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n° April 1992, the Canadian Pulp ' op.eraiions: The paper descii.bes the 
and Paper .' .Association: (CPPA) . .potential impacts ~of forestry .ôpérâtiôns 
issued. A`Statement:_~by ..thé -Pulp on wetlands and presents a varièty ôf 
and Piapér. Industry on Wetlands. wétland-corripatiblé.forestry practices. 

and underlines the industry's commitment : `Wetlands Conservation- Task - ' . 
of Canadian wetlands to . the environment, . .this. venture, ~ along -with, the Canadian 
The statement-re côgnizes the importance ` The-CPPÂ.is proud.* to be a partner in 

to recognizing all resource values of-wet- 
- . lands . in its, forest land management. plan- . 
mng arid decision-making-processés: 

Din such 'a statement of intent.needs 
`to 'be backed up : by action =,_actiôn:to- 
ensure that the. industry improves, its 
knôwledge of :wètlâinds and the -effects of-, ° American Wetlands : Conservation 
forestry activities ; .and that this iüformâ-. ` . .Coiincil (Canada) . Such coordinated, . 
tjôri reaches those whô.,can effect .forest '. cooperative efforts involving all stake- 
Practices based on th'is scientific founda-. holders, are the kéy to 'realizing wetland 
tiom conservation in' the context of. sustainable 

The; sponsorship, of this project will developinent.'Thè'CPPA .and its member 
help .the :iridüstry.fulfiI its commitmeht to companies. will continue to. .work with 
sustaining wetlands . This report provides :government agencies 'and wetl'and cônsèr-
ân'introductiôn to wetland-forestry interac- vation groups to in corporate-thé wise-use 

tions._ It . will : âssist land .manâgers .to.pur- , . of wetland: resources in their fôrest ma4-: 
sue wetland conse 

any people contributed their . . ~ Manitoba (The Pas, Manitoba) provided 
time and expertise -to the .~ ." . an, invàluâblé on; the-gfôünd perspective 
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. his Paper describes the- nature 
~ and impôrtânce 'of wettarids . in 
thefo~ested regions of Canada . 
lt .describes potential irimpàc.ts ` 

of forestry practices on wetland écosys-
tems aftd'suggests measures to prevent or 
:reduce these impacts. .t1 variety of wet= 

, . land-compatible . forestry practices. are 
``presented . . ~ '. . . _ 

Wetlands, some of Canada's most 
productive wildlife habitat.$, provide 
numerous economic . benefits . The 'term 
"wetland" is used to describe: aréâs which . . 
lhave ground wâter at or *close to the sur . 
-face-all allormost-of the time.. Wetlands are 
subdivided into' five.-'"clàssés" : bog, fen., , 
Swamp, marsh, and shallow open _ water. . 
Swamps. have the greatest- Potential for 
forestry . In Canada ; most . of the wood 
harvested .frôm swamps is black. spruce : - . 

° Other commercially importainf species : 
include tarriarack`.arid eastern white 

. .cedar . With drainage, Or: drainage and fer- _ ., 
tilization, the* forestry potential . of many 
treed` wetlands can be improved. : 

~ . However; the costs of .forest drainage . 
works çain be 'significant,: and the :practice , 
lx,as:not been extensive. in Canada. 

roâd . bed, with a variety :ôf m.éasùres to 
handle drainage . . 

Draining wetlands can have a, range 
of effécts depending on ; the .extent and. 
intensity of the drainage . works: These 
include: depletion of nutrients on the 
site ; disruption of the nâtüral runoff .: 
re gime, and impair ed water quality in _ 
adjacent streams or lakes: : 

. 
Fôre'stry .agenciés and for-

est 
-: 

product companies in a . 
number of jurisdictions have > 
developed measures tô . déal . 
with, wetland- conservation concerns .' 
These, include new silvicultural measures 
to reduce disturbance ~of.wet sites, . road 
construction .tè.chniques to maintain 
drâinage . and control. erosion, and forest 
management approaches which iiiteg'ratè 
wildlifë conservation ̀ measures with-- tim- 
bér'suppl.y. Research and development; . 
efforts in a numbéi of, areas are improving . 
thë ability of .companies,to .carry, out 
forestry :opera 
compatible . 

This study récommends : a . nurimber: of 
meâsures'for wetland-compatible forestry : . : 
(1) Good road construction, with . ade= 

Two. broad categories -of . fore-stry quâte~ p:rovision .for.drainâge .arid 
revege-activity may affect wetlairds: ,operations : tatioin of roadsides susceptible to erosion., 

' on wëtland .sites ; and.:upland operations . (2)' Site classification systems. for. wet= , 
near wetland -areas . . Harvesting is the . lands, .which identify site types. with 
dominant forestry, activïty in wetlârids: It predictable, responses: to,silvicultiiral ,treat- . 
is potentially- damaging 'due .to the sensi . : . . in énts; expanded into the non-commercial 
aivity of wëtlârid sites to-damage, by forested wetlands and the open..w.etlands . 
machine.ry and the resulting inhibition. of . -(3) . Careful planning. of harvesting opér- . 
regenération .: Upland logging. operations' ' ations, using good site-type 

. 
information. 

. can"réstilt in.,wafer quality.éffects oft Wet- (4) Winter logging to ~minimizé site dâm- 
lands. ~ . , age:. Where summer wetland_ operations ~ ~ 

Forest access xoutes.-koads 'And skid are unavoidable*, site-specific, information 
trails-cam have . .tfie most éxtens,ive ~ ~ should be used to .select the least fragile 
-impacts in ~both upland and wetland _ . . sites, and low ground-pressure, equipment . 
forestry . , Roads . that crqss wetlands.' fre= should be used ., . . 
qpentiy block drainage, .-The . common. : (5) 

,Programs 
to inform industry plan-, 

result is-flooding* on the. upstream side : of ? ning .and operations staff of. the valües Of 
the road- :with subsequent killing of . _wetlands so .'that they may. consider these- 
.woody : vegetation and partial drying of . values in cutbloék design ; : block layout 
.the downstream area . Roads on Wet sites and harvest supervision. 
may. require extensive prep 



(6) . Training for eqüipment operatôrs, .. . 
to recognize sensitive. sites and 'avoid 

(10) Çodes-ôf-praçtice. and guidelines that 
include we.tland conservation cônsid-
erations adapted for specific regions in damaging:pràct'ices. . 

(7) Development of special expèrtise by ; 
the forest industry, _ to . ensure . that wet-
larnd,valués Are. incorporated . effectively 

. 1 
in, 

planning aiid executing forestry opera=.-. 
tions. ~ . . . . 

(8) ,Cooperative habitat conservation 
efforts involving. . indust_y 
agencies .and conservation-groups. 

(9). Research and :development in the 
areas of, low gropnd-gressiire equipment 
and ~ . . . . 

Canada . : 
(11) Design . of shoreline buffers and falter . 
strips, which consider the characteristics .: 
of individual sites rather than. following -
strict guidelines for the width, of reserves. . 
(12) Farther environmental . assessment, 
of forest drainage prciposals, as â tool for 
identifying and alleviating the impacts. of 
forest drainage . , ~ . . . 



etlands, some of Canadâ',s ' of wetland-compatible forestry practice is 
most productive wildlife presented; thésé .are practical measures cur- . . . 
habitats, . provide nuiner-, rently used in . Canada and other countries. 
ous economic benefits . . ' ~The research for this paper .included 

They are home to- hundreds. of thousands, . . visits to the ôperations : of three forest 
.- of waterfowl; provide recreational benefits . companies within the .Canadian * boreal 
`sùch'âs~hiking, bird-watching, and pho-. forest: ~The. Boreal Wetland Region 
tôgraphy ; help, maintain . the quality of our ; - (Figure 2)was~ chosen. as the focus : 

- ` lakes, rivers apd dünking- watei supplies ; because it contains the majority 
and: provide timber worth more . Than ~'of Canada's wetlands and.* is the . , . 

$500 milliôri .per year to industrial pro= largest àréa-of.commercially . ,I11`.1O~IUC`i011 
ductiqn (National ~ Wetlands Working accessible' forêst .land (Hâavisto 
Group 1988). , . ` . . . et al, 1988), The companies, . . . 

Canadians are becoming .increasingly - = Abitibi=Price in Iroquois Falls, ..Ontario., 
aware of the importance -of . these areas Corner Brook Pulp and, Paper'in Comer 
and of the. need to accommodate wetland . . _ Brook; Newfoundland, .and REPAP. 
concerns in 'land management . decisions. -
The forestry sector managés private and . . 
public.-lands which include exténsive 
wetland areas ;-Joresi land- managers, 
should become familiar with . the different 
types .of wétlands and be aware of the 
special conservation needs of these sites . . 

