov-

. ered most of the property. (Dugal 1995):"
- ‘Other citizens and organizations -expressed

their concerns about the project at a meet-
ing in July- 1995, including the Sierra

* . Deferice: Fund, the CanadianCoalition for
. Biodiversity

and the . Ottawa Field

* Naturalists. They raised concerns about the

" presence of species-at-risk, the potential loss '

tion. of the Federal Policy on Wetland .
- Conservation. They pointed out the con- -
flict between the Museum’s mission as . -

consrderable biodiversity ‘of the ‘site, -the

of wetlands and the perceived contraven-

“champlon of nature” and. its- decisions on

“the project. Pamcxpants waritéd to know

-why the Museum' apparently -had not-
known from the outset that there were wet- -

“lands on the property, and urged them to .- o
_gatron and monitoring measures to protect

-wetland functions dunng pro;ect construc-f’

.18

find an alternative site for the Consohdatron
Facrlrty ‘Newspapers  ran headlmes
“Canadian Museum of Nature plans to clear

~Crown forest to buxld a new place to study

- nature and wildlife” and “Comedy of errors”.

- The project — whrch Museum ‘personnel .
‘_beheved to be well underway and well- -
_planned — became a major controversy in
the Ottawa area and tie topic of discussion
-~ among the highest placed. mdrvrduals in the

federal government

In November 1995 the constructlon ﬁrm

' completed its . Environmental Screenmg

: Report (Plgamon Inc. 1995) under ‘the

- requu'ed >

' Canadian ErivironmehtalAssessmentAct

That: report benefited from consultations -

_in late July 1995, with Environment Canada
= Quebec Regxon concerning the- 1dent1ﬁ-'} oL

+ cation of wetlands on the property,and the
~interpretation -and unplementatron of the

Federal Policy .on Wetland Conservation.

- Tt also drew on-a comprehensive biological
- [ inventory conductéd by the Museum in-
_ the summer of 1995, which confirmed a .
* high diversity of about 340 vascular plants
- on site, and noted the presénce - of the
. .reglonally srgmﬁcant Slashed Avens

The Screemng Report stated that “a central‘

aspect of the planning of this project ‘con-
cerns the application of the Federal Policy

on Wetland . ACo'nse*r’vatzon noting that
4 approxnnately 15 ha of the- 17-ha site were -
_occupied by wetlands. It ‘concluded that: o
the project should proceed w1th rrungatlon, " ‘
- -measures, noting: : o

-“The construction - of the burldmg wrll‘:‘
=probably stlmulate the local and region-

+ al economy and its presénce on the ter; - : -

-ntory ‘of the C1ty of Aylrner w1ll nnprove' ’
" its tax base.

. *. “The functnons of this wetland do not'’ '

have a s1gmﬁcant rolé in the. ecosysteim,
nor in the economy. On the other:hand,
we estimate that some of the wetland’s
functions will be.impacted by the real’

© . ization of this project. The perched; -

groundwater table will be lowered down_
and some threatened $pecies may sup-

: port an increased. stress. Consequently7 C

targeted mltlganon measures ~are

-.The Screenmg Report recommended rmn-'

tion.and operation phases, mcludmg ‘
s Construction of.a watemght service pltv
for refueling "

~e - Use of prezometers placed at vulnerable e

.locatlons to measure changes in water
level
« ' Vegetation momtonng

'« Protection and regular venﬁcatlon of:' .

the habitat of the Midland Chorus Frog .

. 'Prohlbrtmg use of pestrcrdes and de-.

" icing salt

~» Creation, maintenance. and momtonng

of a retentlon swale



' Further to compensate for the loss of 4ha

. -of wetland caused by the constructron of
the bulldmg, the Scnaemng Report recom—
: mended

. Stewardshlp conservation of the résid-.
_ual wetland in the northern part of the

: '17-ha property;and -

+ ¢ That the ‘museum solicit from Pubhc“':A '
. Works a transfer- of the ,_balance of the . .
" 73.3-ha federal property at 1770 Pink

/' Road, to initégrate it with the wetland to

the north-(of the building) in one man- -

| ~: aged . holding, and to _dev‘elop a 'conserj
vation program to include scientific and

public awareness activities, including

i research on Wetland ecosystems

- Public Works, as the responsrble authorlty L
for the assessment, accepted the Screening -
Report. Clearing and construction of the -

Consolidation Facxhty commenced on the
: Pmk Road sxte m rmd December 1995

. Independent Panel Rev1ew of the

Envxronmental Screening

" In February 1996, thé. new Minister of
- Canadian Hentage threatenéd to halt the -
" project and called’ for. an ‘independent. -

- panel of ‘Dr. Husain Sadar and David

. Cressman to review enwronmental screen- .

 ing “documents pertaining . the -

- Consohdatlon Fac1hty

A few ‘days. later, Sadar and Cressman‘ '

(1996) reported

o “Basrcally at issue is whether the (env1-'. ;
© ronmental screenmg) report’s ‘conclu- -
sion that residual unpacts can defensibly- -~

be rated as ‘not- significant’ (after mitiga- -

" tion/compensation . have- been - imple-

mented) ‘can’ be justified. If tlns is the
case, then the project can proceed with- -
out havihg to move to the next stage of -

~ environmental assessment, ie. a- com-

prehensrve study

“We have deterrmned that this conclu-

- sion is reasonably sound but have iden- - -
" tified several issues ‘on the 1mpact,-

analysis which can and should ‘be
addressed in order to minimize environ-
. mental impacts and further respond to

the- expressed concerns of environmen- . . _ ‘ ‘
' - land around the margins-of the building

' . tal mterest groups '

In then' assessment of strengths and weak-_.'

- nesses of the’ screemng document, Sadar = "
and Cressman looked at the “Adequacy, rel-.
.evance and. effectlveness of mmgatlon E

" measures.’ They wrote: :

- “Itis perfectly clear that the (proposed, '

: pro;,ect) impacts on the Fedeml Policy.

' on Wetland Conservation. Atleast4ha
.of Wetland will be displaced and more - -

“may’ suffer adverse unpact over time.

~ From a policy. perspective. “this ‘i not- -

..problematlc The pohcy clearly allows
* for:

"~ « No net loss of wetland funct1ons

». Mitigation of the impacts

.« Where appropnate compensatory mea-'

) sures

““The key questlon is whether or not the

'(suggested compensatlon) constitutes a

valid compensation for the loss of at -

" least 4 ha of wetland.The lands in ques-

tion are aIready wetlands. Since they are-
. owned by the government they are also’ -
" subject to the federal wetland policy. .

"and thus" protected’ for the lotig-term.

Sadar and Cressrnan concluded that

It was a prmcrpal finding of the revrew ’
¥ that the loss of at least 4 ha of wetland
- . on land owned by the federal govern-

. ment (which invokes provisions of the

_Federal Policy on Wetland Conserva-
tion) should require a higher- degree of -

compensation ‘than allowed for'in the

.. Screening Report. Whatever the degree * -
‘of compensation there needs to be a-

-, public:commitment on the. part of the

.. federal govérnment to undertake the

o necessary compensauon n

Sadar and. Cressman recommended that _
~ the pro;ect be completed as planned; and @
‘that additional steps be taken to strengthen
. the mitigation. measures. To fully comply
~with the “no net loss” provision of the fed-
~ eral wetland policy and to accommodate SR
"+ the uncertainties in - the predtctlons of » 7~

impact on groundwater systems in the wet-

Handmg long term control over-to the
" CMN. does not effectively replace the -
7 lost wetlands It rnerely changes man—'
CL agers < K
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' that

-« The government consrder restormg for— .
mer wetlands or construct new wet-

"lands on federal lands as near the site as

- possible on a replacement ratio of at. .
.. Also consrstent wrth the Sadar Cressman

" Report recommendauons the Canadran
. Heritage Advrsory Panel was estabhshed in’

. _ -'least 2:1.

o Further they recommended that the
" Museurn:

- »_“Should move qmckly to have the resi- -
"~ dential segments of the 1770 Pink Road

- féderal property transferred to its con-

“trol and initiate preparauon of the stew- -

ardshrp program on both propertres,
~*» “Should -consider- developing .coopera-
- tive programs. with the ‘National Capital

_ Commission, regional and municipal.
.governments, area schools and pubhc_'.

_intérest groups for promoting scientific

“research and"educational activities to
make good use of the natural heritage of
the wetlands in’ the stewardshrp pro- '

© gram; and

¢ “To strengthen the effectrveness of the o
“environmental inspection role 'and to
offer a credible third party overview of _

.impact monitoring, we also recommend

specific ways of clarifying the inspec-

tor’s’ authority.. In addition we r_ecom_
mend the ' establishment of

mdependent panel of experts to over-‘ :
see effective execution - of the monitor- .
ing program and to assist in) the'

. development of the wetland steward-
: j"shrp program | -

Process Jor Implementmg
Mztzgatzon and Results

| Mmrrmzatron of’ On-Srte Impacts

- 20 \The Minister of Canadian Heritage accept— .
. ed the recommendatrons of the Sadar- -
: ‘Cressman Report in' February 1996..

‘Constructron of the. Consohdatlon Facility
:. - continued through 1996 and*was complet—
" ed by the Spring of 1997. '

. As recommended by - the - Sadar—
Cressman Report the Museum retained

Can envrronmental auditor to ensure

‘compllance with ‘the - envrronmental
" aims of the Museum and the builder.

. 'The environmental auditor provided -
~ advice on site management, made rec- .

srte Sadar -and Cressman recommended

_ .ommendauons on addruonal actrons
- and . monitoring activities to Museum
- .management, and had the authonty to: _
" issue work stoppages if serious contra-' o
'ventlons were observed o ’

1996 to monitor the work of the burldmg

-contractor, the envrronmental audrtor and .
progress on ‘the stewardship program and o
‘the wetland compensation program. The:

Panel submitted its final report ‘in March,
1997, to the Minister ‘of Canadian Herltage
concluding: that the mitigation measures -

‘ ' apphed durmg burldmg construction were o
generally in line with those recommended,

and that they produced good .resultsb.(Sadar,

_and Senecal 1997). The Panel encouraged S

. the Museum’s efforts to prepare a. steward-‘f '
vshrp plan for: the Pink Road site, and to'
prépare - criteria- for selectmg a wetland o

compensatron srte

' Museum staff mrtlated a momtormg pro .

gram in 1998; to’ conunue monitoring the -

~_impact of the building on the local hydrol-
- ogy, water quality, and to expand coverage
of biological and hydrogeological data to’ -
the ‘entire " 73-ha :Pink Road property =
. Preliminary results of the - hydrologxcal .
‘monitoring show " that high ‘volumes of -

water continue’ to drain from- the water -
table in the immediate area of the burldmg

into the . ditch ‘along Pink Road. The:
. Museum is applying supplementary mitiga--
~ tion measures.to stem-the flow, and con-,

u_nues, hydrogeologrcal assessments. to'.

" -better understand the ecology of the site."
Thus far, the wetland occupying the north-"
"ern half of the’ property seems unaffected o

- by the constructron of the facrhty o

VLookmg back on the project in 1999 the

auditor made the  following - comments

Aabout what did and did not work Wrthr' '
_respect to specific . mrtrgatron measures’ .
4(Haber pers comm.); .

'-_-_ Clinton’s . Fern plants Were not trans-‘ o

planted because construction began
late in the year. A remnant ‘woodlot was’
' preserved on-site to preserve a few of
the ferns. Loss of Clinton’s Fern on the



. constructron srte was balanced by the
. abundance of the rare fern in the north- -

ern’ woodlands that were not drrectly
“impacted by the. construction.

e 'Natural areas adjacent to the construc-
" tion site were protected by fences, but

* still suffered damage due to wind throw

© . and exposure. These factors have drastl- -
cally altered the remnant woodlot as a
"' suitable habitat for the. Clinton’s Férn.

‘The ssite lost most of iits trees; and was

replanted with young cedars to provrde'

- shade for the ‘ferns.. However wind

~ throw and exposure to sunlight resulted -
in the degradation of the site, including

-a tremendous influx of weeds that are

'outcompetmg the natural vegetatlon.'-

and crowding the ferns.

-« Early during construction, a raised berm ,

-of heavy clay was. constructed on.the

northern . perimeter of the. preserved o

o habitat. This worked very well in pre-

venting . runioff from the constructron )
" site from srlttng up the swamp habitat. It
also created a dam: that helped mamtam -

water in the Swamp: .
. "The M1d1and Chorus Frog d1d not use

the habrtat set aside’ in the southwest

B --corner of the site durmg the -construc-

: 'tron but were heard in that habitat the.
$pring after complenon of the buﬂdmg o
The  Midland Chorus Frogs inhabiting .

~ the pond in the northern woodland sec- . .
tor of the property were not dlsturbed a

by the norse ‘of construction.

+ The Ppresence of -the env1ronmental-
. auditor -on-site several times a week
clearly had an impact on the construc-.
- tion process. For example when a small
- spill of d1ese1 fuel occurred, contaminat- -
- ed material was excavated within sever- o

al hours.of occurrence. and placed in a
toxrc waste dumpster

~ Stewardship of the 73-ha Pink Road
- Property

. Public Works agreed in 1998 to transfer the
B ‘remammg 56 ha. of the 73-ha Pink Road.

' propesty. to the Museum. At the time of °
writing, the Museum ant1c1pated rmmment .
completlon of this transactlon -_

As vadvrsed byv the Sadar-Cressman panel,

~experts to advise on stewardship of the 73-

ha Pink Road property. Comprised of nine

.~ participants representing a range of .inter-

ests in use and conservation, the Round

_ Table submitted their Environmental

-‘Stewardsbzp Plan (Canadlan Museum of

Nature Stewardship Plan Round ‘Table

© 1997) to the Museum ‘in November 1998.

The Plan recommendéd the following to

the Museum’s Board of Directors: a defini- -

~ tion of environmental ~stewardshjp, avision .
statement for the site, guiding principles '
_for planning -and management, use of site
zones, an ecological -inventory, interpreta- © .
tion, education and communications. pro-
grams, partnerships - for = stewardship
.activities, and a -process to oversee plan :

unplementanon The Museum . reports that

~ the majority of the- recommendatlons are

currently bemg acted on. "

Off- Slte Compensation for Wetland

Functron Losses

Early in 1998, the Museum estabhshed a"'
Wetland Compensatron Site ; Selectron‘ )
* . Committee to‘develop criteria for assessing . -
and selecting an appropnate property for-
offsite co_m'pensation,'_‘the aim of which
. was “to be objective, to have scientific
integrity and to- be practlcal and ﬁscally -

respon51ble

The Comrmttee prepared the Criteria Jor-
Selection of Wetland .Compensation Site.
The document contains guidelines for can-

~ didate sites, such as selection of areas with -
federal or other land use control.of adja- -
cent wetland areas; and wetlands disturbed -

. by land-use practicés - but essentlally- -
vacant at present” The guidelines directed
the Museum to. avoid, wetlands . “lying
directly within the path of urban’ develop- B
ment or other uses.. .because of the poten- -
tial for- substantlal changes in. hydrologlc'

' ‘condltlons in the upstream dramage basin”
The Committee applied “site’ comparison -

_ criteria”to candidate sites identified by fed- -

. eral departments to- select the preferred - '

Site. Six site comparison criteria, presented -
below, are assocrated with values that
‘would result in a'high, medium or low rat- - .

cing for that attribute on the site:: '

+ e - Similarity of abiotic func_trons

.the Museum established a Round Table of ..

* Similarity of biotic functions
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* = "Landscape position

K] Sustainability of site conditions

« Intérpretative value. -

E . Cost.of acqmsmon/restorauon .

Implem'entation of_the Federal Po:lz'cy' :

on Wetland Conservdtion is the.

‘ V__responsibil_ity of ‘all federal depart-

" ments and agencies. Federal property"'

- Envuonment Canada — Quebec Reglon;._

(the Reglon) advised that compensatlon»
should ‘focus, when feasible, on _replacing

8 spec1ﬁc wetland functions that- have been

" lost as a result of the ong,mal development '
. through the enhancement or restoration of

. a wetland that is-a similar ‘wetland type, in

4 comparable posmon in the landscape :
The Region empha512ed that it is the wet-

land functions that are nnportant — not
" the wetland area, and that .each wetland

type is associated with specific functions,
.some Of which cannot be replicated in a.

wetland of another - type. However, the

Region recognizes the ‘current.difficulty. of
' 'pursulng this principle in the absence of
more detailed , practical guidelines on com- -
_pensation under- the Federal Policy on_ .
"Wetland Conservation, and stresses the
need for flexibility in’ nnplementmg com-
' pensatlon measures.

At the time of wntmg,‘the Committee con-
tmues to con51der cand1date sites for com- -

. pensatlon

v Reﬂectzons 3

o The controversy surroundmg the Museum s
.development of the Consohdatlon Facility, - -

22¢

~on Pink Road can be traced to two factors:

1) Failure to reeognize early in the pto—

ject planmng process, that the Pmk

‘Road property ‘was dommated by wet-_

' lands

assessment of development potentlal

' and the initial environmental screening

"‘report under the Guzdelmes Order did

-not identify wetlands onssite, although -

'reference was made to poor drainage

.. conditions charactenzmg much of the .
' propetty (@t must be _noted that the -

-+ managers and environmental assess-i-.
ment practitioners should have a basic' - .

knowledge of wetland ecosystems and -

the requlrements of the Policy. The
Canadian . Wildlife Service .

"+ Council (Canada) can provxde assis-

E What if wetlands had been 1dent1ﬁed
on the site, and the ecological 1mpor-_ ‘
‘tance of . this 'property recognized?.

: tance 1n this area

" -What if federal officials had- followed:

current gmdehnes regardmg wetland

* was zoned for industrial development

. Would a ‘private landowner “have
- invested in wetland conservation — - .
: Ifecog'ni"z,ed'as a “common good” and -
~ 'the business of governments — as the' .-
federal agencies have committed o

doing? If the site -was worthy of pro-

- tection for the ecological services that -

it pr0v1des perhaps the real issue here

‘_'relates to the original desxgnatlon of
- the site for “industrial use” on reglonal

" - land-use plans?

" of -
_ Environment- Canada and the’ North. -

- American:- Wetlands - Cofservation f

- policy and avoided' purchase of the .
Pink' Road site as a federal develop-,
‘ment node? Clearly, wetlands at this; .
-location will fare relatively well in fed-
" eral ownershlp, considering the sxte

L.

“Failu're t"o" provide,' at an'{ early‘_statc'_.of_

- p"r'ojc_ct- plann‘ing_, an op'portunity'fo'r

. The purchase property assessment, the o

purchase property assessment was -

~- completed and the property. acquired '

in 1990 prior, to_ Cabinet approval in

*. December 1991 of the Federal Polzcy

-'on Wetland Conservatzon )

the  location - of

ipation in’ these decxslons may ‘have,

"public involvement in decisions con- -
. cerning:. - ]
. Consolidation Facility.

the"

‘A ptoactive approach to publie partic-

-changed the ‘course of events sur- -
. rounding dev_elopment of the _Facmty

The federal government is now com-’

- -mitted to. conserving the ‘remaining
portion of the 73-ha Pmk Road prop-

. erty,and-Museum' executives-are deter- .
"*.mined to -make the site a model of
: wetland management. Communicating
" this vision for the property to the pub- -

i at the outset of the project would



likely have résulted in 2 much:more _

posmve pubhcly supported process.

Th Fedeml Polzcy “on’ . Wetland
Conservatzon “commits federal depart: .
: ""ments to no net loss of wetland functions _ -
~as a result of land management decisions. -
The Implementation Guide points out’

'that this’ can be. achieved by applying a
' ,sequence of actrons mcludmg avoidance,
. minimization “and - - compensatron
“Avordance is the prrorrty, and implies. the
search’ for an- alternative ‘site or pro;ect

* design to prevent the loss of wetland func- -

tions. It is not clear whether “avoidance” —

" as' recommended by the public in the July .

1995 meeting — was actively c_onsrdered
~ after the 'project,propdnents'_were aware of

the presence of wetlands on the Tite. -
.:Perhaps in this case avoidance was not an
* option because the property had been pur-. -

chased prior to the Cabinet approval of the
Federal Polzcy on Wetland Conservation.
Was the’ Museum commrtted to the"site

o before it was recognrzed as'a Wetland7 '

- Once the decision “was taken to’ move

‘ahead with the project on the Pink Road
- site,a’ rmtrgatlon strategy was-designed to )
minimize the impact of the project on wet- :
land functions on: the property Some of the -
mmgatron measures worked well, as
detailed in the Resuits section of this case .
~ study, such as the environmental auditor .
“and the construction of ‘a clay berm.
" .between the construction site and the nat- *

" ural area. However, mitigation measures do

‘not always work as- planned, as also noted
_in the Results sectron stressmg the impor-

_ 'tance of the first step -of the mitigation.
) sequence All efforts should be made to
avord — through pro;ect siting or desrgn

— the loss of Wetland functrons

" The final mmgatron optron in the three-'_ ;
. phase sequence. is compensation. The
. Implementatz’on Guide notes’ that com-

pensation should be practised only ; as alast
" resort and only’ under certain - COl’ldlthl’lS
- The Consohdatron Facrhty project raised

" . two importarit points about compensation:_ _
that protection of another wetland does

. not constrtute compensatlon because it

does not replace the lost wetland func-- -

. tions. As the SadarCressman Panel pornted

out‘,\ “Handing- long term control .over 'fo_
CMN does.not effectively replace the lost = -

wetlands. It merely .changes managers..”

" Also, the ' project serves as a reminder that -
compensatron efforts should focus, where - -
“feasible, on replacing the specific functions -
_'_that have been lost on the development o
- site, by. restonng a wetland of a' similar L
- -“type ina srrmlar posrtron in the landscape '

However Envrronment Canada — Quebec }

" Region cautions that, for the time being, -

environment agencies. need to -exercise | .

some flexibility in-advising on compensa- o

tion for lost wetland functions. To. enable‘

progress towards ‘wetland pohcy objéc- .

- tives, the federal government needs to -

' develop better practical,“made in Canada”
-guidelines that detail scientifically defensi-.-
‘ble and reasonable means of assessing wet- - -

. land. functions and mitigating impacts ‘on

. »these functions. To date, Environment' - -

. Canada — Ontario Region has.made an’

excellent start at the necessary gurdance -

. with.. thetr_ participation in. the . develop- .

 ment of Temperate Wetlands Restoration

* Guidelines (Mansell et al. 1998) and the

- related training program. The Restoration .-

Guidelines document sets the standard for

-the level of detail reqmred in gurdelmes for‘ o




" functional assessment and the application .
of mmgatlon to wetland projects.

) The Sadar Cressman Panel decision artrcu—
-+ lated some other unportant points about
application’ of the Federal Policy. on

. Wetland Conservation: 'regarding the flexi- ..
" bility inherent in the no net loss policy,and -
_the need for public commitment on the
~ part of the federal government to under-
-take the necessary compensation. The
" . Panel misled its audience, though,in stating
that “Basically. at issue is whether the
report’s conclusion that residual irnpacts
can defensibly be rated as ‘not-significant’”
(after- rmtrgatron/compensanon have been.
: 1mplemented) can be ]ustrﬁed The .
© Implementation Guide clearly states that -

i “Compensation cannot be-used to reduce

. effects, and therefore only avoidance and o
minimization of environmental effects is -
'_‘Considered” prior to th€ decision to pro-

the assessment of ‘significance’ of advérse

ceed ‘or not .proceed. on the project.

" However, havmg indicated that" srgnrﬁ-. o

"+ cance of residual impacts should consider

. Panel seems to base its agreement with the -
. Screemng Report conclusions on the “non-.
" significance’ of residual impacts” on the
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“nntrganon/compensatnon measures, ;the

importance. of the ecosystem w1thm the
landscape ' :

- Implementation of the mltlgatlon recom-
mendations related to the transfer and
; stewardshxp of the remainder of the 56 ha .
‘'of the Pink Road propérty have been slow '
- in_ coming. This delay points to the eco-
nomic challenge of unplementmg wetland

conservation ‘objectives. At one point,
transfer .of the remaining 56 ha was

“delayed because Public Works felt that’ the

action conflicted with their commltment

to the federal Treasury Board to get fair *

market value for the sale ‘of the land. No

. doubt that the City.of Aylmer is disappoint-

ed m ‘the loss of future economic gains

. these.gains may be dwarfed by:the value of

_the ecological’ services of -the ite, related
. to hydrology, water “quality and habrtat e

_ :(Costanza et al. 1997).

Despite these 'chall'enges;’ the -no net lossj -
- objective in the Federal Policy on Wetland
Conservation provides “a beacon” towards "

which we strive. Although we - currently

~ may not have the scientific and technical

capacity to “make up” for losses or, indeed,-

- predict what those losses :'r_nay be, our
. inability to immediately achieve no net loss

is not a legmmate reason to dismiss ‘the
goal. From a natural resource management’
perspective, it is much more effective to

- 'have specific quantrtatrve objectives: than I

to operate in a- grey area of unquantified -
ecological functrons unpacts and mmga— -
tion techmques .
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- ! 2. 2 Wetland (:ompensatlon
- Agreement: Eastern Ontarlo

o _'.Waste Handling Facility
[ '_. ~— Brian Potter; Mike Eckersley, Kevm_- '
Loﬂ‘us Dan Mansell Les McCoy and

: . ' Anda Rzmgz'sff

D cofa provrncrally srgmﬁcant wetland The; .
. drea’ ‘was considered -to' be physrcally_ -
" appropriaté to the siting of such @ facility, - -
. baséd in ‘part on the results of hydrogeo- »
logrcal studies. . For a variety. of .reasons.
(soils; exrstrng, legal “land .uses in the affect- - -
.. ’ed part of the wetland local interést in the -
.. _project) the area was-identified as the pre-. -
o ferred: site for- the: facrlrty It would serve
" -eastern Ontario with central composting,... -
- ‘recycling and Jaridfill «capacity.In 1997, the
- orrgmal proponent lost interest in the site,"
and was replaced by an Ontarro ﬁrm whrch

" ation (one which would-have a longer life
’ .vspan than the ongmal operatron)

L '~'Major Partzes

Resources staff became: aware of interest,

' on'the part of an’‘international waste man-
P agement ‘company, in creating & landﬁll site. L
Cin Eastern Ontarro that would mclude part. .

had an interest in-a regronal” landﬁll oper—

o _‘-.j'Provrncral government agencres e

' ,."Ontarro Mmrstry of Natiiral Resources

“(OMNR); Onitario Ministry of Municipal.
© . Affairs and Housmg (OMMAH) Ontarro. S

e Ministry of the Environiment (OMOE)

' e -Private  companies that proposed the:_"

"+ .- Eastern Habitat Joint Venture (EHJV) -
- .- North Amerrcan Waterfowl Management.

260 » _ _

. .Mumcrpal government

' ;Thrs development proposal created an.
S '_ issue in- terms of thé provmces wetland
S pohcy, which states that provincially: signifi- . °
" cant wetlands dre to. be- protected from

) 'mcompatrble developiment. Provincially sig- -+ - -

- nificant wetlands arfe ‘those ‘wetlands that

- have been 1dent1ﬁed as srgruﬁcant usmg the ’

’landﬁll development .

