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1.0 THE PROBLEM

The nultiple pressures for the conversion of Canadi an wetlands for
agricultural, urban, industrial and recreational uses have resulted in a
significant loss and fragmentation of this habitat. The definition of wetland
adopted for this Addendum is given in Tarnocai (1979):

"Wetland is defined as land having the water table at, near, or above
the |and surface or which is saturated for a |ong enough period to .
pronote wetland or aquatic processes as indicated by hydric soils,
hydrophilic vegetation and various kinds of biological activity which
are adapted to the wet environnent."

Tabl e 1 shows the percent distribution of wetlands in Canada by province. As
noted in Table 1, approxinmately 14% of Canada (1.27 mllion km?) is covered by
wet | ands. The prairies (Mnitoba, Saskatchewan and Al berta) together
constitute 373 of the total Canadian wetlands

Wt | ands have been traditionally considered to be wastelands, that is, areas
whi ch could (or should) be converted to "productive" agricultural or urban
uses. This view has led to the destruction of mllions of hectares of such
habi tat across Canada. Thi s probl em has reached proportions which now
seriously threaten waterfow populations at a continental level. As noted by
Lynch- Stewart (1983), one of the key factors which has frustrated attenpts to
slow this substantial l|oss of habitat is our inability to assign a value to
the habitat, on a national basis. Although in the past decade we have begun

t 0 recognize wetlands for their natural value we still appear to have problenms
with preserving them

In addition to the issue of relative valuation of these and other habitat
types, the lack of coordination in jurisdictional responsibility has
significantly reduced the ability of national and provincial agencies to
attenpt unified or long-term nmanagenment planning through traditional means
Hence, initiatives to enhance or protect wetland habitat areas have tended to
be reactive, sporadic and uncoordinated. The steady conversion of wetland
habitat through increnental change across diverse jurisdictional (including
privately-held |ands) boundaries, represents a classic case of a cumulative
I mpact occurring at a national, and indeed international., level. The mgjor
cunul ative effect problemis one of habitat |oss and fragmentati on. In this
Addendum we describe this problem and a CEA approach to it.

Lynch-Stewart (1983) summarized the available data for national trends in
wetland use. The prairie data base fromthis report is reproduced in Table 2.

The table provides estimtes of the extent of encroachment on wetland habitats
for the period 1800 to 1980, with regional |osses ranging from7%to 73%

The intensifying conflict between prairie wetland uses (wldlife habitat vs.

agricultural wuse) is well-documented. In general, |oss of wetland habitat to
agricultural uses has been progressive and severe, and it {s accelerating. In
concert wth the direct losses of wetlands through agricultural
drai nage/ recl amation projects, agricultural usage al so causeS secondary
effects such as destruction of marsh-edge vegetati on and habitat. This
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Table 1. Location and Relative Distributions of Wtlands in Canada
(Source: Environnent Canada, 1986)

Provi nce/ % of Province/ Territory % Total of Canadi an
Territory Area Considered Wtland \\ét | ands
British Colunbia 3 2
Al berta 21 11
8 37%

Faakabbhevan % 18 °

tario 33 23

ebec 9 10
New Brunsw ck 8 1
Nova Scotia 3 1
Prince Edward |Island 1 1
blﬁ%ﬁ)undl and/ Labr ador 1% ?
Northwest Territories 9 29
Canada 14 100%



Table 2. The Inmpact of Land Use Change on Veétlands
(Prairie Region -- excerpt from Lynch-Stewart, 1983)

Study Area Location Study Area Size Ti me Period Land Use Change

Pairie

- Black Soil Zone of the 21 km? pristine 1800-1970 - 19% of wetland
Prairie Provinces wetland within adversely affected by

(Goodman & Pryor, 1972) 389 km?

Al berta

- Al berta Aspen 699 -km? 1900-1970 -
Par kl and (Schick, 1972)

- Battle River Basin 301 km? of wetland 1800-1978
(Ritter, 1979) within 11,002 km?

- South Saskat chewan 45 km? of wetland  1800-1979 -
River Basin (Schmtt, within 19,501 km?
1980)

Saskat chewan
- Sout hern Saskat chewan 82 km? 1800-1980 -
(Millar, 1981)

Mani t oba

- Newdale Pl ain 248 km? 1964-1974 _
(Adans & Gentle, 1978)

human al terations
13% net | oss of
wet | and area

61% net |oss of
wet | and area

- 9% nnet |oss of

wet | and habit at
area

21% gross | oss of
wet | and habi t at

area
7% net gain of
wet | and and

habitat area

2,346 (73%) wetl ands
sites affected by
per manent inpacts

17% of wet | ands
altered by clearing
or partial drainage
7% of wet | ands

eradi cat ed



Tabl e 3.

[ ncr enent al

( Sour ce:

Rates of Habitat
Envi ronnment Canada,

Loss in the Mnnedosa Region

Ti me Span % Loss of Habitat
1928-1964 27%
1964-1974 Lox
1974-1982 33%



Figure 1. Total Canadi an Waterfow Habitat and Potential Cropland Areas.
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habitat conponent is a key factor in the maintenance of waterfow popul ations.
Lynch- St ewar t (1983) reported that a total of "approximately 1.2 mllion ha
of wetland habitat have been converted to agricultural use in the Prairie
Provinces...". The destruction of crops by wildlife is perceived as a serious
problem especially in the hard economic tines presently experienced by the
agricultural sector. Lynch- Stewart (1983) noted that "a conservative | o0ss
through tranping and . . . consunption of grain is about $16-25 nillion annually

Recently, discussions on the influence of periodic drought on the prairies -
have received greater attention from policymakers. These seasonal, and
| argely unpredictable, fluctuations in precipitation have |ong been an
integral feature of the prairie environment although some data indicate that
these extremes may be intensifying fromclinmatic change. In addition to
debilitating natural effects, these droughts also encourage farners to expand
cultivation into wetlands when these areas are potentially arable. Once the
drought ends, these areas are often drained to naintain agricultural
productivity, or they are abandoned with the vegetation in marsh-edges
seriously, and even irreparably, damaged.