-Wetlands cover 14% of Canâda ; or 
127 -million ha . peatlafids, -which 

, include forested, and partially. treed areas, 
comprise about 70% of the nation's wet- 
lands (Canadian Pulp and _ Paper - : sion with knowledgeable industry iepre- 
Assoçiation 1992) . The distribution -of sentatives . 
wetlands in Canada is primârily deter- ' Although the, issues highlighted in 

. mined by climate and landform : Where this . pap.er are particularly applicable to 
water inputs from precipitation exceed ~ the Boreal .Wéiland Region, they also , 
losses from e.vapotranspirâtiori,.,and apply to many other parts, of the :country. 
topography and 'sôil conditions restrict . . ` Wetlands are broadly distributed_ throngh- . 
rriovement.of.runoff or groundwater, wet- - out Canada, and forestry operations 

. 
in 

lands may develop.. The greatest èôricen- ' any province or territory could'have 
tration occurs : in a belt from northwestern 
Quebec across central Manitoba . and 
Saskatchewan to. northern Alberta arid 
the Mackenzie Valley (Figure 1) . 

This paper describes the, nature and . 
i rripôrtarice of wetlands 'in the, forested 
regions of . Canada . Tt ~describes .. potential 
impacts of forestry practices onwetlahd 
ecosystems and suggests . measures to 

Manitoba in The Pas, Manitoba,. were . 
selected because all have significant wet- : 
lands within their operating limits . Éâch 
has takén,specific,measures to'. address 
Wetland conservation concerns. ` 

This .is not . an exhaustive study , of 
wqland-forestry. interactions, nor is it. a, . 
.comprehensive assessment of the impacts 
of any company's operations. The ôbjec- . 
tivé is .to identify wôrkable solutions to 
conservation problems through discus- 

implications for these important habitats. 
Thus the impacts and remedial measures 
described in this report should interest, 
forest land managers . concerned with . . . 
tipàrian wetlands in the mountains of 
Alberta and ,British : Columbia, estuaries 
and marshes on the east and.West coasts 
and the hardwood .swamp forests '6f 
southern Ontario. 

prevent or reduce these impacts. A variety 
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What is 'a Wetland? 

h e term. "Wetland" _ is ; used to . 
describe laind that is saturated . accumulates.,. . access to nutrients in the 
with water long enough to . . . : underlying soil is reduced and the.vègéta- 

tion : must obtain- its requirements from 
groundwater. seepage. The type of vegeta- 
tiôri aüd. thé diversity,ôf species. . . . 
tend .to reflect_ this .change in 
nutrient . regime. Plants such- as 
mosses (Sphagnum 'spp .) 'and 
sedges (Çarex slip .) become . .- 

:promote wetland or aquatic 
,r)foco§e's,(Na.tional. .Wetlarids Working 
Group 1 988). A "peatlarid" is a .wètland ` 
on which40 cm or moiè~of organic ünâte- 
riàl has accumulated.' Accumulation of : . 
peat can-occur, when, climatic and other 
physical côüditions:resnlt in . a. rate.. of pro- . ~ 
duètion (growth) of platït' inâterials such çônimon-.ând thè.'overall ~diver- 
as môsses,. reeds; or sedges which exceeds.- ` 

, the. rate of decomposition., About 90% of 
the: wetlands in Canada are. 

. 
classed as 

pèatlânüs (N.atibinal,Wetlarids . Working. 
Group 1988). . 

Wetlands ̀are dynamic. ecosystems 
which continue to: evolve . 'and change' ; ' . m.inèral=soil. influenced waters, :and .it 
ôyer time . In .Canada, wetlands have devel- 
oped- since the retreat of glacial ice about 
10 0.00 to. 12 000 years ago, The rate 'at 
which wetlârids evolve is controlled by a 
complex interaction of climatic, biolôgi- 
câl; hydrolôgical and ielated,fâctors. . 

Wetland Development and Classification' 
; Wetlands are. subdivided into five "classes'? : 

, . -bog, fen, swamp, marsh, and shallow. 
open Water. of .,these, . te 
and methods for wetland . differentiation 
liavè been developed for' Canada by the 

- . Natiônal Wetlands Working Group (NWWG) 
(NWW G 1988). Each of the*five classes 
.can be. further subdivided . into various 
-"forms" . bâsed on landscape; hydkôlogical, , 
and other. physical factors and "type 

. 
s." . . 

related, to vegetation char deteristics . 
In the initial stages :of wetland devè1= 

, opnient, whèri vegetation . obtains ; its: 
nütrients, from soil and groundwater, ~a 
Wetland is'termèd "minerotrophïÇ" . :All 
Marsh; . swamp and fen communities'are 
minerotropliic, with conditions ranging 
frôm high base rich and high pH , to low 
base rich and low pH. This range of rich 
to poor . conditions results in A range of 

plant species numbers; usually higher in 
rich environments, and lower inpoor . 

In peatlands, as ̀ the, ôrgànic layer. 

sit y' species beèomès lower: 

The 'accumulation . : of .peAt can result' . 
in . the surface of the wetland befng isblat- . ~ 
al, from, the surrounding, mineral-soil 
influenced groundwaters , The surface . 
vegetation is then virtually unaffected by 

obtains : nutrients from'precipitâtion: The 
`wetland is 'termed"ômbrôtrophic" .ànd' 
includes : -plants such , .as , mosses 

(Sphagnum.-spp:), sedges (Çarex spp.) ; 
aind :low, éricacéôus . sbrubs . The diversity' . 
of speçies: tends .to .be low; presiiinâbly 
due. to the acidic, low. base cation . envi-
ronment. Such : conditions are ,typical ., of 
the "bog" class-of Wetlands . 
. .. . . . . .Trees . are -commonly found in the 

. .: : bog, '.fen and swam classes of wetlands . 
but most, marsh :and shallow water wet- 
lands are treeless across Canada. 

A detailed . discussion of wetland clàs- 
sificatioü is presented . in Wetlands 'of. 
Çartada (NWWG 1988): A.brièf summary 
of the major wetland :classes is presented 
below. 

Bog, 
An ômbrotrophic, p'éatland (dependent 
on nutrients from . precipitation and air)_ 
With the water table' at 'or ~ near the, sur- 
fâcè : Bogs: :may. be. -open >or- treed . . ~ : . 
Vegetation species tend to show a limited 
diversity due to the acid, nutrient-poor 
environment. with Sphagnum mosses, and . 
éricaceoüs (heath-type) shrubs common.. 



Fen ° . . . 

~A minerotrôpYuc_ peatland- with the water . 
table 'çlose tô the.sudacc. Vegetation, may 
include. sedges, : giassés, . réeds, brown. . . 

' . mosses, . certain Sphagnum- species,_ erica- ` 
ceous shrubs, medium height shrubs, .and 
trees. 

Swamp . . . 
A minerôtrophiç wetland or peatland With' 
standing . ôr gently flowing waters occur-
ring in pools or :channels..Thé .water table _ 
is : usually at or close beneath _the. surface. . 
The vegetation is characterized by a dense 
cover.of deciduous ok .coniferous, trees -or 

- . shrubs, herbs, and some-mosses,- 

Marsh ; : : . uplands and, the open . water_ of lakés 'and . 
A; minerotrôphic . wetlarid that -is pèriodi- : streâins . _ They ilelp : maintain lhé natur'al . 
caliy iüundated .by standing or slowly � . cycles . And., systems, on - which 

Why be Concerned about Wetlands? 

Wetlands were . once, viewed as waste- _ 
lands ,-impediménts to -progress which, 
could Only -be made useful ' by drainage 

- 'incréasingly :.awarë, however; that :wet-. 

arid`conversion .to agriculture of urban 
development. . Canadians are becoming 

lands have :many important functiphs. .- . 
Indeed, marshes, swamps, fensand bogs 
are ess.eiitial components of .1he -earth's 
ecosystems . They have-their own çharaC- . 
terisfic roles in natural cycles, distinct . 
wildlife habitats and. important economic . 
values .. ` 

.- As éleirients'of :â broader landscape; . 
. wetlands form important links, between' 

moving 'waters. Surface water levels may , . all resource use deperids : The effects ;of ' 
fluctuate seasonally. and vary from fresh to - . degi°adation or loss .of.â . wetland can have : . 
highly saline : Vegetation 'includes emergent , far-reaching effects on the larger ecosystem.-

Some wetlands âre valued because .of . sedges ; grasses, . rushes arid reeds, which 
` may have interspersed areas of open water 
and ̀aquatic plants . . 

their uniqueness, while others~are`impôr-: : 
tant because of "cumulative losses- of-these 
habitats over':past decades (Bond etaL 

Shalloiu Open, Water . ; .1992) . . The more .wé. sttidy, ;wetlands, . the : 

A minèrotrophic wetland that is intermit- ° : more we learn about their ecological, . 
tëntly. or .permanently flooded- and has : . social . arid economic 'value . , Among. . the 
open expanses, of standing . or flowing : important--wetland functions which have 
water. Shorelines,. inud flats .;, shallow . '.been identified are: habitat ,for numerous 
lâkés; ~ponds, pools, :oxbow ws; 

.channels 
species of .plants .ând ànüimals, control of 

and similar features, are included in this flooding and éros'ion, protectipd of. sur- 
ciass. Vegetation, when :present, consists 
of- submerged . and floating . aquatic plant . . 
forms ' 

Riparian zones; areas along stream 
banks or lake -shores, may. include a:vàri- 
éty of wetland types. and, are highly pro- 

Main Wetland Forms in 
--Managed Forests, in.Canada 

Wetlands of. Canâda (National . . 
WetfandslNôrking Group 1988) 
provides descriptions and'. 
clâssificatidn of 70 wetland 
forms in Canada : The mâjor . 
wetland forms that occur, in : 
areas of Canada where forestry 
âctivity.tâkes place include : : i 

" domed bogs . : . 
northern~plateau bogs 

" basin bogs 
slope bogs 

" horizontal fens 
" :basin fens . 
" .spring fens 
" northern ribbed .fens 
- :'basin "swamps 

stream swamps 
" floodplain swamps 
" delta marshes 
" shore marshes 

floodplain marshes 

face and.ground water quality;:recreation, ̀ 
timber productioh'and ecological research 
(Figure, 3)~ . 