Plan‘

. Local conservatron authorrty

N Background/lssue

- Ontarro Wetland Evaluation- System

The affected wetland whrch is. approxr- TR

,' mately 1; ;700 ha in size, was. evaluated in" S

. *."1986 and determined to be: provincially'sig- . .~
V,‘_'.-nrﬁcant Most of the land. (94%) is prrvately B

. owned. The wetland consists of two types L

i swamp (95%) and 'marsh (5%): The soils -

_ .’are organic, underlain by clay Seventy per-

' o -cent of the’ wétland -is - palustrrne (re S
" In 1991 Ontarro Mrmstry of Natural

absent or interrittent. inflow: and perma—’

,”nent or rntermrttent outflow), and the o
.remarmng 30% 1s rrverrne

' Marsh vegetanon consrsts of herbs sedges L D

: 'grasses and tall shrubs’ such as wrllow and,f ' '

‘dogwood Swamp commuiities ‘include
‘those” dominated by tall shrubs- (wrllow S

** ‘and alder), and deciduous trees (Trembhng S
"—'Aspen Red Maple, Tamarack) Férns, grass—,i o

es, sedges and mosses are also present o

’I‘wo provmcrally s1gmﬁcant specres were . -

.+ identified in the 198G evaluation: a plant = -

the Southetn Arrow- wood, and the marshj. R

"hawk, or- northern harrier. The wetland - = = .-
provrdes wmter cover for wildlife - (local_-'__‘ T

“deer yard), and- supports populat10ns ofa ;
nurnber of . furbearmg species, mcludmg’,_. o

' muskrat raccoon beaver mink and coyote T

¢ The landﬁll development would result” in
o ‘the. complete loss of about 175 ha, (or-
S ~about 10%)-of. wetland Vrrtually the entiré -
*. . wetland has -been adversely affected . by", P
‘N.V,agncultural dramage In other areas “Wet
.+ land features have. been completely ‘elimi- .
nated as‘a result of loggmg, drarnage sod

farmmg and peat’ extraction: The portron

_ of the wetland under consideration for the

_'landﬁll operatron

. . through.maiy. of these same activities, all -
" of which are legal under the existing (agrr—-

' cultural) land use desrgnatron S

is also . threatened

- -Mmrstry staff concluded that 1t made sense',- o _
' i_l'rn this instance to adopt a flexible approach RS
Lt wetland management, grven that: A
‘e the ‘wetland policy could not prevent' -
ongomg Wetland losses (whrch would' : -
e eventually have led to the: ehmmation of L o
- a portion of the wetland), and provrdest : RN
a degree of control over activities such_ '
“ . asland fill operations only as long asthe.

area, remains a wetland; and | _
« the Plarmmg Act. provrdes for some

ﬂexrbrlrty in' local plannmg decrsrons ) .
e planmng authorities are_t_o “have” "~ .~



regar to: the wetland pohcy and other

statements of provmcral pohcy)

R The fact that site. alteratrons were. legally.-
Ry occurrmg in the wetland was a ma]or rea-
: son for consrderrng a Wetland compensa- _
2 tion agreement Another _ 1mportant- )
“: consrderatron 'was’ the progressrve attitude
‘of the. development proponent ‘while fully -
' ‘awaré of the limitations of the wetland pok- o
. 1cy, they were wrllmg to. negotrate a-com-
pensatron agreement, in the mterests off ’

: ‘-bemg a good corporate crtrzen SR

N :__Approach to Mztzgatum

n recogmtron of” the 1nab111ty of the i

. Aprovrnce s wetland pohcy to prevent thrs R
‘ o development in the long term, the physrcal -

- characteristics of the site, and the support

- for the facrhty in. eastern Ontario, it was.,
.- concluded that the best approach was to.. -

. -;vencourage ﬂexrbrhty in the apphcatron of

- the pohcy and pursue ‘the’ proponents . -

" offer to compensate through negotiations o

" with the. proponents and drscussrons wrth' .

o other agencres 2 .

S Prror to, entenng 1nto negotratlons Mmrstry + )

7 staff believed it was important to. ‘under-"_ .
. - stand the potentral value of the proposed -
landﬁll to the proponent To ‘that- end a

e Compensatron shiould only be consrdered- G
" when’ no viable alternatrve, (to allowmgf L
.i-some loss ‘of -a_provincially significant .

] _wetland) can be 1dent1ﬁed In tbzs sztua— o ‘

F ,tzon, wetland losses were. unavozdable ’

o lty of the on-site locatron 1s threatened
- Botb (@) and (b). apply in'this case:(@) .-
" Another, prownczally szgnzfzcant wet-

land (a nearby bog) was. determined:

" to bé much more. ecologzcally sensztzve"_ .

. and less degraded than.the wetland in =~ -
.-_.questton “This. répresents - the _secure- o

© ment component of the cOmpensatzon T .

"‘."agreement ) On-site wetland restora- R :

. ‘tion/creation potentzat is very limited, .- .. :

" given exzstzng land uses. Off-site wet-

' ".'.land restoratzon/creatzon is, feaszble .

e The order for . off srte compensatron‘ :
. should be- adjacent srtes in'the. same S
‘,-‘watershed regronally and then’ provm-

-crally The bog zdentzf ied. in the secyre-

. ment component of 1 the agreement is
in the same witershed as the affected - -
wetland Wetland restoratzon/creatzon. o ' o
. efforts -are to be Jocused .in eastern s
. Ontario, as. defined in the wetland. -~
' compensatzon agreement o

: The wetland type (swamp, marsh bog s

~Or fen), that i§ being destroyed should - = |
- generally . ‘be compensated for by - .. '
: ,replacement W1th the ‘'same wetland .

.. type (@i.e. marsh replaces marsh, etc) ‘

*Exceptrons mrght oceur () wherearel - .
"~at1Vely common.. wetland type can‘be .

" chartered accountxng firm “was " hited. to . replaced- by a less .common - wetland" °

evaluate the potentral econormc _value of - -

- the: “waste'. management operatlon 'I’herr ‘ ‘

'A : report a551sted 1n the detern‘nnatron of an

S appropnate level of compensatron Over a
L Athree-year perrod OMNR staff negotrated .

I w1th the proponénts and thelr legal repre-’ S

sentanves Negotratrons were based on the’

followmg prrncrples of compensanon .

: ‘whrch were. developed ' by the Mrmstry Lo

e staff mvolved m the pr0)ect ‘

- type -and/or (b) ‘where - replacement RS

. -with- another wetland type would pro-

vrde ‘more socral/ecologrcal beneﬁts o
_than replacement with the same wet- .. - .
land type. Both (@) and (b) apply in '
o .tbis case. Compared -to marshes and ’
B '.__-swamps bogs- are. extremely rare in
..southern Ontario. Securement ofa por—" )
“.tion of a provmczally ‘significant bog,”. . .-
- will make & significant contribution " - ..
- towards - conservatzon of ‘this rare. ..
southern Ontarzo wetland habztat

: 'Compensatron agreements should con-~.,--,'_'; S
* . sider some/all of the fo]lowmg S

. (@y‘appraised land valués- (in the case of-" el
S .+, acquisitions) and/or costs (in'the case -~ - R
e On- srte compensatlon is generally pre- 5 RE '

ferred over - off-site compensatron o
. Exceptrons rmght occur @ where bet—,‘ S

.+ ter/more wetland values can be protect-.” "~
©oed by selectmg an offsite location; or. - ..
= (b) where the long—term mtegnty/quah— T

of restoratron/creatron pro;ects),

(b) the amount/quahty of wetland that:'v' S

[is bemg compensated”

?‘(C) eCOflOInlc benefits : that mlght L o '
accrue from the proposed develop-r

o ment and



(d) other factors as appropnate

L " ence. ‘between development costs at the
selected site and altemate srtes The sec-

- ond type of compensatlon is addmve to -
. ‘the first and is morally. based. It varies in .
" . each srtuanon and- is. usually determmed
R through negotranons Both. tjypes of com- o
L pensatzon were conszdered tn thzs case.

:,Process for Mmgatzon

e Landfill proposals are sub)ect to Ontano s' B
' ‘Envzronmental Assessment Act and; -

: ?Plannzng Act - approvals (the provmc1al -
- wetland pohcy is issued under the authon- N

" ty-of the provmcral Plannzng Act)

-« Environmental -
- .-v'_Normally, a provrncrally srgmﬁcant wet-‘; :
.. ‘land would be éliminated, through the -

‘envrronmental assessment screenmg_j -
> ,-,process from consrderatlon asa landﬁll” :

Assessment

‘fesult in the loss of wetland ‘area; at

“ which - time’ the’ wetland pohcy would'»

L no longer apply

As part of the screerung process OMNR.

- staff - revrewed the:. potentral ecologrcal

. unpacts of the. landﬁll proposal on adjacent,
- ‘wetland and ﬁsh habntat and other natural
_ features I ’

: Wetland Poltcy Ontanos ﬁrst wetland'
L -:',pohcy came into effect in 1992, shortly.
after disciissions n the landfill develop- : : R
+" OMMAH 'that, in. terms of Plannzng Act S
approvals there are no objectlons to thej»' A

© . ‘ment began The policy identified specific -
o goals and objectives for- Ontanos wet-
_ ‘»lands The objective: for. that part of .
. - Ontario where the landﬁll development-.'
o “would occur was to ensure no loss of

form of a' E

" lands .

L Act

. w7 wetland furiction or ‘wetland area’ of

s L TWO tYpes of compensatron should be'5 _*. - proyincially Slgmﬁc"-m wetlands” Under ", "
T negotrated — " the commuted natural ST
. resource value and the. corporate steward- ~
;- ship value The former is anthmetrcallyf'
- derived from: 1terns @'to (d), above. Other " -

factors (d) n'ught mclude the cost of lost -

recreatlonal opportumtles .Oor. the dlffer-._ g be stnctly applied (e noloss means no- - CR

~ loss”). In September of 1992, the waste = .
~ management company wis informed that™ .- "~

" OMNR ‘would - ob]ect to " any land use .

changes that did not follow. the intent of

- the wetland pohcy, and that ﬂexrbnhty to

" the Planmng Act planmng authontres
. mcludmg OMNR must “have. regard to

- _(1e senously consrder) ‘thé. wetland poh—vv : ”_‘
. cy,.and. other statéments of prowncnal'.;[-j'_ "

‘interest. In 1992, govérnment direction
~on nnplementatron of the: pohcy was that

- management company contmued with

'ronmental assessment plannmg pI‘OCCSS

In May 1996 the ongmal Wetlands Pohcy
" Statement . o
" Provincial Polzcy Statement, mwh1ch wer .
“lands policy is a component of the Natural -
Hentage Pohc1es Under- thlS current wet-
‘ i'lands pohcy, provmcrally srgmﬁcant wet- B
“protected from.. .
S Alncompatrble development »Iri the portion -+~
. of Ontario’located south and-east.of the. = =
. Canadian Shi€ld, ‘where wetland losses s

“was replaced with.-

St “be

- have been: the most ‘severe (up to 95% 1n‘ ‘
' 'some areas), development -and ‘site alter—j
:atron are not pernutted in provmcrally sig-*

" site.In this’ 51tuatlon “however, it - nlﬁcant Wetlands ‘As Wwas the-case with the' L

- remamed a candldate since’ the legal o
act1v1t1es occurrmg on the site (most .
~_notably, market gardenmg, peat. extrac: .-
" tion, sod farming)- eventually would_'

‘-'orlgmal wetland policy, plannmg authori- . -

- ties must “have regard” to the Provincial = "

" Policy Statement. With' the advent of the'

C new wetlands polrcy, OMNR was “directed o

:to'be more flexible in applying-the policy: = -

'TThlS Change in drrectlon reflected, in patt,

- :_.recogmtlon that, in some cases; strict apph-' :

" . cation ‘of ‘the: pohcy was, resultmg in wet- R
*land V

R proponent began in’ the Sprmg of 1996

lossés. .:Negotiations . “with. - h

In terms of the EnvtronmentalAssessment._.'v T
" Act. and. Plannzng Act approvals OMNR ST
. will advise: RS
e OMOE that the landﬁll envrronmental .
*- " assessment process meets our concerns" o

. regardmg wetlands

;. landfill proposal

'_In agreeing "to. the’ landﬁll proposal and'f‘ ’
_ developmg the MOU OMNR consrdered. S

.,negotrate was -very hrmted Thé waste -~~~ . -~ =7

- The agreement between OMNR and the 'f SN its site selection process, within the env1-f

.proponent ,is. in_ - :the
: _Memorandum of Understandmg (MOU)

“the C




Results D o

‘ the mtent of the wetlands pohcy (protect-
- ing wetlands- from rncompatrble develop-', .
‘ 'ment), and sought - a’net gdin of. wetland'-
V :area and functrons : o

It 1s important to note that from a planmng .
" perspéctive, this matter has not been final-
" ized because it has not: been’ through the “
" Plannmg Act process as of May 1999

. _Avozdance was’ not consrdered to’ be a"_

.. viable alternative in. this situation. In the .’

. absence of a compensatron agreement, the -~

. “wetland ~ would - ‘eventually drsappear e

- ... through legal activities; at which point the . :

2. wetland policy. would no longer apply.and

. .-‘v._OMNR would: have no means to. protect L
o '.the wetland = S

'Mmzmzzatzon Of zmpacts Creatron of a

- landfill site would ‘result in"the loss of all. i ™

.- wetland functrons ‘on’ that- piéce of land."
*" The MOU stlpulates that the wetland area
L ad]acent to.the:landfill. srte ‘must-be- pro‘-
o tected from development 1mpacts

;"'Specrﬁcally, 'the MOU calls for: - .
securement of 400 ha- ofa’ nearby,'

proncrally srgmﬁcant wetland and-

« creation of 400 ha of wetland in eastern

Ontarro

R -.Thrs translates mto a compensatron ratro of .
.- . “4.57:1 (or anet gain of 625 ha of protected R
i and created Wetland) co -

."’The MOU also strpulates that s
"« the agreement will only take effect upon L
. isSuance -to the Company -of the )

s Certrﬁcate oprproval (1ssued by OMOE)

e . f\ an mdependent mvestment fund (“Trust- o
-~ _Fund”) be estabhshed ‘with the: capltal_'_ o
.. and’ proceeds used for wetland secure- -

ment, énhancement, restoration or cre-

“.ation in’ eastern . Ontario. "‘EaStern'-_ _
.- Ontario” is- explrcrtly defined, ‘to - help -
"focus wetland securement and creatron L

. .-efforts Lo

. the Trust Fund would be admmrstered'.' —

by a Board of Drrectors (“The Board”),';‘-I T

' ~comprised of representatrves from the ©

. company operating ‘the landfill (“The SRR

" Company”), OMNR ‘and . any other ...

- I groups, agencres or md1v1duals mutually © .0 L
* "agreed upon. by the company and Crlel T
.;.O,MNRQ: Ny ' ' e

- “the, Board would take its overall direc- - S

. tion". from - provincial wetlands policy, " -
OMNR s wetlands program, and wetland

manag_ement pl’ans such’ as__those of the : .

BV

o theT Trust Fund would be mrtrated when, il bt

.. .the- Company reaches an anniual operat-’

ing . tonnage of .50, 000 - tonnes.: -

.- Thereafter, it would provrde ‘the. Trust3
S wrth $1. 00 for every tonne handled; apcs

Ltoa total contrrbutron of $1.5. nullron

. the total tonnage handled is less than

L .--50 000 ‘tonines, even if the tonnage in.

- L any : prevrous year was greater than~
s Compensatzon To. offset the unavordable'_ - . .

E '}.-,,loss of 175 ha.of wetland the MOU stipu--
“ lates that, for- ‘every. one hectare of wetland
B lost. to the landfill operatron four ha of wet- -

" Iand and-associated wildlife habrtat are.to-.- - ..
.be secured enhanced restored or created . -

) 50 000 tonnes

- the Company wrll provrde a ﬁnancralf : . .
o ._guarantee of comrmtment to the Trust T

' agreement

e wrth ‘an. agreement for the establrsh D

© ’ment of the Trust Fund, and uponv IR
”":_‘.-,securement of the . ﬁnancral guarantee .
 from the Company, OMNR agrees that, -
“when municipal plannmg apphcanonsf DR
. related to the landfill proposal are made, - "

' .they will advise the Ontario: Mmrstry of
Munrcrpal ; Affairs and Housmg that ' o
_..» OMNR:interests relatrve to the wetland, el
e have been- addressed L

'+ the Company ‘may- nullrfy thrs agree-,’-’ e
- ’ment, with six months’ written notice.If . - .
S "thrs were to occur before the Company L
. provided '$1.5 million to the Trust Fund, B
" the, Company would nnmedrately upon .
- cancellation -of - the agreement pay the - - . -
___ Triist Fund an amount equal to the dif- . . "
’ference between ‘their contributions to'j o
. that! trme and $1 5. mrllron o T e

3 the Company may, in any one year con-' L
X trrbute miore than the reqwred payment EEAR

- Durmg the first five years of operation, i
- the: Company would make 0o contribus: ©* - - -
' tions to the Trust in any year i whrch-f_f-: R

) 3:'.29_'."'”‘ .



for that year, based on the tonnage han-
dled: This  amiount would -be applied

. toward the total contnbuuon of $1 5
'mtlhon

‘. the Trust Fund’ may accept funds from :

other sources, - to. secure, enhance,

restore and create wetlands and associ- -

. ated wildlife habrtats,m eastern Ontario.

: In terms of positive unpacts the compen- .

" sation agreement i$ expected to ‘result in a

- very - clear -net’ benefit' for - wetlands. .

Inaction on the part of the provmcxal gov-

-ernment-would ‘have resulted in the com-

plete 16ss ‘of wetland functions on the

affected parcel of land with no recogmtron i
‘of or. compensatton for lost wetland func- .-

tions and beneﬁts The agreement should

result ina net gain in wetland area. ThlS is-

nnportant since wetland restoratron/cre-

" ation ‘is not an exact science — restored
~ and created wetlands often are not as efﬁ-

cient as natural systems.(i.e. one hectare of

restored wetland may not provide -the.
same beneﬁts as one hectare of a natural
-wetland) ‘
Conve'rsely, awa‘reness; of the potential for
application of a net-gain or no-netloss . -

approach to wetland protectton could lead
to an expectatron that compensatron
should be the optnon of first choice, when

*-in factit should be the last
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Prmc;ples of Compensahon Whtle the'
principles. of compensation . that were: ,
,developed were .very useful dut_'rng the

- pensation
_legislation.

“negotiations, it was difficult to identify a

principle- that, in.a- defensible manner, -
helped us determine “how much (compen- .
satlon) is enough -

Policy Eﬁectiveness "The wetlands pohcy -

"was effective in the sense that its controls -

‘on development prov1ded the means ‘to

negotiate a  compensation- agreement. -
'Conversely, andin a broader sense, the lack’ :
‘of pohcy/plannmg controls on: activities

that can result in wetland loss and degra-
danon (e. g peat extractton) contributed to :

: the need for a ‘wetland compensation
- agreement In other words; if the wetlands .

policy was.more comprehensrve in terms

_‘ofits controls -on land-use activities, a com- -

pensatlon ‘agreement may not have been
necessary. The continuing loss of wetland,
due'to legal ‘land-use act1v1t1es is the main-

_reason the -wetland remained a candidate
.'landfill site — the wetland would soon dis-
' .appear, at which point the pohcy would no

longer apply

Protection of wetlands through the use. of -

~ policy-can be effective if unplemented ina . .
-comprehensive fashion (i.e. Official Plans, o
. zoning, and srte alteration by -laws), but

there’ must be government and "societal -
comnntment to do so

Given that there are hnntauons on policy =
~ protection of wetlands there is a need to. |
continue to explore other wetland protec- .
" tion mechanisms, such as wetland, com-"
“agreements

and . wetland .




'2 3 Road Through a Wetland
Alberta '

" Brett Calverley

. mit to build a road grade through a wetland
‘ five kilometres’ ,north of the Town .of

Vermilion. This is a typical prairie wetland -+~

with maximum depth of one metre.

. Emergent vegetatron covers.the entire wet-.
- land. The wetland is probably a groundwa-
" ter recharge site that is valuable for spring -
runoff retention, uptake. of agricultural fer-
tilizers and for wildlife habitat, especially .

* waterfowl. This is a small-scale project, in-
which a’ ‘proposed road was to. be routed ..

<through ashallow prame wetland

Major Parties

© "o Alberta Envrronmental Protectron E
. County ofVermrhon Rrver : o

' Background/lssue

In- the opinion’ of Alberta Envrronmental )

Protection it was determmed that mrtrga-
tion for lost wetland wasneeded. *

‘ }Approach to Mztzgatzon

."The wildlife Management D1v1s1on of :
Alberta Enwronmental Protection was con- .

-sulted for recommendatrons for mitigation.

7 The aim of the mitigation was' to restore
. the lost wetland values caused by the road ,

crossrng Because the wetlands .were
closed’ dramage systems, not contrrbutmg

" .toa nearby tributary of the Vermilion River,
: the most important limitation was deemed

" to be loss of wrldhfe habrtat

' '_; Process for Mztzgatu),n N

- Under the Water Resources Act, the propo- '
nent, in this case the County of Vermilion -

. River, must apply- to Alberta Environmental

.._"Protectionfor a permit to disturb/partially fill - -
* a natural “wetland. The application process °

. triggered -an inspection, which resulted in
 the recommendatlon for mltrgatlon

- Terms-of the rmtngatron were: presented to.
tthe ‘engineering consultant who acted as -
.* the agent for t_hev_County of Vermilion by -
_-the Enyironmental " Protection, Water -

: Resources Drvnsron representatrve Imtrally, o

" four- edrthfill fiesting islands were recorn--
mended. However, because there was no;

. : basrs for recommendmg four islands, the

- - two ames agreed to burld two 1slands
’ The County of Vernuhon applied for a per- B p & )

‘ Results

Avordance did not occur the pro;ect pro- »

ceeded as planned but with the added cost
of mitigation. The road was. desrgned to

withstand the effects of standing water on o
__both sides of the right-of-way. There was no
: attempt to change the design to minimize -

the effect on'the' wetland. The road.edge

- was to be seeded with a mixture of grasses:
. and legumes ‘and mowing of this vegetatron '

was to occur :only between July 15 and

. August 15. No fences or overhead _power
- lines were a.llowed along the road rightof- .
- way to'prevent b1rd collrsrons/mortalrty

- Artificial nesting islands were recommend; .
ed to restore the wetland values to wildlife. =
. Two islands with 10.X 25 metre tops, 0.5 -

metres above the high water mark -and
with -complete' moats a_minimum of -5
metres. wide were: constructed Islands

were seeded with a2 grass/legume mixture
surtable as nestmg cover-for waterfowl and .

a varrety of other wetland dependent: bu'ds

- Islands were built as far from shore as pos-' _

. sible and smtably spaced (> 100 metres) to-
-maximize use by’ Canada. geese. One Lo

- dugout - was constructed to provrde open. .
water in an area of the wetland that was . -

overgrown wrth emergent vegetatron

: All constructron (road and mrtrgatrons) was - .
conducted while ‘the wetland was dry. -
. 'Therefo,re,, ntltig_ation'costs ‘were kept to a
“*minimum. Mitigation ‘measures sincurred

. 5% of the total construction- costs for the-
. wetland crossmg

The ‘rationale’ for constructmg nestmg

.]slands and one dugout was to restore wet-..
- - land- productrvxty back to its pristine state or -
" better. Indeed the placement .of "sécure

island nesting sites would:result in greater L
-net duck productrvrty from the ‘wetlind
" than ‘was realized prior to construction. The
~loss of wetland area and the correspondmg _
loss of breeding pairs ‘of ducks was more.
.than adequately mrtrgated by unproved .
 nesting success of the resulting duck popu-. . -
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© . lation. Furthe'rmore‘ the cdnstructhn of the -
n dugout served-two purposes Dit provided -

¢ oextra borrow matenal for the: road and 2) it

) "--‘.mcreased breedmg pair space in an-other- -
L wise overgrown and unused portron of the -

.- marsh. . The nesting’ islands also . provide

4 -'-‘__jnestrng sites for Canada geese which did
. not fest on the wetland previously, and for .
Lol al vanety of other island-nesting and grass-".;f

i 'land nesting’ rmgratory bxrds

- .:Rejlectzons

"’Overall, Wetlands at least “broke even an‘d' )
: probably gained as-a result of ‘the mrt1ga-ﬁ oL
~ tion, at least with - respect to waterfowl Lo

V o habrtat

"-" .The Water Resources Act has exrsted for'

- .decades and has. always contamed a

: process for” mrtrganng wetland degrada- _'
."_,tlon Actual application -of the ‘mitigation”, - - .

process. has. become ‘moré frequent since

_the Interim Alberm Wetland Policy ifi set- l .
- tled area -of the provmce was adopted in
1993 This mtenm pohcy will soon be con’

" sohdated under an overall wetland pohcy_" :
e forAlberta and open to pubhc consultatlon )

* “This 1satyp1cal example of avery commonv,',,“' T
“wetland impact in Alberta and probably_:,g
;throughout ‘the: Prame Provmces Sumlar

situations occur dozens of trmes ‘each’ year.

. Under -the new’ Water Act, and. coupled”
‘with the new proposed Wetland Pohcy For: .-
- Alberta, not only will the provmcral gov-"' N
“ernment have a very effective tool for wet-. .~ ..
land protection but ‘more power to enforce S
":':»Zwetland maintenance EE G

"+ now that the new Alberta WaterAct 1999 o S

- has been unplemented

S Certamly some wetland was lost (approxr-‘ S ‘
- mately one: hectare) However; the " rmt1ga—n o
tion probably made’ the . wetland more .
s producuve for waterfowl than’ 1t was prior. " -
- to the mitigation. The islands were. consid- . - _
g : ered adequate compensatron for theloss of O
‘. one hectare of Wetland Because the basift’ )
i did not: have an outlet, it would strll store-]" B
: _.,the same amount-of spring.. runoff By con- - -
RN ~struct1ng the -islands -: w1th moats .using-
L 3 2_’lakebed materral Open water was' created . '
- in.anarea overgrown wrth emergent vege—’- AN
: tatlon "This - open “water “has resulted in
;mcreased waterfowl breedmg pair. space

. and lmproved moultmg and staglng habrtat'.._-- S
s on the wetland )




- . Ducks Unhmrted Canada (DUC)

o :24 Rolhes Marsh Enhancement _
o Prmce Edward Island }
o o ."—TomDuﬂfy

S In 1992 an agreement was srgned between 4
the Governments of - Canada Prrnce;"

' Edward Island, New Brunswick and Strait
) Crossmg Development Inc..to construct

. the "13- kilometre - Confederation Brrdge""'

between Borden—Carleton Prince Edward

A"Island and. Cape . Jourmain, :New .

" Brunswick. Construction began in the fall

of 1993 and the bndge opened on sched-

ule on. June 1, 1997 This was a massive
'~ construction pro;ect which - employed
many unique ‘engineering methods and -a
- novel approach to private- pubhc ﬁnancmg

'-; One ‘little known “first” for PEIL was the - -
‘requirement for Strart Crossmg Development o

Inc to mrtrgate for: wetland dlsturbance

,.'Ma]or Partzes

. Strart Crossing Development Inc (SCDI)

'-A’,PEI Department of Envrronmental -

- Resources (DOER)

' Background/]ssue

- On November 3, 1993 SCDI requested"

" authorization’ from the . Department .of

" Environmental Resources to infill -a 1 .G ha-
) freshwater marsh situated on asite pro- -
. 'posed for the brrdges toll . plaza Under -
PEIs Envzronmental Protection Act, no .

- person shall alter a ‘wetland or watercourse

without a permit issied by thé Minister.’
" There is no provision in the Act for mitiga-

+ . .tion, mcludmg compensatron for destroyed
‘habltats :

" The wetland to be mﬁlled scored 67 O out ‘

.of a possrble 105 pomts on the Golet wet-

~ ‘land scale_ (Dibblee 1990). The wetland

_consisted of mainly open water (70%) with -

a cattail edge. Tt provrded habitat to typical ~ -

. "PE.I-wetland species including amphibians’ -
: such as. green frogs, leopard frogs, black

. ducks ,ring necked ducks, blue winged teal,

‘,:': ’ -Amencan bittern, blue herons, sora rails,’
.. red-winged blackbrrds muskrats and mink. -’
A pair”. of redhead ducks (uncommon tof

' PE L ) was observed on this marsh in 1990

- Approach to Mztzgatzon

" _Prior to 'SCDI's request to mﬁll SCDI staff :
informally notrﬁed DOER staff that they ‘
" . were looking atinfilling thé marsh.as an -
’optron for the site of the toll plaza. Staff -
* from SCDI:and DOER jointly “explored )
_' other optrons to avord damaging the ‘wet-

land. However to .meet. minimal - size

~ requirements for the- toll_‘ plaza it became
" apparent that the wetland would have to -
. be infilled. DOER staff then met with per- .
. -sonnel from SCDI, Ducks.Unlimited Canada °
and the Canadian Wildlife Service to dis-
- cuss optrons for compensation. The parties’
. agreed -that an appropriate compensatlon' ‘
" for. the unavordable loss of the 1.6 .ha:
marsh ‘would be enhancemment ofa’55ha "

wetland (later to be narned Rollie’s Marsh)

located 600 metres-east of the mﬁlled site. -

L Results :

Rollie’s Marsh grven a score of 89.5 on the"
. PEI.wetland inventory (1990), consisted

of approxrmately 15-20% open water. The

. predominant emergent vegetation was cat- . ’
* . tail The wetland was linked by a 1.2 metré

‘culvert to the 354 ha Noonan’s Marsh The

_ water level .on Rollie’s Marsh’ was con-.
trolled by a .water - control structure.
installed by ‘Ducks Unlimited ‘Canada on’
. Noonan’s. ‘Marsh. ‘The - proposed enhance-. °
: rnent work to’ Rollie’s Marsh included exca-. -
_vatron of the -dense cattail’ stand island

' -constructron and the installation of a water - -
control structure. The projected cost for .- .