Wil e aprinciple source of wetland habitat destruction is unquestionably
agricultural encroachnent, wurban expansion also constitutes a significant
i nfl uence. Kessel - Tayl or (1984) provi ded a detail ed survey across Canada of
the estimated change related to such urban pressures.  The author noted, for
instance, that Calgary has grown since its founding in 1876 into a major urban
centre: from 1951 to 1971, the popul ation increased 183% to 403,343; by 1984,
it had grown a further 47% to 592,743. At the tinme, it was the fastest grow ng
urban centre in Canada. Mre recently, rates of increase have dinnished,
however, it is clear that this and simlar urban centres are capabl e of
explosive growth.  The study found that 22% of the original 4,141 ha of wet
soil in the urban-centred region of the study area remained as natural cover
by 1981,asconpared with 24%in 1966.

More recent studies in this area (wWhillans, 1987) have reveal ed substantial,
and continuing, destruction of wetland habitat.  The author cited data which
indicated that nuch of this destruction is a result of agricultural

encroachment during dry years. It is estimated that on the prairies 61%of
vet | ands has been lost in this nanner.

Overall, in Canada, wetland habitat |oss has occurred primarily in areas close
to settled regions such as farns and cities. There has been a steady conflict
between wildlife use and land devel opnent. The recent formation of agencies
such as Wldlife Habitat Canada and the Nature Conservancy of Canada, and the
ongoing work of Ducks Unlimted (DU), have focussed attention on the magnitude
of the problem In spite of the increasing support for these agencies and
their objectives, and for maintaining wetland habitat, there appears to be a
| ack of support from government agencies who inplenent |and use policies.
Currently the habitat conservation drive and |land use strategies are not
working in concert, resulting in both efforts being frastrated.

Wiat is
needed is an overall strategy to integrate these two efforts (Wldlife Hatltat
Canada, 1986).



Recogni tion of the inportance of wetlands as wildlife habitat, as noderators
of watershed hydrol ogy and as recreational areas, has [ed to nationa

programs, suchas the Canada Land Use Mbnitoring Program which has exam ned
wet| and conversion in southern Canada (Environnment Canada, 1986). The
proximity of Wet | ands to both agricultural and urban areas, coupled with a
decrease in the availability of high-quality land for such activities, has led
to the increased demand for such previously neglected areas. In short, the
val ue of "developed" wetlands for agricultural and urban applications is
rising. These efforts at land "reclamation" have led to the accelerated and
irreversible conversion of wetlands across Canada

2.0 REG ONAL ECOLOG CAL PATTERNS

In Canada, the Prairie Pothole Region, which is [ocated in the southern third
of Al berta, Saskatchewan and Manitoba, constitutes the |argest single expanse
of arable land in Canada. Large urban centres (Edmonton, Cal gary, Regina,
Saskatoon and Wnnipeg) are also located there.

The Prairie-parkland region of Wstern Canada constitutes one of the nost
significant duck-breeding habitats in North Anerica. Habi tat deterioration
has led to decline in the reproductive potential of several duck species on
the Canadian prairies.

The 1986 CWS study of regional waterfow populations noted that the prairie
| andscape has been changed considerably as a result of a continuous expansion
and intensification of agricultural practices and hence land use. This change
has led to decreases in waterfow nesting successes because the nests are nore
accessible to predators. Several studies through the Canadian and U.S.
prairie region have recorded |arge percentages of habitat |oss as a result of
Increasing land cultivation. These increased changes to uplands have reduced
the capacity of waterfow populations to rebound in years of good water
condi tions.

This region is characterized by wetland sloughs or "potholes", which vary in
size from puddles to ponds of several hundred hectares. The density of these
wat erfow habitat areas nmakes the region a vital conponent of the North
American mgratory bird habitat. The North Anmerican Waterfow Management Plan
(1986) recognized this and strongly recommended that the pothole breeding
habitat including the associated uplands of the Canadian and Anerican prairie
region be protected for nallards and pintails. This Plan has set out
anbitious objectives for the preservation and nmmintenance of waterfow
habitat from 1986 to 2000, calling for the restoration of 0.35 and 1.1 mllion
additional hectares of water and upland habitats, respectively, in the

Prairie-parkl and regi on of Canada. The hectares involved denonstrate the
seriousness of the situation.

The nost inportant remmants of nesting habitat for prairie nallards and
pintails are chiefly found in pasture |and and areas of”otherwise intensive
agriculture. Loss of grassland continues at the rate of 2% annually, and in
the | ast decade, one-third of the remaining grassland was converted to
cropland (North American Waterfow Managenent Plan, 1986).
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In areas intensively studied by the Canadian WIdlife Service, such as the
Minnedosa pothole region of southwestern Manitoba, the decline of available
waterfow habitat is clear (Table 3). Over 50% of the wetlands in this region

were rated as prime waterfow habitat. In total, in 1928, wetlands covered
13.2% of the total Mnnedosa region. but by 1982 they were reduced to only
3.8% -- representing a net |oss of approximately 71% in 54 years.

Envi ronnment Canada (1986) estimated that by 1981 up to 76% of the original
wet| and area surrounding the five najor prairie urban centres had been
converted to agricultural uses, 13% to urban use and | ess than 3% remai ned
for recreational uses. The inportance of the prairies in terns of total
Canadi an waterfow habitat is illustrated by Figure 1. The Figure also
denonstrates the direct overlap and conflict between these prime waterfow
areas and potential cropland.

The conplexity of identifying and measuring regional waterfow populations is
conpounded by many factors, sone of which are:

size of the range to be eval uated
numbers of ani mal species
changing factors

- climte

- agricultural use patterns

- predator popul ations
hunter takes and effort expended

These factors make the evaluation of regional population patterns difficult
(Tables 4 and 5). The trends shown in these tables clearly confirmthe
earlier conclusions by the Canadian Wldlife Service (1986) and denonstrate a
significant regional decline, particularly in southern regions of Al berta

I't has been observed that the decline of suitable habitat areas has forced
nesting waterfow to less desirable sites where they are nore vulnerable to
predation. This enphasizes the need to understand |inked variables in habitat
studies and underlines the need for good, quantitative field data on specific
popul ations and species, wthout which nodeling capabilities are seriously
hanper ed

3.0 DESCRI PTION OF THE LOCAL ECOSYSTEM

Wetlands are an integral part of the prairie ecosystem The nunerous
scattered pothole basins collect and hold valuable runoff water which is
vital in this sem-arid region of Canada. The ponds replenish local aquifers
and contribute to the naintenance of high-quality groundwater needed to
sustain the human population, wildlife, crops and native vegetation.' The
wet | ands serve an inportant role in the purification of waters and in the -
stabilization of land against erosion, and they play a part in restricting
encroachnent of salts in topsoil. As aresult of the alternating wet and dry
periods common on the plains, nutrients contained in wetland pl ant materia
are released and thus forma key link in maintaining the prairie food chain.