Canada's ̀ Move to Conserve Wetlands 

In . recent years, wetland values have 
ductive. for. wildlife . They provide water,, 
food and cover for many .diffeient species 
and 'can. serve as important travel corri- ; 
dors .for larger . . ̀ species (Nova Sc otiâ 
Department of 'Lands and Forests = undat- 

= éd). Swamps or treed -fens may ~ occur as 
basins surrounded by upland forest . . 

The major wetland forms that occur , 
in areas of Çariadâwhéré .fôrestry activity 
takés place are liked in . the. sidebar. . 

increasingly been reçognized . in govern- 
ment and industry pôlicy : .Canada, signed : 
the.-Ramsar Convention on Wetlands of 
International Importance in 1981 . Thirty-.. 
One . Canadian sites have been, designated 
to date, and ,all :prôvinçès and :.territories 
are represented in the'system . In 1986 ; 
the -Canadian and. ~United States' federal 



.FUNCTIONS - (.CAPABILITIES) EXAMPLES OF PRODUCTS; EXAMPLES OF .BENEFITS 
. . ' . SERVICES AND EXPERIENCES . TO SOCIETY DERIVED , : 

. . SUPPORTED BY WETLANDS .. FROM WETLANDS , 

Life-support. . . . - . 
. ; , . . . ., , t __ 

Regulation/Absorption Climate regulation, toxics 'Flood control (lives saved', 
absorption, stabilization of $ saved), 'contaminant;reduc= 

' biosphére processes, . water . : tion, çlean: watér, storm 
- storage, cleansing., damage reduct.ion,,heAth 

` benefits, erosiôn control: - 

Ecosystém.Healtb ~ Nutrient cycling; -food chain ~ Environmental' quality,:maütte- 
'. . ' . ~, support, habitat, biomass stor-, nancé of ecosystem integrity; . : 

. . : age, genetic. and biological risk reduction (and related 
, . . , diversity. :option Values).~ 

SociaUCultural . ` _ . 

- . Science/Information : - Specimens for research, zoos, Greater understanding of- 
, botanical gardens, represént- nature - locations for nature- 

- ative and unique ecosystems . : 
' 

study; research, education 
_ 

. < . . . . . ~. (field trips).,' .,. 

. AestbeticjRecreational ` Non-consumptive uses such .,Direct ecopomic benefits to 
-âs;viewing, photography, bird- . users ' personal enjoyment.and 
watching, hiking, swimming : - - .relaxation, benefits to tourist 

. ` . 
ihdustry ; local eço.nomy. , : . 

' Cultural/Psychological Wetland uses may be part Socfal.coliesion, maintenance 
of traditions of communities, - of culture, value to future 
religioùs .or cultural uses, , generations, symbolic values . . . .. 

, future (option) ôpportùnitYes. . ' 

Production 

Subsistence Production Natural production of birds, : ~ . Food ; fibre, self-reliance for . 
- fish, plants (e.g.. berries, communities; iiriport'substitù=, 

- 
. 

rushes, wild . ricé): ; tiôn,.mainténance ::of traditions . . 

Commercial Production : Production off foods (é.g . fish; Products for sale, jobs, income ; 
' crops), fibre (e .g . wood, straw), contribution to GNP. 

- 

. 
, _ - soil supplements (e.g. peat). : , 

Figure 3 - Translating wetland functions into .benefzts. valued by society. 

, , Adapted from deGrbôt, 1988 and Filion, 1988. ' , 



', governments. signed the Nortb' American. . 
Waterfowl Management Plan (NA WN,MP) 
(Environment Canada and U.S . Department 

' of Interior 1986), which focuses on the 
rejuvenatioin uvenatioh .of waterfowl and other 
migratory bird àrid' .wildlife .populations_ 
through the conservation of .uplands and. . 
wetlands. The . NA WNP -will affect over , 
2.4 million ha of high quality wétland and 
upland habitat in; Canada, (NEIWM,P : 
Committee. 1.989). 

The Government of' Canada has ~ 
adopted the Federal Policy on Wetland 

Conservation -(Government of Canada 
1991). Goals of the policy include: 

. 

no nët~ loss of .wetland functi(?ns on 
all federal lands and waters ; 

enhancement and_ rehabilitation of 
wetlands in areas where -the côntinu- . 
irYg loss. or degradation'of wetlands or 
their ,functiôns .have. ~reached critical' 
levels ; and 

. recognition ôf wetland functiôns in 
:resource. planning ; management and 
economic decision-mâking for, all fed- - 
eral programs; policies and Activities . 

There are also a number of provincial . 
and local initiatives, such as wetland 
inventories.-arid evaluation programs. . 
.(Bond . et .al. . .1992).,Ontariô recently 
adopted a provincial wetland policy, and 
Alberta and Saskatchewan are currently 
developing wetland policies . 

In April 1992, the.. Canadian . Pulp ~ arid 
- Paper Association (CPPA) ; releâsed .A . 

Statement by the Pulp and Paper. Industry . 
on . Wetlands. ~ The Statement ôbse_rves 
that the ."pulp and paper in clnstry con- 
tributes sign ifiçantly to .sustaining Canada's 
;wetlands by recognizing wetland furic- 
tions. in, its forest resource management . 

planning process ." Specific measures 
cited* for..sustaining wetlands include: 

. winter harvesting of .timber from peat-
lands, using. specially-equipped ma.chines; 

, special precautions in : planning the loca-. 
tiôn arid construction of roads, bridges,' 
and culverts ; .appropriate' studies prior to 
the drainage of peatlands; and, the- appli-
éatiôin .of provincial régülations and 

The CPPA ,Statement cites specific measur;es 

fior:sustainingwet1ands.-- winter, harvesting of 

timber from, pezatlands, using specially- 

equipped mâchinés; spécial precautibns in _ 

Planning th.e. location and construction of ; 

roads, bridges, and culverts; appropriate 

studies prior to the drainage ofpeatlands,', 

and, the application ofprovindal regulations 

and guidélinés for work -in and -around 

wetlands. 

guidelines . for work in and arôund wet- . . 
lands. The Canadian -Sphagnum Peat Moss, 

' As sociatiorn'(CSPMA) adopted the CSPM-4 
. Preservation and Reclamation Policy in 
1991, while other industries are signalling' . , 
their. commitment to wetlands through 
conservation projects (Lynch-StewArt, 
et al. 1993) . 



drainage of Selected weflailos*(Haavisto, 
and Jeglurix 1991): ` 

` . class, . Two broad categories'of drainage. he swamp wetland 
Which occurs on : wet_ mineral, may. : be recoginitièd :.`intensive . and exten- ; 

as well as organic soils, has the', sive : .Inteinsive ; drainage, aimed af;iincrèas- 
of the, site, involves ' ing the, productivity 

an engineered'systenl'of uniformly 
spaced ditches. The result' is a. high dènsi- . . 
ty .of ditches, intended tô achieve. aft over-., 
all lowering of the water table : for 'a . site :' 
With this . approach, fertilizers 
may be used to, address nutrient, .: 
defiçiericies or . imbâlânces . fores` . .~ and Wetlands. ,, . 

cost approaçh which., involves 

greatest potential for for,estry . .: . 
In Canada ; . Most . of, the wood harvested . 
from swamps, is black spruçe . Other com= 
`mercially importârit species in'swâmps. . 
inèiudé tàinaraëk and eastern ;white 
cedar. In additibin' to -the Spruce swamps, 
some areas of treed fen ând hârdwood 
swamps are, also Utilized Qeglùm 1991a) : . ,' 

Precise éstimates of the ârnonnt of 
productive forest on . w_etlâüd sitès _arè 
unavailable -for .Canada. However,.',thèrè more limited :ditching to address particu- 
are . significant areas of partially treed or. lar ,probleiris . .This, may involve ditching 
forested wetlands in most provinces :- . : . . in localiièd.wet..spots prior to harvesti-ne 
Black spruce :dominated peâtlands, pro= . and : draining areas. which have watered 

duce about. .20% -of all rôùin.dwôod hâr~ up following .harvesting (Hânell .1991, 

vès.tèd:in Ontario, Wetlands arè :also Tréttinet"al. 1991,Jeghüri`1.993). 
significant Sources of forest production .iri' - :The use of wetland, drainâgé. .for- 

other ,prôvincès .such as Quebec, Alberta :' . forestry is limited by. economics. Installing 
and Manitoba (Haâvistq and Jeglùm:1991) : . . and maintaining ditches and applying 

Most :harvesting .on.-wètlands . is by . fertilizer. arè expenses : which must be. 
èlearcutting; with natural regeneration . justified by anticipated returns from 

from âdvanee .growtli-(yoiüng.trees on the :increased tree growth and sale of forest, 
site at the time of logging) . being the: most . pr' duc.ts. : : These -factors will Probably . - . 

continue to limit . .the amount of drainage 
work in Canadian. forests. Without subsi-
dizâtiqn, iriterisive drainage is unlik6yjo* 
bècqriè widesprèad ; on . the other !hqn 
extensive drairiage is more likely to be 
applied to reduce local watering . up in` 

` cutting'ôperations, (Jèglum T993): 

-Common. method -.of forest renewal. Natural 
regeneration is supplemented by plânting.~ 
Other silviculfural treatments such as thin-' . 
ning, spacing; fertilization and~drainâge. 