“the project was $15,000. SCDI staff infor-

: _-;"- mally agreed to thrs pro;ect and put the for- -

‘mal - process in motion through the

. November 3, 1993 request to the Minister '
- of Envrronmental Resources. This request'- =

was granted through a Ministerial Order

- dated December 23, 1993 and included the: *
* fequirement to carry out wetland enhance- )
‘ment work to the satisfaction’ of -the -

Department of. Envirorimental Resources.

-"SCDI complied with the order and:con- . . .- :
-tracted DUC to complete the enhancement ‘
B work . :

Reﬂectzons -

- The . constructron of the Confederatron_' ]
Bndge was the most mtenswely momtored R
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- construcnon pro;ect ever completed on .
-" " PRLIt'was the result of this intensive. mon-"
. 1tormg, supplemented by - formal agree- )
ments and ministerial ofders that resulted
-in’ this compensatlon For. example inan -
- -Minister ofl'. .
- Environmental Resources .on- Septembér -
RS VA 1993 that approvcd the constructton.' -
~ - and operation of the bridge, one condition " - -
-was that SCDI be-required to 1dent1fy envi-~ - -
'_'ronmental enhancement opportumtles in. ;
“the construction area. Thé¢: Order. also.

. -order

s1gned by “the

PEI Department of Technology and:
S Envrronment Charlottetown Prlnce-;.

Edward Island 1999

McCullough B. Personal commumcatron o

Engineer, Ducks Unhmrted_ _Canada. '1'
* Amherst, Nova Scotia. 1999. B

.'Thompson B...Personal commumcatton,'.' R

.‘Enwronmental Coordmator Northumber-*_ .
-land Strait Bridge Pro;ect Strait Crossing’
Development -Inc. . Borden-Carleton :
_ Prrnce Edward Island 1999

' 'requrred SCDI- to seek approval from the

) Department of Envn'onmental Resources"v_"
‘before. any infilling . of wetlands occurred. -

’ -Thus whtle avordance d1d not occur and no

mmlmrzatlon of . effects was possrble N

~ because of the decrsron to- fill the wetland, i B
w 'these ordeérs gave ‘the Mmlster consrder— AR
’ able leverage in specrfyrng compensatron_ T

. . for the proposed mﬁllmg

The" net envrronmental effect however was"

;:',"the loss of a wetland. Today there'is 1.6-ha. " . o

‘less wetland habrtat in.the Borden-Carleton

o “ area. The enhanced wetland Rollie’s' “Marsh,

was‘a site that was evaluated by the North
: Amerrcan Waterfowl Management Plan i

. -I'Eastern HabrtatJomtVenture (EHJV) staff i 1n, M'
- 1992 for wetland enhancement Work -on

- this site did not proceed in 1992 because of.
L the
= Therefore had the bridge constructjon not

1mpend1ng brldge constructlon

o ' ‘occurred in 1993 it is.quite probablé that " . =

.. .the. enhancement carried out by SCDII_ L

- would have been done by EHJV | partners at - .
- :.some pomt In reahty, denying the request L
" toinfill a small. feeshwater’ wetland was -

-, highly unlikely on this- $1 b_1lhon___ project -
. linking PEL to the mainland. Departmental = *: -’

.34

.staff are pleased that some- form of ‘com-
pensanon ‘was. available as. 2 result of tlns
. project. The: challenge ‘now is to-use this as- -
: . a precedent, and apply this- compensatron”" o
-pringiple to other projects when wetland =

- da.mage is unavordable "
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PEL Department of Technology and .

Envrronment Charlottetown Prrnce " C
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’,Godfrey, A, Personal communlcanon.

: Envu'onm_ental Assessment Coordmator Cn



" 2.5 Drain Lake Wetland - o
Mltlgatlon Nova Scotia

- Reg Me!dnson'}

: The Nova Scotra 101 nghway, runmng,
from Bedford to Yarmouth; is approximate- -

ly 360 kilometres in length and undivided
- except for periodic passing.lanes. Due to
the ‘high volume’ of traffic this highway

. receives on a darly basis, a~ decision- was
":made to. twm the lughway This would .

result in the mﬁllmg of wetland habltat in
-Drain I.ake

o 'Ma]or Parties

_* Nova Scotla Department of
S Transportauon and Commumcatrons :
+ Nova Scotia Department of Natural
- Resources : .
. 'Sackvrlle Rivers Asso‘cratro‘n C

. Background/]ssue

~ In 1992, the first phase of the twmnmg‘
- from Lower Sackville to. Mount Uruacke a.
distance of nine kilometres, was started. :
:"I“ms project. resulted. in the infilling of

approxrmately 22 t0 2.5 ha of -wetland

habitat, ‘as follows: Drain . Lake: 0.60.9

hectare; Sackville River:. 0.8 hectare Duck‘

fPond (a’ small \marsh): 0.8 'hectare. The

" crossing of the wetlands adjacent to the
“Sackville River and Duck Pond ehmmated

one percent of the immediate wetland area -
"rand impact was con51dered to be-negligi- "

ble. Infilling of Drain : Lake along -the

" northern edge resulted ina loss of-approx- )
.1mately 5% of the lake area but was not .

consrdered to be srgmﬁcant enough to
‘cause a measurable change in lake habitat.

- However, the section of the lake impacted

| was extensively used by Waterfowl.'

" The Drain Lake wetland had a score of 73.5

_ as per the Nova Scotia Wetlands Inventory ’
" The Nova Scotla Wetlands Inventory score

.. measures blodlversrty, among other thmgs

~ and a score of 70 or. more is considered’ to -
be high. This Wetland c0mplex was
approximately fiine ha in size and consisted -

~ of zones of emergent vegetation intermixed

+ . with vegetated (submergent) shallow open-
g water, surrounded by fen and shrub-

syvarrm This wetland' was. acidic, haying a

* pH of 3.8, but very productxve ‘having low p
" diversity but high volumes of macrophytes =

and invertebrates due to hrgh nutrient

input from nearby urban developments : o
“This abundant food supply.made the aréa ..". .
very attractrve to.both nesting and staging -
ring-necked ducks; as well as black ducks,a

* species whose connnental populatron isin .
declme

‘ Approacb to Mztzgation

The mltlgatlon process was initiated by the

: Nova Scotia Department of Transportatron

and Communrcanons Under the Nova

'Scotza Enmronment Act, Wetlands..
‘Directive, all activities on vyetlands greater- )

than two hectares that are'a class 1 or 2+ |
.undertaking must go through an environ- -

‘mental assessmient. -Class. I undertakmgs
include industrial facilities,. mining and

‘related activities, and' certain hlghway con- -

struction projects. Class 1 undertakmgs

‘ may. of may not have a srgmﬁcant environ- ."
.mental impact or be. of sufficient concern
to the' public to: require 4n environmental .

assessment  that mcludes pubhc hearings.

Class II undertakmgs include energy-relat- )

ed activities, major industrial facilities, .
: transportatron corridors, and waste .man-
‘agement pro;ects Class IT undertakmgs are
«considered to have the’ potential to cause’
both 'significant environmental - -impacts -

and pubhc concern and therefore require

- an envrronmental assessment that automat- ‘
- ically mcludes public hearmgs o .

" Thé Department of Transportation'and :

Communications “considered alternate

..’routes ‘but because: this project was the -

_ twinning of a highway, limited options were.

_aviilable. Twinning the highway -on the o
- other side of the exrstmg road would have .
- meant affecting a larger lake,as well as pass- _ - :
ing through an area of existing devélop- . .
ment. The Department determined thatthe . ~
proposed highway alignment would create o
‘the fewest environmental probleis and be e
‘more cost effective than other altematrves -
They also- decided to- compensite for the“ .
loss of wetland habitat,and to conduct therr .
activities in a manner that would minimize".
_“ environmental impacts. The ifiitial aim was

to create: wetlands or other habitat. off-site
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10 offset the. wetland loss resultmg from,_:‘.

o tlus hrghway pro]ect :

o Process '

As - part “of - the. requn’ements of the‘. ‘
Envzronment Act, Wetlands Directive, the

-Department of | Transportatnon .and

. Commumcatlons conducted an’ envrron-‘- .’
- mental assessment of the Drain Lake wet-

-'land This assessment was carried. out bya

pnvate consultant and mcluded mforma--_

tion on the affected wetland functtons and

g values mcludmg wildlife -use. This informa- o
tion was useful in determmmg the optimal

o window for- perforrmng the work at Dram
) Lake to rmmrmze 1mpacts

_-that-a wetland be constructed- in the gen-

eral ‘area of the affected wetlands, but it
.was felt ‘this. was not a feasible opnon'_
- because there are many wetlands in the
. general vicinity, and the wildlife value of a - -
. “constructed .wetland' in" this ‘part of the.
provmce ‘would be low because of local _

sorl condmons

. In deahng w1th the issues; ; the Department ;
of Transportatron and’ Communications . .
- "decided to meet with individul 'groups and.
agencies separately Meetings were arranged .-

. wtth the Departmental staff and the consul-
. tant. 0. discuss_concerns and deterrmne a
C Acourse ‘of actlon acceptable to all ’

: Results

- :. result of- these meetmgs :

Minimization

1 To minimize the unpact of constructron :
vsunultaneous ‘dredging: ‘and tn-ﬁllmg,_

"+ combined w1th a fabric ‘skirt- placed -
arbund the construction site, resulted m‘

mxmmal sﬂtanon problems

2 Constructton along the lake was carrted_ .
-out in such a. way that, although the sur-

‘fice area of the lake was reduced,. the

producttve littoral zone along the lake :

remarned

' 3.‘_ Water-levels in _the ‘wetland were con- |

~trolled by ‘a beaver dam at the outlet

. .the constructlon site to a mlmmum dur-
- ing constructton : :

4. All actlvmes were camed out in a spec-" .
- ifiéd time frame to minimize negatlve B
' wﬂdhfe unpacts ‘ -

Compensation . Lo

1. The " "Sackville * Riveérs .~ Association
- received -$20,000 for enhancement of
+ fisheries habitat in the Sackville River.

- This money was used for the desxgn and

. placement of dlgger logs very close to- oy
-- the impacted srte

' one opnon that was unnally suggeste d was' - 2. The Nova-: Scona Departrnent of Natural._

. Resources through the Eastern Habitat

" Joint Venture would receive ‘$15,000
R towards costs’ assocrated with- “the"

: development of ‘a provmc1al steward-'-. o
strategy The Department “of

ship ™
'Transportatton also agreed to be-a memm- '
" ber of the committee charged wnth o
- developing’ this strategy :

3. The: Nova - Scotia Department ofj

" Transportation would contribute $5,000/

Eastem Habltat Jomt Venture

“The- total cost of the compensatron pack-
. age to.the Department of Transportatron
) The followmg nntlganon package is- the 'i.‘ .lwas $50,000: ‘ -

Reﬂectzons

" This was the first wetland mitigation exer-
cise in the province that was a result of the
- requrrements outlinied in the Em)irortment :
* Act,which-made wetland unpact screemng_ "
- by the proponent mandatory It was-a' pos-" . °
“itive - and successful expenence only‘ -

partially because of the ‘money- that was
secured for habttat 1ssues ‘More important- .
Ty, it opened the eyes of both government -

~and-non- government agencies ahke regard-
mg the value of wetlands

e The wetland mmganon process for Drami L
Lake establrshed a: precedent in. the

Prior to constructlon the beaver dam-
" was removed, to matntam water levels at -

" year for three ‘years as: a_partner in the - ‘
- 'development and implementation of a- .
‘biological control "program for purple’
"“loosestrife-and other noxious weeds that - -
" ‘would .be implementéd through the



- province wit_lii'n govérnfﬁcnt,agcncics that..
We'ﬂ;md gieg;'adation, regardless of whether:
it is being carried out by-public’or private :

agencies, will' have repercussions. The

_process also created dialogue on a subject, -
wetland conservation, that -had not. bqen -

- previously discussed between two govern-
- ment dgencies. These results may " have
- played a role in other recent decisions, con-

_cerning the alignment of the fecently built .
'Highway 104 and ‘a natural-gas pipeline. " .

 Both of these - proposed‘éllighmems were
changed due to the presence of wetlands. . -

’ '.Qvei;all,3 th‘ere' was a Sma}l, direcf p,h);sical -
loss of wétland in anarei that does not lack.

wetlands. . It..wi)jul_d; appear that there is

minimal immediate and permanent nega-
“tive impact from highway construction to .
" -the remaining wetlinds, and the benefits -

that resulted from the process-appear to be

. significant. - '
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2.6 Grand Lake MeadoWS .

T eA proposal to re- route a section of’ the

" Lake Meadows in south-central
‘Brunswick attracted much attention across -

‘Negotiating a Mitigation
‘Agreement for a NAWMP
,;Prolect Site

L= Pauline Lynch-Stewart and

Kennetlo WCax N

Trans-Canada nghway through Grand
New

North America: Grand Lake Meadows is

one of .the .most- ecologrcally srgmﬁcant o
_freshwater wetlands' i Atlantic Canada,

_and 2 ﬂagshrp pro;ect site of the North )
~Amer1can Waterfowl ‘Management~ Plan.
The Trans-Canada Highway  proposal
- marked the first time that a- Plan site was .
threatened by a major. development The -

-, process of mrtrgaung impacts on the Plan s

Grand Lake Meadows project ‘was under

intense "scrutiny, as Canadian partners ,
expressed concern over the future of the .
Plan in New Brunswick and possible unph-"

cations elsewhere in Canada o

o Major Parties.

¢ New. . Brunswrck Department of

e Appomted A to

" . Environment, Natural Resources and .

38,

. Transportation. — Pro;ect proponent.:
. Technrcal Review" Committee —
advise the  New

" Brunswick =~ Department . of -

agencies: ,.Government —of . New
‘Brunswick .. (Departments of
- Energy,Health and Commumty Servrces
-Municipalities, Culture and Housing,
- "Agriculture ‘and Rural Development,

Fisheries and Aquaculture); Government
Canada,”

of Canada (Environment’

Fisheries and Oceans Canada, National

, 3 . _Brunswrck Museum.
"« Eastern Habitat Joint Venture of the
" North Amerlcan Waterfowl Management
. Plan — Pro;ect partners in Grand Lake-

Defence, "Transport Canada);

Meadows. ~

.« North Amerrcan Wetlands Conservatron N
Member of "

" Council * (Canada) '~

ithe ..
. vEnvrronment on the envrronmental-
) assessment of the - project. Included”;
'Representatrves from the . followmg' :

the - * ,
* recreationists from the regron for boating, .. -

: ﬁshmg, huntmg, ﬁddlehead prckrng and

New'f"

* Negotiating Tearn-representing Eastern’

Habitat Joinit Venture interests in Grand =

Lake. Meadows _

,-‘Background/lssue L

Grand I.ake Meadows is the largest fresh- i
' water marsh in New Brunswick; compris- -

ing 5,000 ha of floodplam habitat in the
lower Samt John River - valley. The .

.. Meadows area contains agricultural land in- Ry
. the south along the Saint John River, bor- ~. "
- dered by. hardwood and rhixed stands,and. .

a relatrvely undrsturbed rneadow/marsh

complex éxtending to Grand Lake. to the * - - )
* north. More than 85% of the area is season- = -
- ally flooded by-the Saint John R1ver durmg o

the annual sprmg ﬂood

‘Grand’ Iake Meadows supports a drverse -
and ‘thrrvmg biological community. Situated o
- on the Atlantic Flyway, the Meadows host . -
. thousands of migrating  watetrfowl every

Spring and Fall. Osprey, eagles and ‘Great

"Blue Herons reside in the area, which is
" also'popular with moose, deer, bear, coyote,
. bobcat, fox, beaver, muskrat and other small -

mammals Reptiles and amphrbrans are '

N 'common as are fish species such as cham'
- pnckerel perch eels .and smallmouth bass

in. the waters ad]acent to .the Meadows..

,The area provides habitat for . the  rare:
. buttonbush plant and yellow rails;and it is_
" the only location in New Brunswick where
- ash swamp is known.to occur In additioni -
‘to supportmg rare - species, Grand Iake
- Meadows also provides flood -protection,
erosron control, water ﬁltermg and purifi-

catron The Meadows also - attract- many

4b1rd watchmg

) Grand Lake Meadows has long been recog- '

* nized as 4 wetland of regional, provincial, N
‘national and international unportance The

: New answrck government identified ' ]

Grand ‘Lake . Meadows as an Environ-

' .. mentally Stgnrﬁcant ‘Area -in 1990.-The

- .Meadows area has long been a candidate S

for desrgnauon as aWetland of International

Importance under the Ramsar Conventron S

of most 51gn1ﬁcance to- this case study is'

' the status of Grand Lake Meadows asa pro-_ . ’



ject site of the North American Waterfowl

Management Plan. The Government’ of .
New Brunswick’ chose the, Meadows in’

1988 as its “flagship” project area under the

. Plan. Canadian and U.S. partners, under the

"+ aegis- of the Plan’s Eastern Habitat Joint

" Venture, have since. contnbuted ‘more than

“$1 ‘million to wetland- conservatron in. .
Grand -Lake Meadows — securmg 3,050
hectares or 'G0% of the ‘area of the

. Meadows “The - Government of New -
Brunswick . took possession of . ‘these .

" Meadow properties and managed them on .

. behalf of the Plan partners All Plan con-

o tracts and agreements by partner agencies

require that propertles be maintained for

hE wetland conservation, or the funds must be_-

"returned to the donor.-

In 1993 the New Brunswrck Department X
. of Transportatton proposed construction |
" . of .a.new fourlane section of the ’I‘rans—l
~ ‘Canada Highway bétween Fredericton and .
" . Salisbury. ‘The project was part of an over- .
all plan to upgrade New Brunswick’s Trans- -

Canada route. to national transportatton

.-standards. The Department’s preferred-
route for the new-highway, based on con- -
straint mapping, ‘cost-benefit analysts and
phased development opportunities, tra- .

".versed- the eastern end of the. Grand Lake .

Meadows. The Grand Lake Meadows sec-

. . -tion of the new_hlghway — some 6 km.in -
length — was proposed ds an earth/rockfill

embankment approxrmately 100 metres in

L wrdth and a bridge over the Jemseg River.
The existing highway would become a col-

lector highway, and traffic volumes on the
new Grand Lake ‘Meadows section were:
esttmated at almost 5, 000 VCthlCS per day

E mcludmg 800. trucks

- Approacb to Mztigatzon

' Environmental Impact Assessment
" Under New Brunswick’s Clean o
‘ Environment Act.

""" The Fredericton 'to Salisbury hlghway '

upgrade.  project was subjected’-to a

provincial  environmental -impact- assess-. .
~'ment- under New Brunswick’s . Clean -

. Environment Act. The assessment was con- -
ducted on behalf of the New ' Brunswick’
Department of Transportation by a con- -

‘sulting firm, during the period from 1993

" :1996. The New Brunswick Department of
~ the’ Environment established: a federal-
provmcral 1nterdepartmental Technical L
- Review Committee to provide guidince
and réview the assessment. A federal envi- -
ronmental assessment ‘was not conducted .-
because ‘New Brunswick did not seek fund- .

ing for the hrghway from Transport Canada

In March 1996 the New Brunswrck

'Mrruster of the ‘Environment accepted the
- final - report Environmental Impact -
Assessment Trans-Canada  Highway
‘Fredericton to- - Salisbury (Washburn & -
Gillis Assocrates Ltd. 1996) “as a satisfactory*
document on which to base a public dis- ‘
cussion of the proposal. and its’ potential for . -
‘project related environmental impacts’- |
“The report concluded that “with the imple- *
mentation of appropriate. mitigation strate- =~
-gres no - srgntﬁcant bio-physical or .
" socio-economic impacts- are predicted as.a -

result of the construction and operation of

‘the Trans-Canada Highway along the pro-
posed routing” The Component’ Study, -
. 'Report focusing on Grand Lake Meadows
“concluded that “the greatest potentral envi-
ronmental impact to- the wetland would
" oceur if construction and.operation of the .
highway significantly altered the hydrology
of the Grand Lake Meadows, by prolonging. -
. the duration of, or significantly changing
" the amphtude of spring flood events” asso-
ciated wrth the Saint John Rrver The Study -
" Report focusing on hydrotechmcal issues. -

determined that “proper desrgn specifica-

. tions would ensure no srgmﬁcant change AN
. m this flood regime.’

A General Review Statemeht" released in
. March 1996 (New Brunswick Department.
. of the Environment 19964) summarized -
" the opinions of the Technical Review
. Committee regarding - -the envrronmental '
.’ assessment. The Statement mdrcated that
'although the Committee was - unable to
,fully determine the srgmﬁcance of impacts ...
" on_Grand Lake Meadows .based on the
envrronmental assessment -report, the *- .
unpact of the Highway on “the values and - L
functions of the wetlands and wildlife habi- -
tats could be classed as not significant pro- ~
vided . that the I-hghway ‘design ensured .
" minimal impact on hydrology. Further, the

Statement indicated that development of a



'compensatory mxtrgauon plan -for Grand

‘Lake Meadows would require more -
détailed functional analysrs of the wetlands; o
-and . would consrder “the reqmrement to’ )

- sustain the EHJV program

. .'A number ‘of . screntlsts
' expressed ma]or concerns about the con-

- clusions of the impact assessment and the

A_.Generﬂl Revtew Statement in’ March _
" 1996, Frshenes and Oceans Canada com- - "

" mented that “the unpacts of this project on

- the aquatic resource cannot be fully-deter-.
"mined until the final design stage -of this

. project™ (Fisheries and- Oceans Canada';
" '. '1996). That same month, the Samt Jobn
L Telegmph Journal - _
Meadows wrll be serrously endangered if -

warned that

the preferred nghway route is’ adopt-

" theé: env1ronmental _assessment “does - not
'adequately address the impacts of the hlgh .-
‘'way on wetland function within the Grand
-Lake- Meadows nor does it address the .~

the . North Amerrcan: o

. Waterfowl Management Plan” (Envrron-f' S

. ed...and we cannot afford the loss” (Saint
. The .-
_‘Fredertcton Daily Gleaner reported that» _
‘“some environmental groups are con- -
S cerned that the Meadows could be severe: .
oy damaged or ‘altered by “the hrghway” .
.(Fredericton Daily Gleaner 1996): In April

John Telegraph]ournal 1996)

1996, Env1ronment Canada staff wrote that

nmplrcatrons to .

.. ment Canada 1996)

: 'Pubhc meetmgs were scheduled for May
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_1996 to discuss the- envu‘onmental assess-

W. Cox: of the North American Wetlands

Conservatron Councrl (Canada), made a '
_presentauon on' behalf of the Partners in
" the Eastern Habitat Joint Venture of the -
North’ American Waterfowl Management"

Plan. (EH l996(f)) The. presentation -fea- - .
v, P .- mitigation plan to address wetland. func:

tion. loss. The- Government " intended to -
.- quantify wetland functions, and estrmatedg

-"_changes to these functrons asa result of the - -
. ‘proposed pro;ect durmg the development o

tured the results of an mdependent review .-
~ of the provmcral envrronmental assessment a

" documentdtion related to the- Grand Lake
' - Meadows wetiand. Ma]or points of that pre-.

' sentatton follow:

K ’I'he ‘EHJV Board has serrous concerns o
. over the. content and thoroughness of .

“and others -

‘the ..

*.has spatial;

the ‘environmental: impact- assessment C

.report. As proposed; the hrghway devel-
-opment would have srgmﬁcant impacts

. ~-on the Grand Lake Meadow wetlands. - j
. The assessment does not adequately -

consrder the consequences of sevemng .

-+ more than.100. ha from:the main wet-- .

‘land; the combmed effects of visual dis-- "

“ turbance,. norse changes in hydrology' L

- and - chemrcal contammatron and .
. testricted wrldhfe movements along the L

; 'hlghway

- . Mlugatron ﬁrst and foremost meansi
- . design and planmng to avoid and mini-

mize impacts and, as a last resort; com-
‘pensation for unresolved 1mpacts on the~
: envrronment :

e Mmganon measures have not been dealt

- with adequately in. the report. Mrtlgatlon :

. The e'nvironmental'assessment t_oo read-

ily relies on mitigation to dismiss the sig-

~ -nificance . of. wetland impacts. The

assessment should have fully and clearly
" démonstrated the actual effects of ‘the,
proposed project on the wetlands’ func-
tlons and values and should not have.

- mltlgatton to obscure the srgmﬁcance of ,' ,
those nnpacts :

‘e ,In view of the srgmﬁcance of Grand "
ment  feport. A -number of - crtrzens ‘and

o gi‘oups made submrssrons expressmg con-
- eern about the environmental impact of the _
*- highway ori Grand Lake Meadows. Kenneth - '

Iake Meadows as a flagship project ‘of
: Athe Plan with. substantral contributions

. proposed development could- serrously’
']eopardnze future conservation pro;ects '

'. ‘Desplte these expressrons of concem the )
' Government of New Brunsw1ck approved' N

the Highway routing in- June 1996 subject:

" to development of a compensation and -

" of the  mitigation strategy. The project o
would directly impact an estimated 55 ha . . "
of habrtat (lost to the right of . way) in the B

temporal “and financial -
aspects .purchase of unsecured -acres "
CD will not compensate for functlonal losses. -

_used the possrble Off- -setting benefits-of -

from U.S. partnérs, it is feafed that the h



Grand Lake Meadows.area, and directly -
affect lands that were under ‘conservation
agreement between the Government of -
New Brunswick and EH]V partners. The -

EHJV wrote to the Government of -New

Brunswick. in July 1996 reiterating out- .

standing concerns and informing the gov-

‘ _ernment that their “preferred approach

now is to work towards a fair and compre-
hensive mitigation-compensation package
. based upon the loss and destruction of
wetlands and decreases in, or loss of, vari-
ous wetland functions.”,

. Negotiations Between the EHJV and
the Government of New Brunswick
The Eastern Habitat Joint Venture outlined

a strong, decisive and determined strategy -
for negotiating mitigation. at Grand Lake

Meadows (EHJV 1996 (a)(b)(c)X(d)(e)).
Therr approach emphasized a proactive

program of avoiding and minimizing

_impacts _through hrghway. planning and

design. It focused on maintaining wetland

functions and values in the Meadows, and
- on the need .to satxsfy all Canadian and
American partners involved in the Grand
Lake Meadows project. The main elements
of their opening posrtron mcludcd

- » Rerouting. of the Trans-Canada. Highway
through Grand Lake Meadows will have :

severe impacts on the Méadow directly
and potentially on the future of EHJV
programs throughout the Province and
negative implications on Plan delivery

internationally. An adequate mitigation -
and compensation package must be
negotiated that totally- satisfies the con- .

tractual arrangements of all EHJV part-
ners, and is_individually approved by
partner agencies.

¢ Mitigation and com’pensatioh'of wet-
land destruction and loss of wetland

functron within the . project srte are a -

-minimum preferred option to payback
to partner agencies.