Table 4. Long-termtrend in adjusted total duck population by survey unit and
year (estimates in thousands)
(Source: Canadian Wldlife Service - Ednonton)

Nor t hern Sout hern

Year Al berta Al berta Tota

1955 4160 6730 10,830
1956 3400 6060 9,460
1957 3540 5820 9,360
1958 6960 6210 13,170
1959 9850 5170 15,020
1960 3480 5050 8,530
1961 7570 4560 12,130
1962 3340 3120 6,460
1963 2980 4540 7,520
1964 5290 4150 9,440
1965 3590 3720 7,310
1966 3480 5660 9,140
1967 2360 6240 8,600
1968 3540 3700 7,240
1969 2300 5120 7.420
1970 2580 5470 8,050
1971 3100 6450 9,550
1972 4460 6460 10,920
1973 3710 6040 9. 750
1974 3510 7690 11, 200
1975 3440 6540 9,980
1976 1910 6020 7,930
1977 3240 4010 7,250
1978 3700 4440 8,14C
1979 4390 5440 9,830
1980 3140 4970 8,110
1981 3200 4770 7,970
1982 3030 3570 6, 600
1983 4140 3190 7,330
1984 4040 2880 6,920
1985 2300 3430 5,730
1986 2930 2710 5,640

1987 3710 3200 6,910



Table 5. Long-termtrend in adjusted mallard popul ation estimates by survey
unit and year (estimates in thousands).
(Source:  Canadi an wildlife Service - Ednonton)

Nort hern Sout hern

Year Al berta Al berta Tota

1955 880 1940 . 2,820
1956 470 1790 2,260
1957 720 2020 2,740
1958 1340 2110 3, 450
1959 2120 1690 3,810
1960 490 1450 1,940
1961 1820 1360 3,180
1962 890 980 1,870
1963 890 1190 2,080
1964 970 1120 2.090
1965 570 890 1, 460
1966 530 1550 2,080
1967 450 1500 1,950
1968 780 910 1,690
1969 640 1120 1,760
1970 620 1590 2,210
1971 640 1870 2,510
1972 1040 1830 2,870
1973 890 1730 2,620
1974 770 1580 2,350
1975 650 1400 2, 050
1976 390 1450 1,840
1977 590 850 1, 440
1978 670 820 1,490
1979 880 980 1,860
1980 840 980 1,820
1981 620 950 1,570
1982 630 770 1,400
1983 890 850 1,740
1984 550 710 1,260
1985 530 800 1,330
1986 590 700 1,290

1987 700 750 1,450



The life cycles of prairie waterfow species have evolved in close conjunction
with this variable water regine.

The degree and nature of agricultural devel opnment throughout the North
Anerican prairie Savannah over the past century have significantly interrupted
the natural dynanics of waterfow populations and wetland habitat. Losses of
upland nesting cover and innunerable prairie potholes have forced the
concentration of waterfow and their predators into dim nishing patches of
suitabl e habitat. As a result, in much of the Prairie Pothole Region, the
recruitment of young birds is inadequate to increase, or even nmaintain, mny -
wat erf owl popul ati ons even during favourable water conditions. Table 6 lists
i mportant habitat requirements of wildlife in this ecosystem

VWaterfow tend to concentrate nore during nolting, mgration and w ntering
than during the nesting season. Thus habitat | oss or degradation, or
out breaks of disease in critical areas can have serious impacts on waterfow
popul ati ons. Habitat conditions along the major mgratory routes directly
affect 'the survival of mgratory bird populations and will, therefore,
influence the subsequent reproductive success in the waterfow commnities.

Habitat deterioration causing decline in the reproductive potential of several
species in Western Canada is now acknow edged as a serious problem  Measures
to mtigate such deterioration in habitat as supported by advocates of
mgratory birds have been countered by economc, chiefly agricultural,
interests. This conflict has been intensified by the significant inpact which
existing waterfow popul ations have had on cereal grain crops -- particularly
at a time when farners are financially hard-pressed.

Concurrent with habitat deterioration, North Anerican harvesting of waterfow
popul ations has increased in the past decade. The Canadian Wldlife Service
(1986) found that the current Kkill distribution in the US. and Canada is 80%
and 203, respectively, and that kills are increasing for certain waterfow
species in the U'S. while remaining constant in Canada.

These anthropogenic stresses, coupled with the natural effects of predation
and di sease such as Type C Avian Botulism have nade the overall diagnosis of
limting factors and popul ation decline both conplex and difficult for
wat er f owl popul ations. Carl Walters at the University of British Col unbia
(pers. comm.) recently indicated that predation is perhaps the key factor in
the decline of the black duck popul ation. Al t hough the premnise of nost
conservation agencies appears to be that habitat |oss and deterioration in
breeding, mgration and wintering areas is the major reason for declines in
waterfow popul ations, predation-is, in fact, closely tied to habitat |oss.
Thus, both habitat deterioration and harvesting can be said to be factors in
popul ation decline.

