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Abstract

Wetlands are valuable ecosystems and contribute significantly to the social,
environmental and ecological well being of British Columbia. Despite the host of values
and functions that wetlands provide, they continue to be lost at an alarming rate due to a
variety of drivers. In an effort to curb the loss of sensitive ecosystems such as wetlands,
the Province of British Columbia has indicated interest in the development of Ecosystem
Mitigation and Offsetting Policy. To date, there is no framework to support the
development of such a policy. Using case studies and a literature review, this paper
assists in providing structure to the policy development and implementation process by
breaking down ecosystem mitigation and compensation policies into specific
components. It concludes with providing recommendations on specific components of
the policy including goal setting, scope and the enabling legislative and regulatory

consideration.

Keywords: wetlands; wetland policy; ecosystem mitigation; mitigation policy
framework; environmental compensation; offsetting
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Glossary of Terms and Usage

Avoidance: Design of a project or facility to have no impact on wetlands; first and most
desirable of the sequencing steps in wetland mitigation.

Compensation: Final step in the mitigation sequencing process to offset the loss of
wetland or other aquatic resources if adverse impacts remain after avoidance
and minimization. Compensation may consist of creating new or restoring
existing but damaged wetlands to compensate for permitted damage or
destruction of wetlands. Compensation can also take the form of mitigation
banking or cash-in-lieu payments.

Compensation Ratio: The ratio of wetland to be enhanced or created in return for
wetlands damaged or destroyed. Ratios typically vary according to the type of
wetland, function or area, geographic context (location), time-frame, etc. and a
case-by-case assessment of appropriate compensation may be used.
Compensation ratios of 3:1 are common, but can be as low as 1:1 and as high as
10:1 depending on the situation.

Conservation: Includes protection, restoration and enhancement of wetlands.

Conservation covenants: Similar to a landowner agreement. This is a legally binding
agreement, outlining management and/ or development constraints on the land.
These registered on land title in perpetuity and are transferred to subsequent
landowners at the point of sale.

Constructed wetland: An artificial wetland created for the purpose of storm water or
wastewater treatment, or land reclamation after a disturbance such as mining.

Corporate social responsibility: Corporate Social Responsibility covers a broad range
of activities and is generally understood to be the way a for-profit company
achieves a balance or integration of economic, environmental, and social
imperatives while at the same time addressing shareholder and stakeholder
expectations.

Created wetland: Establishment of wetland area and/or function on a site that has not
previously been wetland.

Design: the process of assembling necessary information and components to fulfill the
requirement of the policy.

Degradation: loss of ecosystem features and functions. Can be a qualitative or
quantitative reference.

Drivers: Case or reason for wetland loss or degradation.
Easements: Taken to be synonymous with conservation covenant in this paper

Ecosystems: Ecosystems classified according to the BC Conservation Database
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Effective: succeeds at meeting the goal of the policy by addressing the meta-policy
problem.

Enhancement: includes actions that enhance wetland function(s) and value(s), whether
applying to a site under development or elsewhere often as part of a
compensation agreement.

Fee-simple land: Private land in BC, as per BC Land Act

Hydric soils: soil that forms under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions.

Hydrophytes: plants that grow in water or water logged soil.
Implementation: the process of enacting the policy

Industrial Development: Includes industrial development on crown land and private
land in BC. Primary industries of concern include: transportation corridors,
agriculture (intensive and extensive), oil and gas, mining, forestry, recreation

In-Kind Compensation: Creation, restoration, enhancement, or preservation of
wetlands similar to those being impacted.

Landowner agreement: And agreement signed between government or a third party
such as a land trust. This are typically tied to a site management plan and can
be the terms of a financial transaction. Landowner agreements are typically
effective for a specified amount of time.

Landscape level conservation/management: Landscape level conservation is a
method that considers ecosystem needs at a broader landscape level scale
when implementing conservation initiatives including planning, resource
allocation, stewardship and compensation activities.