* A number of optrons are available to the

.- developers ‘that will -help mitigate

against’ adverse effects of.constructing

. . the highway through the Grand Lake
* Meadows: r

e Highway design — as much of thé

highway as possible should be elevat-
ed as opposed to filled. Filled por-
tions must have frequeént culverts to
maximize exchange of water

- between the main Grand Lake
~ Meadows and the severed portlon of

the wetland;
* 'Wildlife travelways — final de51gn
- should enable wildlife movements. to
the highest degree possible; .
» Review of design - the Board
-requires an opportunity to review

and approve the final highway con-

struction design through Grand Lake
. Meadows ‘prior to impleméntation;
« Onssite mspector — to ensure that

and :

» Post $2. million bond — 10 cover
future modrﬁcanons if monitoring
determines that modifications aré
necessary should the hydrology be
impacted - or wildlife travelways be
impeded. The bond. could also serve
as a source of payback funding to any

partner agency that disagrees with.

the compensatron/mntrgatron plan
that was negotlated by the Board.

. Compensauon is requested for:

. Direct loss of wetland values and.

functions as a result of destroying
wetlands-in the footprint of the high-

. way — by restoring an equal or hlgh
er quality habitat;

* Loss of wetland function due to dis- .
turbance adjacent to the highway, .

impacts “on - wildlife travelways,

effects of light and potential for con- -

tamination along with the impact of

_ severing over 100 ha of wetlands

- from the main body of the Grand
Lake Meadows;and

" 's  Loss of socio-economic values due to

" loss of access from the new highway

for hunting, fishing, fiddlehead pick- .

mg and nature mterpretatron

The Government of New. Brunswrck

" responded to this position with a systemat-

ic assessment of wetland functions and val-

. ues in Grand Lake Meadows, Although the -

quantification of wetland functions and val-
ues was mtended to be addressed at this

design specifications are followed; .
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) stage of the project planning, the'Technical

. Review ‘Committee decided that further

quantification of potential impacts was
unnecessary and therefore efforts' would

" focus on’identifying and prioritizing the

functions and values .of habitats to be
impacted, This was based on two consider-

. ations: that “the measurement of potentral

1mpacts is a somewhat inexact sc1cnce

" and “development of appropriate’ ,cornpen--
sation for habitat. loss will result from a.
negotlatlon process with intefested par-

‘ties” (Government of - New Brunswrck

1996)

The assessment of Wetland functrons and
values, ,contamed in the report Summary

of Potential Impacts to Wetlands Function
“of  Mitigation/ *
- Compensation at Grand Lake Meadows .
‘(Government of New Brunswick 1996),
* described in relative, qualitative terms, the -

and Mechanisms -

. importance of each value in Grand Lake

"Meadows and the degree of unpact on

_ each value in the Meadows and in the right

" whether residual losses needed to be con-

of way. The assessment also recommended

sidéred in the mitigation strategy. The

. assessment was based on the Component
.Study Report. on Grand ;ake Meadows.
completed for the Environmental Impact .

Assessment . Trans-Canada - Highway

Fredericton to Salisbury (Washburn &
Gillis 1996), and the Wetland Evaluation
‘Guide (Bond et .al..1992), and - existing .

knowledge. Table 2.1 shows the results of
this assessment for one set of wetland val-

© yes. An assessment was also completed for
- the followmg groups of wetland values:
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* Life support: hydrological, biogeo-
chemical, habitat, ecological
.« Social/cultural: aesthetic, fecreation-
© al, education and public awareness,
cultural attribute values - :
* Wetland production: agricultural,
renewable resource values

Process of Negotiating a
Mitigatzon Agreement

Based'on the approach descrrbed above,

the EHJV and the Government of New-
Brunswick negotiated a ‘mutually satisfacto- -

"y mitigation package between. October:

1996 and July 1997 The mam 1tems of the

package served as the basrs of an agree- -

" ment signed between the Chair of the

EHJV and a representative of the New
Brunswick Department of Transportation-

.in May 1998. This section outlines the main
" . steps of that process .

In. early ‘October, 1996 the Board of the
EHJV appointed.a team to negotrate a deal
with the-New Brunswick Department of

- Transportation for the loss of wetland func-’

tion. The' team developed a negotratron
strategy, process and position, in consulta-

. tion with the Board and with advice- from
" .NAWMP partners who successfully negoti-
_atéd a-settlement in the case of the

Vancouver Intematronal Airport runway
expansron The Board -decided .that' U.S:

_partners “would- not be involved in the

negotiations, but would be informed of the
negotiated package once it was finalized. -

_T_he_ first meeting'of the' EHJV .negotiating
“team and the Department of Transportation

was - held " on . October 30, . '1996 The .

- EHJV. outlined their position, and ' the-

Govemment of New Brunswrck indicated -
agreernent in principle with many of the
key reqmrements Negotiations were aided
by the fact that several of the representa-
tives. of the Government of New'
Brunswick had participated in 1995 in a
wetland * evaluation traifiing course "pre- -

. sented by the North American Wetlands
‘ Conservatnon Councrl (Canada)

' ’In-the month followmg the _1r_11t1al meeting; - o
the Government of New Brunswick pre- . . -

pared the Summary of Potential Impacts.
 to Wetlands Function and Mechanisms of

Mitigation/ Compensation at Grand Lake

" Meadows (Government of New Brunswick

1996). As described in the “Approach” sec-
tion of this_ case study, the Summary fea-
tured a table that identified and prioritized
wetland functions and values, and
described potential impacts resulting from
the project ‘proposal. The Summary also
compared the conclusions in the table to .

" the EHJV mitigation proposal tabled at the

October 30 meeting, and suggested modlﬁ
catlons to that original posrtron ‘

For the next elght months negottatrons
were carried -out through exchanging .



' SAMPLE ASSESSMENT OF WETLAND VALUES

Table 2.1

resulting in a final Mitigation and

- Compensation Plan for Wetland Function

- Loss (Government of New Brunswick

_ 1997) completed in July 1997.The strategy
considered two key areas of impact: habitat
and life-support functions, and social/cul-

" tural fanctions and valués. Details are pre-

sented in the’ Results section.

" In ‘May 19_98,- a Memorandum of

. Understanding was signed . between the |

Province of New Brunswick Minister of
Transportation ‘and EHJV “for mitigation

and’ compensation of potential impacts of

highway development to the Eastern
- Habitat Joint Venture, Grand Lake Meadows
Project;
Compensation Plan for Wetland Function
: Loss (Government of New Brunswick
1997). Also in May 1998, Ducks Unlimited
" Canada signed an agreement with the
Province of New Brunswick acknowledg-
.ing 'that the ' Mitigation and
Compensation Plan compensates for
impacts of the highway development - to
the EHJV Grand Lake Meadows project,
and consenting to the transfer of lands to

- the Department of Transportanon for con- .

- $truction of the hlghway

as per the Mitigation - and.

The agreement to mitigate the impact of
the coﬁstnietion and operation of the .
" Trans-Canada Highway on the EHJV Grand

Lake Meadows projéct contained. provi- -

sions for wildlife support and social/cultur-

al functions. The main elements of the

Mitigation and Compensation Plan for

-Wetland Function Loss (Government of
" New - Brunswick 1997) are described.

below

Wildlife Support

" Habitat will be dxrectly lost w1thm the
- highway . right-of-way. Wildlife support .-
. functions on this lost habitat will be com-"
" pensated through acquisition of privately-

held habitat within the Grand Lake

Meadows and acquisition of habitat for |
restoration within the’ Samt John Rlver-'

Floodplain ecosystem

The acquisition formula is .con'sistent with .

compensation rates applied in similar situ-
ations elsewhere in North America:

. A. Acquisition, restoration and protection .
outside Grand Lake -

of - habitat
Meadows, at a ratio of 3:1 (three ha

Relauve Slgmﬁcance | Degree | Degree | Need for
importance | in GIM Significance |'of  |of _consideration
o in GIM complex .in | impact ‘| impact | in mitigation
Wetland Values .as whole’ as whole ROW in GIM }in ROW | strategy ‘
Hydrological
Va.lum . , .
« Provides flood | high - yes- - .. |no - low-nil highway design
protection N ' B B as per
- benefits L o recommend-
K Contributa to | medium . yes . |[no low-nil . | ations of .
usable surface - | ‘ o ’ . hydrotechnical
water o ) R ) - . study should
« Provides erosion medium. yes - . [no * low-nil - mitigate these
control . ‘ ‘ PR : : impacts -
 Reduces tidal low "yes - | no- low-nil
impacts - '
. (Source: Government of New Brunswick 1996) -
drafts, teleconferencing -and meetings,  Results
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acquired for every hectare lost).

» Based on 55 ha being lost, this could
result in a2 maximum of 165 ha
acquired if Part B is not pursued, or

"a maximum of 82.5 ha if Part B is
realized in full. ‘ '

B. Acqulsmon and dedication of- prlvate-

ly-held habitat . within Grand Lake -
Meadows for conservation purposes at -
a ratio of 10:1 (ten ha acquired_ for-

~ every hectare lost) to-a maximum of
50% of.the compensation package
* This would result in a maximum of
275 ha acquired. If Part B is realized
"in full, the result would be a maxi-
" mum-of 357.5 new ha acquired.

_ These acquisitions are to be carried out by

the . New Brunswick' Department of

Transportation within a four-year.period. If
the acquisition goals cannot be met, then

: _the Department of Transportation will pro-

vide funding for wetland acquisition and

restoration on ‘the basis of $2,500 per

“ hectare for the balance of the 55 ha not

’ cdmpe‘nSated for under the ratios set out .
above. If funds exist due to a shortfall of -

" land acquisition at the end of the four-year
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period, these funds w1ll be paid to the New
Brunswick - Department of Natural

_Resources and Energy to be managed for -

wetland conservation.

_ “Specific protection and monitoring mea-
- sures are required of the project propo-
‘nents to ensure that impacts do not occur

outside the footprint area. However, in light

of any potential for impact outside the -
Brunswick .

right-of-way, .the . New
Department of Transportatnon will acquire
an additional 55 ha of privately-held habitat
within the Grand Lake Meadows to be ded—

+ icated for conservatxon purposes:

Other speaﬁc w11d11fe impacts Wlll be mlt-
igated by the following:

. e -Culverts will be designed to provxde

. travel comdors for small wildlife;
* Re-establishment  of .. buttonbush
" colonies’ occurring along ‘the right-of-

"« Establishment of six osprey nesting plat-

forms within the Grand Lake Meadows;
and '

e Changing the design slope from 5:1 to -

2:1 with a guard rail, to reduce the foot-
print of the roadbed and discourage -
-mammals from accessing the road.

_Protection and monitoring measures
“designed to maintain the hydrologic

regime will also be required of the project

_proposents. Independent auditors will

ensure comphance with the environmental
protection and momtormg measures. .

Social/Cultural Values :

The Grand Lake Meadows Fund’ wnll bc
established and held in trust through the
New Brunswick Wildlife Trust Fund for use

by the Grand Lake Meadows Project
. Management Committee.. The 'Committee
. will be responsible for developing appro-

priate compensatlon activities and pro-
granis with the funds provided.

The NeW Brunsw1ck Department of
Transportatlon will provide an initial sum of
$200,000 to the Trust Fund. The

. Department will provide additional funding’

up to a maximum of $300,000 provided the
Committee provides - matching dollars

. through other government programs or pri-

vate sector partnersmps This addmonal

' '$300 000 is avmlable for a ten-year penod

" Progress _

The first cheque of $350 000 was present-
ed to the Minister of Natural Resources and

_Energy to be placed in the Grand Lake B
Meadows Fund. Over the next three years = -

an additional $450,000 will be deposnted to
this account for a total of $800,000 to be.
used to mitigate” social/cultural functions .

. and values. This account will be- managed

by the Grand . Lake Meadows Projéct
Management Committee, which was estab-

~ lished in the spring of 1999.The Committee

includes representatives from the partners
of the EHJV as well as other interest groups’

~and stakeholders. Committee guidelines
- indicate that the funds are to be used for
" projects such as the development. of low

impact public -access and interpretation
facilities, low impact educational facilities

-and programs, and weétland research and -

management projects.



Land acquisition under the mitigation and

compensation plan has beén ongomg The-
Department: of Transportatnon has pur-.

chased 320 ha.of the 412 ha required

‘under the mitigation- and compensation -

" plan and they have up to 2001 to acquire

all of the land, or provide funding for habi-

tat not replaced through acqu151t10n

Six osprey nesting platforms have been
built and mstalled durmg ‘the fall of 1997
along the Grand Lake Meadows. Ospreys
are currently using all of these platforms.

.The Maritime - Road Development
Corporation, a consomum of companies
granted the contract to build this road, was
-awarded the' Environmental .Achievement
Award for 1998 by. the Transportatiori

Association -of Canada. The Environmental -

Management Plan developed for the high-

way set standards for construction that -

were higher. than those normally apphed
'to projects in the province.

. Re_ﬂectzons

One of the most surprlsmg aspects of the
construction of the Trans Canada Highway -

through Grand Lake Meadows is that a fed-
eral environmental assessment was not
~ triggered. This assessment should have

been trlggered by a number of factors:"
Environment Canada-dollars were part of -
this NAWMP project, fisheries habitat was. .

being impacted and the Federal Policy on

Wetland Conservation (Government of -

Canada-1991) should have been respected.
However, the section of the new highway

' traversing the -Grand Lake Meadows was

funded through a provincial/private fund-

ing consortium, thus taking pressure off
the process to elicit a federal assessment.

- Partners in the North American Waterfowl

Management Plan feel that federal assess- .

ment and approval should have been
required because of the Government of
Canada’s substantial investment in environ-
mental conservation and restoration in the

"Grand Lake Meadows site under the Plan.
This apparent gap in the federal approvals

. process should be explored further.

The Mitigation -and Compensation Plan
was not designed on the basis of a detailed, -

. quantitative, seientiﬁc assessment of the

habitat, hydrologlcal and - water quality

functions of Grand Lake Meadows, and
. changes to these functions as a result of the

proposed project. ‘Rather, the Plan was

developed on the -basis of qualitative

assessments of wetland functions and in
considération of compensatlon précedents

- elsewhere in North America. The main rea-
son for this qualitative approach to mitiga- -

tion planning at Grand Lake Meadows was
our limited scientific understanding of wet-
land functions and relative inexperience in
Canada in measuring and evaluating them.

The G'randi.ake Meadows approach high-
lights one of the major challenges in ‘miti-

gating impacts on wetlands' in Canada: -

functional assessment. Despite the empha-'

sis in Canadian wetland policies at the fed-

eral and provincial. levels on maintaining
functions, and the technical advances
made in this area in the United States,

. Canada 'lags behind in developing and
applying wetland functional assessment .
methodologies for regional planning, envi- .

ronmental assessments, and environmental

restoration strategies. In recognition of our’

limitations in" functional assessment, the

- Grand Lake Meadows Fund will be partlal-

ly devoted to supporting long-term moni-

- toring and assessment of wetland functions

on the site, to contribute to the scientific

-" underpinnings of future mmgatxon initia- - -

thCS

Negouatnons between the EHJV and the
Government of New Brunswick on the
Grand Lake Meadows issue demonstrate

the challenge of partnerships, and’ particu- -
larly the conflicting roles that government
blologlsts and decision-makers are some- -

times expected to play. On the one hand,
the Province of New Brunswick is a part-
ner in the North American Waterfowl

Management Plan. As such, individuals in = .
the natural resources department have .

worked for more than a decade to secure,

restore and enhance wetlands in the Grand -

Lake Meadows project site, under agree-

ments that call for long-term conservation

of those properties. On the other hand,

these same individuals were suddenly
réquired to represent the Government of

New Brunswick -as_the proponents of a
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E hnghway- planned'to’traverse the Plan pro-
ject site. Considering the difficult position *

efforts and the resulting mitigation agree- ‘

these individuals were placed in as a result
of the decision to route the highway
through the Grand Lake Meadows; their

ment were. commendable

Pat’ Kehoe then of the New Brunswnck ,

. Department of Natural Resources and

Energy; was a member of the_negouatmg
team. “I am proud of the process and

“results that were achieved in the negotia-

tion of mitigation for impacts on Grand

Lake Meadows. I feel that a fair deal was -

reached” Kehoe consrders that the most

- novel aspect of the deal was the compen-
- sation for social/cultural impacts. However,

says Kehoe:“If I had to do it again I would

~ award the compensation dollars to an

_established _ group,

"~ ty, instead of trying to create a new man- -

snch as Ducks
Unlimited, or alocal conservation authori-

agement committee to administer the

problems with estabhshmg an on-going

trust fund wnthm the governrnents bud-
" He points out that in

- future cases, the negotiating team should

establish strong terms of reference for the

compensation fund prior. to the dollars
being = awarded. In the Grand . Lake

" Meadows case, these terms of reference

“were not established. pnor to the agree-

- ment bemg ﬁnahzed
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2.7 Vancouver International _

Airport Runway Expansion: - -

Delivering a Compensation
Program Aimed at No Net

: Loss of Habitat Functions

. — Pauline Lyncb-Stewart

. Construction of a third runway’ ‘at’ the

Vancouver International Airport represents -
' the first major project in Canada that ajims

to achieve no net loss of wetland and
upland habitat functions. Up to the time of

" the environmental - assessment of the

- Airport runway expansion, “no net. loss”
was a principle common only to the con- -

" “servation of fish habitat in: this country..

_ Environment Canada promoted applica-

tion of this principle to the runway project
to demonstrate one approach to “making

sustainable development work” in the third

largest and fastest growing region: in
Canada. The resulting mitigation program
serves to set important precedents and

‘teach valuable. lessons about. achieving
habitat conservation in the context of sus- -

tainable devclopment

'Thls case study focuses on one partlcular
aspect of the mmgatlon efforts related to .
.the Alrport runway expansion — the
design and delivery of a habitat compensa— '

tion st.rategy

. Majo’r Paﬂies

' + Transport 'Canéda —Project proponent;
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" Assessment dnd Review ‘Panel hearings -

. ~on the project; negotiated the details of -

responsible for supporting the cost of -

mitigating the impacts of the Airport
runway expansion.,
+ Environment Canada — Made formal
'presentatxons to the Env1ronmental

“the habitat compensatxon strategy with
" Transport Canada; continues to lead the

implementation. and monitoring’ of the
‘habitat compensation . program on

- behalf of the.Government of Canada. .

» Wildlife Habitat Advnsory Committee on
: Compensatlon - Advises Environment
‘Canada and Transport Canada on the

habitat compensation strategy; con-

.tributes to implementation of the habi- -

tat compensation program.

‘Island habitat,
" Canada, envnrom'nental,‘ non-government - '
* organizations, a local Aboriginal communi- -
"ty and. numerous individuals. The Panel
considered all mitigation options, conclud- _

Buckground/lssue

The Frascr River delta is a v1tal staging and "
overwintering area for millions of migrat-
ing birds, including the. largest wintering

"densities of raptors and Great Blue Herons ,
in Canada. Sea Island is an integral part of -

the Fraser River delta ecosystem and also
home to Vancouver International Airport.

In the 1980s, Transport Canada proposed
construction of a third runway'-at -the
Airport. The. départment predicted that:
“The $100-million project would deliver an
estimated $3 billion worth of economic

benefits to British Columbia. The Airport . -

already sustains more than 30,000 jobs,and ..
contributes $2.7- billion to the provincial
cconomy Forecasts for t.he decade show

‘the Airport wlll experience strong growth
and every mci‘ease df 10,000 passengers

will bring 52 person-years- of employmcnt

" and $9 million in additional revenue.”
B (Transport Canada Mlmster S Ofﬁce 1992).°

Enwronmentally, one of thermajor 1ssuc.s'
. was_that the runhway would result in the ‘
" loss of approximately 350 ha of wetland .. :

and upland wildlife habitat — “mostly hay

" field, wet pasture, old field, ditches and

hedger_ows that were home to. raptors,
herons, song birds, shorebirds ‘and water-
fowl. Reports noted that “the diversity and

- abundance of passerine birds using the

woodlots and open fields makes this _vital -

_area very popular with naturalists.”

Approach,to Mztzgatzon B

Federal Environmental Assessment
and Review Process Panel ©

In 1989, a Federal Environmental
Assessment ‘and Review Process: (EARP)
Panel was charged with reviewing the envi-

-ronmental and "socio-economic -effects

associated with Transport Canada’s propos-

~al to construct a new Tunway at the
Airport. A number of parties intervened in
" the Panel hcarings to make a strong case

for conservatlon of the important Sea
including Environment



_ing that the ‘project was necessary and

there were no - altematlves that measures '

were required to reduce or eliminate some

impacts, and that residual impacts were jus-

tified but required compensation. The
. Panel recommended that the runway pro-
ceed, but made 22 recommendations about
impact mitigation.” Pertaining t0 habitat

loss, the - Panel reiterated many of

Environment Canada’s recommendations

concerning the no net loss principle and

the compensanon approach and recom-
mended that: ]

. Compensatlon be made for all loss of

. habitat and habitat quality, preferably

in the vicinity of Sea Island .(“on a

~ one- -to-one basis” with compensatory

" habitat having a similar function and '
. quality to habitat lost on Sea Island); .
alternatively, in Roberts Bank: (“on a -
two-for-one basis?), or Boundary Bay

" (“on a three- for—one basis™). '
e Compensation be in the form of pur-
chase and enhancement of land — or

" through forms of tenure, with-

‘ enhancement

. » The area north of the runway be'set

aside as the core of a Sea Island
_ Conservation Area, and.that credit be
" granted - for enhancement that
increases the a_réa’s carrying capacity
for selected species of waterfowl,
.passerines and raptors;

¢ A survey of birds be conducted prior -

‘to any construction and at regular

intervals thereafter -to ensure the -

~ effectiveness of compensatlon strate-
. gies; and :

. A Wildlife Management Commlttee.'

be established’ to manage the. Sea
- . Tsland Conservation Area for at least
50 years

Government of Canada Response to .
_Panel Recommendations :
The Government of Canada accepted most
of the Panel’s recommendations: In' 1992,
the Minister of Transport announced feder:

al govémment approval to proceed with °

" the runway project. The project was to

exemplify the government’s approach to .

" sustainable development: “We have taken a

reasonable and ' responsible approach to:

_integrating the ‘environmental concerns

and economic benefits associated with the

. Vancouver runway project” (Transport

Canada Minister’s Office 1992).

In response to the EARP Panel recommen-
" dations; and on the advice of Environment

Canada, the government_commmed to pro-

tecting or replacing wildlife ihabitat to
--achieve “no net loss of habitat capability”
within the Fraser River delta €cosystem.

Environment Canada and Transport Canada

agreed to compensate for the loss of 350
“ha of habitat through land transfers and

funding for enhancement and securement
activities. Transport Canada committed to

working toward conservation objectives
while ensuring that av1at10n safety was not -

compromised.

The Canadian Wildlife Service (CWS) of '

Environment Canada continues to be

. respon51ble for leading the habitat com-
pensation ‘program on behalf of the -

Government of Canada, with funding by

Transport Canada. In turn, the CWS recog: .
nized that long-term success of the pro--
. gram depended on the participation of a

diverse grou'p of stakeholders.’ '

- Wildlife Habitat Advisory Committee

on Compensation
In 199_2 CWS estabhshed the Wildlife

. Habitat  Advisory = Committee on -

Compensation . (“the . Committee”) to

.advise and guide Environment Canada and - -

Transport Canada’ on the compensation

program. The Committee comprises repre-

sentatives of federal and provincial wildlife
agencies, a local Aboriginal community, the

municipality, the Vancouver International -
Airport Authority, the provincial ministry of
agriculture, a naturalist. group, aviation safe-

_ ty experts, and two local community orga- -

~ nizations. Led by the Canadian Wildlife -
‘Service -of Environment ‘Canada, the -
Parallel Runway Wildlife Habitat
Compensation Strategy (Wildlife Habitat -
Advisory Committee. on . Conipensation |

1993) was completed in: 1993. The

- Compensation -Strategy benefited  from
_the views of these constituencies and was

fully endorsed by all Committee members
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The Compensation’ Strategy is anchored
by-a number of statemerts that define the

. grou'p’s approach to compensation

e Compensation Jor lost babitat

" should only be used if the loss of

" the babitat bas- been deemed

acceptable and unavoidable, and

-all possible measures to reduce or

eliminate impacts bave been imple-
mented.
In the case of the Vancouver Airport
runway project, the Government of
.Canada made the decision to.-pro-

ceed. .with the project. As recom- -

mended by the Panel, all efforts were

‘made by the preject proponents to -

minimize the damage to the natiral

environment. Compensation was’

used as a last resort after ali other mit-
.igation was applied and f’dllCd to pre-
,vent ‘all habitat losses.

. The most practical approacb to
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compensation is to try to achieve

. . no net loss of babitat functions and -

values.

The functiopal approach to habxtat :

‘management or compensation focus-
-es on ‘maintaining the overall carry-

ing capacity of the landscape for the

range of species that inhabit it. When

human development displaces other . -

species from an’ area, the: functional

. approach seeks to increase the over- -
‘all carrying capacity of otber babi-
-tats to maintain species diversity and -

_populations in the landscape. This
-approach challenges conservation

biologists to assess the habitat-

" requirements for displaced species,

these requirements, without displac-
ing species that already depend on
.that place for suxjv;val The functional

‘approach represents a marked

-improvement over traditional com-
pensation methods that focused on
“replacing habitat on a 1: 1 -basis”

(area of replacement habitat : area of -

lost habitat), -which sometimes

improved the habitat for one species -
at the expense of otbers resultmg in .

a net habltat loss

and enhance other places to provide

. )iccordingl_y, compensation reqiiires

an assessment of functions and val-
ues of the babitat prtor to devetop-
ment. . ' .
Information should be collected on
i pre-co_rlstructlon numbers and species
- of birds, types and_functions of habi-
" 'tats, and presence of rare, threatened,
“ ‘and/or endangered species of flora’
and fauna. This baseline is. critical to
"designing’ an adequate program and
' evaluatmg success.

-Simple purchase or preservaﬁon o_f
like ‘babitat would not achieve no
net loss unless -the 'replacemenl
lands were enbanced to make up

. for tbe lost babitat.

Assuming that existing habitat in a
landscape is already at or close to car- -
rying capacity, compénsation by sim-
“ple purchase or protection of land
will result in a net loss of habitat from
. the landscape and ultimately a loss of
 wildlife. Unless énhanced, protected
habitat will not likely be able to meet
- ‘the reqmrements of the dxsplaced
- wildlife. . ’

Enbancement of the types. of babi-
tats- requi_red .by the displaced

~ 'species should be carried out with-
-, out any significant loss of existing
wildlzfe values.

Enhancement sites have their own
complement.of flora and' fauna that 7
must not be lost wheh increasing the

-land’s capability to support addition- "~ - '

al species and individuals. This limits -

" the type and amount of -énhance-
ment that can take place per. hectare
<of land :

To conserve babitats in pememity,
various methods need to be

‘employed, . from . strtctly pmtected"
" _sites. to stewardship of private

lands managed for multiple use.
No net loss of habitat capability_is
most likely to be achieved through a
combination of securement, enharice- -
.ment of secured properties, and stew-
.ardshxp on -private lands. The
'promotlon of good land plannmg and .
' management practices on private



lands is just as important as acquisi- '

tion of small pockéts of habitat, to

_ ensuring long-term benefits to.

“wildlife on the landscape. A healthy
workmg ‘landscape, . interspersed

with areas of natural habitat, can best -
accommodate the diverse daily and .

seasonal habitat requirements of a
. range of wildlife species.

. Ensurmg that farming remainS‘

‘viable over a large portion of the
delta is essential.

Many species depend,» in part, on

_farmland for their.survival. It is not

“one.or two particular pieces of land
that are .critical for overwintering °

_ birds ‘in the Fraser delta, but ‘the .
-ecosystem or landscape as a whole, e

~with its mosaic of habitat types.