4.0 USER PATTERNS AND JURI SDI CTlI ONAL CONSI DERATI ONS

In the past decade, wetland functions and their values to society have been

recognized at local, provincial, national and international levels.  These
worthwhile initiatives underline the growng recognition that jurisdictional
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Table 6. Inportant Habitat Requirements of Wldlife Quilds
(Adapted from Geen et al., 1986).

| nportant Habitat Requirenents

VWt er body Characteristic
Wat er per nanency
Water depth
Water level stability
Areal extent of water
pH
Salinity
Shoreline conplexity
Density of protruding structures
Density of waterbodies

Land Base Characteristics

Soil type
Soi | noisture
Topogr aphy

Aquatic Vegetation Characteristics
Density of submergent vegetation
Speci es of submergent vegetation
Density of energent vegetation
Hei ght of emergent vegetation
Species of energent vegetation
Area of energent vegetation
Wt er -t o-emergent cover ratio

Upl and Vegetation Characteristics
Density of herbaceous vegetation
Hei ght of herbaceous vegetation
Speci es of herbaceous vegetation
D stribution of herbaceous vegetation from water
Density of trees/shrubs
Hei ght/vertical distance of shrubs/trees
Size of trees
Speci es of shrubs/trees
Area of shrub/tree cover
Di stance shrub/tree cover to water
Amount of litter/deadfall

Human | nfluence
Surroundi ng | and use




boundaries will have to be overcone if mgratory waterfow populations are to
be maintained and enhanced.

The evolution of new | egislation and prograns ained at the preservation of
critical wildlife habitat have been plagued with constraints arising from
inter-jurisdictional conflict. Fragnmented jurisdictions across North Anerica
allocate responsibilities for wetlands among federal, provincial (or state)
and nunicipal agencies. These relationships are further conplicated by the
degree of private land ownership and the types of subsidies which are directed
toward expansion of the agricultural l|and-base. Oten these public subsidies
directed to private |andowners ultimately result in progressive erosion of
waterfow habitat. At a private level, such habitat is generally val uel ess
and the land is not considered to be inproved until waterfowl areas are
agriculturally productive.

Anot her obstacle to habitat conservation is the inability of decision nakers,
at all levels, to define the value of natural wetlands within our present
system of resource allocation. This failure to quantify the resource and to
act to protect it has seen significant erosion of these lands to uses whose
i medi at e economi ¢ benefit can be nore readily calculated and realized.
Moreover, wetland benefits accrue to the public-at-large and rarely to private
| andowners.  Cearly, the conservation of wetland areas will require a mgjor,
wel | -directed effort by the public-at-large if the insignificant, but
cunul atively devastating, individual interests are to be over-ridden in the
best interests of waterfow habitat preservation.

The Canadian WIldlife Service began acquiring inportant wildlife habitats in
1966 under the National WIldlife Area program Forty-four National Wldlife

Areas, many of which are wetlands, have been designated across Canada, and
nmore are planned.

Canada is a signatory to the Ransar Convention on Wetlands of International
| npor t ance. Thi s 1981 convention designated 17 wetland sites across Canada
for protection. Canada is also a participant in the Wrld Conservation
Strategy initiated by the World Widlife Fund and the International Union for
Conservation of Nature and Natural Resources. This strategy makes specific
reference to the need for wetland preservation as an urgent, international
i ssue.

As noted earlier, the North American Waterfow Managenent Plan (NAWP) was
jointly signed by the US. and Canada in 1986 in order to establish broad
objectives for the preservation and restoration of waterfow habitat.
I npl ementation will preserve and restore 1.45 mllion hectares of Canadian
prairie wetlands and associated uplands.

Many national initiatives are underway in habitat protection (Tables 7 and 8).
It is clear that, through the activities of organizations such as Ducks
Unlimted and Wldlife Habitat Canada, many significant results have been
achieved in habitat conservation and protection. The agencies may, indeed, be
far nmore cost-effective in the long term than traditional governnent

approaches to habitat inprovenent, sinply because they are small, quick to act
and largely unfettered by jurisdictional constraints.
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Table 7. National Organizations for Habitat Devel opment
Rehabilitation and Education

Canadi an Nature Federation

Canadian WIldlife Federation

Ducks Unlimted Canada

Environment Canada (CWS) and related agencies
Nature Conservancy of Canada

Trout Unlimted

Wldlife Habitat Canada

Wrld Widlife Fund -



Table 8. Selected Organizations |Involved in Habitat Devel opnent,
Rehabi litation and Education
(Source: Wldlife Habitat Canada, 1986)

Provi nce Organization/Agency

Al berta Al berta Environment/A berta Fish & Wldlife Division
Al berta Fish and Gane Association

Al berta W/ derness Association

Al berta WIdlife Foundation

Buck for Wlidlife

Recreation, Parks and WIldlife Foundation

Wldlife Trust Fund

LI T T B |

Acres for Wldlife

Critical WIldlife Habitat Protection Act
Habi tat Trust

Heritage Farnstead

Heritage Marsh Program

Saskat chewan Envi ronnent

Wl dlife Devel opnent

Saskat chewan

LI T T A |

Mani t oba Heritage Marsh Program

Mani toba Environment/ Natural Resources
Mani t oba Habitat Heritage Act & Program
Manitoba WIldlife Federation Habitat Trust
Mani toba Wl dlife Foundation

North American WIldlife Foundation (Delta)



Provincial prograns such as wetland inventories and maintenance prograns heve
increased both public awareness and interest in wetland conservation
programs. In the Prairie Provinces many significant initiatives are underway
(Tables 7 and 8).  These prograns, sponsored through agencies |ike Ducks
Unlimited, are acknow edged as being vital to the substantive progress in,
and public recognition of, waterfow habitat protection.

Undoubtedly, nmany private |andowners contribute to overall wetlands habitat
mai ntenance. As noted earlier, however, there are few data available on this
subject. WIdlife Habitat Canada, Ducks Unlimted and the Nature Conservancy -
of Canada have taken worthwhile initiatives through joint ventures with
private |andowners in habitat maintenance. This is an area which requires
much nmore attention and support fromfederal and provincial agencies if major
advances in habitat preservation are to be achieved.

There are several instances where trans-jurisdictional initiatives of
governnents have led to substantive progress in waterfow habitat managenent.
The 1986 North American Waterfow Managenent Plan is a continental exanple.
Anot her exanple is the 1979 Prairie Waterfow Harvest Program where the
Canadian Wldlife Service and the provincial wildlife agencies of the three
Prairie Provinces initiated this nulti-agency programto advance waterfow
management in Western Canada. Two key steps were involved:

1) Regul ations were stabilized for a five-year period in order to address
causal relationships between hunting regulation and waterfow popul ation
dynanmi cs.

2) Cooperation between agencies was assured for a five-year period (1979-
1984) after which time the survey data were to be reviewed and applied
to future management prograns.