Loss: refers to loss of wetland features, such as wetland area or function. It can also
apply to situations where there is a loss of area but no loss of function.

Minimization: Second most desirable of the sequencing steps in wetland mitigation, in
which an activity that cannot avoid some impact on wetlands is designed in a
manner to have minimal impact.’

Mitigation: elimination, reduction or control of damage to wetlands through
implementation of protocols during the planning, design, construction and
operation of works or projects, which are designed to consider wetlands
implications of various activities, such as resource extraction and development,
prior to their approval. By considering wetlands impacts prior to approval,
potential wetlands impacts can be minimized.

' National Research Council at page 301.
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Mitigation Banking: restoring, enhancing or creating for purposes of providing
compensatory mitigation in advance of authorized impacts to similar resources at
another site.?

Mitigation Sequencing (Mitigation Hierarchy): in order to meet wetlands
conservation goals, such as no net loss or net gain, wetlands decisions should
be made with a consistent approach aimed towards meeting the goal. First,
attempt to avoid wetland conversion or damage (i.e. look for other sites); second,
if impacts are unavoidable, minimize such impacts; third, compensate for
negative impacts to the wetland to ensure no net loss of wetland functions.?

Net Gain: a compensation policy in which the proponents would be required to create
or enhance more wetland area or function than that damages or destroyed by the
proposed project or operation. This policy may be most effective for rare or
highly valuable classes of wetlands.

No Loss: refers to a policy of maintaining wetland area, function or both. No alteration
is permitted. This policy may be most effective for particularly significant wetland
areas. A downfall of this policy is that compensation for actual loss that occurs is
typically not contemplated.

No Net Loss: A policy of maintaining stable levels of wetland area or function. This
policy acknowledges that wetland impacts will occur, is flexible and can apply to
all situations. No Net Loss Policies work well with mitigation sequencing.

Out of Kind Compensation: Restoration, creation, enhancement, or
preservation of wetlands that provide different functions than those of wetlands
being adversely affected by a project.

Permitee: one who receives a license or a permit to do an action. In the case of
ecosystem mitigation the permitee is often synonymous with the project
proponent.

Project proponent: the individual or group proposing or supporting a development

Protection: Protection maintains wetland area and function in the long-term (usually and
ideally in perpetuity) through acquisition by a conservation entity, establishment
of a conservation covenant, or other legal mechanism.

Reclamation/ restoration: Remedial actions taken on a degraded site to restore
ecological functions.

This definition of mitigation banking is used by the United States Army Corps Engineers and
United States Environmental Protection Agency.

This avoidance, minimization, compensation hierarchy is used fairly universally with respect
to wetlands.
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Restoration: Re-establishment of wetland area and/or function on a site that has been
disturbed or altered condition by human activity to a previously existing wetland
condition.

Rural Development: includes development within local government jurisdiction, typically
regional district jurisdiction and occasionally on crown land.

Species: classified plant and animal species types Unsustainable: natural capital is
being lost faster than it is being replaced.

Too many: this is variable from region to region, but upwards of 80% of original
wetlands lost in some areas of the province.

Urban Development: includes development within local government jurisdiction,
typically municipal jurisdiction

Wetland: land area where soils are water-saturated for a sufficient length of time such
that excess water and resulting low soil oxygen levels are principal determinants
of vegetation and soil development. Wetlands will have a relative abundance of
hydrophytes in the vegetation community and/or soils featuring “hydric”
characsteristics. * Wetlands generally include swamps, marshes, bogs and similar
areas.

Wetland Policy: an assemblage of clearly articulated goals, information, decision
making criteria, regulation, legislation, best practices and common
understandings set up to achieve a specific outcome.

*  MacKenzie, W.H. and J.R. Moran. 2004. Wetlands of British Columbia: a guide to
identification. Res. Br., B.C. Min. For., Victoria, B.C. Land Manage. Handb. No. 52., at 18.