KX Compensato:j" lands ‘sbould be

located as geograpbically close to

the lost babitat as possible, should
" be as ecologically similar to the lost

babitat as possible, and bave good

enbancement potential.

. Also, compensation for lost habitat
“should ideally occur prior to devel- .

opment

' . Evaluation is regarded as a critical

component of the. compensation ,

program

First,a priori eva.luatxon of the merits

© of enhancement and stewardshlp
proposals will promote optimal allo-
cation of the resources- aviilable for

compensation. Second, a posteriori’
“assessment of the success of individ-
ual enhancement and stewardslup'
pro;ects will reveal the strengths and .
‘weaknesses of different strategies of .

resource management and, thereby,
~ improve future endeavours. Third;
" assessing progress toward no net loss

- of habitat capability will indicate.
when ‘or whether the lost habitat’is,

" adequately compensated.

* . Despite the lack of knowledge and

. information. about implementing

. the no net loss principle, dedication
to the principle is commendable.

. Adopting the no let loss’ prmcnple

-indicates not only an acknowledge-

. ment of the itnport‘tmce .of wildlife

habitat, but a commitment to provide - -
‘a means to try to compensate for .

.- unavoidable habitat destruction and
. alteration. With éach new application
‘of the no net-loss principle, we will
" move closer to solving the problerr'ts.

‘Approach to Compensation :

The Airport Authonty made 2 substantial

investment in rmrmmzmg the mpacts of |
the runway on habitat and wildlife, includ- -
ing transplanting vegetation and creating
" nesting sites such as perch poles, etc. The
. Authority also invested in an assessment. of
the functions and values of the habitat prior -

to development: analyzing’ total acreage and

types of habitat lost, and conducting field -
surveys to assess wildlife use in.the area.
planned - for development As previously . .

mentioned, this case study concentrates on

the habltat compensation strategy as the .

umque aspect of th1$ pro;ect

Envu'onment Canada supported by the».
Wildlife Habitat Advisory- Committee on’
Compensatlon undertook a number of

. actlvmcs to compensate for habitat lost as -
a result of the expans1on of the Vancouver'

International Airport: -

1 Preparatlon ofa sttategy for compensat-
ing habitat losses. -

. The Parallel Runway Wildlife -
-. Habitat Compensation Strategy . -

identified and described three main

.~ actions that would be taken to ¢om-

pensate habitat losses: land secure-

ment, enhancement, and private land

stewardship.

2) Development of criteria for 1dent1fy1ng

lands for securement and enhancement
-programs.

¢ Acquired lands were to have similar. -
ecology to those lost.on Sea Island, .
have good enhancement potential so-

_that their carrying capacxty could be
increased to help absorb, wildlife dis-
placed from Sea Island, and be locat-
ed in the lower Fraser River delta.

¢ The order of preference for locatlon
of compensation lands _was:

Richmond; nort_hw‘ést Delta; south

" Delta/Boundary Bay area; elsewtiere
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within the lower Fraser River delta.

. * Enhancement -activities “~would
increase habitat carrying capacity to
make room for additional birds dis-
placed from Sea Island, and cover all

- types of species affected, including
-waterfowl, shorebirds, passerines and
raptors. Althotigh management and

enhancement activities “would only -

be unplemented on secured land to
ensure the result contributes to
wildlife conservation: in perpetuity,
they w'ould; not be restricted to lands
acquired with airport compensation
" doliars. Preference for enhancement

activities was, again, as ge(')'graphical-‘

ly close to Sea Island as possible.
¢ An assessment .was made of the
* enhancement potential of 28 protect-
ed sites in_the Lower Mainland —

including regional and municipal

parks, provincial and federal wildlife
o areas, and some lands held by conser-
vation groups. Based on this assess-

B ment, the Committee recommended
_ priority sites to Environment Canada.

" 3) Exploration of conservation easements.
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« Conservation easements were
" explored as an alternative means to
. -acquisition for  securing lands.
- Easements are attached to the title

' .. deed of the property, a'nd__therefor_e'

protect the land for the long term.

%) Idennﬁcatlon of poss1ble enhancement.

projects.

-+ Examples of p0551ble enhancement :

.pro;ects ‘are: wetland creation/
restoration, creation of old field habi-
tat, planting of trees and shrubs,

removal of exotic and undesirable-

~ vegetation, installation of nest boxes
- and -platforms, and water control
structures to manage ﬁeld dramage

5) Identtﬁcanon of private stewardshnp
prolects that aré beneficial to wildlife

and also improve the capablhty of the - =

land for agriculture.

+ Encouraged projects that help’ main- f

tain soil-based agriculture such as
winter cover crops (emphasizing the
maintenance of viable farming, and
securement of habitat); pasture rota-

tion (rejuvenates soils and provides
. habitat ‘for voles-and raptors); and -
'r.estabhshment of hedgerows (habxtat
for passermes) '

6) Development of the Evaluation Plan .
Jor the Parallel Runway Habitat :
. Compensation Program : '
. Documented a process for evaluating

“the merit, success$ and progress of the
" program. The process incorporates
ecological, administrative and finan-

" cial criteria. It is scientifically defensi- .
‘ble because it relies on pnmary
ecologlcal crlterxa (i.e.criteria requir-
- ing empmcal field research), in addi-
tion to secondary ecological criteria
. (i.e. criteria that are derivatives of pri- -~
mary ecological criteria or those hav-
ing ecological relevance, but not
'requifing' empirical field research).

* In-practice, evaluation_of no net loss
is accomplished primarily by evaluat-
ing. the type and amount of habitat
each project has provided. As imple-
mentation of the strategy p_roceeds,

" the Committee and CWS will make - -

any. modifications needed to keep
_-the program on track. Evaluation will
be a continuous and epen process.

* Once it has been shown that each.
habitat type lost on Sea Island has

. been compensated for, and secured,
_ elsewhere within the Fraser River
delta ecosystem, the Committee will

- have achieved success in unplement- :

' mg the no. net loss Ob]CCthC :

- Results

In this case it was not possible for lost
habltat to be compensated prior to devel-

. opment, but implementation of the com-
_ .pensation strategy -coincided with. the
.construction of the runway. Table 2.2 pro-
_vides a summary of all the components of

the strategy

I.and Transfer , » ‘
Transport Canada transferred adrmmstra-
tive control of two parcels. of land to
Envu'onment Canada totahng 171 ha and -

" including:

. Robertson Farm, apprommately 31 ha



" Table 2.2
COMPEN SATION PROGRAM SUMMARY

- compensated)

- Habitat replaced A .
Component * as of July 1999 . Value Status
Land Transfers . 171 ha - S Transferredv 199496
Acquisitions " 148ha *$6,000,000 Completed 1995
Steivardshib and -~ "7ha- hedgerow : . $3,000,000 . .Ongoing
- Enhancement (1.2 ba lost) ' 0 co
Program )
. (179 ba to be 1 hectare - ditches;
‘| ponds and wetlands

(7 bectare lost)

350 ha - grassland
" (116.8-ba lost)

3 ha - wooded
(56 ba lost)

-3 ha '-.pond

" (3.6 ba lost) -

of prime agricultural land bordering the

foreshore of Roberts Bank, primarily
benefiting waterfowl, and to be man-

aged as part of the Alaksen National
E ~ British Columbia to become a.partner in
the Lower Mainland Nature Legacy °
" Program. Environment Canada- conmbuted

Wildlife Area: .

* Sea  Island Conservation Area,
encompassing much of the land north
‘of the new runway, approximately 140
ha of prime habitat.for raptors and
herons. Conservation of these species
could be pursued withbut posing a risk -

" to aviation safety. B

Monetary Com‘pensation i

Based on the loss of 350 ha of wildlife habi- - -

tat,and allowing for the 171 ha of land that -
will be transferred to Environment Candda,
the Government of Canada agreed in 1992
to provide monetary compensation for the
remaining area. Compensation funding was

- based on a ratio of 1:1 replacement of the
178 ha, at fait market value of non-com-
merc1al upland. delta. lands. As a result,
Transport Canada transferred $9 million of
funding to Environment Canada. for’
enhancement and securement acuvmes as
detailed below )

Land Securement

In 1995, Environment Canada entered into .

an agreement with the Greater Vancouver
Regional District and the Province of

$6 million towards the partnershlp s acqui-

sition of three properties in ' Richmond .

totaling 148 ha, based on the criteria devel-
oped.The three-party agreement stipulates
that the primary objective on the acquired

properties is wildlife conservation, particu-
larly 1 for those species unpacted by the air- -

port expansion.

Habitat Enhancement

‘Environment Canada contnbuted $750 000 :

between 1995 .and 1998 to improve .the
capacity ‘of protected lands -to support

wildlifé, such as those lands - purchased~
through the Legacy Program or other larids '

held for conservation by government .or

non-government - organizations. Enhance-

ment activities commenced on selectcd sites
in the Winter of 1996. Success of the habitat
enhancements is being monitored by winter

" bird surveys at two of the enhancement sites
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and photo-monitorillg of vegetation growth -
_at five of the enhancement sites.

Land Stewardship

In March 1995, followmg a competmve
process judged by the Committee,
Environment Canada awarded a $2.25 mil-

. lion grant to the Delta Farmland and

Wildlife Trust ‘to implement private land -

stewardship programs in the lower Fraser

River delta. The income. from this endow-

ment, approximately $140,000 each year,

" 'will be used to run the stéwardship pro-

_ Trust has established a Steering Committee:
composed of | representatives of the .
‘Wildlife Habitat Advisory - Committee,

" ‘Environment Canada, the Corporation of
Delta, the City of Richmond, and their own

gram in perpetuity, for. projects such as’

grass. field set asides, hedgerow establish-
ment and farmyard unprovements ~The

orgamzanon to-help ditect r.he program

.The Trust developed a long-term wildlife
" monitoring and evaluation work plan, to -
ensure that the stewardship progrém opti-
mizes wildlife use of replacement habitats.-

" Results of monitoring and’ evaluation to

_date focus on comparative wildlife use of
new and established habitats. These results
guide stewardship activities, but are not,

conclusxve regardmg success of the pro—

‘Reﬁections

" This. case study begs. the question: Is “no" ,

net loss” an effective approach for ensuring

L ,--susta.mable development?
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Despxte the recogmtxon of “no net loss”
being a commendable and beneficial

- approach to mitigating losses, practitioners

warn about the scientific and practical lim- *
itations of implementing such a principle.

Trish Hayes of the Canadian Wildlife
Service, Pacific and Yukon Region, empha-

~ sizes that compensauon for habitat losses
: should always be a last resort in the rmtlga-

. _enced practmoners become at measuring .
" and replacing habitat, requirements for .

“tion process; after all attempts at avoidance

and mmnmzatxon of impacts have. been
made. No matter how skilled or experi-

some species, direct losses of babitat will . '

) ,ultinwtelj/ result in ecologiijalA impover-
" isbment, The Wildlife Habitat Advisory
--Committee on Compensation (1993)

explains “No net loss is assessed at a very

coarse resolution. Not all losses are.

accounted for. The potential ecological
impacts of habitat loss on biodiversity at

.other scales of resolution — ranging from '

genes to landscapes — are unheeded, but

‘may be critical” Hayes. echoes these

thoughts: “We have learned a lot through
this compensation program about replac-

. ing habntat losses, but we must be realistic

a_bout what we are capable of achieving”

However, since .other. mitigation options
were consxdered for this project before.
resorting to Compensatxon of residual
adverse -impacts, no net loss of habitat

- capability was recognized as the best goal o
“toward which to strive. The primary reason '
for this was the highly modified, intensely

developed. landscape of the Fraser River
delta. Blologxsts were not challenged with

* replicating “pristine” natural habitat. Also, it -

was thought that the carrymg__capaaty of
alternative . habitat could likely be

increased since current carrying capacity
was judged “sub-optimal” This would not

be the case for pristine habitats.

© Establishing the Wildlife Habitat Advisory

Committee on Compensation was a novel

_approach at the time of the project. Hayes
. commented on

‘the value ‘of that

Committee not only ' in - advising

'Environment Canada on compensation, but

in implementing the compensation strate-. -
gy: “Estabhshmg the Commiittee and work-

_ing toward consensus meant that we got.
’ buy-m a.nd advice from a wide range of

groups. The consensus ‘process was time
consuming, but in the long run, the pro-

gram was a lot better for it. The group took -

ownership of the program, and its success

became a shared responsibility. It is defi- - T

nitely the approach to take in the future if

. we want to conserve habitat at the land-
scape level” Hayes emphasized the impor-

tance of gaining and maintaining' the trust
of stakeholders, citing consistency in gov-

'emment representation at the ‘table and

open sharing of information as two factors

_critical to this trust: “The process of deci-



sion-making has to’be as open.and trans- .

parent as possible.”

- Hayes commends the Comrmttee members

" for their commitment to the program:“After -

seven years the sarne people still come
together -around a common goal — that’s

real commitment. In fact, the non-govern-

ment groups have really taken responsibili-
' ty.to ‘ensur¢ implementation, and they
'spend the time and effort necessary to get
the job done. They are willing to work to

‘ensure that the program continues to be a '

siiccess” She- also- values the Committee

~members for their role in promoting con- .
setrvation and. believes that: “They ve-

become another set of eyes and ears on the
" ground — they help keep us abreast of

local issues important to.the community”

- Her work with the Committee members *

'has helped expand a network that benefits

habitat conservation in the delta:“I'm grate-'

' ful. for the opportunity to build alliances
and bndges that go well beyond this pro-
gram to other aspects of my work?” -

One of the greatest challenges of the com:

pensation program was overcoming barri- .
ers " to .innoyatidn.‘_Establishment of 4
" stewardship  program _in = perpetuity
requires  innovative’ solutions  and.. -

" approaches that are good for wildlife and

" for the landowner. It took time and creativ- i

ity to develop a workable approach and
"gain the necessary support for such a pro-
gram from many agenc1es ‘and individuals.

." ject has also illustrated the nnportance of

.having good basehne data — on all the_'
species ‘affected — before construction
begins on'.a pro;ect Although substantial

. efforts were made to compile data on habi-

tat types and speciés before runway con- . .
.struction, biologists think that design and
“evaluation of habitat compensation pro-’

jects suffered due to lack of data. In hind-

sight, they could have used “a couple of

years” to collect wildlife and habitat data
on the runway site. Lack of data has meant
that, in the final analysis, biologists cannot
definitively conclude whether they have
maintained habitat tapacity across: the

landscape, for bird species and populauons '

that depend on that habltat

Biologists.involved in this project also uige
others embarking oni-mitigation design to

factor in the cost of evaluating the results
of mitigation measures. Specifically, they:
recommend that a minimum of 10% of the
. total cost of mitigating impacts should be
"budgeted for _evaluation. This level of
resources is €ssential to determine if habi- - -

tat compensatlon measures are workmg

Although actual success on “no net loss
difficult to measure, biologists at
Envu'onment Canada recognize that sub-

stantial progress has’ been made on replac- . .

ing. the habitat capability that was lost to
the Airport runway expansion on Sea

Island. However, they hasten to reiterate:

two important messages from tlns experi-

.“ence. First, Environment Canada’s partners
in the compensation strategy have been
key to the success of the program thus fax -
In fact, habitat conservation in the Fraser
River. delta area continues to benefit from
‘ partherships. with' landowners that were

established for the runway project.Second,
although pleased with the results of the

Compensation . Strategy, Environment

Canada biologists emphasize the impor-

tance ‘of applying the other mitigation -
options — avoidance and minimization of

impacts — wherever possible, and reserv-

ing the compensation option . as a -last

I'CSOIT
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hrs chapter outhnes the theory

© and apphcatton of . mmganon'
- with ‘an emphasis .on practical’
. .- considerations needed to-address
- the coriservation goal of no net loss of wet-;
land functions for wetland ‘development
projects undertaken in - Canada..Informa-
‘tion is drawn’ mamly from the experiences .
. of wetland practmoners in Canada and the
" United States. These expertences were'_ :
gathered in a- series of mterv1ews and

' reported in background papers for a
" National Workshop on Wetland Mmgatton

. and Compensatron @Bailey 1998; Loftus and

- .Mansell 1998) The National Workshop pro-

.. ceedings (Cox and- Grose 1998) and pub-
."lished literature round.out the principal-
sources of information used in developmg-

“the framework

" This framework outlmes steps and proce~ g

dures based on expertise and experi€nces

. gathered on pro;ect planmng, unplementa- o
: " tion.and évaluation.Thé information needs " .

.. and decision- making process are described L =
* .tainties inherent in mlttgatlon -and
N compensatton lnltlathCS

. for each- stage of the mitigation sequence.
A number of challenges typlcally faced by
Canadian practtnoners are: dtscussed ‘and

opuons to overcome barriers and .con-;

. stramts are proposed Methods. of counter:

" - ing uncertamty in the ‘design of mitigation

projects, and in momtortng and evaluatton
of projects, are presented

'*'The proposed framework estabhshes an

approach to wetland mitigation for use 1n a -

‘Canadian’ context. The framework is not a
) strmgent recipe for success in wetland mit-
igation, but a guide _to approaches: that

: “have - worked in - Canada and the Ututed- R
" States. Mt_tlgauon projects. may'be expan-
- _sive, in scope and detail. This framework "

outlines information requuements general—

- ly,and alerts’ practitioners -to some of the
‘options and potential pitfalls - -inherent in ..
_ _wetland mitigation projects. Tt is not'meant .
"~ to replace the’ requirements set out under
various federal and provincial pohc1es and'
o legrslatton rather it can help gmde actions,
" taken in support of these requirements,
-and can also guide activities to be under- .

taken without a legislative'requirement_. o

© needs and to foresee some of
- the: challenges to meetmg a
"no-net loss Ob]CCthC The.

: Implementmg tbe Mztzgatzon
: Sequence 5 : :

" The purpose of thxs section is to _give an
-overview of the decision:making and infor- . '
mation gathering processes generally, and "+’
~.to provide a context for the types of infor-.
".mation required to make décisions as the . -
pro;ect unfolds.All steps may not apply in.
a gtven situation; dependmg -upon ‘the
scope of the prolect and dec1srons relattng 2
‘to.approval and timing “of. the -
_ work: Nevertheless, the fol-
' lowmg overview should glve
*-practitioners a framework to

organize and assess the situa- -
tion, to .evaluate mformatton :

steps and" options to- follow S

will .also help practttloners
and managers to determine a
course of  action, " Wthh :
would deal with. the. uncer—

. The steps in this sectlon outltne the typtcal '
stages of the avoidance — minimization — -
. compensanon sequence (see Figure 3. 1) ‘
‘Input during the early planntng stages of a

project is key to avoxdmg impacts and cost-

Iy compensation’ measures. Initial 'scoping’ . -
. of the project proposal may indicate mini- . .

mal potennal for impacts on wetland func- .

" tions, or point to options that would avoid -

- the wetland entlrely “The best chances to : - .
. reduce damage to Wwetlands from develop-.
' ment projects is to detect forthcommg pro-

posals and alert proponents to the needfor .

wetland con51derat10ns before construc-,‘, S
: t10n is’ underway ’

In the Umted States a pernut is requtred )
-under ‘the - Clean Water Act to allow con-’
. struction in a wetland location. Ini Canada ,
: envuonmental legislation at federal, provin- " - L
" cial and territorial’ levels - may. - apply, " .. -

‘dependxng upon a wide fange of factors
"“.such.as the size of the wetland, the juris- =~ *
v dlctton, the nature of potennal_,unpacts if
_ fish habjtat is affected, and whether_ or 'not '

* This chapter 1s adapted from a paper of the same utle commxssnoned by the Norr.h Amencan Wet.lands

.Conservauon Councﬂ (Canada)

3 0 A Practlcal

) -;..Framework for
~ Applying Wetland

~ ‘Mitigationin -
'*;Canada

—_ Robert O: Bazley
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STEPS IN THE MITIGATION PROCESS S

F1gure 3 1

The most crltlcal step in wetland conservatlon is detectlng forthcommg pro;ects and
_ mutuatmg actlon to avoid wetland Iocat|ons (see text) '

~ MINIMIZATION

STEP 4 l K

: L IDENTIFY RESlDUAL ]

'AVOIDANCE S
o o ( EST_ABLISH RE\(IEW ]4

sTeP2. l

R A R “sAT‘EPsl'"H__ SR
. COMPENS ATION L DEVELOP AND IMPLEMENT-

&

STEP1 l S

L PRQJ’ECT,PROPQSAL ] o

TEAM

L IDENTIFY FUNCTIONS }

AND VALUES ATRISK |. e

TPy l

: [ MINIMIZE POTENTIAL ]‘

IMPACTS ON SITE

“IMPACTS - -

'COMPENSATION PLAN

STEP . l |

_MINIMIZATION AND

- MONITOR AND EVALUATE
' COMPENSATION v

 EVALUATION AND MONITORING FEEDBACK -




L federal " policy- -ixnplications, fmaneing or
~ other interests are involved..vFo'r_ a discus-
" sion of the policy and legislative frame- ", -

~work for wetland conservation in Canada,

~ the NorthAmencan Wetlands Conservatlon ‘
Council (Canada) has pubhshed a compre-

- hensive report (Lynch-Stewart et al. 1999).

Most ]unsd1ct10ns including the federal .
"'government, are reluctant to.enforce envi- -
-ronmental policies and legislation. Often

projects come forward for -review and

remedial action only because of pubhcp‘

' 'advocacy or. legal action.

Wetland. pro;ects in Canada may l‘CCClVC:' .
pohtxcal approval before ‘any scientific .or
- environmental information’ on the site .

* becomes available. There is also a tendency

- to bypass the mitigation sequence and go.
.straxght to the question-of compensation. .

In; many cases: developers prefer quick

fixes and technologlcal add-ons” to resolve :

: aenvuonmental problems It. may be" ea51er
_ for a company and government administra-

~ tors. to negotiate a financial package,

_including; for example a fish hatchery to
‘replace spawning and rearing habitat

‘destroyed by the construction of.a power .

" dam, than-to determine. other mitigation

alternanves. This approach. minimizes .
. delays in project approval and in the onset -

-of construction act1v1t1es while maintain-

’ mg the overall scope and size’of the pro-.

: ~;ect

- Mmgatlon measures are often viewed as

'ume-consummg and costly “addmons toa
project, and can be especially dlsruptlve to
" development planning when these ‘mea-

" sures enter the process after construction -
s begms This situation occurs frequently in
Canada where pubhc consultation is lack-
" ing in advance of the project or is defi-
cient, and the concerned public alerts’

- policy and regulatory agencies and the
‘media late in the ‘process. In addition,

_industry, and government departments at-
federal, provincial, territorial and mumcnpal :

" levels, may not be aware of constramts and

barriers to development that are unposed .

by policies; regulanons and other agree—

.ments. Finally, problems can also arise .
when engmeenng opinion is substntuted :

for wetland ecosystem expemse ‘and fails

. to_xdenttfy either the présence of wetlands

- on site, or thelr 51gmﬁcant functxons and., )

values

. Government is, often the proponent of pro-
jects in Canada as well as bemg the .envi- .
' ronmental stewardshtp agéncy ‘that
. reviews project assessments  and - grants .
‘approval. This diletma’ can result in’

intense pressure on: admlmstrators and
practmoners at provmaal territorial and K

federal levels for quick’ turnaround ‘times

on decisions and project approvals.® -
- - Projects ar€ seldom conceived far’ enough.
“in advance to allow for thé information
“ .gathering tasks and- field studies required
‘to adequately quantify functional losses in

major wetland’ development pro;ects

) Canadijan development pro;ects can enter'
‘the mmganon sequence at ‘any .stage,
. “which :may’ limit mitigation options or~’
' 4opportumt1es These constraints often call -

. for adaptive, innovative applications of o
.wetland - mitigation in an unpredictable "~
'socml pohncal and econonuc chmate

. Step One. 'Establish a conSultative--_ .
particnpatory approach among the ' 4
proponents principal" stakeholders
_and’ agencies -as early in the pro;ect as :

p0551ble.

' Set up a multl-dlsmplmary, pubhc-pnvate} -
sector review team or panel to oversee the. .

project and the building of the database on

. the-site. The panel will consider the infor-
mation and optlon_s and oversee the devel- -

opment, implementation, monitoring -and

evaluation of the mitigation plan. The -
- panel will also direct and participate - in
public consultatnon and the dlStI’lbUthl’l of -
'.‘mformatnon on the pro;ect :

.The " development of a Pro;ect Team or .
"Adv1sory Panel for the project depends-. -~
" . upon the scope€ of the proposal and the o N
potentxal scale of impacts on the wetland .
envnonment Pro;ects on wetlands requlr-~- '
ing an environméntal' assessment, or
expected to- s1gmﬁcantly ‘affect wetland“
. capacity thhm a watershed or' region, -
‘should be reviewed or managed byateam. .-
or panel comprised of the proponents and:
leading’ stakeholder agencies and organiza-
thﬂS The snze of the team should be com--

'y



" mensurate ‘with the scope of information,. .

intérests and decisions required. The team

‘will require access 'to-Qualiﬁed_ expertise,; - .
the available experience . in-the field and :

the resources to fulfill mformatlon needs

‘.The pro;ect should be consrdercd m lrght‘

B of the policy and regulatory frameworks

.. ~Step ’IWO Identify and quantify the

" available within the. ]unsdrctron and those |
- that' may apply nationally. Any appropriate -
" triggers for the various acts and legislation -

"+ with a bearing on the project. need to be: .
: ‘,1dent1ﬁed A number of these mstruments '
have prescnbed procedures that must be B

followed

wetland functions and values at risk in

.. 'the’ pro;ect to the extent possible

" The mformatron needs outlined below' :
: the.'
. ’-Envrronmental Impact Assessment for a pro-
L '.Ject The Terms of Reference for an’ assess-
" “ment should outline information needs and

would * normally - appear - in_

- specify the functional approach requrred to

evaluate- potentral nnpacts to' wetlands andv'
" to assist in the. planrung and desrgn of miti-

- 'gatron or compensanon options.;

o liferature revrew and hlstoncal back- .
~ground to create an ecosystem; human -

. .;-‘ field inventory/survey data of fauna-and
" . flora-in the wetland assocrated uplands '

.Exarnples of mformanon needs

" use and resource profile for the site;

and watershed

. spatral/temporal dynarmcs and mterrela-

o 1dent1ﬁcat10n ‘of" the affected funcnons

' tronshrps among- terrestrral and aquatrc

~ * communitiés and resources; o
e _'physrograpluc profile .of the site, sur—-:_ .
.60

) ‘.roundmg area’ and ecosystem character-
"_1st1cs
. __hydro-geologrcal proﬁle of the srte

“» climate profile arid potential influences;
.« integration of the field and background-

information. .in. a dynanuc ecosystem
f.proﬁle for the wetland,

and, -

i

‘ Examples of mformatlon sources and tools 4

L mclude

-resultmg from “the “footprmt )
.physical ‘presence of . 'the development o
-structure, the-impacts caused by construc- -
- tion or increased ‘human use of presence in '

a locatlon and by the mﬂuences the devel-.

+ scientific literature, government surveys
'_“.and publrcatrons and
' reports

.+ universities, fish and wrldhfe mvento- o

. ries; botamcal surveys and proﬁles, S

e mventorres of - rare, threatened and .

endangered species; -

..+ federal and provrncral wetland la.nd and ‘j' v

- soil classification systems; .

L geologrcal/hydrologrcal surveys T
e -water quahty and ﬂow momtormg data

 systems;

L. .'mformatron “from’ utrhtres and other_

water regulators

T :- the Wetlcmd Evaludtzon Guzde (Bond :

etal: 1992), D

o The Federal Polzcy on Wetland‘ ; o
L 'Conservation Implementatzon Guide: ‘:‘ _‘ '
for Fedeml Land Managers (Lynch-_._-' '

" Stéwart et al. 1996); and -

' _-- -the -

North - American
Conservanon Councrl (Canada)

. Step Three Wrth the mformation and- :
" expert -interpretation ‘in hand, work
: "through the minimization process;’
""develop and- implement a plan to min-

imize potential impacts on site as'.
‘ appropriate ‘

Potentral rrnpacts normally mclude those
or actual

opment ‘may cast upon. the surroundmg

area and . €cosystem. Examples of typrcal B
- impacts: are -barriers: imposed - by new-.
“structures to the movements of fish and
wrldlrfe losses of - Water quality” down—‘ . A' )
-'stream, and fundamental changes. in the .