Initiatives such as these tend to reinforce the optimstic view that
jurisdictional boundaries need not necessarily present insurnountable
difficulties for addressing regional cumulative inpact processes.

5.0 JURI SDI CTI ONAL CONFLI CT W TH LEG SLATI VE MANDATES

As noted earlier, the policies and prograns of large institutions and
governnent departnents may significantly influence both perceptions of, and
approaches to, cunulative effects assessment (CEA). It was suggested that new
institutional frameworks may need to be developed in order to foster

net hodol ogi es for long-term assessnents, such as those noted by Peterson et
al . (1984).

Wiile the jurisdictional matrix for environnmental and soci o-econom
assessment in Canada may present significant problens for coordination, it

my also pose serious problens of conflict. For instance, agriculture
departnents may have nunerous progranms for the devel opnerit and expansion of
agricultural lands which may seriously jeopardize wetl ands. In contrast,

wildlife interests may be attenpting to conserve, protect or expand just such
wetland areas through their own programs and |egislation.
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Hence, a jurisdictional dynamc may lead to conflicting interests and policies
at nunicipal, provincial or federal |evels. tne problemw th assessing the
true magnitude of such conflicts is that they may enmanate from diffuse, and
subtle, origins. For instance, a federal grain subsidy program or
| owinterest |oan subsidy for l|and purchases may significantly contribute to
t he expansion of the agricultural |and-base in certain regions, which may
directly accelerate the incorporation of narginal wetlands into agricultural
| and. Maj or governnent policies or programs (agricultural —subsidies,
expansion of the agricultural |and-base, or stabilization policies) rarely
consi der the secondary or tertiary effects on habitat or regional wldlife

popul ati ons. Indeed, the history of the western Canadian prairie and boreal
fringe region has been characterized by a steady encroachment by traditional
agricultural interests and conconmitant decline of wldlife populations.

Viewed in this context, the decline of Western Canadian waterfow popul ations
may represent just another phase of a progressive destruction of wldlife and
habitat, a process which began a century ago with the elimnation of the open
Savannah and its herbivore (buffalo) populations.

The effect of such contradictory resource uses, resulting frominstitutional
devel opment policies, mnmay be manifested at a local, regional or national
level. Table g9 illustrates the type and level of conflict at each level of
governnent, each of which exerts a cunulative influence through successive
| evel s. As Table 9 inplies, any program designed to conserve or enhance
waterfow habitat nust, by definition, be integrated with other federal or
provincial wldlife conservation prograns. These may conflict, however, with
the ains and priorities of private |andowners, regional associations or
provinci al agenci es whose nandate is to maintain or expand the agricultural
base. Cearly, this does not deny the goal of the interest(s) to sustain the
| ong-term productivity of the agricultural sector. It does, however, point
out the potential for policy conflict between the managed and wld habitat
areas, particularly as the agricultural base expands into uninproved regions.

Strategies for conservation practices nust either denonstrate inmmediate
econom ¢ benefits to |andowners or produce econom c incentives/concessions
whi ch encourage the investment in waterfow habitat. I n essence, high
priority waterfow production areas nmust conpete against existing
subsi dy/ devel opment programs and wi |l be eval uated by individual |andowners in
their private cost/benefit decisions.

At a provincial level, regional policies may significantly influence the
cumul ative deterioration of wildlife habitat while cumulatively enhancing
agricultural production. In Aberta, for instance, the Associate Mnister of

Public Lands and WIldlife announced a proposal to sell public lands which are
capabl e of being inproved for cultivation. Wil e this possible policy for
conversion of lands is consistent with the reconmendations of the Environnent
Council of Alberta's report entitled, "Mintaining and Expanding the
Agricultural Land Base in Al berta", such an expansion inplies, indeed
advocates, clearing, drainage and wetland destruction. This policy conflicts
with the "Soils at Risk" report of the Canadian Senate in whi cﬁ
recommendati ons are made for the conservation of soil and water on |ands
presently farned before additional lands are cleared. This is one of many



possible exanples of contradictory policies/practices |eading to habitat
destruction.

Tables 10 and 11 summarize the federal and provincial |egislation and policies
which mayaffect wildlife habitats in Alberta. This conprehensive overview of

| egi sl ation which has potential inpacts on waterfow habitat denonstrates the
need to resolve jurisdictional conflict within each agency and anong agenci es
bef ore such policies are inplenented. It is probably doubtful that a
super-agency coul d be created which would be able to integrate the numerous
policies or practices of the several departnents at all |evels of government -
for all cumulative effects issues. The converse approach is to require each

i ndi vi dual agency to enploy a common sense approach to consideration of the
conservation and protection of identified valued resources.

The use and value of private agencies, such as the Wrld WIdlife Fund, the
Nat ure Conservancy of Canada, and WIldlife Habitat Canada, are only just
becom ng apparent.  These agencies could provide a significant focus for the
conservation and protection of wildlife habitat. Indeed, it could be argued
that such agencies provide far better returns per invested dollar than do
br oadl y- based, tradi tional governnent departnments in protecting and
i dentifying specific habitat areas.

Wldlife Habitat Canada, for instance, has initiated independent assessments
and .studies of federal policies and legislation which affect habitat such as:

- the potential use of depreciation allowances for conservation purposes
under Income Tax Law,

- the benefits of incorporating habitat incentives into crop depredation
control / conpensation prograns;

- wildlife habitat conservation opportunities under federal/provincia
agreenents.

There is clearly a recognition on the part of jurisdictions of the need to
resol ve conflicts regarding wetlands and conpeting |and uses. The nunerous
agencies and groups initiating plans which are aimed at nmitigating conflicts

are evidence of this recognition. [t will take some tine,. however, before the
maj or problens of wetland |and value and use are sol ved.

6.0 | MPLEMENTATI ON OF THE FEASI BI LI TY STUDY

In this section, we describe basic steps for inplementing CEA of wetlands and
the boreal agricultural fringe of the Prairie Provinces. The first step is to
determ ne whether or not a CEA is needed.