. I 
' . have .been limited. Qeglum :1991 â) . 

' With drainage, or -drainage .plus fertil= 
iiâtion, the~ forestry potential of many . 
forested . peatlands arid: wet mineral_ soil . 
sites can be improved : . Many such~s'ites _ 
have been developed fqr fô.restry, .in 
Sèandinavian co.ùritriès : .In ~Cainâda wet- ' 
land drainage for. f6festrY purposes has Twô"broâd- categories- of forestry Activity' 
been limited, totalling less than 25' 000 ha, ~ may affect etlands: operations .on wet- w 
(Haavisto-arid Jeglum 1991). Drairnâgé has : land Sites and .upland operations near ~ 
been most extensive in Quebec, where the ; ' ' wè.tland~ areas. Forest access routes:- 

- province subsidizes these works on private ioads and : skid trails can have the most 
lands.. In recent years, ..somé 5 000 ha have : 

extensive ̀ impacts in bôth :upland. and 
beèin drained annually in .Qiiebec, :manily . 

wetland' 
11 

forestry : Draining wetlands é An 
on çlearcut . areas on private lands (Trpttiér have a range. of effects, depending. on the 
1991b) . There. is significant potential for extent. and intensity of the drainage-.works: 
f creasing timbèr prodùctïori through I 

Potential Inmpacts~ôf forestry 
Operations on- Wetlands 



Opercttions on Wetland Sites. Quebec are noteworthy (Mellgren. and .. 

. Operating on* we tlarid s'ites caü be_ of par- Heidersdôrf _1984) .. Also see a ,following 

tictilar doncerri because of the°greâter section entitled "Site-.Specific Forestry" : : 
-

potential for site damage compared .with- - Aft Oritario . Clay . Belf " study (Groot 

ïnaüy .upland sites and ;because'of.the : : . 1987) of harvesting üi blâçkapruce peat- 

ecological and soçiâl values of wetlands . : . lands found that the degree _of site distùr-

deséribed earlier: .' banée was strongly, related.. to - site- 

Hârvesting can be a~ damâging activity charactéristics, and the type of harvésting. 
cansideréd , three ; haivesting . on ,peatland due to the sensitivity of these The study , . . . 

~ . sites to damage by rizmâchine.ry ..and . the . . systems ,on two black spruce site types 

'-resulting. inhibition of regeneration . (blâck spruce/I.abrador, tea <Léditm) and, 

` : Primary ,impacts, of harvesting occur, only black sprucè/gréen alder .(Alnusyheicb- 

ori, wetlands' with mércfiantable` trees,, poôr) .according'tô the Clay .Belt. Forest. 

, .mainly .treédswamps,. For the most part, . Eeôs:ystein. Clâtiqn (F~EQ system 

harvesting doe s.:nôt tâké place on shallow- 4onés et al. 1983). For more information 

. feller-bünchér and ~ fu 11-isee forward- 

waters ; marshes, thicket svvâriips; fens . : about the FEC, :see . a, fôllowing section . : 

and bogs: .Thése latter wetlands can be entitled "Sité-,Specific Forestry". The. three, 

subject to seçoridâry impacts caused by . harvesting systems were: ', 

forest * roads, .- erosion ' or clianges . in , : felling ̀ by feller-bùncher..ând'fuII-tree . 
hydrology. forwarding, by narrow-tired skidder'in 

The major problems . in harvésting are - ' winter; . . 
disruption;'ôf drainage and soil . mixing . 
Rutting and pôndïng ofwatef occurs as . 
skidders break through, the surface'And 
chtirn up the underlying ,peat,. Seedling : 

ing by wide-tired skidder in summer ; 
d- 

survival may be limited. due to frost heav : 
ing and erosion, .and cômpetitibra from , 
sedges, grâssés, cattàils And alder may. be 
severe. Qeglum ét at_ T983; Groot;1987) . . 

The first. kind, of harvesting, -on ' 
Canadian wetland,forcst .sites was "horse . . . nutrients and has a better developed fibric 

.. .cônventionâl summeY .hârvéstirig . 
.(felling manually by chain saw and 
tree-length. skidding .by narrôw-tired ~ 
skidder in summer).. 

Tlie~_Lédüm site type is. poorer in 

' logging", ;norrnally . done in winter- This ; peat .and root rriat that .is 'not broken . 
system resulted in minünâl. dârriagè to .the ` through by machines as readily as the 
site . and normally_ left suffieiént advance ÈIZnus herb poor .type.- The flZnûs_ hérb- 

. g.rowth . to establish second growth poor site . typé suffered considerably ~ 
fôrests:~ .Mechariizàtiôn of forestry follow-.: 
ing World War IÎ brought the use of rub-
ber-tired skïdders, iricreâsingly . largé . 

greater damage from'sümmér coinyéntiôn= 
al harvesting, than the Led.um typè . Thë 
amount of rqttirng on. botfi'sité types 

cleârcuts aind' year=round operations . . . This Appeared, greatest .for . conventional sum=. . 
ciivand skid ~lqgging method, tended to- . : rrier harvesting. To reduce, site . damage, .it : 
:destroy much qf:the advance growth ; and was recQmménded .thât any àréâ with a 
summer operations led to considerable- , significant proportion *of peatland should' 
disturbance. of the. ground sürfac .e - be scheduled for winter harvesting .' The 
(jeg,lum: 1991): In .recént years, industry -
And ,fqrestry .agencies -have. worked to -
develop new silvicultural procedures to 
reduce site dâm,age and ;ensuré regenera- ' 
tion Studiés of wide-tired skidderS. by the 
Forest Engineering. Research Institute în sider these factors' 

stiidy . did not. côrisider the effects . of : dis-
turbance At roadsides and landings which. 

- in ay involve 10-15% of, the :çutover area . 
An overall evaluation and. planning for . 
Wetland fôréstiy~ operàtiôns .should ; con- 



When harvesting takes. place within 
the basin form of :swamp . or -treed fen, 
.they-often, can experience a .risé in the 
local water table or "watering *up", since 
the rate (if evapotraüspiration. on the pre- 
viously treed site, arid the .interception of 
precipitation, are reduced. Hence the . 
water table rises ~quickly and remains 

1. 
so 

for. â few years until vegetation 'is reestàb-
lished and acts to lower the water. Often 
these. basins are damaged during ]harvest-
ing and develop into . câttail/grass/sedge ' 
conditions wbic.h are very difficult . to 
regenerate (jeglum 1993), 

Heavy site preparation on wet sites in 
the summer should be avoided: It can . 
damage potential seed beds, create condl-' 
tions for .development of severe comlieti- . 
tion . fioni dense grasses and sedges, and, 
cause excessive erôsiôn. and siltatioin 
(jeglurn 1993). . . . . . ' 

Landings located Within, wetlands'of 
iriterfering .with wetland drainage can 
impair water. quality and degrade habitat 
`(Maryland Department of Natural 
Resources 1992). 

Upland Operations near Wetlands 

Potential problems for upland forestry 
operations include .,water . qu.âlity, effects 
related to erosion and runoff from :-log-
ging conducted mear wetlands . . Another 
concern. . is site damage. to wetlands as a 
resnlt'ôf such careless forestry practices 
as using marshes, fens or bogs for. landing 
sites and logging equipment straying into 
néârby wétlânds : Marshès, fehs and bogs 
are flat open _areas which çan:.make coin- :, 
`venient . spots for lgndings in winter ., . 
However, this practice can :damage vege-: 
tâtion .an.d can -deposit .debris. which 
enters the wetland with the spring .thaw. . 

In . gaining . access to . upland timber, 
skidders or other. equipment. may cross â 
wetland, sometimés repeatédly, causing.', 
rhttirng and.dâmagé tô vegetation . 

: Draining Treed Wetlands 
for Forestry. ., . ' . . . . 

À, number. of signifiçant changes can be 
éXpéçtéd from draining :peatland forests. . 
These .include an increase in th6 rooting 
zone, due:tô the lowered water table, -and : 
-an increased .rate of decomposition of the 

'. surface peat with 2( release of .nutrients 
for the forest cover..Thë resulting increases 
in tree growth affect the lower vegetation 
and its growing environment: Plant 

éom-mtinities. typical of . wet environments 
would change to 'those more characteris- ' 
tic of . drier sites (Heikurairieü .and 
Pâkarinén 1982). , . 