> Federal Water Pollution Control Act (Clean Water Act) (33 U.S.C. 1251 - 1376; Chapter 758;
P.L. 845, June 30, 1948; 62 Stat. 1155), EPA Regulations listed at 40 CFR 230.3(t).
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1. Introduction

Wetlands contribute significantly to the social, environmental and ecological well-
being of British Columbia (BC). However, despite the host of values and services that
wetlands provide, they continue to be lost at an alarming rate. While there are many well
intended efforts by government and the private sector to curb the loss of wetlands and to
restore these habitats, some areas of the province have lost in excess of 70% of their

original wetland habitat area.

Given the unlikelihood that all loss be stopped completely, most policy decision
makers and stakeholders accept that some ecosystem impacts are an inevitable part of
social and economic development. To help manage this issue, governments and many
stakeholders are looking at ways to minimize overall impacts and magnitude of wetland
loss. To this aim, ecosystem based management policies, supported by mitigation and

offsetting policies have become an international standard.

The BC government has given indication that it will develop such a policy
framework for British Columbia in order to support the targets put forth in the BC
Conservation Framework: BC’'s new approach to species and ecosystems

conservation®'. Wetlands would be a critical component of such a policy.

This paper addresses the problem of wetland loss in BC by structuring the key
elements an ecosystem-based policy must contain. These include contextual, legal,
procedural and administrative components. Designing and implementing a wetlands
policy for BC is fraught with challenges ranging from information gaps, to equity
considerations to political feasibility challenges. Many policy decision makers, when
faced with the task of developing a wetland policy simply “Don’t know where to start.”
Assisting with overcoming this problem of first steps is the objective of this paper.

! http://www.env.gov.bc.ca/conservationframework/


http://www.env.gov.bc.ca/conservationframework/

This paper:

+ Ouitlines the case for wetland conservation;
+ Provides the context for ecosystem based mitigation and offsetting policies;

» Sets out a policy development framework for mitigation and offsetting policies
in general;

* Applies components of the framework to the case of wetlands to illustrate how
the government of British Columbia could move toward a policy framework
that reduces wetland loss.

This paper does not:

* Provide a detailed analysis on steps forward for each of the components. That
is beyond the scope of this analysis;

» Entertain options unrelated to mitigation and offsetting. The province’s
commitment is to develop a mitigation and offsetting policy; that is thus my
focus as well.

1.1. Problem Definition

This paper addresses the critical issue that too many wetlands are being lost in
British Columbia due to urban, rural and industrial development and well as climate
change. This loss is unsustainable and jeopardizes the future social, economic and
ecological health and prosperity of British Columbia. | take as a starting point the
Province of British Columbia’s policy direction to curb wetland loss through the
development of mitigation and offsetting policy for species and ecosystems. Currently,
there is no policy framework developed to support the design and implementation of an
effective wetland policy in BC. There are examples internationally and in other

provinces, but nowhere is there a policy development ‘checklist’.



2. Background

This section provides a background on wetlands. | focus on wetland
classification and distribution in BC and why it is important to conserve them by

illustrating their functions and values.

2.1. What is a wetland?

Technically speaking, wetlands are areas where soils are water-saturated long
enough that excess water and resulting low soil oxygen levels are principal determinants
of vegetation and soil development. These areas have a relatively high abundance of
hydrophytes and/or soils featuring “hydric’ characteristics.> Under the Ramsar
Convention on Wetlands of International Importance (Ramsar), to which Canada is a
signatory, wetlands are defined as “areas of marsh, fen, peatland or water, whether
natural or artificial, permanent or temporary, with water that is static or flowing, fresh,
brackish or salt, including areas of marine water the depth of which at low tide does not

exceed six metres.”

According to the National Wetlands Working Group (1997), wetlands in Canada
are broken down into five freshwater and saltwater sub-classifications. These include
peatlands such as bogs and fens, swamps, marshes, and shallow open waters such as
sloughs and ponds. Other important wetlands are intertidal marshes (marine, brackish)
as well as seasonal wetlands such as vernal pools or ephemeral wetlands. Other types
of wetlands include non-natural constructed or created wetlands. The five basic
classifications of wetlands can be further broken down into the sub-categories based on

soil type. (See Appendix A for a detailed description of wetlands in BC.)