6.11s a CEA Needed? -

By referring to Figure 4.1 of Volume I: The Reference Quide (Lane et al., 1988),
the reader shoul d determ ne whether or not there is a cumul ative effects
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Table 10. Federal Legislation Wich My Negatively Inpact Al berta Wldlife Habitat
Responsi bl e
Legi sl ation Depar t nent Progr ans Habi tat |npacts
Departnment of Agriculture Many prograns to con- The subsidies, grants, tax in-
Agriculture Act Canada serve and upgrade the .centives, extension prograns,
| and resource and research activities are
general ly geared to convert. the
existing wildlife habitat base
on private farns into agricul-
tural |and
Farm Credit Act Agriculture Farm Inprovenent Provi de nortgages and |oans to
Canada Loans, Farm Syndicates farners at |ow interest rates
Credit Act to enable themto expand and
improve their productive |and
base thus encouragi ng degrada-
tion and destruction of wld-
life habitats on private and
crown |ands.
Prairie Farm Agriculture Land use management, Prograns and policies inple-
Rehabilitation Canada wat er devel opment and  mented under this act have
Act engi neering both positive and negative
impacts on wildlife habitats
in Western Canada.
Agricul tural Agriculture Soil and Water Both positive and negative
Rural Develop-  Canada conser vati on | npact s
ment Act
Agricul tural Agriculture Western Gain Stabili- Farners attenpt to increase
Stabilization Canada zation Act, Crop agricultural production on
Act I nsurance Act, Agri- margi nal | ands
cul tural Products Board
Act, Agricultura
Products Marketing Act
I ncone Tax Act Nat i onal Prograns to assist or Farmers may deduct |and clear-
Revenue support land clearing, ing, drainage and capital costs
| evel ing or drainage of equi pment used in the above
activities fromtheir incone.
Thus, another incentive for
| andowners to destroy wldlife
habi t at .
Exci se Tax Act Nat i onal Agricul tural Subsidy Exemptions are neans of re-
Revenue Progr ans ducing farm operating costs

and provide assistance for the
pur chase of specialized equi p-

ment which can be used to alter
or destroy wildlife habitat.



Table 10. Federal

(conti nued)

Legi sl ation

Responsi bl e
Depar t ment

Prograns

Legislation Wich May Negatively Inpact A berta Wldlife Habitat

Habitat |npacts

Canadi an Weat
Board Act

Transport
Canada

Prairie Gain Advance
paynents program
Initial Payment

Quar antees, National
Feed Grains Policy

To control grain novenent and
marketing, the board sets
quot as based on the anount of

i mproved |and being farmed by
the individual producers. The
structure of this system en-
courages expansion of acreage
classed as inproved |ands and
thus encourages farmers to des-
troy existing wildlife habitat.



probl em that can be assessed using the Quide. For the prairie exanple, the
assessor woul d go through the decision tree in the follow ng way:

1) Is the concern driven by an identifiable project and proponent? NO

2) |Is the assessnment notivated by a perceived gradual deterioration of the
environnment? YES

3) Are large spatial/tenporal bounds needed to describe the problemabove
the level of the local ecosysten? YES (large area of Western Canada
plus at least two decades of decreasing waterfow popul ations)

4) Are the expected inpacts of the sane generic types described in Chapter
3.0? YES (habitat fragnentation)

5) YOU NEED CEA TYPE D (Top-Down CEA),

6.2 Initial Assunptions

Before proceeding with the CEA, there are some initial assunptions to be
consi der ed.

Interdisciplinary teans will have to "buy in" to the CEA framework

Assenbl ing the basic scientific information base necessary to support a CEA
approach requires natural and social scientists froma w de range of
di sci plines. They nust be adept at working in cooperative, |ong-term
nul ti-disciplinary ventures. Thereare often few incentives to assenmble such
teams or for individuals to participate in them Prograns of comunication
and education coupled with support for the scientific/mnagenent teaminvol ved
wi Il have to be carefully devised and inplenented for the teans to be
efficient and successful.

Local decision nakers nust be able to access and influence the study:

Wi le the |ocal decision makers (e.g., landowners and hunters) unquestionably
exert the greatest influence on wetland habitat, they have the |east access to
the scientific expertise needed to devel op solutions for habitat degradation.
Such individuals may be able to suggest approaches in conservation strategies
which will have wide public appeal, and make the inplenentation portion of the
program nore successful.  Their involvenent in the study, however, is likely
to pronote acceptance of the proposals for inplenentation.

The CEA process nust successfully match the scale of the problem

This may constitute the nmost serious challenge to successful inplenmentation of
a CEA in this area. Even if valued ecosystem conponents (VECs) can be
identified over such a vast area, achieving jurisdictional, institutional, and
di sci plinary agreenent on possible approaches may be difficult. G ven
successful resolution of these questions, there still remain substantial
conflicts between economic and wildlife interests which appear to have very
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Table 11. A berta Provincial Prograns Influencing Waterfow Habitat
Al berta Program Agency Habitat Effects Possi bl e | npact
River Basin Envi ronnent Wt land nmaintenance or  Positive and negative
Pl anni ng mani pul ation
Irrigation Agricul ture Focus on agriculture Positive and negative
Proj ect Pl anning devel opnent
Irrigation Reha-  Agriculture Irrigation expansion Positive and negative
bilitation and leads to lost wetlands
Expansi on
AADC. Range and Al berta Agri - Land Use and Vet and Positive and negative
Soi | I nprovenent culture Dr ai nage
and Loan Program Devel opnent
Cor poration
Public Lands Energy and Retention and Devel op- Positive and negative
Di sposition Natural Re- ment of \etlands
sour ces
Bucks for WId- Energy and Retain and Enhance Positive
life Natural Re- Wldlife Habitat
sour ces
Tax Recovery Muni ci pal Wt | ands Resort to New Positive and negative
Sal es Affairs Oaner / Manager s
Farm Surface Envi r onnment Drain and Consolidated Negative
Wt er Program Vit | ands
Regrassi ng Muni ci pal Enhance nesting water- Positive
Program Affairs fow land cover
Farm Credit Alberta Farm Low interest |oans Negative
Program Credit Corp. al l ow conversion of

mar gi nal | ands.



di sciplinary agreenent on possible approaches may be difficult. G ven

successful resolution of these questions, there still remain substantial
conflicts between economc and wildlife interests which appear to have very
l[ittle in common. Massive institutional subsidies for agriculture, for

instance, provide an enornmous barrier to the achievenment of habitat goals.