Forestry .. Canada and the Ontario. 
' Ministry of Natural Resources are currently . 

involved in. an experimental, drainage pro-
ject in the. Clay Belt region -near C6chranej 
Ontario . The. Wally Creek Drainage 

- ~Project, begun in 1984, applied ditching 
techniqüés .developed for .forestry"in 
Finland to 375 ha of lowland black spruce 
forest. It is intended as a pilot project ~tq 
deyelôp .operâtiorial drainage prescrip 
tiôns and .to evaluate the'.feasibility 6f 
broader scale drainage in Canadian peat-
land forestry. Studies. associated with the , , 
project address both tree. and seedling 
growth in response to : drainage;costs of . . 
treatments and environmental effects 
(Rosén'198Ci, jegluYn 1991b) . 

The following is . a ~summary .'of the 
main. impacts that drainage has on forest= 
éd peâtlands: _ 

Signifi.cant growth increases in 
young black spruce Were . demonstrated 
'in an experimental drainage project by 
the Alberta Forest Service in 'a black 
spruce . swamp, including diameter 
growth 2:3 and voiumé growth 5.0 times . 

, greater . than . tireës .̀ on undrainéd control 
sitès .(Hillman .1991) . A Quebec study of à 
tamarack swamp. five years. after drainage, : 

. .found . .incréases iii :the diameter, of . 
saplings of .up. to 85% versus 1.5% on 
ündrained control plots. Height increased 
up to . 6_4% versus 10% for controls, . 
(Trôttier .1991â). These -and ôthe'r studies 



in Finland and the United States have 
demonstrated varying degrees of increase 
in tree growth due ro dramage, with the 
growth response being related to site 
characteristics and distance of the trees 
from the drainage ditch. 

Nutrient depletion could be among. 
the effects of drainage, by stimulating tree 
growui, or by iowering the water table and 
thereby increasing the effect of precipita- 
tion flushing out nutrients. However, 
Finnish researchers Who studied nutrient 
stores i n  peat on a forest site 5 5  years 
after drainage foiind no drastic changes in 
nutrient status (Laiho and Laine 1991). 

Disruption of the natural runoff. 
regime can be one of the more serious 
concerns in forest drainage (Vompersky 
et al, 1992). A study for the Waiiy Creek 
Drainage Project in Ontario found 
increases in snowmelt and Storm flows in 
one basin and decreases in another. Both 
basins showed increases in summer low 
flows. The occurrence of increases or 
decreases was linked to the nature of the 
drainage basins and the ditch systems. 
The study conciuded that drainage .does 
not necessarily adversely affect stream- 
Bow, especially if the area drained was 
only a portion of the catchment area 
(Berry 1991a). 

Water quality effects of forest wet- 
land drainage depend on the wetland 
type, the parent material of the underlj- 
ing soil, plant species and climate. In 
Finland, discharge waters from peatland 
forest drainage projects have been found 
to have large quantities of organic matter. 

. suspended solids and leached nutrients. 
The increase in suspended solids may be 
the most serious of these effects and the 
problem is most evident shortly after 
ditching Uoensuu 1991). Wally Creek 
researchers found that drainagehcreased 
pH and increased concentrations of ions 
and alkalinity in adjacent streams. They 
also found that water quality 5 km down- 
stream of the outlet ditch was not 
significantly degiaded. . 

’ 

However, only 7% of the subject 
watershed had been drained and they 
stated that water quality impacts could 
have been greater with more extensive 
drainage works (Berry 1991b). . 

Adverse effects on certain wetland 
plant communities could result from 
forestry practices that increase the avail- 
ability of nutrients. University of Ottawa 
researchers studying a variety of wetland 
types in eastern Canada found that infer- 
tile (low standing crop) wetlands had 
higher species richness and many more 
rare species than did fertile wetlands 
(Moore et al. 1989, Wisheu et al. 1990). 
Depending on the initial conditions in an 
infertile wetland, eutrophication could 
either increase or decrease species rich- 
ness. However, since rare plants were 
found to favour the low biomass sites, 
eutrophication could be cause for con- 
Cern from a conservation standpoint. 

The ecological effects of peatland 
drainage have been addressed by Finnish 
researchers for several decades. 
Predictions about the rate or direction of 
forest succession have proved inaccurate 
in some cases (Reinikainen 1991). This 

A forest road restricting drainage, causingflooding on the upstream side. 
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indicates the need for better knowledge 
of the ecological effects of drainage to 
ensure the desired results and to avoid 
unforeseen environmental impacts. 

Forest Access 

Raads that cross wetlands frequently 
block drainage. The common result is 
flooding on the upstream side of the road 
with subsequent killing of woody vegeta- 
tion and partial diying of the downstream 
area. The upstream area may therehre 
convert to open marsh or fen communi- 
ties or to open water Ueglum 1989). 
Disturbing a Stream Channel can affect 
both the direction and rate of flow, alter- 
ing drainage patterns, increasing Channel 
scour, erosion and flooding (Baker 199i). 

Roads inupland are& can cause soii 
erosion and sedimentation of adjacent 
surface waters. Some of the causes 
include: changing or disturbing the natur- 
al flow of drainage channels, roads with 
steep gradients resultkg erosion, and 
drainage systems inadequate to divert 
water from road surfaces (Corner Brook 
Pulp and Paper Limited 1991). 

Roads through wetlands tend to have 
a lower risk of erosion and sedimentation 
than those on many upland sites. 
However, the potential for pther hydru- 
logical problems such as diversion 
or blocking of drainage is greater than 
for uplands (Baker 1991). Roads on wet 

E 
Low groundpressure logging equipment: 

a wide-tired skidder. 

sites may require 
extensive prepa- 
ration of the road 
bed, with a vari- 
ety of measures to 
handle drainage. 
The extent of 
these measures 
and the potential 
impact on wet- 
land sites may be 
reduced consid- 
erably by access- 
ing these sites in 
the winter using 
ice or winter 
roads which do 
not require a built- 
up grade. 

Sbear blading, a technique to prepare a site for 
planting or seeding, is done during the winter to 

mint’mixe site disturbance. 

Measures to Remedy or Reduce 
Impacts of Forestry Operations 

Forestry agencies and forest product com- 
panies in a number of jurisdictions have 
developed measures to deal with .the wet- 
land concerns described above. These 
include new silvicultural measures to 
reduce disturbance of wet sites, road con- 
struction techniques to.maintain drainag$ 
and control erosion, and forest manage- 
ment approaches which integrate wildlife 
conservation measures with timber sup- 
ply. Research and development efforts in 
a number of areas are improving the tools 
for wetland-compatible forestry operations. 
Sevéral examples are presented here. 

Site-Specific Forestry - the Ontario 
Experience 
Recognition of the site damage and asso- 
ciated problems with regeneration, 
which can result from conventional log- 
ging techniques on peatland, has been an 
important incentive to develop the new 
“site-specific phase” (Rosen 1986) of 
peatland forestry in Ontario’s Clay Belt. 
This latest stage in evolution from the 

. 



horse logging and wheeled skidder phases 
has a number of important aspects: 

the Forest Management Agreement 
@MA) system transfers responsibiiity 
for regeneration from the Crown to 
companies; 

development.of a detailed site clas- 
sification, the Forest Ecosystem 
Classification (Jones et al. 1983); and 

innovations in equipment and silvi- 
cultural practices to improve regener- 
ation success on peatland cutovers 
(Rosen 1986). 
The FMA system was initiated in 1980 

when Abitibi-Price in Iroquois Falis, Ontario 
became the Ontario Government’s first 
FMA partner. Under FMAs, companies are 
responsible for the silvicultural work in 
their licence areas. This is intended to 
ensure prompt and effective regeneration 
of cutove& The penaity for missing regen- 
eration targets is a corresponding rediiction 
in allowable cut (Haavisto et ut. 1988). 
Companies are reimbursed for a portion of 
their regeneration costs based on agreed 
silvicultural systems termed “harvesting 

. and regeneration options”. These systems 
are developed for particular classes of 
sites according to the Forest Ecosystem 
Classification (FEC) (Ecolôgical Services 
for Planning Ltd. 1987). The FEC 
identifies Clay Belt site types which have 
predictable responses to silvicultural 
treatments (Haavisto et al. 1988). This 
has resulted in development of criteria 
for harvesting and silvicultural prescrip 
tions that aid forest managers in making 
ïnformed decisions, resulting in reduced 
site impacts. Forestry field personnel in 
the Clay Belt are becoming very adept at 
recognizing and distinguishing FEC site 
classes (Rosen 1989). 

A recent development in logging on 
Ontario’s peatlands has been the use of 
wide tires or wide tracks to reduce the 
ground pressure of logging equipment 
and the resultant site damage from rut- 
ting. This has k e n  accompanied by 

increasing use of larger equipment (skid- 
ders and forwarders) which can move 
more trees at a time, thus reducing the 
number of passes over the ground. 