2 MacKenzie, W.H. and J.R. Moran. 2004. Wetlands of British Columbia: a guide to
identification. Res. Br., B.C. Min. For., Victoria, B.C. Land Manage. Handbook. No. 52., at 18.



2.2. Distribution of wetlands in Canada and
British Columbia

Canada is host to approximately 25 percent of the world’s wetlands and over half
of the wetlands in North America (Credit, 2011).> Canada has over 13 million hectares of
wetlands of international significance, more than any other of the 160 signatory countries
of Ramsar.* In BC, wetlands occur in all regions of the province and cover between 5.6
and 7 percent® of the province, the equivalent of about 6 million hectares (Austin et al.,
2008). All wetland classes are present in BC, though the distribution of specific wetland
types tends to be regionalized (Cox and Bond, no date). *Wetlands vary in size across
the province from very small complexes of less than a hectare in size to aquatic bodies

such as the Columbia Wetlands in the East Kootenay, which is over 15,000 hectares.

2.3. Why wetlands are important

Traditionally, wetlands were recognized for their plant and animal habitat,
aesthetic values and as water sources for agricultural production. More recently, people
view wetlands for their contribution to social, economic and ecological health and
sustainability. It is now common to talk about wetlands in terms of their functions and

values.

The Canadian Wetland Evaluation Guide defines wetland functions as the
capabilities of wetland environments to provide goods and services including basic life-
support systems (Cox and Bond, no date, p. 13).” Depending on the classification and

location of the wetland, functions change.

> lbid p.15
http://www.ramsar.org/cda/en/ramsar-home/main/ramsar/1_4000_0__, accessed 8 August
2011.

5 Austin, M.A, Buffett, D.J, Nicolson, G.G.E Scudder and V. Stevens (eds). 2008. Taking Nature’s Pulse:
The Status of Biodiversity in British Columbia. Biodiversity BC, Victoria, BC

Cox, Bond et al Wetland Evaluation Guide North American Wetland Conservation Council (Canada)

Cox, Bond et al Wetland Evaluation Guide North American Wetland Conservation Council (Canada)
p.13


http://www.ramsar.org/cda/en/ramsar-home/main/ramsar/1_4000_0__

Wetland functions can often be translated directly into values. This means that
one can ascribe a monetary value to the contributions that the particular function makes
to society. These values can be rooted in life-support functions, socio-cultural
contributions as well as productions. Table 1 illustrates some of the main functions and

associated values of wetlands.

Table 1. Wetland Functions and Values (Adapted from Cox, Bond et al Wetland

Evaluation Guide North American Wetland Conservation Council) ®

Functions Examples of products, services or

experience supported by wetlands

Examples of benefits to
society derived from wetlands

Life-Support

Regulation/  Climate regulation, toxic absorption,
Absorption stabilization of biosphere processes, water

storage, cleansing, carbon sequestration

Flood control (lives and $ saved),
contaminant reduction, clean water, storm
damage reduction, health benefits, erosion
control.

Ecosystem Nutrient cycling, food chain support, habitat,
Health biomass storage, genetic and biological

diversity.

Environmental quality, maintenance of
ecosystem integrity, risk reduction (and
related option values).

Social/ Cultural

Science/ Specimens for research, zoos, botanical Greater understanding of nature, locations

Information gardens, representative and unique for nature study, research, field education
ecosystems

Aesthetic/ Non-consumptive uses such as viewing, Direct economic benefits to users’ personal

Recreational  photography, bird watching, hiking,

swimming.

enjoyment and relaxation benefits to tourist
industry, local economy.

Cultural/ Wetland uses may be part of traditions of
Psychological communities, religious or cultural uses,

future (option) opportunities

Social cohesion, maintenance of culture,
value to future generations, symbolic values.