A pilot project which has the advantage of being manageabl e and which w ||
provide usable scientific results nmy be attainable as a first-step.
Participation in, and agreement about, such a project by the numerous agencies
wi || provide essential conponents of the study. This is nore prudent than
going straight into a large study.

The pilot project could, once successfully initiated and agreed upon by the
parties, be expanded in relation to its scientific output and demand for 'its
results. If the CEA participants are not receiving value for their
investment, they will nmove to stop the process and, consequently, a negotiated
framework may be needed as the work proceeds

The CEA Programw || have to support, or enhance, existing nonitoring work
and basic research:

Wthout these conponents, CEA cannot be successfully achieved. A CEA will
have a greater probability of receiving w despread support from the existing
scientific comunity if it promses to augment and conplement existing
programs, rather than threaten them  Positive signals nmust be sent to those
researchers to gain their support, which is vital to the success of any CEA
program

Agreement will have to be achieved early as to space/time boundaries of the
study:

Forcing early agreement on these issues will require clear thinking about
inportant issues and will provide decision makers and scientists alike with an
understandabl e framework for the study. In addition, it will be easier to
monitor the progress and cost-effectiveness of the study if space/tine
boundaries are agreed upon in advance

6.3 The Top- Down CEA Process

It is critical to define the goals of a CEA as concisely as possible. The
generic goals of CEA are to identify environnental cause-effect relationships
in spatially and tenporally extended ecosystens at the regional level in
or der

- to detect the causes of environnental deterioration;

- to predict, avoid, ninimze or nmtigate undesirable consequences of
human activities and devel opnents, and ;

- to optimze desirabl e consequences, wise resource nanagement, |ong-term
planning and shared use of the environnent.
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The specific CEA feasibility study described here should incorporate the
foll owing elements:

1) It should conplement existing programs of habitat/waterfow assessnent,
monitoring and enhancenent

2) It should contribute new insights and a conceptual framework to existing
managenent approaches and shoul d enhance the, scientific data base for
prairie waterfow .

3) It should be confined to achievable objectives, all of which are
endorsed by existing agencies and which add to our know edge base.

4) It should allow the existing agencies to participate in a neaningful
manner and should prom se significant gains in know edge given the
necessary tinme and effort are expended by all parties.

As described in earlier sections of this chapter, there are already
substantial initiatives underway in this area at the international, national,
provincial and local |evels. These initiatives, indicate the gravity of
wat er fowl popul ati on management problens in Western Canada. New initiatives
in CEAin this area should work to conpl ement, not duplicate, existing

programs undertaken by federal, provincial and private waterfow managenent
agenci es.

A very good procedure in the top-down approach woul d be to have an initial CEA
wor kshop where all interested parties (farners, hunters, Canadian Wldlife
Service, Ducks Unlimted, Agriculture Canada, etc.) are brought together with
the CEA analysts to find a common basis of understanding. At this workshop,
t he basi ¢ scopi ng and boundi ng woul d be done and the participants woul d Be
familiarized Wi th CEA techni ques

Having determned that there is a Type D CEA problem the workshop shoul d
then focus on Table 4.2 of the Reference Quide (Lane et _al., 1988) and

follow the steps for conpleting the top-down assessnent: Some hi ghlights of
this process are given here:

1) Scoping - ldentify issues for a sinplified exanple assume decline of
a particular waterfow species.
- Set CEA goals.
- Determne |ogistical support required

(Note that after bounding, sub-issues may be specified)

2) Bounding - Deternmine spatial bounds (continental, national, regional,

provincial, |ocal ecosystens).

- Determne status of wetlands mapping for wetland type
extent, distribution and associated habitat type.

- Determne tenporal bounds of interest for each issue

- Determne jurisdictional institutional bound-

(often nore than one level is needed)
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Val uabl e information on bounding is available in techniques used for wildlife
noni toring and habitat eval uation on the western plains, Wth particular
enphasi s on wetland habitat and waterfow popul ations. These techniques have
served to notify decision nmakers of the significant decline of vital wetland

habitat on the prairies and the consequent decline of waterfow populations
which breed in them

Traditional |arge-scale habitat assessment techniques for the formulation and
use of habitat nodels for wildlife assessnents have significant drawbacks.
Technical limtations on air-photo interpretation and inventory classification
criteria present serious problens for wildlife managers. Often inventory data
do not provide sufficient high-quality information to assess the capability of
wetl and habitat regions to provide essential habitat requirenents for the
wildlife groups being assessed.

In general, habitat nodels try to describe critical habitat requirenents for
key species (guilds) and to provide data on the inter-relationships between
each variable and a carrying capacity for each species. In many cases,
however, few wetland or upland vegetation characteristics are assessed by
habitat classification systems (Geen et al., 1986).

3) Conmon basis of understanding

After acquainting the participants with Figures 42to 4.5 of the Reference
Quide to Cumul ative Effects Assessnent (Lane et al., 1988), it woul d be
useful to use a structure simlar to that in Figure 2. This has been
devel oped at the U S Fisheries and Wldlife Service by R chard Johnson, and
it follows directly fromthe decision trees given in Chapter 4 of the
Reference Cuide (Lane et al., 1988). Mich of the information necessary to
pass through the decision tree in Figure 2 would need to come from workshop
participants, and individual decision nodes are generally directly related to
the steps in the top-down process. The decision tree in Figure 2 is
essentially an aid to organizing the CEA workshop and to establishing the
conmon basis of understanding.

It then becones necessary to define the val ued ecosystem conponents (v), the
environnental changes (E) that affect themand the human activities .
(Note that in the top-down approach the assessor, or workshop participants
must work backward in Figure 4.6 of the Reference Cuide [Lane et al .,1988].
The key to making a workable conceptual nodel is to sinplify as nuch as
possi bl e the numbers of H,E and V conponents and |inkages anmong them w t hout
sacrificing either variables or links that are essential for understanding
system behavi our.

In any perturbed ecosystem anong the many variables which may generally
influence overall system dynamcs, sone variables obviously produce greater
effects than others. |If managenent systems are to be applied efficiently, the
vari abl es which have the greatest potential for influencing desired responses
will have to be identified, understood and properly manipulated. Hence, any
CEA framework will first have to be constructed around a core of such key
variables. This may require significant new research, or initial judgments by
qualified experts. Three types of variables and links are especially relevant

13



Figure 2.