Together these measures can reduce 
the extent and severity of site damage, 
protect the advance growth and improve 
prospects for regeneration. These changes 
in equipment have been combined with 
other measures to develop a COnCepE of 
“careful logging” (Jeglum 1991a) O; “care- 
ful logging around advance growth” 
(Jeglum et al. 1983, Gingras et al. 1991). 
These measures inciude: 

. following defined skid traiis with log- 
. ging equipment (feller-bunchers or 

feilerdelimbers) to preserve advance 
growth between the trails; 

using longer booms on feilerdelimbers 
to widen the space between trails; 
and 

using skidding and forwarding 
machines and methods to minimize 
damage to advance growth (Jeglum 
199 1 a). 

Site preparation can enhance black 
spruce regeneration from seed (although 
it would reduce the amount of advance 

A bgged site sbowing results of carefil logging toprotect advance gmwtb. 
Young trees werepresent on the site at the time of logging. 
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growth which may be present). The low 
bearing strength of the peat surface‘is a 
problem for equipment in the frost-free 
periods. This has led to the development 
of “shear-blading”, a site preparation tech- 
nique which involves bulldozers with 
blades sharpened at the bottom edge. 
Shear blading is used when the intent is 
to plant or direct seed. It is done in win- 
ter to avoid rutting and breaking througk 
the top root mat. Competing vegetation is 
thus removed while the site is relatively 
undisturbed, leaving a good seedbed for 
spruce (Ecological Services for Planning 
Ltd. 1987, Pelletier 1991). 

A crossdrain culvert installed to direct 
drainage under a road bed. Note the berm 

constructed behind the culvert to conhol 
drainage along the rigbt-ofway.. 

14 
Seasonal restrictions for operations 

on wetland sites can reduce potential 
impacts. Harvesting wet sites in winter 
can reduce rutting and prevent the accu- 
mulation of water through pooling. 
Winter roads often reduce the need for 
Stream crossing structures and etiminate 
the requirement for built-up grades. This 
will reduce the risk of blocking water 
flow in wetlands and lessen the potential 
for erosion at stream crossings. Similar 

approaches to site-specific forestry are 
being developed and implemented across 
the country. . 

Consuithg the Experts 
A number of companies have responded 
to increasing concems about non-timber 
values of forest land by hiring biologists 
to work with woodlands staff. The biolu- 
gist may be a permanent staff member or 
a consùltant, usually acting as an advisor 
to planning and field staff on ways to 
incorporate wiidIife and non-timber val- 
ues in the forest management plans and 
operations. This may include recom- 
mending cutting measures to maintain or 
enhance habitat or working with road 
construction personnel to develop mitiga- 
tion and site rehabilitation techniques to 
control erosion nnd sedimentation at 
stream crossings. The Company biologist, 
working with planning, road construction 
and logging personnel, helps to identdy 
problems and devise solutions (Smith 
1992). This approach can be quite effec- 
tive to develop site-specific, cost-effective 
measures to remedy existing problems, 
prevent problems from occurring and to 
remedy unforeseen impacts. Among the 
measures which have been applied are: 

installing cross-drain culverts to direct 
runoff under the roadway and into 
the bush; 

constructing berms to direct water 
into cross-drains; 

installing sediment ponds to treat 
runoff ‘from bare Soi areas (sediment 
ponds would be placed in a ditch sys 
tem to slaw the water and cause sus 
pended solids to settle out); 

stabilizing eroding soils with a cover 
of crushed stone; and 

using selected seed mixtures to stabi- 
lize erodible soils. 



Planning for Wildiife Habitat 

In severai provinces, forest products com- 
panies have joined with wiiUiife agencies 
and non-government conservation organi- 
zations to integrate wildlife habitat needs 
in timber management pians. Examples of 

In New Brunswick, the Forest Land 
Habitat Management Program 
involves developing and testing rela- 
tionships between wildlife species 
and forest habit@. A major objective 
is to define explicit objectives to 
achieve the amount and distribution 
of forest habitat classes required to 
meet desired wiidiife population lev- 
els for each of ten timber licences 
(Wildlife Habitat Canada 1992). 

In Manitoba the Forestry/Wildlife 
Management Project is a coopera- 
tive venture with the Manitoba 
Department of Natural Resources, 
Abitibi-Price Inc., REPAP Manitoba, 
Wildlife Habitat Canada and Forestry 
Canada through the Canadamanitoba 
Partnership Agreement in Forestry 
and the Manitoba Habitat Heritage 

. these innovative projects include: 

Corporation. It is develop 
ing a process to assist 
resource managers in esti- 
mating wildiife hahikt val- 
ues in the forest. Through 
selection of key indicator 
wildlife species, models 
will be developed and 
incorporated into a geo- 
graphic information sys- 
tem to predict the impact 
of forest management 
practices on the supply 
and quality of habitat for 
resident wildlife. This will 
aiiow resource managers 
to evaluate forest manage- 
ment options and modify 
plans if necessary (Mani- 
toba Department of Naturai 
Resources et al. 1992). 

I" 

F 

ïMs W, conshrcted d o m  a long slop on 
erodible mil, bas been stabilized using 

crushed Stone and seeding witb grasses. 

In Saskatchewan, the Integrated 
Forests./wLdlife Program involves 
Wüdlife Habitat Canada, Weyerhaeuser 
Canada Ltd., the Saskatchewan 
Wildlife Federation, federal and 
provincial agencies and other organi- 
zations. This is a five-year effort to 
identify key wildlife species and 
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A sediment pond maintains water quality for runoff fmm a road. 



determine their populations, conduct 
a habitat inventory, develop a com- 
puterized habitat suitability analysis, 
and integrate habitat goals in forest 
harvesting plans (Wildlife Habitat 
Canada 1992). 

In the Alberta Weldwood Hinton 
Timber-Wiidiife Integrated Man- 
agement Project, Weldwood of 
Canada Ltd. is working with the 
Alberta Department of Forestry, Lands 
and Wildlife to develop a cooperative 
modeiling approach to predict future 
supplies of timber and wildlife habi- 
tat. The project examines at the land- 
scape level, the long-term effects of 
timber management proposals on 
wildlife habitat. It will be used to 
coordinate objectives and improve 

management systems on the Weld- 
Wood Forest Management Agreement 
at Hinton, Alberta (Bonar 1991). 

rn In Quebec, the “Action Aménage- 
ment’’ committee involves Domtar 
Inc., the ministère du Loisir, de la 
Chasse et de la Pêche, the ministère 
des Forêts and the Fondation de la 
faune du Québec. The committee 
was established in 1985 to develop a 
forest management strategy that could 
be applied to deer yards located on 
Domtar’s properties and Crown 
lands. The resulting 70-year plan 
(revised every five years) describes 
objectives and techniques to be 
adopted for sustaining the potential 
of the forest and its wildlife for the 
predetermined areas (Dorval 1993). 

m e  Upper Humber River wetland complex is Newfoundland’s most important 
waterfowl production area. 



rn In British Columbia, 
Fletcher Challenge Canada 
developed the Coastal 
Blacktailed Deer Winter 
Capability Mapping 
Project in cooperation 

. with the B.C. Ministry of 
Environment, Lands and 
Parks, and the B.C. Mjnistry 
of Forests. The project 
integrates biogeoclimatic 
data, topographic/physi- 
cal parameters (slope and 
aspect), and snow zona- 
tion in a mapping system 
to facilitate the develop- 
ment of a comprehensive 
land use strategy. The use 
of a geographic informa- 
tion system allows the 
overlapping of the mapped 
data bases, the rating of 
integrated parameters, 
and the production of an interpretive 
map iiiustrating the deer winter habi- 
tat capability of the land base. The 

a mapping system will be used to guide 
harvesting deferrals of old growth 
timber areas with high potential for 
deer winter habitat (Lindsay 1993). 

These integrated planning approaches 
could have considerable merit for accom- 
modating wetlands and associated wildiife 
in land management on a regionai scaie. 

. 

Cooperation for . 
Wetïanù Conservation 
Companies can do a great deal for wet- 
lands by joining others in partnership for 
Conservation projects. 

Corner Brook Pulp and Paper is join- 
ing with the Newfoundiand and Labrador 
Department of Environment and Lands 
and Ducks Uniimited Canada to protect 
and enhance habitat in the Upper 
Humber River wetland complex. These 
wetiands, which faü within the Company’s 
operating limits, are the province’s most 

Portable steel bridges are one metbod of stream protection in fotwarder operations. 

rn 
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important waterfowl production area. 
This undertaking i s  part of the Eastern 
Habitat Joint Venture of the North 
American Waterfowl Management Plan, 
The project partners are implementing a 
land stewardship agreement which 
enables the provincial government to 
esiablish a wiidlife reserve in the area and 
the Company to carry on compatible 
forestry operations (Soper 1990). 

in Nova Scotia’s Saint Mary’s River 
Forestry/Wildllfe Project, Stora Forest 
Industries Ltd. and Scott Maritimes Ltd. 
are working with federal and provincial 
resource agencies, Whdlife Habitat Canada 
and other conservation groups to inte- 
grate wildlife concerns in intensive forest 
management systems. This includes 
developing techniques to maintain and 
enhance riparian habitat (Wiidlife Habitat 
Canada 1992). Among the products of 
this project is a video on stream protec- 
tion in forwarder operations (Camozzi 
1991). The video describes such innova- 
tive measures as portable steel bridges 
and log bridges developed by Stora Forest 
Industries. One of these reusable bridges, 



suitable for streams up to three metres 
wide, can be delivered and instalred in 
minutes by the grapple forwarder which 
then uses the bridge to cross the stream. 