Production

Subsistence  Natural Production of birds, fish, plants (e.g.
Production berries, rushes, wild rice)

Food. Fibre, self-reliance for communities,
import substitution, maintenance of
traditions.

Commercial ~ Production of foods (e.g. fish, crops), fibre
Production (e.g. wood, straw) soil supplements (e.g.

peat)

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

8

Ibid p.14 (Adapted from deGroot, 1988 and Filion, 1988)



2.3.1. Examples of Wetland Valuation

Many studies have attempted to place value on the ecosystem services rendered
by natural capital in general and wetlands specifically. According to Costanza (1997), as
shown in Table 2, wetlands rank as the most valuable global ecosystem as measured by

per hectare value.

Table 2.  Per hectare values of selected ecosystems

Biome Total Value/Hectare
(1994 US$/halyr)

Marine 577

Forest 969
Grass/rangelands 232
Wetlands 14,785
Lakes/rivers 8,498
Cropland 92

Olewiler outlines various methodologies by which we can evaluate the economic value
of wetlands in her paper, Natural Capital in Settled Areas of Canada (Olewiler, 2004). 9
In a case study completed in the Fraser Valley, Olewiler finds that the waste services
provided by wetlands alone in the lower Frasier Valley could add up to $230 million per
year in undocumented, avoided waste treatment costs. The conversion of natural areas
in the Fraser Valley imposes great cost on society. Olewiler remarks that “Ignoring the
value of natural capital is thus inefficient and costly for society today and for generations
to come. Society also runs the risk of having no substitutes for natural capital, thus
creating the potential for significant losses in our ability to sustain our economy and well
being” (Olewiler, 2004, p. 25). *°

°  Olewiler, N. 2004 The Value of Natural Capital in Settled Areas of Canada. Ducks Unlimited
Canada and the Nature Conservancy of Canada. Available at:
http://www.ducks.ca/aboutduc/news/archives/pdf/ncapital.pdf

" |bid pg.25.


http://www.ducks.ca/aboutduc/news/archives/pdf/ncapital.pdf

In 2010, the David Suzuki Foundation released a report on the value of Natural
Capital in BC’s Lower Mainland. This report estimated the value of intact wetlands to be

$9,008 per hectare based on the costs to be borne if we lost these wetlands.!

Looking beyond BC, a recent study conducted in the Broughton’s Creek
Watershed in Manitoba further illustrates the value of wetlands. A research team
comprised of the University of Guelph and Tarleton State University, a member of the
Texas A&M University system and Ducks Unlimited Canada examined the economic
impacts of wetland drainage in the watershed (Yang, Wang, Gabor et all, 2008)."> The
findings were clear and startling: since 1968, over 70% of wetlands in the area had been

lost or degraded due to agricultural development and drainage.

Figure 1. Wetland Loss in the Broughton’s Creek watershed “

Note: Ducks Unlimited Canada 2010, with permission.

This has resulted in:

Wilson, Sarah Natural Capital in BC’s Lower Mainland: Valuing the Benefits from Nature.
Prepared for the David Suzuki Foundation. 2010 p.48

Yang, Wang, Gabor, Boychuk, Badiou Water Quantity and Quality Benefits from Wetland
Conservation and Restoration in the Broughton’s Creek Watershed Report for Ducks
Unlimited Canada, 2008.