Decision Tree for Organizing a CEA Workshop

(adapted from an unpublished figure of R Johnson,

U.S. Fish and WIldlife Service,

Fort Collins,
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her e: climate-habitat interactions, predator-prey interactions including
hunting, and long-term agricultural practices.

Once progress is made in identifying the kee/ variabl es which determne wetland
habitat/waterfow popul ation dynamics, €cological thresholds will have to be
assessed and quantified. This identification is crucial to the eventual
achi evemrent of local or regional habitat nmanagenent schenes. Once properly
quantified they will permt the design of managenent schenes which can be
avail able and understood by the public.

The assessor should then turn to Figure 4.4 in the Reference Quide (Lane et
al., 1988) and study the deductive causality involved in the cumulative
effects problem In addition, the assessor should begin to define the types
and location of key feedback relationships involved in the problem as per
Figure 4.6 of the Reference Guide (Lane et al.., 1988). For exanple, for many
habitat fragnentation problens, there is little feedback at the ecol ogical
l evel (F, and F,), but there may be substantial feedback operating at the
soci o-economi ¢ levels (H, F,, or H,). This will result in the construction
of a qualitative nodel for subsequent analysis and refinenent.

As feedbacks are identified they would need to be checked against the initial
boundi ng assunpti ons. For exanple, although it is well established that
particular waterfow population levels are declining, the causes of the
declines are in dispute. Cearly, habitat fragnentation and [ oss of wetlands
in the prairies have contributed to the decline: but are they the only cases
or even major causes? Another hypothesis states that hunting predation is the
| eadi ng cause of the decline and, in particular, the US. hunting |aws are
such that far too nmany aninmals are harvested. Some managers believe this
overharvest has had severe ramfications on the levels of Canadian waterfow .

Thus, iIf the CEA problemis initially bounded as a "within Canada" problem
only and yet, in fact, American hunting is a crucial part of the dynamcs,

then nuch of the resultant analysis will be faulty. It might lead to
management deci sions regarding Canadi an agricultural practices which would not
bring about worthwhile inprovenent in duck popul ation |evels. I n Decenber of
1987, the prairie habitat portion of the North American Waterfow Managenent
Pl an declared that a continent-w de breeding popul ati on goal should be set for
wat er f ow . This clearly recognized the need for an international |evel of

managenent .

4) ldentify known changes in qualitative state of H E and v's.

This can be done nost sinply with checklists of H, E and V variabl es by
identifying how they are changing with regard to the tenporal bounding
identified earlier.

5) List unacceptable trends.

Once a workable nodel is devel oped for understanding the-basic causality and
feedback relationships, it is then possible to make checklists and identify

the trends in the basic variables, to specify available data bases, and
prepare them for use as needed.
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6) Prepare abackward CEA di agram

7) Identify all human activities that should be included in the diagram and
establish hypothetical [inks.

8) Determine the location and amount of feedback (F,,F,F,,F,,,Fzy).

When nmj or decision points are reached and it is inpossible to resolve the
controversial issues or even to decide on the dom nant cause-effect pathways,

it is useful to construct sone alternative qualitative (loop analysis) nodels.
and ask a series of "what if" questions. This can help focus the workshop and
the participants' thinking so that all relevant information is integrated into
the shared understanding of the problem It will often be necessary to build
these nodel s on nore than one |evel (perhaps continental, national and the

i ndi vi dual pothole ecosysten) to achieve sufficient understanding of how the
dynam cs work.

9) Decide on the CEA problem as one of space crowding (synergistic), tine
crowding (periodic), or combined.

The previous four steps essentially involve a reworking of Figure 4.6 of the
Reference Quide (Lane et al., 1988) to achieve an agreed upon version of the
cause and effect relationships operating in the cunulative effects problem

10) Select the analytical tool and performthe analysis to determne the
causes of the observed environmental deterioration.

Goto Figure 4.6 of the Reference Quide (Lane et al., 1988). Characterize
also the level of uncertainty associated with the causes and the natural
variability of the variables under consideration.

11) Explore Nanagement options, design strategy, and nmake recommendations.

Include additional data collection, nore sophisticated analysis, environnental
effects nonitoring, post-project audits, socio-econom c adjustnents, and
jurisdictional-institutional adjustnents.

12) If it is a Type D CEA problem assunme corrective adjustnents and prepare
a forward CEA diagramto project whether future states of the environment
are predicted to be acceptable or not.

13) Repeat steps 7-12 if additional scenarios of potential human activities
are hypothesized to occur in the future and decisions need to be nade
concerning equitable division of the regional ecosystem

The detail invoked for the last four steps largely depends on the results of
steps 1-9 and the logistical base of personnel, data, analytical tools,
motivation and support available for the CEA For exanple, there exists a
very sophisticated satellite system for geographical information collection
and an equal |y sophisticated waterfow population nmodel (conputer sinulation).
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The results from these can be placed in anetwork franework

nmanagenment  options. This woul d becost-effective and
reconmendations for ceA as well

collection efforts.

to explore

lead to definite
as a guide to future nonitoring and data
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Table 9. Jurisdictional Conflicts at Successive Levels of CGovernment that Affect
Wat er f ow
Scope Level of Decision Acti on/ Pol i cy/ Deci si on
| Local | ndi vi dual Far ner Bur ni ng/ pl oughing of |and
Herbivore use (cattle)
Pesti ci de/ herbicide use
(type/ f requency)
Drai nage/ cl earing of |and
WIldlife hunting/conservation
[, Regi onal Farmer Co- ops Agricul tural Subsidies
District Agriculturalist Direct:
| nprovement Districts Interest-free |oans
Muni ci pal Districts | nprovement district grants
Provincial Agencies Muni ci pal drai nage schemes
Land purchase grants/|oans
Her bi ci de/ pesticide grants
I ndirect:
Transportation subsidies
Gant price stabiliation schemes
Production/grain quotas
"Farming for the Future" grants
1. Nat i onal Cabi net

Mpj or Federal Agencies

Agricultural Subsidy Policies
Agricul tural Devel opment Policies
Transportation Policies