Cooperative wetland conservation 
can be carried out at any scale. In one 
small but noteworthy project, Corner 
Brook Pulp and Paper used innovative 
road building techniques to cross a marshy 
creek whiie enhancing habitat for water- 
fowl. Ducks Uniimited Canada (DUC) was 
involved in the project aiong &th Fisheries 
and Oceans Canada. DUC helped design 
the stream crossing strucnye, and Fisheries 
and Oceans identified the need for fish 
habitat protection measures. The compa- 
ny provided the staff and equipment to 
build the crossing structure which con- 
sists of an earth fil1 dam 
incorporating a concrete 
fish passage structure. 
Company staff installed 
waterfowl nesting boxes 
along the margins of the 
enhanced wetland. 

Protecting Sensitive 
Aquatic Feahrres 
A variety of measures may 
be used to minimize the 
impact of forestry opera- 
tions on surface waters 
and aquatic habitats. One 
such situation which has 

Watmbed Hantesting Guidelines (Comer 
Brook Pulp and Paper Limited 1991). This 
manual describes a broad range of opera- 
tional measures to maintain water quality 
and quantity. Whiie not strictly concemed 
with wetlands, the general approach and 
a number of the specific guidelines are 
relevant to wetland conservation. 

The manual is intended for Company 
field staff and loggers. In a concise for- 
mat, it begins by describing the relevant 
regulations and required permits for oper- 
ating within the watershed. It then 
describes specüic measures for road con- 
struction, stream crossings, buffer zones, 
harvesting on steep slopes, fuel handling 
and storage, and response procedures for 
accidental spills. 

F? .. -1. . ~ . ! 

occurred in a number of 
jurisdictions in Canada is 

18 the protection of water 
quaiity for ‘municipal 
water suppiy water- 
sheds. Corner Brook, 

P 
t! 

Special construction measures for a road crossing a marshy creek. The road bed is an earth 
pl1 dam which raises the water level to enhance the wetland for wateqowl habitat. 

A@h pass structure is in the middle of the photo. 

Newfoundland is one 
such case, where the 
municipal water supply 
comes from Comer Brook 
Pulp and Paper’s operating limits. To 
enable forestry operations to proceed 
within the watershed, the Company 
worked with a number of government 
agencies to develop the Corner Brook 



Best., Management~Practices -- .The . audit procedure involves field., 
' the. U.S Expérlençé . visits by: an .evaluation team . which 

The Clean Water Act'hf the United States . includes a wide -range . of,interests and , 

. pertise -drawn from federal, state and. : : estâblishes national water . qûality gqals ex 

an iï identifies'variôus land management county agencies, acadeinia .and consérva-

as .potential catisès of. erosion :, tion organizations. Audit, forms are based practices, 
' And. sediment pollution: For. -forestry, the nn the--BMPs described in the, Water 

identified practices of concern are road Quality manual . For each BMP applicable 

.construction , . harvesting . arid site pr.eparâ- to the foréstry :operâtiôri being. evaluated, 

tion . . To implémént the Act,- individual the audit team assigns a .rating, -from, l 

states develop what. are térmed ."Best- ("gross neglect") to 5 ("operation-exceeds 

Management Practice s" (BMPs) . These are 
- requirement"). : . . 

' ' management and,sllvicultural techniques . , Mississippi's _Best Management' 

to prevent- .er.osion,at .the source (Baker ̀ practices fôr .Wetlands (Bâker'1991).wâs 

, 199.1) . Some states hâve developed quite : : . developed for forestry operations- in . the: 

specific and detailed BMP guidelines, and ~ state's extensive bottomland areas . . 

. procedures to apply to wetlands, stream Maryland's Guide to Forest Harvest 

crossings and shoreline areas. These are Operttti.ons arid Best . Management ~ 

outliried in â. following section entitled Prcicticés :(Maryland Department . of 
. Natural Resources) is a detailed manual "OtherHàndbôoks.and Manuals" . 

Minnesota, which contains boreal -which contains environmental protection, 

- forests and Wetlands similar to some areas ' measures at- varying levels, of .restriction . 

of central Canada, 'has developed an-irino- of forèstry, activities . 

vâtive BMP.approach: This involve s ~a The National Council of the Paper, 

etermxne ow comnames can ma-awe 

manual entitled . . Water: Quality in Forest, Industry for Air and Stream Improvement 

Management (U.S.,Forest ,Service et al. - . : (NCASI) is a research and âdvisory body . 

ûndatéd) and, an* independent audit. pro- ,` . , of the United States ¬orest .industiy. In 

cedure to evaluate companies' cômpli- 1989 it . established â Forested Wetlands 

. :aricé with BMP,requirëménts (itossman: Envirorime.rital Research Program to; 
11 

:and Phillips 1991). This small, "hip pocket" . : . d . . h � 
in 
anual describes general water; quality 

measures such as filter strips along sqeams 
`arid fuel and equipment handling 'prôce-
dures: It also contains specific . guidelines . , 

: for: 
- . : . 

` . . roads .- design, construction and 
, maintenance- 

-@ .harvesting - 
.planning,,-design, 

oper=., 
ations and-fallow- 

. sife,.lireparation - planning ; . irecom- . 
mended prescriptions ~Land alterna-
tives; . 

, . . . 

. pesticide use pesticide selectioft, 
integrated . pest management and lian-
dling procedures ; and . . . 

.. prescribed burning. - planning, pre= . 
scriptions and after-fire . maintenance. _ 

forest . wetlands for timber. production - ~ 
whilè .providing for. other important wet-
land functions such as : water quality main= 
tenancé, streamflow discharge regulation 
and wildlifé protection" (Ice and Luciér 
1990): The program has three major goals:, 

. idéntify and eharaçterize 'impôitant 
forest wetland typés of tbe .Unite.d . 
States ; .. . 

. . develop technically sound methods 
for measuring the :functions and .val- . 
ues .,ôf important" fore:st wetland 

` types; and 

. determine effects of.commercial tim- 
ber management . on . the'' short- and 
long-term functions and values of forest 
wetlands to facilitate identification of 
,economically . feasible Best Management 
Practices 



' As an initial stage in the. pr9giarn, 'the 
NCASI .orgânized a symposium to . Address . 
environmental conc'&ns', assessment. 

' téchniqüés~ and management options: 
related to :fôrest wetlaiids. Pùblishéd in a 
technical. bulletin . (NCASI 199.0), '.the 
papers from, .the, .'syrimposiùni ; address a- 

. .-number of issues relevant t6-forestry-wet-, 
land interactions in Canada . . 

described .earlier, there are a number of 
~ publications,- some_ quite detailed, . which 
describe environmental . protection mea-,. 
sures relevant to forest . oper2i,tions'in Or 
near wétlands . Somewere developed 
specifically for.wétland - forestry (South- . . 
Carolina Forestry Commission -., undated, 

. :North Carolina Department, of Énvirôn-
merit.

. 
Heâlth and' Natural Resources . . 

1990, Georgia Forestry Association. 1990)- .. 
Others address .environment4l concerns 

- for'harvesting_ or road' building on a .vari- 
èty of 'sites (Râcéy et at 1989, McÇubbiri: 
et al.; 1990;. Quebec . ministère. dé�l'Énergie; 

er o t ets an et des. Réssoûrees -1990; Newfoundland 
receiving streams; .' . Department of Fores'try'ând Agriçùltùré 

. using 'temporary darns :,during :ditch . and .Newfoundlarid Forest Service 1992). 
construction ; and ' Still others focus on habitat needs of wet- . 

Environmental Protection- 
in Forest Drainage 

Finnish forest drainage projects 'incorpq-
rate â variety . of measures to prevent sus- 
péiidéd solids from réaching lakes: or : 
streams. These.iinclùdé : . 

minimizing the velocity of ditch water; 

. ..leaving buffér/filter strihs :hf undis-. 
turbed vegetatiôn foi overland fl9w 
of wat bétweeri ditch u l d 

ôr~erihancing species' .richness requires 
that specific~hâbitat.ôbjectives be inclùd- 
ed as part- of the silvicultu 

Otber Handbooks and Manuals . 