' _ecologrcal character of asite broughtabout.
. by project mﬂuences on the hydrologrc. N
_-'regrme R , :

' Thrs step exammes the optlons for mini- -
. rmzrng impacts identified above on'. the -
- site: Modifications in'the project desngn, ré-
.routing roads or pipelines, or $mall-scale,

. deter . ation" of'actu al and potenti al o low-tech measures ‘such as- sedunentatron _

value of the ﬁmctrons/resources at risk.

ponds, barners or- wrldhfe enhancement‘

~methods are ‘examples of" technrques, o
- whichi may be used to. avoid or numrmze‘
: -‘functronal losses on location. Every reason- ..

consultant L

Wetlands N



: able effort must be taken before proeeed- ;

. g mg to the next step

- Step Four Identlfy residual impacts. .

The functlonal evaluatlon of the wetland is.

e 'key to estabhshmg the presence of residual .
- -impacts' and the need for compensatory -
‘measures to-achieve. no net loss. This step ..
“'is the decision ‘point for proceeding with -

. compensation. Where functional losses fol-

“lowing - efforts to- :minimize -effects are -

determined to be “significant,” a compensa-
tion plan must be developed and’ imple-

. .. mented to replace the. lost or dummshed’

‘ functrons

~The srgmﬁcance” of functlons and valies

.. is-adecision based on the mformatlon gath-~
ered and the professxonal Judgment of the

o CCOlOngt hydrologist, geologist or other- -
‘ professronal engaged to evaluate Wetland .

. functions and values at risk: Large projects
~ mdy réquire input from economists or soci-

‘ologists” to ; fully . assess wetland values. .'
Normally, an array of- criteria is used to .

.establish the srgmﬁcance of .potential

o -nnpacts For example, crrtena with a bear-
" ing oi.significance may include the overall .
role thé -wetland “plays in’ grOundwater

. recharge for the regron The consequénces

" of impairing. or removing this, recharge B
function may be manifésted ifl lower water
" tables. This could result-in’ madequate_
* water supplies for agrlcultural purposes' -
~ -during midsummer and a neéd to irrigate
©crops, or could "cause water shortages m'»

resndentxal commumtles

The srgnxﬁcance of unpacts on, fauna and -~

flora are usually. determined by consider-

':mg the relative abundance of : specnes ‘and -
- ._-commumtles coupled with human use of_~
- "'renewable .resources produced in- wet- .

. lands. For example the presence of a rare;

’ _.threatened or endangered species .has
greater unplrcatlons for development planS'_~;

ona p_roposed location, Unique floral com-
"munities within a region are significant ele-

.‘meénts in an assessment. Séasonal use of .- .
:-coastal wetlands by spawning fish, which -
-.support recreauonal and commercral fish- -
. eries, or use.of a wetland by a large pro-”
portron of a nngratory bird population
_conveys added sxgmﬁcance Comparatrve

rarity of the wetland type 1tself ona geo-
'graphrc ba515 is assocrated with vanous; i
degrees of srgmﬁcance S

-'A cntxcal pomt in determrnmg the requrre—
“ments for compensatron and asseéssing. the . ..
. level of significance for a range of impacts"-
is to-ensure that only qualified experts:
within the respectnve fields make the eval- . . °
uations" required for -the decxslon-makmg -
process.This does not preclude input from*
. local’ mterests in- fact, the importafce of . -
~ wetland beneﬁts to-local interests must be
- taken into account; However this. 1nforma-_1 -
tion must be gathered and evaluated by- -
. those professronally quahﬁed to do so

Step _ane. Select he ‘appropriate Lo
‘compensation optlon(s); developf and:
. implement the Compensation Plan.
Residual impacts on wetland functions and -
values must be compensated to a'chjeve no .
“net loss of wetland functions and values. -
.- Once the nature of functional loss and/or’
| impairmerit has - béen determmed the .-
: .‘revxew team or panel should con51der L

developmg a Compensatron Plan

Compensauon in a no net loss context ’

) reqmres “clear goals and ob]ectlves which’
should be developed by the project team - '
‘at the outset. The overall goal of compen- .

-.sation_should relate to the restoration and _

- maintenance of the chemical, physical and”
biological mtegnty ‘of the wetland ecosys- - 3

‘tem, which supports the functions and val- -
ues .identified. Specrﬁc ob;ectrves under E l,_ )
the goal should be determined for each of =

the significant functxons and values unpact-
ed or lost in the pro;ect -

‘In Canada several optrons may- be consrd- :

g _-ered for re-mstatmg or replacing the lost .
~ wetland. functions, Often a  project team -
‘ "may achieve - umque solut1ons to resolving
“complex socral econormc and environ-
“mental ‘issues related to the development -
"of a wetland. area, and it is. difficult to.
'descnbe “textbook” - solutions, which.- - .
" would be appltcable in all situations across -
"-the country. On the other hand the fuinc-
.tronal approach- to’ evaluatmg wetland: ’
'unpacts -and the’. physical and brologlcal
'nature of wetland locations, are ‘conducive -
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‘to estabhshmg con51stent goals and pracn- -
‘cal' options - for’ achrevmg no net loss. -
_ Compensanon optlons are rev;ewed in the~ '

- next section.

“ outcome of mitigatxon projects.:

. Tradmonally, momtormg ‘has not played a’

Mon_ltonng and evaluation of- ob;ectives ‘

under mitigation plans is critical to deter-

mine whether or not the goal of no net loss
- 'of the various wetland functions and values .
has ‘been effectlvely achreved The mitiga-’
tion: .process is mcomplete w1thout a thor- .
strategy for -

ough ‘and well-planned’
monitoring and €valuating the outcome of
Pplans and prolects »

' 'ma;or role-in'Canadian pro;ects although it

. - mental issues, expands. This process is also_ '
.~ vital to building. Canadian experrences and ..

is beconung a more promment consndera— ]

tion as awareness of long-term environ-

technologxes required to harmomze the
interface between an expandmg economy

and benefits provxded by a healthy envr-,
_ronment ’ -

Planning fmﬁlémenting and

" Evaluating . Wetland Mztzgatzon
“,'Measures

- Mitigation is vital ‘to contam cumulatxve .

Considerattons for Mmtmization
Measures

-+ losses of wetlind functions on an ongoing

basis over a'broad geographrc area. Several

resource development industries have_

: adopted mitigation. standards and mea-

62

sures, whrch are appropriate to. the spec1ﬁc

environments - encountered durmg the

: cour_se of field operations, and are incorpo-

-rated as best management practices by the-

T compames This level of mitigation tech-

nology is critical to aclueve no net loss of "

. ‘wetland functxons

It is 1mportant for practrtroners and dec1- .
- sion-makers to develop spec1ﬁc nntlganon :
_ apphcatxons which are appropriate to the -

types of wetland environments encoun-

tered on the properties they’ manage and »
' for the kmds of smaller-scale impacts likely -
to occur, It is _also critical that land man-~~

.‘..Aagers momtor and evaluate the outcome. of '
‘mitigation practices, to build ‘the base of -
.information on effective: mmgatxon ‘tech-" .-

nologies in. Canada It is only through the -

. . ’ : l:‘rlong-term experrence ‘and evaluation of
Step Sxx- Momtor and evaluate the,

field techniques thata practlcal knowledge

base of workable . measures can be -

acquu'ed

In a ‘broader context on-srte mmnmzauon o

activities are likely to occur in most pro-

“jects’ whether or not compensatnon of .-
U,resndual unpacts is requlred Specific miti-
. gation measures undertaken will depend .~

‘upon a wide array of circumistances, which . -

cannot be adequately treated here

The focus of this sectlon deals w1th com-

pensation planmng, implementation and.

. evaluation. However, some of the material

has a bearmg on issues and decrsrons relat- ‘.

ed, to ‘other aspects of rmtngatron

- _'Consxderations for Compensanon
 Options :

Practmoners should be aware that achrev-v
ing : the goal of “no net loss” -of wetland

. function -through compensatron measures;' .
presents a number of :practical challenges- B
- and constramts The foremost challenge is

dealing with the uncertamty inherent in

- determining which fanctions are to be

replaced, and ‘what options and technolo-

‘gies are’ available’ to meet : this task.
- Qualitative and quantitative assessments of '
. potentially. important . wetland functions,

such. as "flood control,” water quality
improvemerit, groundwater recharge and .

" habitat functions are " difficult to. obtain
- with precision on undlsturbed wetlands

much less after construction has started ;
Seldom are adequate lead time or sufﬁcxent )

. resources committed to a project to devel:
- op reliable assessments of functions and
' their'values, or to ensure that these can be -
: fully compensated in another locatnon o

A pragmatlc view of the no net loss princi- :

- ple is the working reality of successful wet--
“land conservation. in most of the best."-

known.cases involving compensatton pro-.

jects in Canada Kusler (1997) suggests that
it is ‘easy to be misled by following.“a high- -
ly snnphﬁed standard of no net loss of func- :



~ tion” Tn-fact, it is exceedingly difficult to
deﬁne and- recreate wetland functions 'in

quantitative terms, usmg the - current ' sci-

~ence and technology. avallable on Wetland

ecology Nevertheless, no- net loss of func- -
tion' is.a useful’ conceptual goal to gutde, '

.wetland policy, and to encourage Sustain-

“able development through ecosystem com:- -

pensatlon for wetland unpacts

~Scientific expertrse on wetlands and exten- .
] sive field experience are “critical resources .’
" for reducmg uncertainty in the desrgn,and'

implementation of mitigation and compen-

- sation options-for wetlands.A lack of scien-

tific expertise is a prominent feature in the

Umted States (Hammer et al 1994), and is

_ often. mlphcated in-the: poor "quality of. .
~ work: performed in Canada: Experienced .

'blologlsts can bring the art'and scierice of
wetland conservatlon -together. in_the

) de51gn, construction and operation of wet-
. land projects.The critical role of field expe-
rience becomes vital to success in ‘the -

’compensatton decxsron—makmg -process,

.. when time and resources are not-available -
- for research Expertise is-needed to recog-

nize compensatlon opp.orturutles'and rec-

" -ommend appropriate options, to overcome -

" .constraints, and to provide the practical

solutions needed to meet conceptual poh— ‘

cy goalsin a complex landscape.

The follo'wing‘six compensation options

-more fully described below, have both pros .

 and cons assoc1ated thh them

. . (1) Creatron of. replacement wetlands
. ‘(2) Wetland restoratlon :
(3). Wetland: enhancement

(4) Exchange of wetland areas/ wetland‘

: .securement;
o) C_ompen.satlon banking; and
(6) Other harmoruzed solutions.

“( 1) Creatz‘on of Replacement Wetlands‘
Wetlands may be created to compensate ‘

~ for functions and/or area_lost or 1mpa1red

through development.’ Creation refers to. -
the construction of a wetland where none -
* previously existed. The approach; informa:.

tion needs, issues, "considerations and dec1—

-_sions required’ to create compensatory -
Wetlands are fundamental to all of the com-

- pensation options: covered in this section.

For this reason, much of the background

" required to choose, implement and evalu-

“ate compensation options will be present- -
~ ed in this section and expanded upon in
vthe next section. - .

Creatlon can . occur on-51te where an

»unpacted wetland is extended to- compen- '
sate for ‘the area damaged or it may be -
) ’undertaken offsite. I’ general on-site.com-
pensation is preferred, as the hydrology;
and " physical atmbutes surroundmg an-:
" “established wetland. may. be - more - con-
.-ducive to the development of a successful :

. wetland creatxon pro;ect

fatlure of compensation pro;ects in the ~ '
Wetland creatlon in areas-away from’ the

" development site increases the uncertainty
- associated. with achlevmg the goal of no
._.net loss of functions and values. On-site’
: 'compensatxon is most hkely to-address loss- -
es of functions contnbuted by the impact-
‘ed, wetland. to the surrounding area,

watershed or ecosystem (Kruczynsk1 1988;

’ Lowry 1988; Hammer etal 1994)

"I'he science of wetland creatxon is not well
developed Expenences in Canada ‘and the

United States show that some classés of

. wetland are much easier to create than oth-
ers. Techniques for- creating marshes: with -
-open water communities of emergent veg-

etation, swamps ‘wet meadows and wet-.
- land-shrub commumtles are better known

than options for developmg forested wet-
lands, or fen and bog commurutles In gen-

.- eral, early succession- wetland types thh' s
" high' primary productivity are easier, and
‘require much less time to create.than the. -
‘more ecologically . advanced _types.

Productwe wetland classes tend to support

* a broader d1versxty of flora. and fauna, and
. are sometimes, percelved by the pubhc to
. be more successful”as compensauon

Examples of potennal ‘locations for com:
pensatlon projects conducive to the. estab-

. llshment of early stage wetlands-can often -
be found in areas where shallow water has" .

‘been inadvertently impounded. Roadways’
and poorly-drained construction sites close -

: .‘A‘ to the- proposed development project. can'
'give an indication of the type of early stage "-.

wetland which may result from flooding a-
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' comparable locatron over *a given trme )

. penod However early stage wetlands may

not fulﬁll the. range of . wetland functrons

" lost at the’ development site.

Wetland functlons should be well deﬁned :
" at the outset_ to énsure that all functlons are-

considered and compensated as appropri- -
- ate. Often.compensation wetlands are not .

- the samé type as those lost in-a watershed

“because ‘of the difficulties in- creating
forested swamps bogs and fens. There isa’”

" tendency to favour early. succession wet-

lands as cornpensa_tlon, becau_se the public’
. can’ relate more ‘easily to “highly visible -
'functlons and values such as erdhfe habr-_ )

" tat.In some cases, it may not be prac.tlcal or

o pOSSlblc to create the same type of wetland |
. ina compensauon project. This. may be j jus- .
o 'tlﬁed whete the functjonal values of the °.
N wetland to the ecosystem. are’ fully com-' -
pensated in the design, and if 2’ ‘significant -

. ecological bottleneck is removed for a rare,

' '_threatened or endangered ‘species, or"- 4
" another;. relatrvely rare- and valuable func-

. «tlon is enhanced

. ( 2) Wetland Restoration o ,
Wetland restoration involves replacmg Wet- .
land functions and Values lost by restoring a
-+ former wetland on the project'site or in the -

vicinity. The. foremost consideration for

'meetmg compensatton needs off- srte is to -

locate a former wetland nearby or.in the

.same river reach or Watershed that has been :

’ dramed and could be : restored Wetland
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restoratlon is the most effecttve method ‘of

. compensatmg lost values as it is much easrer
. to rehabilitate a drained wetland than to cre-
ate’d new one Most wetland development' .
' '”occurs in- wetland-supported ecosystems in"-

southern Canada, where there is a history. of

srgmﬁcant Wetland losses. Areas " that have .
been prevrously drained for urban develop-
‘ment or agnculture may be approprlate for‘l :

’ restoratlon

.,Wetland restoratlon is much more pre-

s dlctable than wetland creation as an option
to replace functrons and values, because a - -
" wetland : previously existed on the site. If. .-
the sorls and general conﬁguratlon of the. .

wetland .are ‘intact, the restoration. may

. involve.- a - 51mple addition of water.

' Nevertheless it is stlll rmportant to- assess "

.the functions 1ost 6n the impacted wetland
-and to determme if conditions on the-

restoration site are conducive to replacing -

* thei; In general, the closer the restoration-

site_is to the project, and the more snmlar

it is in hydrology, soil -profile. and other ‘
characteristics, the more likely it is that the ‘

ompensatlon pro;ect will achleve no net -

. loss ob;ectlves o

(3) Wetland Enham:ement S =
E 'Enhancement involves "the use of tech—

niques to nnprove specific functrons and -

" values. of a location, as compensation - for"
‘the loss or degradatlon of these functions

in an unpacted wetland, Enhancement may.
occur at the' development site or in-a-dif-"
ferent locatron In’ the past enhancement
has involved measures to increase the’ pro-

iductlvnty or attractlveness of wetlands for
~ wildlife, as cornpensatlon for, habltat or .
wetlands lost in another area

In Canada and the Umted States the loss of

: the wildlife ‘Thabitat function has tradmon— '

ally been a focal point for wetland mitiga- -

“tion, and  particularly for comperisation. o
L Untll recently functlons related to ground-v o .
__'.water recharge, flood control and water' ‘
_quality have been overlooked T

Practntloners should exermse Caution and
thoroughness in therr assessment of func-‘ )

. tional losses in wetlands, to ensure all func-
- tions "have _been consrdered before, o
' proceedmg w1th enhancement as the com-‘

pensation: option.. Functions -such as

*- groundwater - recharge flood. abatement .
and water ‘quality 1mprovement are much -
. .more difficult to- assess. Many valuable P
. techmques are available for enhancmg wet-
* .. land functions, but practmoners should be
" sure that - certain _functions are not
~ enhanced to the detnment of others, and - - .
- that the more’ difficult functions to assess® ..
- and replace are con51dered :

. The complex 1ssue of ecologrcal trade-offs o
~ sometimes arises in.enhancement projects.-
‘For-example, the flooding of a meadow to .

expand, wetland area alonga stream may -

_ result in ‘the loss of habitat for: a rare plant :

* but improve waterfowl production. In -

*'somie cases, trade:offs- may convey overall .
Benefits to"wetland functions and the . :



_ watershed or ecosystem by ehmmatrng a
" class of hmttmg factors, but not in others. A
~broad knowledge of the - -ecosystem,

resources and - dynamic relatronshrps 1s ‘

reqmred to make these decrsrons

Enhancement is often targeted at the re]uve-

" nation of wetland ecosystems by ‘setting -
- back’ ecological’ succession to an earlier

stage. This ‘process’ ‘may favour, or .confer

) .competmve Aadvantages to drfferent commu--

nities of plants and animals. Fundamental

changes in the nature of a wetland may be .
'precrprtated by .modification of the water

regime. Enhancement proposals should be

SR carefully asses_sed to ensure that the pro- ,

" _poséd actions-do not reduce habitat values

for non-target species’ or result in’ other, .
- .-unforeseen - changes in wetland functions
. and values Often, enhancement options are

-avarlable for . fish and wildlife resources,

which are not. lrkely to. produce major '

effects on the wetland or. ecosystem :

. ( 4) Exchange of Wetland Areas/
“Wetland Securement . -

:Habrtat exchange has been. used in Canada*'
" and elsewhere -as compensation for wet- .
" land losses. .However, exchange usually
’ mvolves the handing-over of a wetland or
_non-wetland area as compensatlon for_.
" developing ‘dnother site. Exchange may
result in the protection ofa larger wetland

than the area lost to: development but

overall there is a net loss of wetland func- .

tions and/or area in the process: Tt is ‘also .
] 'dtfﬁcult to guarantee the protection: of -
- . exchange’ wetlands in' perpetuity.” Habitat B
-exchange is generally not considered to be

" adequate compensation fot wetland losses.”
In most cases, exchange amourits to little-
more than bartering or purchasmg the'_ .
C rrght to destroy a wetland ) ’ '

05 Compensation Banking ,
»Compensatron or. mrtlgatlon bankmg has

- become prominent ‘in the United States as
“a method of compensating wetland losses.

(Loftus and Mansell 1997) Development

companies may create or restore wetlands".
for receipt of a certain number’ of eredits -
'de‘p_endin'g' upOn ’si’ze and other eharacter-': :
/istics” of ‘the Site. Wetlands impacted or
) -de_stroyed by the ‘company in_other loca- -

tions may be ‘evaludted in terms of credits
‘and compensated by withdrawing the

"_same number of credits from the compen- . -

sation bank. In theory, this pracnce could” 1_

' "-‘result in no net loss of wetland functions.

“The prmcrpal advantage ofa compensatroni_' ' _
- banking scheme is the: flexibility glven to -

proponents and ‘to, wetland conservation

. mterests Rather thdn require a proponent
- to compensate the loss of wetland func- -
tions by constructing a wetland of margin- .
al value in an inappropriate location such -~
as.a parking lot or shopping mall, the pro: -
 ponent can purchase credits from the com: -

pensation bank. This allows the ‘flexibility -

‘to create worthwhile pro;ects in more.

appropnate surroundtngs

“The bankmg concept may be used by con-‘
:servatronrsts to focus, resources-on ‘reduc- 4
ing limiting factors to rare, threatened or -

s endangered specres or as an approach to. "
o conservmg umque threatened. communi-.

" ties within an ecosystem. The ﬂexrbthty of
: cornpensatron bankrng encourages innova- '
tive options such as- building ‘corridors .~

between fragmented habitats or dssem-

bling . habitat - areas of a cntlcal srze for.

_species at nsk

Drawbacks to the bankmg concept relate" '

to hew money isused to buy credits and'to

the difficulties in deﬁnmg and meeting no . _
. net loss of wetlands under the scheme. - - * -
.Some practitioners feel that the need to 7

avoid developments m wetlands and’ to,

properly assess:impacts and options, may:’ | .
 be diminished by the bankmg concept.Too -
often this’ concépt .of banking’ leads the R

" proponent to jump past avordance over- .

look minimization and offer-cash as com-

" pensition. However, it is possrble that a -
. carefully concerved and ethrcally operated S
e compensation - bank might contribute -
" some flexibility to reach hrgher conserva--

- tion goals and achreve no ‘net loss under a

] challengmg crrcumstances o

(6 Other Harmonized Solutions '
"The partrcrpatory—consultatrve approach'
outlined earlier, is intended. to result in a R

win-win situation for developers .conserva-

- tionists and other stakeholders in wetland.
development p_rolects Bulldmg



- approach at whatever scale ‘should be the -

first prlorrty of prolect managers. Although

resources are required from the proponent

_to build the database on a site, to considér
. a range of tools, options . and methods’ of

applying, them to achieve no net loss, there
" is no discussion :of compensatron at. the-'
. -ornset of the process. The review team or -
‘panel strives for a harmonized solutron'A -
’ _consrderlng all' interests, and specifically
. avords negotratmg ecologlcal -trade-offs, -

Thé method has been used in Canada by

governments. to’ compensate wetland loss-

. esin’ ma]or ‘development projects involving

a broad- range of public and private sector
mterests such as the parallel runway pro- -
" ‘ject at the Vancouver International Arrport .

© . (see Case Study 2 7 herem)

: Wetland Creation and ReStoration
Options: Information Needs and
Considerations for Planmng and
Implementation

',Wetland creation and restoratron is an art,

R -enhanced through experience, and a sci-. ‘
' ence based ‘on a body of. accumulated -
E knowledge Both must be apphed to devel-

op . successful compensatron outcomes.

. ‘Compensatron pro;ects should always be._‘i

: based on the best knowledge and. expen-

‘ence.available. It is incumbent upon all par-
ticipants to énsure.that expert capabtlrty is ..

',used on'the project.

| The followmg framework outlines mforma~ ;

tion needs and consrderatlons for planning

“wetland creauon or restoration as compen— .

sation for the loss of wetland functions,

_~The information needs are based on. expe- .-

riences in Canada and the United States

66 (Kruczynskr 1988, Lowry 1988; Hammer et
al.1994; Bond et al. 1992).1t is seldom pos-.
‘sible to completely fulfill the inforfation -
gaps and conditions needed’ to guarantee -
.. 100% success of a wetland compensation .
undertaking. However assembhng a core -

_set of baseline data and using wellquahﬁed
expert interpretation and experiénce can

: significantly enhance the chances of meet-' :

'mg no net loss ob]ectlves

N Hydrogeologw Setting

The ground and ‘surface water ‘relation-

ships (recharge-drscharge) on the impacted

area. should" be describejd on’a seasonal
. . basis. The significance of these functional . -

'r'elationships to the. surrounding: area, :
groundwater supply, watershed or ecosys-’
tem dynamics should be established to

determine which functions are the most® .
" important in the new project. The wetland. .
. creation or restoration site should be close-.

ly examined-and assessed durrng the: pre- :

-construction . phase to see if the .-
~ relationships and functions described, for -
- the wetland lost or impacted can be repro- .

duced on the new site. This task is easrer to

'achreve - within _t_he same’ hydrogeologlc, SRR
- unit or.reach of a riverine system.A.thor-

ough understandmg of what is bemg lost
or- altered must be estabhshed and- the
capabrhty of a new aréa to give rise to the.
mtended hydrologrc condmons conﬁrmed

‘Needs and Consrderatrons

« ‘test borings to understand subsurface. .
_proﬁle as it relates . to’ hydrogeologrc .
' propertres ‘ '
. determme watei table characterrstrcs -

e an estimated water budget should be

: constructed under the new. condmons -

» _the feasibility of constructrng onanew , -

“site-should- include ‘logistic consrdera—

'drawdowns machrnery operation, the: -
L types of machmery to be used and soil
© sources etc.;

e in srtuatrons where' more restrrcuve’- o
- hydraulic conditions are proposed there

- “may be a need to model the water bud-

. get and build in' provisions for surface
. water level controls to correct for inac- -
curate-predictions; and, .

" the re<creation of hydraulic condmons' .
requrred in wetland creation or restora- -

" -tion pro;ects may be a challenge for con-'
- struction crews and engineers. Success .

often depends-upon the -ability of oper-' S

* ators to understand the, plans and to use
j ~the1r eqmpment to meet specrﬁcatrons o

Soil Proﬁ’les ) .
_The organic. horizon is. the" most dtfﬁcult
aspect of a' wetland to replace.The soil pro:
file is the foundation of a wetland. It influ-

ences ground and ,surface : water_"
interactions, water quahty mamrenance

flood. storage capacrty, and factors such as ,' '

““tioris such as the, need for dlverswns R



- shoreline erosion functions more than any

" other wetland component.The soil or sub-

: :strate at the new location miust be suitable-
to support vegetation regeneration and the. -~

wetland funictions to be replaced

The type of sonl used depends upon the :

. conditions encountered at the wetland cre-
* ation site. Low- lymg areas are naturally con-

ducive to wetland’ formation, especially

" where the -water. table is close to the sur-
face.On occasion, wetlands may be located -

well above the water table: Creation of an -

impervious or semi- pervxous layer below a

- “saturated, organic layer may be _needed _

Many wetlands in the prairie region have a

“hard-pan” impervious-base, which is diffi-

cult to replace if breached by cultivation.

,' lees and other water level control struc-‘

- tures may be made of less pervious. materi-
" als than’ the floor of a wetland: Special -

‘consideration” must be given. to ‘embank:
- ments exposed to- current, storm events

and wave . acnon Most of the - decisions

‘about the types of. soil to use in the foun-

"dation; organic¢ layer and structural compo- . -
- nents depend upon the uses of the created
‘ -wetlands and the avallablhty and cost of. c
- L Biok)gical Charactenstu:s .
Bnologlcal characteristics of a site should
. be documented to assess the functions ofa
wetland as fish and wildlife habitat, in sup- -
. porting uniQue species or floristic commu-

. matenals

- Wildlife and domestic ammals can have a,
51gn1ﬁcant unpact on the success of cre-
4'at10n restoration and enhancement pro--
“jects. Cattle with free access'to wetlands .
o shorelines, streams and ditches-can quickly:
-destroy these areas by impacting the soil,’
‘degradmg the vegetative. cover’ and
enharicing the loss of the organic'layer -
" through run-off erosion. This. causes the -
exposed nnperwous layer to «dry, harden -.
" and no longer support miany wetland func:

tions. Salinity of alkali soils.is often

-increased with compactlon prohxbmng,
the growth of all but the most salt tolerant"
_‘ species. Erosion control and. damage by.
‘burrowing ammals such as muskrats,

should be consrdered in plans for - main-

tammg structures Sometlmes loose, sandy _
_soil can-be used in-the upper portion of a
structure to drscourage burrowmg ammals -

-In a restoration pro;ect ‘the- original wet-"i
- land 5011 proﬁle may be intact, which great- ’
Sy helps the task of reestabhshmg several

- functions. .Whér'e‘ver feasible, the‘_upp'ef R

layer of soilfrom- impacted. or destroyed

wetlands should be removed and used at .' -

wetland creatron srtes

‘ Other consrderatlons

:-- performance of the’ soﬂ type nutnent. _
. content and other chemical parameters -
should be:considered, aswellas how any. .~

pro;ected changes in the physncal/chem—

ical environment may, influence the -
delivery of targeted functxons under the .

- conditions to-be created

. tluckness of the soﬂs requtred in the cre-'.

“ation’ pro;ect 1o achleve functlonal
"ob]ectlves and, - :

. practlcal onsite consrderanons for devel—-

" oping the soil profile that will meet the
-required spec1ﬁcanons for. functnons on
" the creation or restoration project, such

.. as’drawdown to depos1t the soil, ability =~
-, to grade soils to elevation specrﬁcanons
. control of sedlmentanon ‘and erosion-

- while vegetatlon is being reestabhshed
climination of wildlife depredatlon on
planted/seeded _sites and nnmrmzmg
‘human intrusion and d15turbances '

nities, and to determine the role biological

" characteristics play in contributing to
: 'other functxons and values

,Blologlcal charactenstxcs are mlportant in
‘supporting such functions as water qualrty,
‘flood control, recreation and résource

based tourism. A thorough understandmg

. ‘of biological factors is critical to replacmg )

. productivity - and life-support functions,. * -

. “which depend upon nutrient cycling and

-, the unique nature ‘of trophic dynamncs
~within  a given wetland. “ecosystern. . .
a ldentiﬁcation of limi'ting‘factorsm t_he wet-

land to be replaced could also result in a -

net gain. for . biological ‘functions in the -

f .newly created or restored wetland where' gE
this is desirable. o

--Informatron._ requirements . needed to

describe biological functions in wetlands
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. were outlined carlier. A key elemérit in the
successful planning of compensation 'pro-‘
" ' jectsis the ablhty to “organize the pieces of -
. the ecosystem’ puzzle by tying together
- the physical and blologtcal components of -

~ a location. Information- integration in an

" ecosystem concept is key to. determmmg
~ which' functions aré. srgmﬁcant Of most -

.- valuable, and how they may be replaced at

the new locatlon An array of options are ’
-avallable for replacing .or enhancing bio- -

~ logical components and these will depend
upon the suitability of. the combmed Char-
. acterlstrcs of the compensatlon wetland

'Optlons for replacmg fish and wildlife
'.functlons include restockmg, reintroduc:

. tion or usmg several methods to promote‘

niatural propagation or occupancy. on the,

" _site. A-wide range of enhancement tech-

" niques such as-the building’ of nesting

- structures, spawmng habitat, planting food -
sources and cover are avallable to encour-. -
- age use by fish and wildlife. A considerable - :

“amount of research and. practlcal experi-

. .ence is. avallable on specrﬁc species and'
' commumty requn'ements food prefer- -
ences and cover types, ratios for the dis- -
*.persion .
© vegetation; and mterrelatlonshlps between'_
. _wetland -and upland components of

-wildlife habitats. It is- beyond the scope of .’

_this paper to'review the -extensive infor- - -
- .mation avarlable for.-re- mtroducmg or
" enhancing, fish or wildlife abundance on’

aquatnc _and - terrestrial

. -.compensatxon pro;ects ‘

‘ Vegetatzon

g Success. of propagatlon or enhancementb -
" cover and breeding habitat for birds, fish,

. mammals, reptrles amphlblans and mverte-f
: brate speaes .

techmques and efforts to recreate biologi-
cal components. in a new location will

68 depend upon the. overall success aclneved ’
' in replacing'the habitat functions on'a cre-
ation’ or restoration pro;ect ‘and the_f .
removal of any’ hnntmg factors’ to desrred -
species or .communities in the pro;ect_ -

design. The reestablishment of the vegeta-

tion on a compensation site jsa-: fundamen-
tal precursor to ‘the rebuxldmg of ﬁsh and’

w1ld11fe communmes in the pro;ect area

. _Re vegetatron of 4 creanon or restoratlon :

: project is a basic considerdtion, as a robust

floristic commumty prov1des and sustainis
o many physmal functrons such as - ﬂood, :

"7‘ attenuatxon pollutlon abatement and other '

water supply and-quality functions, as well

- as serving as, .a foundation for re-instating -

blologlcal communities. Once a suitable

.soil profile -has be_en prepared, and the

- appropriate water'reg'iine is in place, most’ .

creation sites have to be seeded or planted -

_ to control erosion on -banks in the short- -
‘term’ and to promote: the rap1d develop-

: ment of a desrrable plant commumty ’

The type drstnbutlon and densxty of vege-

© tation- used in-a’ compensatlon ‘wetland .
- depends upon the prrncrpal functions to- -
. be replaced -For* example, flood - control'

and pollutlon abatement may require

'broader coverage by dense stands of emer- .
: ;gent vegetatlon such as cattail. The dense"; Ce
-vegetation stands. slows ' the velocity of':' .
flood” waters mcreases detention -time in . -

the wetland ‘and permits the uptake- of :

- 'nutrlents and other . pollutants such as -

heavy metals by the plants

Wildlife habltat functlons tend to' be most
efficient usmg a ratio of about 50:50 open

‘-,water 10" emergent vegetation. The open
L water promotes ‘the growth of submerged..
aquanc plants . and 1nvertebrates used as
food by wildlife, and permits éasy access'to,

' cover. Wildlife habitat often requires differ- -
_ent species of aquauc vegetation.and sub- "

~ strate in a wetland, -from "those, used for -
‘other: functlons For example bullrush .
" spec1es growmg on a firm, organic sorl base' -

. may - support a much more- blologlcally o

diverse’ community than cattails growing -
on a soft:mud bottom Dispersed’ stands of
bullrush tend to pr0v1de much better food

Natural colomzatnon of the site by vegeta-

' tion from the surroundmg area is often the .
. most desirable option, as it entails less cost .

and risk than bringing in plant materials

from commercnal sources: Developmg e
valtemanve types of soil proﬁles vegetation - S
'and aquatlc communmes can be more dif-
" ficult ‘than creating the _ubiquitous cattail -
'.'commumty over a mud substrate, whlchf

ténds” .to- be 4_the'-_ industry ~ norm.. -
Colomzanon can be achieved by transfer:’
rmg plants -soil -or soil cores from the.



. ural environment, making it difficult = -

. are used to offset - the uncertamty B

*“ land, timing .of the compensation: -

" nature of the. functions that rcqurre. :

.unpacted locatlon or from surroundrng

*‘wetlands. - Practitionets’ should be’ aware .

that a wide range of. specific information
must be considered, such as species toler-

" ances.and geographlc variation- for- select-"

- ing -and estabhshmg floral commumtres

'-~appropr1ate for the region and. the project -
*. functions. It" is'also-noteworthy that - timing

- of” seedmg and transplanting .operations -
. can have a- sxgmﬁcant bearmg upon the :

outcome o

’ Compensatzon Ratzos, T 1ming and

e Slopes

Compensauon ratlos are estabhshed to

f-counter the uncertamty of meeting fanc- -
tional losses in newly created, restored and . -
enhanced wetlands Ratios are also consid-

ered on a case by case basrs for other com-
pensation options. :

‘ Compensation wetlands are oft_en twice as . -

“large or more- than the wetland .impacted
“or destroyéd. Higher ‘replacement -to lost
“wetland ratios (usually based on area) are
establishéd in compensation plans to offset

functional lossescaused by mefﬁcnenc1es4
in the compensanon project.. Scientific -

knowledge' related’ to_the. reestabhshment

of wetland functions increation, restora- -
‘ tron or: enhancement pro;ects is incom-

plete Sc1ent1ﬁc 1nforrnanon is .
seldom drrectly apphcable to the -
pro;ect at hand or for all the func- T
 tions at stake. Many uncontrollable ..
- sources of variation exist in-the. fat-

to réplace a full suite of lost wetland -

. functions in ‘oné area,; with the exact.
same suite of funétions and values on -

* a similarly sized compensation wet- -
land. Ratios based on wetland area

-encountered in replacing functlons
" ona compensauon srte ’

:The size of the compensatxon ratlos O
- used .depends upon the value (and: :
' complexrty) of ‘the "impacted- wet- .~

project in relation to construction of
the- development - project, and the

replacement Kruczynsk1 (1988) pro-

'v1des an - overvrew of theory and -

'methods for estabhshmg compensatlon

ratios used in pro;ects in the United. States:

©In Canada several factors can influence the
»':ratlos used, including pubhc perceptlons '
and’ pohtrcal pressures:

'Ratros for compensauon pro;ects under a .

no net loss, pohcy should be guided by- .
~“what is, requrred to fully replace the :func-
‘t10ns and values impacted or’ destroyed S
‘Where field ‘measurements- are not avaik
able to quantify functions and wetland con-.. |
© struction. capabllmes are - minimal, larger -

,;ratlos of compensation: area to 1mpacted .
_ wetlands may be necessary to ensure no.
. net loss of funcnons 1s achleved T

‘In theory, mformatlon should be gathered ' .
on larger projects well m advance of. con- -
~struction. - Sufficient lead’ time and’

resources for field studies allows.a more

thorough assessment and -quantification of

the functions to be replaced.. Properly -
" funded projects, spanning two to’ three" _
e years or more in ddvance, directed by qual-,:'_ L
ified scientific experts and reputable con-'

. sultlng firms; could save . proponents o
money by reducing the uncertainty associ- N

© ated. w1th replacmg lost -functions. Under
these cn'cumstances 4 rauo closer to 1; 1

_1'69.'



" may be adequate to achieve the no net loss .
* goal on the compensation project. For typ- -
~ - ical, smaller wetland projects on site or in" -
- the same reach, using the same soil proﬁle ' .
and vegetatron commumty, ‘the work may )
be conducted concurrently with the devel- o

- opment, at close to a 1:1 ratio.

Complex pro;ects wrth several . unknown

- functions require planning and nnplemen-'_:'
tation. of the compensation project -well.

before ‘the onset of constructron activities.

S In srtuatrons where compensation is under- -
‘taken -ahead of site development the pro- -
- ponent has an ‘opportunity to demonstrate

" the success, of achrevrng the policy goal on

. on fedéral" ‘lands in Canada. In these cir-
: cumstances the onus is on:the proponent‘ .
L to demonstrate the success of the -com- .

-;"Compensatron ‘ratios recommended for

the compensation project before develop-. -

ment is permitted. This approach is being

used to- eénhance the success of comperisa-
tton projects in- the ‘United States and may -

be- apphcable to developments proposed

pensatronﬁ measures . in- advance.

e pro;ects include: wetland restoration 1.5:1;
- creation 2:1; enhancement 3:1 and others

- on a case by case basns (Kruczynsk1 1988) -

-Wetland development pro;ects in Canada v
- often ‘involve large, complex wetland sys-
_tems and assocrated uplands. Unfortunately, -
compensatron is planned and unplemented )

for many sites ‘with -little lead time for
. gathenng field data, quantrfymg functions
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o The most crrtrcal aspect ‘with respect to:
" the timing of compensatton pro;ects in--

/Canada, is- whether ‘or'not the -project is . -
planned far enough in advance’ to allow '

~at risk and determrnmg the potentral avail-. .

_able on -the compensanon area to meet |

'requrrements of no net loss. Under these.
E circumstances, much hrgher ratios of .’
‘ .compensatron to lost wetland area may. be '
justified to address the 1o net loss directive. o

- vital field mformatron to be gathered on

the development project and compensa-

*_tion site: Lead time for research and infor-

" mation gathering is highly relevant to, the
success . of Canadlan compensatton pro---
jects Far too many Canadian projects rely

_on madequate ‘outdated information. . -
. Current data, gathered on site, underAthe"

~and - -other factors
~ "Guidance ' to equipment operators “is
:required in-the field to- avoid steeply cut’ h
E slopes on ditches and the leveling of sporl
‘piles without damage to natural vegetation.
_ The type of. construction equrpment used -

drrectron of - fully’ qualrﬁed screntrﬁc :
-experts, is fundamental to guiding the plan- -
ning and nnplementatron of. compensatron
. measures : R

: Other ttmmg consrderattons mclude deter— S

mmmg the optrmum season and weather
conditions for re-vegetation efforts and any’

“fish or wnldhfe re-mtroductrons required;
© timiig. construction to avoid drsadvanta- E

geous weather or ﬂoodmg events, and to-

'_mrmmtze drsruptron to seasonally-depen- s
dent lrfe-cycle events: for fish and wrldhfe
‘ such as. nestmg, mrgratron or spawnmg '

The slopes of constructed Wetlands shore-
line banks, streams, drtches or’ channels -
should be gentle as a rule to ensure rapid’

. re-vegetation, to. create a broader flooded™ .

area for. wetlands and httoral zones, and to -

* avoid erosion. Verucal to horizontal slopes
used- on most projects- range from 1:5 to. . .

1:15.As a general rule, gentle slopes ease

‘the transition between terrestrral and -
aquatic envirbnments, are more rapidly sta-

bilized by early plant colonization; and

':offer more favourable and- efﬁci_ent_condt_- .
tions.'fOr'r'eestablishing wetland f‘unctions.

The shape of compensatron wetlands is’

partly - determmed by the functions they‘_'
' -need, to replace There is a tendency to _
O over-engmeer ”wetlands created for water

quahty, flood control and other functrons

_resultmg in- square or rectangular con-

structed ‘wetlands_that are not functronally

" nor’ esthetically integrated “in - their _sur--

roundmgs Compensation wetlands should 3 "

: _follow the natural contours and conﬁgura-

tion of thelr env1ronment to fulfill a broad-

Cer proﬁle of fiinctions in- an esthetrcally
' pleasmg manner.- ' :

_Charactertsttcs ‘of the borders surroundmg-

compensation wetlands are key to efficien-
cy in ﬁllﬁllmg several functions. The nature -

-and depths of wetland borders vary greatly,
~ depending - upon :_sp_e_c._rﬁc functions, size, .

position of the wetland in the watersh'ed
(DeLaney 1995). *-



‘ ‘by a c'ontra,ctOI' can determine the ability of |

field crews to meet project specifications.
‘Equipment requu'ed for more cntncal tasks
.should - be “specified in the’ contract and

. procedures reviewed w1th the. operators

well before the ‘work to'minimize misun-
‘derstandmgs and collateral damage to wet-
land locatxons

Ecologu:al Trade-Offs
Ecologlcal trade-offs may occur as planned

.or unplanned consequences of wetland

degradanon loss-and/or compensation deci-

“'sions. For example an énhancement pro;ect _
-may be undertaken to improve the ‘wildlife

habitat functnon ona nearby marsh as’com-

pensation for draining a wetland. The capac- - -

ity of the: marsh may increase. for waterfowl

production, although'a. dike created for the .
. enhancement project precludes access: to.
the area by spawning fish from an adjacent -

o lake or river; resulting in loss of recreational
~ and commercral ﬁshmg opportunmes

Ecologrcal trade-offs or costs ‘of compensa-

" tion that alter fundamental charactenstlcs A :

“of terrestnal and aquatnc envrronments are

.. an . ongoing - concern in pro;ects. The -
nature of potential costs and benefits, and.
how -these relate to the significant func-

_tional values: to be compensated under ho

S net loss should: be thoroughly assessed in

g the compensatlon planmng process

o Experrence shows that trade-offs among :
- species of hxgh comnercial or recreattonal :
‘value with. those of lesser interest are com: -
_mon in Canadian approaches to mitigation. -

Ecologrcal imbalances- can result from.a
narrow focus ‘on  socio- econormcally
‘important resources in compensation plan-
ning. Thesé imbalances are induced by a

" - traditional -focus -of envrronmental field
. studies ‘and unpact assessments on highly -
. visible components of ecosystems -and
- pubhc advocacy for retammg the moré .
“valuable” components of ﬁsh and wﬂdhfe .

in development projects..

.Instltunonal barriers 'created by govern-

" fent mandates acts, treaties and regula- .
tions limit ‘the mterests of ‘environmental - :
. -and resource management agencies to cer: - -

. tain specres or groups, and severely -con-

a _stram the role mdrvndual agencres can play,,'

in the management of - ecosystems and C
_impacts. These constraints derCt agencres

to limit “their. involvement to species’ or’

- habitats ‘of . mterest” under their mandates ‘
'and encourage. trade-offs often to the detri-
ment of non-commercial species, biodiver: -
" sity ‘or hfe-support functions .in wetlands
and aquatic - environments. For example,’

the focus of Fisheries' and-Oceans Canada

. on “fisheries” rather: than fish and. the .-
L aquatic ecosystems that support them, ‘hias -
'resulted in trade-offs enhancmg commer-

- cial fisheries at-the expense of non<com-
mercial species under the no net loss goal L

of the federal Policy for. the Management

of Fzsb Habzmt

Trade—offs can also arise madvertently

among other .wetland functions. such as’ ‘
flood control, groundwater recharge, water -
‘quahty and others. These trade-offs occur
because it is difficult-to assess the scope . R
. and value-of the less visible functions in a
wetland Less visible functions ‘may be.
among the most valuable to the watershed,

ecosystem and the broadest human con-

stituency. Thére has: been a tendency in-
Canada. to. rmmmrze évaluation efforts

directed at collectmg field data partlcular-

ly for’ the least v1snble funcnonal compo- .-
' ‘nents of wetlands Inadvertent trade-offs of
one functron for another result when infor- -
" mation and- knowledge sources are-insuffi-
c1ent to -detect and dCSCl‘le the. less =
apparent wetland funcuons

‘Several methods of habitat evaluanon have< .

been attempted in the-United States to pro-

,vr_de -an ob;ectlve assessment of - the .
amounts and values of habitats lost and = - -
- gained through -development “and. “com-’
pensatory mrtrganon ” Evaluation tools- are'. ]

- sometimes used to assist in decisions con- . . |
-cerning ecological trade-offs. These indices
“ar€ based on parameters such as “habitat
surtablhty for certam species. An ecosys-. =

tem approach and thorough knowledge of
past, present and future potentlal of the

site in-its unaltered form is necessary to *

use “habitat evaluation tools .with confi-

dence. There is great latitude. for the"‘

misuse and mlsmterpretatron of tools for

measunng the value or srgmﬁcance of wet- -
- land’ functions and resources, pamcularly
in the hands of unquahﬁed people
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‘ functrons and values in the hope of gaining
: pro;ect approval circumventing - regula- '
- tions or containing costs for the: propo- -

' sor muddle through” environmental assess-".
'-'ments .using evaluation’ tools with little or -
- poor data on ﬁsh wildlife and ecologrcal '

Unfortunately it is.common for consultants
to misuse assessment tools, to downplay

nent Consultmg firms often try to “get by”

relauonshlps glven by an : engmeermg

T group. Although many consulting firms are

pushed into this situation by government -
and private sector ‘focus on pnce in com- - :
petltlve blddmg processes inadequate -

products can be challenged and may entail

. 5everal follow-up costs to the proponents

- Proponents should seek the bést ecologlcal
 expertise a and information available to make
" informed. decrsrons In thrs way, proponents
- and regulatmg agencres can be advised of
the real costs and - plan compensanon'-.
accordmgly A stralghtforward approach ’
* involving. ‘community stakeholders, quali-~
-. fied experts ‘within the appropriate. field: -
“and the fesponsible. management. agencies,
minifizes the threat of future legal action '

“or adverse .public. reacnon 'to the” venture..

Public. _protests and legal- challenges An -
‘ "~ be gmded and assisted by practical. experl- :

-ences. in.. 1mplementmg mmganon and :
B compensatron in the ﬁeld ‘

by commumty action and proponents have. -
_faced bankruptcy in the process -

‘ ‘Monitoring, Evaluation and Adaptive B

Canada  can ~have far-reaching conse-

. quences ona ‘project-and the proponents ,

Projects haVe been successfully terminhated

s AManagement

the _face of: development Although some

opment w1th enVIronmental stewardsmp

' Momtonng, evaluatlon and ‘the apphcanon_ .
“of adaptlve management prmcrples are'_
vital components of the accountablhty and "
o learning ;processes relating ‘to mitigation. -

Momtormg is needed to ensure that pro-

" ponents meet ‘their _obligations under

development agreements and to evaluate

¢

: success in meetmg no net loss Ob]CCthCS
Momtormg should be transparent and: i

accessrble to the pubhc '

' The sc1ence supportmg wetland compen—. RN
. sation in Canada is not well developed and
. project’ unplementatlon contains a high -

‘degree of uncertamty and mherent risk.

- The science surroundmg the replacement .
- of wetland functions is critical to wetland ©
" compensation potennal Practical solutlons o

to working in and -near wetland environ- -,

~.ments will become-more important to wet- - X C
‘land practltroners developers regulatoryH L

agencies, stakeholders and the public -as

‘.vldevelopment expands in. remaining’ wet-“ )
land-supported ecosystems

| Buﬂdmg the knowledge needed to replace Tl
~ wetland - functions ~through’
" research and pracncal expenence is; the ~

.scientific

.. key'to the successful desrgn and u'nple- e
. mentation of compensation projects in the
- future. Research on wetland ecosystems. ist

a long -term undertakmg, whrch is now-

- unhkely to prov1de many of the ‘answers, .
needed in the short term to achieveé no net
- loss of functions: through wetland: - mitiga-

tion and compensation. Research should

Momtormg and the evaluanon of mitiga- -
~ tion measures and pro;ects ‘offers an:- v

opportumty to buxld upon and' accelerate

<.t‘he3kn‘owledge_ gaine_'d thr'on.igh reSearch.

.A no net loss pohcy opens the door to con-. ; k 'Adap tive Resource Manag ement

.sidering mitigation measures - to prevent’--
. ... the loss of wetland’ functions and values in e
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- wetlands should never be deéveloped, and.
,not all functions can’be compensated in’ ..
-every situation; no net loss’ pollcy offers-an - .
opportunity to harmomze economic devel-

Learnmg must become a foremost compo-
nent of wetland mmgatron rmplementa-

.tion, as. sustamable ‘development of - - . .

wetlands cannot be attamed with the limit- -

led . knowledge currently available - for
_replacmg wetland functions in. ‘Canada. -

Adapnve resource management (ARM) isa -

management and. léarning - process devel- -
oped to meet ‘the- challenges of managing
resources in the face of uncertainty, witha .=~

'_focus on morutorlng and assessing thé out- |
.comes of decisions. to reduce uncertainty

in the future. ARM may. also be defined as | -

.a process' of learning about system

responses through the experience of man-

A.‘agement (Walters and Hilborn 1978)



; -Adapttve resource management dtffers sig-
nificantly from haphazard learmng and. .

decrsnon-makmg through ‘trial and- error,

.although ARM ‘may be confused with the’

latter; ARM i 1s a sequential, ordered process,

which targets learmng and management -
performance as’. two. dtstmct sets .of
. products resultmg from program imple-
“mentation. Momtonng information is used; '

to verify. predlcttons from compettng
_response models and the knowledge

gained through experience is mcorporated.“._ .
‘in the process to nnprove future decisions.

' L fI’he strength of ARM emerg_es'm c_onserva— .
" tion decision-making where four principal "

' sources of uncertainty, namely — environ-
- ment, incomplete management co,ntrol :

) .samplmg error and’ structural uncertamty -
- — pose tisks and potenttal limitations to .
management performance (Contmental

- Evaluatton Team 1998)

Envrronmental uncertamty stems from )

".uncontrollable env1ronmental factors
which may curtail management ob;ectrves

" For example, unanttcxpated changes'in the
"morsture regime caused by climate change S
. may limit- success of otherw1se well- -

planned compensat1on ‘measures..

Incomplete maragement control refers to. -
‘ _'the inability to consistently predict the out-
come of management options in a glven sit--

~ uation. ‘For, example vegetation .on -a
. restoration-site may not always respond in
S a predtctable mansier due to local growing

conditions _ and. - moisture . - regime °

(Continental Evaluation Team 1998).

‘ -Samphng error, or “partial system observ-A
ability; -is uncertamty that may arise. from -
. samphng bias, or 1mprec1510n in_the sam-:

" pling conducted under. a .monitoring .pro-
‘gram (Contmental Evaluation Team 1997)

: Samphng error. may occur. where parame-

-ters of interest- must. bé estlmated from

. mcomplete samples. Structural uncertamty

_ refers to an incomplete understandmg of

‘system « processes that produce  the .~

" observed results. In ‘the case of ‘wetlands,
_ incomplete understandtng of the physrcal

‘and’ biological processes supportmg wet-.

_ land functions, is at the root of assumptions

_ used-in mitigation and compensation mea- -
'sures. Untested assumptions are often the-

main _source of uncertamty in the de51gn
and unplementatlon of conservatlon pro—

: ']ects and management plans

 Adaptive resource management ‘is most-"
..apphcable when there is a_ mandate’ to-
" ".manage despite uncertamty, and when

research fundmg is limited. In cases involv-:
mg wetland mitigation, there is an ongoing"

. need to respond to development initiatives .
; and prescribe management mieasures. Time
is_seldom availablé to find research solu-.. . . -

tions on an individual project - basis. It
seems apparent that wetland practitioners,

will' need to develop- the bulk of - their
knowledge from expenentlal learnmg in
‘the future. ARM offers ‘a practical’ frame:

work. for achrevmg this goal for wetland
mmgatton in Canada . :

Adaptlve resource management dlffers

~from - the traditional decxslon-makmg

process 'most commorily practised by
resource management‘ agencies. and is
often referred to asadaptive management. .

: In traditional forms of i management a smgle
:hypothesm or model” of the system dnves

the management decision-making process

. The model-is built on historical and other
‘ background informatijon, - supported by
.research to the extent possible and tem-
pered Wwith the msrghts and experiences of .

managers. _Policy decisions assume- this .

‘model is the single best representatlon of
: how the-system works ; providing the best

estimate of response to the pohcy or.man-

v agement “treatmeént.”

: ':'The strength ofARM is that it exphcrtly rec-
. 'ogmzes sources of uncértainty and address-,

them ‘at " the begmnmg .of the
management approach This approach

.butlds learning - into ‘the -management
" 1 process as a dlstht ob)ecttve ACthC ARM
_uses.‘an 1terat1ve process of momtormg,
. 'assessment and decision-making to test a’
range. of - alternative . models Informatlon '
‘dertved _from system. responses is used o

discriminate among competing models

- using a “weighting” system, Wthh pernuts »
" "the most accurate concept to wetgh more .
, 'heavrly” in future dec1srons ' :

'Apphcatlon of the acttve ARM approach
i recogmzes that some management or poh-



cy decisions will be more informative than

-~ -others in acceleratmg the! learnmg process,
- and uses management and pohcy strategres :
to inform, as well as to meet more tradi-.

. tional ob;ecttves (E Johnson -pers. comm.).

" Policy decisions are based on a'computed .
.~ balance between the “best” .management
. decrsron in the short term, and a long-term-

- intérest in drscrrmmatmg the most power-
ful (f: any) .among the alternatrves (Walters .

. and Holling 1990).

. A'The ARM approach starts wrth broad ques- _
_tions, which- are an expression of the'’

incomplete knowledge about how the “sys-

~ tem” of interest behaves or functions (see
- Figure 3.2). These questrons ‘may " ponder °
: brologrcal assumptions or ‘the theory used

to guide wetland management decrsrons

Articulating the “rtght” Quesnons is critical
at the outset. These questions should gen- e
erate exphcrt hypotheses about the key'

sources of uncertainty, whrch affect man--
agement performance (Anderson et al .

- 1996).

N ~‘Hypotheses

should be concise : and

'_amenable to testing usmg empmcal rnfor

mation' as - the basis for drscnmmatton o
- among’ competmg ideas.The next step is to -

calculate the Expected Value of Perfect

Informatron (EVPI) EVPI estimates the net

worth of an: mvestment in finding out more’
about how ‘the system works. EVPI is"
defined as the gain in management perfor:
o mance resultmg from the ehnnnatron of -
uncertarnty (F Johnson pers comm. )

Y he estabhshment of an active ARM
L -process may be cost effectrve where, the
i potentral gains in mformatron are’ hrgh and
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" this case, the best management actron is

the investment in time, money and human

resources needed in the monitoring and .