In addition to the procedural dianuals' 

. . digging sedimentation pits. arid- ponds land wildlife species (James 1984 and .1985, 

at strategic locations. within thè ' Ontario ministry ,ôf-Natural Resources 1988â : 

drainage system Qôensnii 1991). . ~ . and 1988b) . Most ; if not all, resource agencies 
have developed such manuals or guidelines. . The Wally,.'Gréek *Drainage ]Project 

Môst provincés in.Cânada have devel- . 
includes- several ,of these measures which 

oped for: forestry guidelines, operations in 
are described in a Forest Drainage Manual 

riparian zones and fish and wildlife habitat' 
Ontario Ministrydeveloped by the of 

' Ministry . .of Natural: ' -Protection . Ontario s 
. Natural Resources; (Rosen 1989): As well", Natural 
the Quebec ministèré. du l'Énergie et. des 
Ressoutces 'has . -developed a_ mâriual énti-, 
tled Guide sur. le drainâge sylvacôle to . video Cutting.lVear the Ed e wlüch briefly , g , 
assist . .in planning drainage . to rnrmmize 
impacts on-the site . '- . - 

A study in Michigan of wildlife ; forest 
. harvesting, and, drainage (Trettia .et al. 

Resources has a comprehensive Canadian 
program applicable to Wetland/forestry', 
interactiôns .'Thé Ministry has 'produced â- 

. . describes concerns . and apprbo.riate. timber 
. management practices for wetlands and 

. The vidô~introducés three riparian -zones 
l i d manua s nten ed fo m r resource managers. ihe, 

1991) 'emphasized that habitat niches are ~ . - 
- Code of Practice for Timber Management.-. strongly . influénced by silvicultural pré- . _ : : 
Operataôns in Riparaan.'Àreas: (Ôntario ; 

scriptions . The researchers in : -this study . : 
Ministry of Natural Resources 1991); Timber -concluded ,that drainage projects offer 
Management Gaidelinesforlbq Protection 

~ opportunities. fo.r'sustàining or enhancing, 
; ofFish Habitat (Ontario Ministry of Natural' . 

wetland wildlife values . Designing cuts to 
Resources` 1988j;-and Énvironmental', : 

increase edge 'habitat and retaining snags , 
Guidelines for,Èlccess.'Roàds and Water . 

are important .considerations . Ditches - 
~Crossin s (Onfario .Minisfry.of Natùrâl` g 

habitat ; also ,provide-.aquatiç . Maintaining 
Resoùrcés 1990). . ' 



etland consérvâtiôrï mèà-. 
sures need not unduly 
restrict -forestry. opërâ-
tiôns; _nôr .are . they . likely 

to add-.significantly to Andustry's costs. 
a Many creative solutions to. .c.ons.ervation 
-problems.. Are already in use in Canada, . ~ . , avoids the problems of rutting and com-
and elsewhere. Broader- application of pâction and also reduces damage . to 

advance growth (jeghim. et al. 
'1983, Groôt 1987, Groot 1.992).: 
Winter . roads reduce the pôtén-
tiâl for. site. disturbance, . erosion 
at stream crossings ànd disrup- 

(1) Good. road construction,: with'ade- ; : = tion of drainage ., The move .by the forest 
qiiate .prôvisiôn for drainage, and revegë- industry. to low ~grouiid pressure, logging 

: Ution of roadsides Susceptible . to erosïôn, equipment allows greater access to wet- 
tér aieas in frost-free periods. This may . 
lead ̀ to greater site impacts (Groôt :1992) . . . 
Where summer pèatlând operations ar

. 
e 

established techniques will s.erve to main-
tain these vital habitats. . 

The results of . this study , s'uggest a 
~ number of rècomméqdations..for wetland- 
,compatible forestry.-, 

.should bé~standard practice . The .envirôn- . 
mentàl impact of a stream . cro.ssing on a 
valuable_ a,quatic habitat is not lessened' 
.,because It is located on -a . lower standard ., 
road. and not a primary road (Ontario _ should be used to select ahe least: fragile 
Ministry of Natural 'Késohrce;s 1.990): ; . sites. Low ground pressure equipment 
Similarly, the overall impact of a road-'* . should Also be used: when summer opera- . . . 

s are necessary: . . : , ; . 

' . used for all : drainageways : envirorimental (5): Industry-planning. and. operations - 
protection measures are required : for. ~ , . staff should be informed of the values . of 
small creeks .and, brooks .as well as major . . . wetlands SO that they may consider these - 

vâlüés: in cutbloçk design,; bloc-k layout _ 
and harvest supervision. This educational' 
effort should involve government . ageri-, 

' .ciés ..and non-government groups as. well ; 
as Industry . 
,(6) . Bqui'pinent'operàtors should have 
iràining to recognize sensitive sites. arid , 
avoid damaging 'practices ,(Grôôf.198Z) . A 
good operator. using any kind of equip- 
ment may ̀be better ,than a: careless One 

operators. and biologists as.well' as experts . using the .best equipment (Grôot 1992). ' Operators. 
(7). The forest . industry : sbouId use 

systems must be, supported, by . invento- . '. special expertise to ensuré that ;wetlarid 
ries . of wetland :flora . and fauna, This will values are incorporated effectively in 
'assist development of site speçific silvicul=, : planning and 'executing forestry opera= 
-turâl treatments ~and appropriate wetland ' tiônsï ,t1 number Of companies -have. biolo- 
prôtection.measurés. , gists 96 .staff or under contract, ~Thèsè'. . 
(3) .Harvesting operations should be -. specialists* should'. exchange .-inform4tion 
carefully planned, usiing good., site-type 
information: Knowledge of the distribution : 
of site types allows plannersio schedule 

streams: 
(2) Site classification systems for wet-
lands are particularly important: Sometimes 
these aré; only,,partlp- covered by., existing 
forest classification systems:, These systems . 
need to be prbvin~e-wide and need 'to be 
expanded into the non-commercial forested 
wetlands ând the open wetlands . Federal . 
and-provincial agencies should .develoo' 

'. these aystems~with .inpnr from forest 

logging.. operations .. ac6ord.ingly, thereby 
rédiicing.site damage ., : 

- (4), . Winter :loggiyag is a . proven method 
which should be used where necessary to 
minitnizé sité damage . Operating on~ 
frozen-surfaces.,oi .with snow`ço.ver, 

unavoidable, site -specific, information 



(8) Cooperative habitat conservation 
efforts .such as the Upper Humber Eastern ̀ 
Habitat Joint Venture Project and the Saint 
-Mary's River ForestTY/Wildlife. Project 
should be expandéd::These offer excellent 
opportunities . for companies'; agencies: and`: 
conservation groups. to pool resources. 
The North American Waterfowl 1Vlinage- . 

.~ rrient Plan provides an .umbrella for: rnâiny, 
new and innovative .projects to be devel-
oped . The plan has an ambitious objective: 

. . .to restore waterfowl .populations ; conti-
' nent-wide. Sensitive ,management of for- : 
est làndsis`integrâl .to its success, and the 
forest industry can. make an .impôrtant 
con tribution tô this end. , . ' 
(9)- . Reséarch _and development in the, 
.areas of low-groiirid-pressuré'eqtiipment . 
and carefiü logging 'suck, as . that being 

. ' done by the Forest .Engirieering -Research 
Council (Mellgren and Heidérsdôrf 1984, 
.Gingras et al. 199 1) . must continue . 

,.(1Q) Forest management.codes ,of.prac- 
tice and guidelines should include wetland 
conservation, considerations adapted. for 
specific regions in Canada : 
(11) The.. design 'of shoreline btiffers 
and filter strips requires careful thought. . 
These . should consider the. characteristics, 
of individual sites rather thAri following 
strict guidelines applying to broad'geo- 

. giraphic areas. The survival of buffer strips 
can be an important issue . In some cases . 
trees May be blown down within a .few 
years, offering .little. benefit for stream sta- 
bility or water quality. Oft-site judgements : 
'and variations in buffer strip dimensions 

' ' based on site conditions may be . bettér, 
than fixed 

-
, widths ._ The requirements of _ 

. terrestrial, and aquatic. resources should 
. determine, the design of the . buffer 

(Garland 1.987) . Landscape: level habitat 
ârialyses.ârid integrated timber/wildlife 
management. such as New .Brunswick's. . 
Forest Land Habitat Management Program . 

(12j .Further .environmental assessment 
,of fôrest drainage, propôsüls,, should.be, 
used as a. tool for identifying and alleviat= 
ing; the impacts of forest drâinage ; with . . 
site-specific mitigation measures to-be 

Wetland conservation measures need not 

unduly restrict forestry ôpérations; nor. are 

they likely to add sigrcificàntly,.to ,indùstry's 

costs. Many creative solutions to conserva- 

tion problems are already in use in Canada: ~ 

' : and.élseuihëre. Broader.üpplication of 

established techniques,. willserve. -to, maintain 

these vital habitats. 

implemented as necessary (Rosen, 1989, 
Jeglum .1991b) . Extensive drainage .mea- 

significant ', stires are likely . . to have less. 
. impâcts than intensive systems. Limiting 
the total area drained .within â 

givenwatershed could also reduce the potential . 
water quality impacts (Berry 1991b) . _ 
Forest managers should take special. care .' 
in fertilizing. drained sites : Eùtrophication 
of wetlands should be avoided where this 
will adversely. affect existing plaint c9m- . . 
munities (Wishéu et-al, 1990): - 

and the Manitoba- Fore s.try/Wildlife . 
Management Project will achieve- more . . 
for wetlands and wildlife than will . un'i- 
form .leave strips along shorelines . . . 
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