. assessment stages -are offset by future sav- -
* ings.Where EVPI is thought t6 be low, man-
L agement or pohcy decisions may be -robust -

with respect to sources of uncertamty In

the same whether or not the mformatron 1s

"avarlable Gohnson et.al. 1997).

g. ngelman pers comm)

. . v Can exphcrt commonly held ob]ectrves

" be embraced?

. ‘Do mformatron needs lend themselves

o ARM?

© .+ Will resources be re-allocated based on

better mformatron?

o Is learning possrble?

The adapttve learnrng paradrgm dtffers
© from the traditional srngle—model decrsron—'

~making . approach m a fundamental way,
however tradrtronal research focused on

well- defined, critical questions'is. strll .

required to advance learning and the appli-
catron -of knowledge Most ecological

+ research us€s.a’ hypothetlcal -deductive

method (the classical ieductionist scientif-.

i process) to dissect the - phenomena '

- under: study into its component parts,

. wheére they ‘can be studied in detail. - -

Hypotheses on the:basic functions and

relationships of interest are established, :

and predictions from the hypothesrs(es)" '
are tested 1n the ﬁeld : 8

, Adaptive resource management focuses

"more on effects t0 steer learning - than
‘causes. It monitors and evaluates the prop-v '
erties- emanating from a ‘phenomena under
- study. -Through. observatton of emerging -
_properties, inferences can be madé -about
the nature of the phenomena, which may be
- of potential use to decision-makers.To some

extent, the advantage of an adaptive man:-

-agement approach is that it bypasses the
complexrty of systems anda need for knowl- -
edge of the details of the mtemal workmg '
relatlonshrps 'which produce the “net ‘out--

~come. In many cases, these. complexities .
are beyond the scope of research capability -

to dissect, understand, and. re-integrate in a-
fashron which ‘would supply timely and'~
rehable dtrectron to dec1sron makers ’

In essence, the adapuve manager does not -
_-study the inner workings of the watch

~ when all that is required is the abrlrty totell

‘time. ARM serves. to mtegrate science and
management in ways that are comfortable

- and- productive for managers (Johnson et -
: : “al. 1997). 1t is a form’ of “civic' science,’
The followrng questrons are useful i in deter-, ;
. mining whether or not a reasonable poten—
" tial exists to applyARM ina gtven srtuatron .

‘which pursues reliable knowledge 'in" a - ‘
manner consrstent with awareness ‘and

‘sensitivity to- real world' constratnts faced' c

by pubhc pohcy makers (Lee 1993)
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AN ADAPI'IVE RESOURCE MANAGEMENT APPROACH
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Since time and money are not available to
_answer all questions about. the replace-
" ment of wetland functlons through tradi--

tional . research; an adaptive management

. approach is essential to speed up thelearn-
- ing process and guide dec1sron making for-

- wetland rmtlgatron and. cornpensatron Tlns
- " does not preclude the need for research on
-the fundamentals of wetland ecology.

',Adaptrve resource management should be -
- 'seeh as an opportunity to incorporate prac- -
tical experience -in learning processes”
. drrected at understandmg wetland ecology

: Improvmg the performance of mltlgatlon

measures beneﬁts all players by meeting
social, €conomic: and environmental needs,

» - and by saving proponents agencres and

stakeholders time and money. ARM' should :
become the centrepiece, guiding the plan:
‘nmg and nnplementatron of wetland miti-
~ gation and compensation on federal lands _
-and elsewhere in Canada. A national focal
) pomt for planning, implementation, coordi- _

" nation .and .analysis of adaptive resource

" needed to support the growth of wetland -
conservatlon knowledge, in a reahstlc and"

'management for wetland mmgatlon is

- effectrve manner across the country

- functions at the project level, need to be: .
identified and addressed in an ARM frame- -
.work. Nationial coordination “of". adaptnve

: f.resource management research lmple- '
_ mented at multrple pro;ect locations across =

Fundamental questlons concernmg wet-'

land. processes and how these relate o
practrcal methods. of replacmg wetland

__the"country, would accelerate the advancé
- of mitigation and compensation techinolo-
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-gy, and provide a source of tlmely, cost-. . ,
effective .guidance for achlevmg wetland: N
conservatron in Canada :

Roles o_f the PrOJect Team,

' :Proponents and. Governments

in.the Mitigation Process

The roles of the project tear, proponents."
) and governments have tended to overlap'in
’ many cases-in Canada where the regulating’
_agency also’ has an interest in proceedmg»

~‘w1th the’ prolect The- overlap often results

vin governments underwrrtmg a portion- of .

‘ the COsts. of envrronmental assessments by

 providing unlimited access to staff exper-
' tise, assistance in field work and sampling, -
“"and free helicoptér or air-time to consul-
. tants workmg on behalf of the proponent

I_t is es_sennal that the roles of proponents

- . ‘and government ‘agencies_ be clearly sepa-
- fated in the :environmental assessment and. |
'decision-making process. Working closely’

with consultants and provrdmg them with”

resources and servrces 'which they should
' undertake under contract,. often simply

expands the proﬁt ‘margin, at ‘the expense

.-of pubhc credibility in‘the objectivity of -

government. Public accountablhty is best '

- served by'a clear dehneatlon of the roles - '

. .and"interactions expected of proponents
' and- their consultants; and the- regulatory
. agencres in the begmmng

Pro;ect Team roles include.

. butldmg dralogue awdreness and rela—
tnonsmps among the. ‘principal players
fstakeholders and ‘the pubhc in the
. -process; -

el orgamzmg' the prolect approach and .

o bunldmg the information database;
. recelvmg advice- and input frorn all
sources onthe project; :

. consxdermg recommendatlons for the.’

mitigation and/or compensatlon proce-
; dures, measures, optrons -and plans;

+ .developing innovative approaches tools

or other. requrrements to achieve con:

_ servation or no net loss. objectives;and, .
. usmg the best scientific mformauon and
: ,experrence avallable to arrrve at a har-
momzed win-win’ " situation as opposed

. to specrfymg trade-offs ‘

'.;.Proponent roles mclude- S
.+ providing the resources to fulﬁll mfor-

" mation requnrements and to nnplement
" the avoidance, mltlgatron and compen-
sation measures recommended ‘by: the

' panel -

-+ where compensatlon is requu'ed ‘the -

* proponent should tmplement the. pro- -
ject. without' any flow of . f1nanc1al
- resources through government;

o' where compensatron banking may be -

requlred to’ increase the ﬂexrblhty of

C optrons ﬁnancral bankmg should be "



- . maintained in- pro;ects affectmg

* vation objectives are met, and that -
their leglslanon and policies are fol-
- lowed; :

- maintaining adequate expernse to
. assess the potential . impact of -
. development projects on wetlands

" . and to oversee the’ development
" and’ unplementatnon of rmtlgatlon :

~ assessments -and project -evalua-
tions are conducted, and 51gmﬁcant
_elements addressed; :

- fications, suitability and capabilities
- of consultarits used. to conduct the

-promoting " the development of
. wetland - management knowledge
-and technology, through the imple-
- mentation and coordination. of
- adaptive- resource management.

_and compensatlon

" through a recognized-conservation non-
- government organization or third party

in‘ the private, volunteér sector;

guaranteeing success of the. mitigation E
o and/Or cdmp'ensation'plan'using objec-
- tive cntena as an. mdlcatlon of the miti- -
gatnon or’ replacement of wetland

““functions; and, . . -
-establishing and mamtammg a momtor-'
- ing 'system to evaluate the success of .
mrtxgatxon measures and’ compensatlon A
. projects: The system should be accessi-
ble and transparent to the public. o

. Government roles mclude
Aensurmg that the public intérest is .

lands over seasons, .
relevant time scales, and how these affect‘ ’

: Wetland dmstnbution ina Watershed
" The type and positioning of wetlands with- .-

in a watershed are d1rectly related to wet-
land. functions and values in an ecosystem’

(see -Figure 3.3). Several important’ infer- _

“‘ences can be -made about ‘functions and -
_values based on this mformat10n as a start
‘ing pomt for: ﬁeld assessments :

Env1ronmental assessments should consrd— _
er the spanal temporal dynanncs of ‘wet- ‘
“and . ecologically

.a

Flgure 3 3
: DIAGRAM OF WETLAND DISTRIBUTION IN. A WATERSHED

wetlands

and/or compensatron projects;

mamtammg an onus on.the propo-
nent . and "his/her- consnltants to
ensure vcomp‘etent environmental

mamtarmng public. conﬁdence in, .
and access to the’ process .
checkmg the project record, quah-

work and make’ recomrnendat_rons,
ensuring that their wetland conser- .

rev1ewmg project momtormg and )
evaluation's by the proponents, and
ensure procedures are maintained; -

approaches to. wetland mmganon




: 'functronal relatlonshrps to the surroundmg K
L ecosystem Assessments based: on descrrp .
- tive snapshots in time”do-not’ capture- the
- .dynamic role of wetlands and often lead to
~““conservation” measures that tend to func- -

 tionally isolate wetlands from, the ecosys-

.tem. Accurate interpretation of wetland -’
" '{functlonal relauonshlps is key to planning,
‘ .,_appropnate mntrganon or’ compensatlon '

’ measures

The beaver isa smgularly key player in wet- ﬁ
Iand dynarmcs throughout a Watershed :
» Beavers move through ‘a watershed creat-
- ing new -ponds and swamps then aban-’

doning to.’ dry and - become_’

‘them -

repopulated with terrestrxal species. The

relationship between beavers their preva:
» lent food sources such as aspen, and river-- '
’ ,"_'me systems i
"rejuvenatrng wetland functronal capac1ty '

plays -a .’basic - role .

“ina ‘watershed, over a 50 to 40-year cycle..

' This: dynamic: relationship . is a key influ-
‘ - ence-in wetland ‘ecosystems in- many parts .
- of the country, and an lmportant consrder-‘. '
- ation in- wetland nntrgatron and compensa— -

'-",tion. .

_ ‘Zone A —1is deﬁned by the upper reaches‘-- ’
' of a. typrcal watershed In undeveloped,_ !

} ‘envrronments the terram tends to be heav-: '
- ily wooded, has higher relief; with, shallow - -
. soil proﬁles small, fast- flowmg streams and .

'many intermittent, seasonal tr1butar1es

§ ~Soils are often aadnc and. wetlands tend to
 ‘beless productrve types, such as bogs, fens
. and some wooded swamp. Early succession -’
. wet meadows and swamps may be numer--: s
ous; but sma]l in size. Several. seasonally - -
- flooded, “small- wetlands may not -contain -
" “water every year, and for the most. part,do .
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not resemble- wetlands Nevertheless these -
: ephemeral depressrons contnbute to flood.
_-control and fulfill a variety. of other func .

- tions in’ years of abundant run-off

“The small srze mtermrttent nature and scat-' :

" tered drstrlbutron of wetlands in the-upper

- reaches of watersheds belies the function-""
eal unportance of this zone: in: downstream:
. :floed. abatement water supply and quahty'f- ,

T management for- fish and wrldlrfe habitat - -
and in ground water recharge Wetlinds in .
~ Zone A aré important in stabilizing stream'-":;_
-banks, in retaining soil in ‘the upper

'reaches of the watershed controlhng ero- A
.. sion and fish habrtat damage from severe' _
. storm events, and in contrrbutrng to water .
: storage and moderatmg seasonal ﬂoodmg

Developers “tend to’ overlook the unpor-_:"

' tance of weétlands. in’ this. zone because.
they are small mostly “dned—up” anid abun—,x" FEN
 dant. However, the development .of hnear 7
+_structures, such as roads in this.zone, can B
have sweepmg nnpacts on dralnage pat-~'
terns. and -wetlaid ' functions . over an.
" extrémely. large area. Although .thé “foot:
print” of -a ‘structure may. be very small in
" ',_'proportron to: the .area left in a natural .
-state, it is. the barrier effect of hnear struc:-
" 'tures that can alter dramage patterns and'
! adversely unpact wetland functrons over a
-much greaterarea.

: Hydrotechmcal studres performed in env1-'
'Z;ronmental 1mpact assessments’ tend to- _' g
'overlook small-scale dramage patterns over.” - . B
a large area, focusmg oni damage preven-v' '
tron for “51gmﬁcant” elements on the’ land-u )
‘scape and to mfrastructure Many barrrer .
structures have msufﬁcrent allowance for, '
'seasonal water passage, resulting in. srgmﬁ-’ o
cant’ local alteratlon in drainage, soil mois-
ture, floral commumtres and habitat = ¢
:'funcuons Tt is critical to mmgate all water: .~
crossings, mcludmg seasonal streams, ‘with i
. 'approprrate dramage capabrlrty, and to min- '_ .
' 'umze nnpacts to. exrstmg wetlands :

: Zone B —is deﬁned by the more- gently' e
g'rolhng or flat terrain w1th deeper soils, -
“slower ﬂowmg, larger streams’ and’ nvers
and. broader; -productive floodplains - sup-;_'.

* porting’ larger wetlands: The nature of

. potential impacts shifts to’ larger develop-—. .+
“"_ment pro;ects mVOIVmg dredgmg, channel—; L
“ ization, .
transportation, urban and industrial devel-~ -
~* opment,or floodmg wetland basins” for. '

. hydro-elecmc projects. Smaller early suc- " -

_ cession: wetlands 1n this zone are removed“f -
iR land cleanng and for agrrculture .
"Erosion, sedimentation’ and declmes An

drammg “and filling - _.fo'r,;

water quahty are typrcal unpacts

,Larger more productlve wetlands in Zone R
B tend to support a much greater d1versrty o
-and abundance of faund and flora per unit - -
: area than the upper reaches of the water-'_" :



shed. Areas.of crmcal wildlife and fish habi-~
tat become more. apparent and easrer to .
delineate. This zone *may also contain
extenswe areas of small to mid-sized wet- .

" lands in glacial: moraine; such as the prairie

- pothole country. Individual wetlands have -
‘greater capacity -for storing - run-off and

' 510wmg flood water, mamtammg a higher

water table - 1n the uplands as a hedge *
- -against. summnier drought and improving

water quality: by -removing contaminants

- through ‘sedimentation and uptake by’ '
© aquatic plants Wetlands in this area are key .

to contammg non-point source pollutlon
. of surface and’ groundwater supplies in
,agncultural landscapes St

- sive floodplains. The largest, most. produc-
tive wetlands in a watershed or ecosystem
are most often found in the lower portions:

These wetlands tend to have the- greatest -

capacity for.a wide range of functions, and

the highest levels of. biological diversity
occurring in the’ ecosystem delmeated by. .

. the watershed

The lower reaches of watersheds are most' '
likely. to contam human settlements ‘and -

industrial development Ma]or river flood-
i plams deltas, estuaries and the Great Lakes

lowlands have attracted the hrghest human

removed by urban mdustrlal and agrrcul -

“tural land- use. Remaining  wetlands. are .
. under. constant threat from development
. pollution’ and sedrmentauon ’ "

Marshes, opén water wetlands and swamps-
are the predommant wetland classes in the

" lower reaches.of a watershed. Marshes and ,
- wooded wetlands .on ﬂoodplams in bays.

and along oxbows have a tremendous
capacity-in an-unaltered state to store and
slow. waters, 'rernove ‘nutrients and sedi-
ments, and attenuate flood ‘_peaks. These

*-.wetlands also exhibit the greatest capacity =
- to support fish, wildlife and biological o
diversity, Although many remaining wet-. .
o " ~ lands in this zone should not be developed
o Zone C—is defiried by the lower. portrons -
".. of a watershed that tend to contain areas of .
deep, fertile soils in river deltas and exten:.

at any cost the reahty is that development .

s ongomg ‘and - is’ likely. to continue.
.Wetland
apphed and evaluated under a no net loss, -

compensation, competently
or net gain prrncrple ‘appears- to be the
most viable option for maintaining wetland
functions. and values in. srtuatrons where '

'development will proceed

densities in southern Canada. Over 70% of -

‘the wetlands in these areas have: been







n ‘a world of raprd populanon"

.growth, whrch reached 6 billion peo-

ple in 1999 and will in all likelihood

* climb to 10. billion by 2070, there

" will 'be_even more. severe effects on our.
environment than we have. expenenced to -

-date. Canada will not escape. this popula-

- tion growth, nor the development -pres- .
sures that it will generaté. Now is the time - :
to move towards. reasoned thought and .
reasoned responses to that growth and the
effect it will have on increased urbaniza-
. tion, industrial development, waste dispos- .-
al and food’ production. ‘Environmental "
disturbance is -inevitablé. and more ‘land
. "and "water will ‘be affected. Somehow .
- Canada must move- to accommodate this -
- growth and manage “its disturbance. .
. 'Ecologlcal systems, particularly wetlands,
.will be affected. Retention of these systems.

-is critical to provide potable water, wildlife
habitat: and "a place for these ‘increasing
. numbers of people to recreate and relax

To this’ pomt in ttme no comprehensrve

'_,document that ‘pulls together the mitiga-

- tion process thmkrng and/or examples ) E Avozdance

- from across Canada exists. Before. this pro-

“ject started, little comprehens1ve thought'
-had been glven to where wé came from, v
'where we:are or where we are going on -

. _this issue. ‘It is the hope of the NAWCC
' (Canada) that this document will serve as a

beachhead for the future on the rmuganon
B process Coh '

" The. prmcnples guldehnes and framework"'
_Ifor applymg the mrngatron process out- -
" lined are the result of many years of active .
fesearch, consultatron and practrcal appli- e
. cation in collaboratron with ‘a wide range -

of. mterested partles in a varrety of eco-
" nomic sectors. It is as comprehensxve in
-nature’ and reflects- at this stage in time,

opinion from ‘the professional sectors 1n' .
' Canada that are aware of, or-participate in,
. activities involved in the . mrtrgatron'.-
process. Hopefully, it wﬂl inspire more, .
thought, reflectrve action and conservatron

of wetland and other critical ecosystems

"Avordance mmrrmzatron and cornpensa—'{'.-'.

tion' are components of the mitigation

process. Guidelines for these- have been .
-outlined. A practi¢al framework for apply-"

'ing such ‘a process has been suggested
Case studies have been referenced and’
i reflected on. Some of the most crmcal‘ o
B steps and issues in the mmgatlon process-

are outlmed below ' : :

- Functzons Approach

Wetland functrons values and beneﬁts‘
were discussed in the opemng of the doc- °

ument. It is cntrcal to always have the func-

“tions of the wetland or

‘wetland' .ecosystem to_be 4 0 Reﬂectlons

- Kennetb WCox

impacted clearly . outlmed at.

..all times. Fanctional evalua-

‘tion and. use of such method—

ologres is.not advanced across Canada and-'
- it i$ -essential’ to -point out to. decision- .
makers professnonals and the pubhc the . "
'unportance of these habitat types to water-,
- shed ecosystems. Oné measures the health -
. “of 2 wetland by the functions it performs, =
" not just by the amount of water visible or
the wildlife around it. No point is more'
-critical than this one.- :

- This must always be the. first step
Detecting projects before construction

begins is more than half the battle.
Canadians have lost a large percentage of

their wetlands in many different ecore-‘; "
-gions.Too often, those involved in: wetland
disturbance- want to jump to’'compensa-

tion, want to write a.cheque and be done

-with the frustration of dealing with Mother. ™
‘Nature and the environmental 1mpact
: process Ducks and turtles cannot swim,

€at and breed in a “cheque” Even.ifa newly-

created wetland is proposed it may not’
.funcuon properly While some: wetlands

can be constructed most cannot

'Avordance is the first dnd most unportant C
' component of the mmgatnon process

Multzdzsczplmatjy T eam of

. _Experts

* One cannot enter into a mmgatron process ;'

and expect to. do ]ustrce to the system' _
under the threat of being impacted, with-. s
out advice from wetland hydrologists, ecol-

.. ‘ogists, biologists,, engineers, restoration | - . .

' specmhsts and commumty leaders The“ S



. funcnons approach Wthh the vast majori- -
-ty of Canadian wetland pohcy or guidelines-
is based on, demands this. Most projects -
ignore this critical step — critical not only -

" to the protection of the: wetland but also to

’ Undertake a thorough mventory of avall-_ '
"able 'data and resources (see Bond et al. ..
1992).A great deal of existing information -

educating and communicating wetland

unportance to other sectors’ of soc1ety

»Pre-Project Baseline Data

is avarlable As well, insist on a pre-project

baseline data study. It is 1mp0351b1e to work’

' 'through the’ mitigation process in. a scien-

tific and rational way. without data: Data
must also’ be’ collected throughout the

. process if the mtrusron proceeds

' _Publu: Particgpatzon

‘The process . should involve pubhc stake-

-holders, in many cases the owners of the
" wetland. being impacted. It is essential to -
bring them and the1r potentlal power “on
" side” In most mstances the printed or vrsu-' '
coal media will pay more attention to the -
public than they w1l1 to the team’ workmg'.- :
"on the rmtlgatxon process Never underesti- -
., mate the Ppower’ of the public — they may -
. be:the most. unportant factor m obtanung _
-avmdance : :

Prq;ect Design and tbe

’ Mitzgatzon Pilan

" part of the project design. It should not be *
~an afterthought. Environmental assessment - -
. is a relatively new process.in Canada and is -
not always well understood Pro;ect propo-
_nents ‘understand. the reqmrement of an
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_ ' ronmental assessment w1th the mtennon .
. of full documentation or full concern that’

An . envnronmental assessment should be

env1ronmenta1 assessment legally  and
pohtxcally But do they enter into-the envi-

. might lead-to avoidance, or to providing a
_sound basis for the mmnmzatlon of pro;ect

';"drsturbanceV Many just see it'as a’ part of
“the’ permitting process. Attention to_the

i steps outlined "in this secnon ~will help

préssure proponents to:an-open and trans-

. parent environmental assessment.

On-Site Supervzszon L

The envxronmental assessment is not a mit- "

" igation plan It merely detects residual - -
impacts, Mitigation plans address them. If -
* the project is approved, on-site supervision
- should be one of the requirements. of the -
: mitigation. plan. Not -only ‘i it critical to
have part of the mitigation team on site to-.
- ‘monitor the’ process agreed to, but itis also )
.critical to monitor progress and process so - '
‘that rmd-course corrections: can be under— :
. taken: Part of - this involves educatlon of,
“and momtormg, the various components of
'constructlon (for ‘example, heavy ‘equip- .
"ment operauon toxic material storage) '

On-srte operators and supervnsors are criti-

‘cal to the proper completion of an agreed- -

to mlmmtzatnon plan. As well, havmg a
momtor on site allows discussion wnth and |

' therefore, education of pro;ect developers,:
; workers medra pubhc and_others. who
. work at; or visit the site, durmg the wet-
- land’s d1sturbance

‘ »Long-T erm Momtormg and

Contingency Planning

While momtormg is not specrﬁcally mclud- .
ed by name in the mitigation process it is
important for measuring the effectiveness
of the minimization and Compensatlon'

~ measures outlined for. the project. Ask the
~ following questions. Will the proponents/.

opponents of the prolect being worked on .

" be in. a posmon to measure the success of: :
’prescnbed measures’ after prolect comple—_

tion? How effective was the entire mitiga-
tion process three, five and ten years after.

. the dlsturbance has taken place?

: -Learmng and Adaptwe

Management

Consider documentmg in print or through '
' ,_.vxdeo ‘the ‘wetland and its proposed or.
delivered disturbance: Document the steps-

outhned here, and : any other steps that are,
consrdered important. In this- -way, other

_people can learn from the expenence and- ,

‘the mformanon that such a new case study

can provnde to help improve. wetland man-" ..
N agement and the mmganon process in the. .
” future. . e



. These nine steps and/or- actions are the

most impoftant in designing and"imple-

‘menting "a mitigation process. As such a.
" mitigation sequence is refined, adapted-for .-
use and implemented in a variety of distur-
bancewsituations across the country, it is -

hoped that serious impacts to wetlands

and/or wetland systems can be avoided ()r,j o
.. minimized, thus protecting -one of our . -

most important natural resources;
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Avoidance~ The preventlon -of rmpacts
“either by choosing an altemate pro-.

ject, alternate design or. alternate site
_ for. development This is the ‘first
" choice of mitigation alternatives, par-

" 'trcularly for’high quality/unique wet-. -
lands, and wetlands "6f national or |

international importance. It. should

" "also be’ the choice in situations =
‘where cumulatlve impacts in.a spe-

’ cific’area exceed a. ‘certain: threshold

-and ‘where impacts of even a-small . ﬂ

.magmtude will result -in: srgmﬁcant
. negative effects ’

Beneﬁts. Products serv1ces or expen— R
-ences$ that flow from wet]and func- =

tlons ‘and values

: Compensatlon. A last resort in. the mrtr-' :
© gation process, compensation refers’

to 'a variety - of alternatlves ‘that
attempt to “make up for” the unavoid-

“able loss of of damage .to wetland -~

functions and “values, usually by

~improving wetlands off-site from the - '

‘development. - Preferred ‘methods

. include x:estoration.and ,enhance- o
- ment of wetlands, although the cre-

.. ation of a new wetland would also

- . ’be a potential compensation method.. ~
~ Securement of :a wetland alone_
" would not normally be considered

adequate _compensation. because ‘it

" would net result in. the replacement
" of lost or damaged wetland func- -
. tions.. However ‘there may be situa-

tions in which a combination -of -

securement and other compensatory o

measures ' may. be -appropriate..

.Compensatlon may also include the'

financing of wetland-related activities "

- such as research and-educition. "

Creation- The conversron of a per51stent ‘
non-wetland - area - into. a ‘wetland "

_ through some human act1V1ty “This

‘definition assumes that ‘the site has-

_not been a' wetland within' recent
" times (100 to 200 years) (Lewrs-v
" 1990). Simply put, creation refers. to

the construction of a wetland where

. none prevnously existed.

Enhancement. ThC _increase ll’l one. OI' .

more values of all ora portlon of an

A :existing"'W’etland hy' human 'activities .
often with the accompanying dechne_ ‘
‘in"" other- wetland values’. (Lewrsi

1990).

“Functions: The natural ‘properties -and )
: processes (physrcal .chemical. or bio- -
loglcal) assocxated wrth wetland:

ecosystems

Minimrzatron- The reductron of adverse_ .
effects of ‘development .
“on- the_functlons and-,

vt 50 Glossary

-ing .planning, design,

1mplementatxon " and | :
momtonng), to the smallest pracnca-
ble degree ) s

Mmgation. A process for achlevmg wetland
vconservatxon through the apphcatlonv '
. of a hierarchical progtression of altema— '

" - tives, which include:

(a) aveidance of unpacts

®) mmimizatlon -of unavoxdable

‘impacts; and

‘ (c) compensatron residual unpacts

that cannot be avorded

Restoration- Lewis (1 990) deﬁnes restora-'

. tion as “Returned from a dlsturbed or .
‘totally altered ‘condition -to, a previ- -
ously existing natural or altered con- .

. dition by some human action.

Restoration refers to a return to pre-

exrstmg condmons However, in-

. many sntuatnons restoration efforts do
not result in-the. original condltlon :
but to a more realistically achlevable__'

“natural” condmon

Securement. The protectnon ofa wetland ,
. usuaily through tenure, ' formal . .
- agreement, policy .or leglslatron
. Securement normally refers to a long:
. term -or ‘permanent: state, generally :
" - achieved through d1rect acqursrtlon
. or-the granting. of a conservation, . -
- easement Or covenant )

Values- Anthropocentrlc or humancen—
tred capabilities that denve from: wet- .-

lands; . often -divided into sc1ence/

rmformatron aesthetrc/recreatronal 2
cultural/psychologrcal and produc- .
. ‘thI‘l (or srrmlar) categones .
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Wetland : “Land that is saturated with
water long cnough to promote wet- N
land or aquatic processes as indicat-
ed by poorly ‘drained soils,
"hydrophytic vegetation and 'various - -
kinds.of . biolbgjcal activity which are -
adapted 't0 a ‘wet environment” -
(National: Wetlands Workmg Group'

) 1988) '
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