Report available at:
http://www.ducks.ca/conserve/research/projects/broughtons/pdf/broughtons.pdf
Factsheet: http://www.ducks.ca/conserve/research/projects/broughtons/pdf/broughtons-
factsheet.pdf

Map thanks to Ducks Unlimited Canada


http://www.ducks.ca/conserve/research/projects/broughtons/pdf/broughtons.pdf
http://www.ducks.ca/conserve/research/projects/broughtons/pdf/broughtons-factsheet.pdf
http://www.ducks.ca/conserve/research/projects/broughtons/pdf/broughtons-factsheet.pdf

* 31 per cent increase in area draining downstream (an additional 19 square
kilometers);

» 18 per cent increase in peak flow within the creek following rainfall;

» 30 per cent increase in stream flow;

* 31 per cent increase in nitrogen and phosphorus load from the watershed;
* 41 per cent increase in sediment loading;

* release of approximately 34,000 tonnes of carbon, equivalent to 125,000
tonnes of CO2 — the annual emissions from almost 23,200 cars; and

* An estimated 28 per cent decrease in annual waterfowl production Wetlands
collect and store water from the surrounding landscape during rain or
snowmelt.

Extrapolating the results of this study to the provincial scale, this study finds that

the economic implications of the draining amount to:

* Anincrease in total phosphorus loading by 114 tonnes per year to Lake
Winnipeg. Every year the lake experiences massive algae blooms from
increased nutrients resulting from wetland loss throughout the Lake Winnipeg
watershed. This amount of phosphorus is the same as dumping 10 semi loads
of commercial agricultural fertilizer or 544,000 bags (seven kilograms each) of
lawn fertilizer directly into Lake Winnipeg every year;

* Arelease of 5.0 million tonnes of carbon stored in wetland sediments and
plant material — equivalent to the emissions of 169,000 cars for 20 years; and

* Anincrease in area contributing run-off to Lake Winnipeg of 4,518 square
kilometres.

The total present estimated present value of wetland ecosystem services
associated with nutrient removal and carbon sequestration lost since 1968 is $430
million. To replace the ecosystem services lost in Manitoba in 2005 alone would cost
approximately $15 million and this will increase to $19 million by 2020 if the current rate

of loss is not curbed.

2.4. Troubling Statistics: Status and Trends

Despite the unquestionable importance of wetlands, the interest that they garner
from various stakeholders and the efforts to invest in their protection, restoration and
conservation, the rate of wetland loss and degradation is staggering. Wetland loss

occurs when a wetland is permanently lost due to development or land conversion.



Degradation can be defined as the permanent or temporary adverse impact on certain
wetland functions and values, though not necessarily a loss of wetland area. In both

cases, valuable features and functions have been compromised.

At a global level, the planet has completely lost over 50 percent of its wetlands.
Over 50 percent of wetlands have been lost in the continental United States, and
another 35 percent have been seriously damaged and degraded (Millennium Ecosystem

Assessment, 2005).

Rates of loss and degradation in Canada vary regionally. For example, over 68
percent of wetlands in southern Ontario have been lost and converted to other uses and
wetland loss in many urban areas of the country have reached 80 percent (Olewiler,
2004)."

Unfortunately, wetland loss in British Columbia reflects this same trend. While
there are no comprehensive wetlands trends data available for BC, local information
exists for some parts of the province. For example, in the Fraser Valley, it is estimated
that 50 percent to 70 percent of the original wetland habitat has disappeared. In the
ecologically critical South Okanagan, wetland losses have reached 85 percent (BC

Ministry of Environment).'®

2.5. Causes of Loss

While there is currently no way to track the cause of the loss of wetlands in BC",
it is clear that there are a variety of drivers and some consistent factors that contribute to

the problem. These include:

* Land development for urban, agriculture and other uses;

Millennium Ecosystem Assessment (MEA). 2005 Ecosystems and Human Well-Being:
Synthesis. Island Press. Washington p.155

5 Olewiler, N. 2004 The Value of Natural Capital in Settled Areas of Canada. Ducks Unlimited
Canada and the Nature Conservancy of Canada.

www.env.gov.bc.ca/wld/wetlands.html

Wetland trend data exists in other parts of Canada — such as Southern Ontario where they
have published trend data. PEI also has the capability.


http://www.env.gov.bc.ca/wld/wetlands.html

* Inadequate water quantity and quality for wetlands, in relation to wetlands’ key

roles in the global hydrological cycle;

* Increasing demands for water extraction;

* Impacts of a changing and increasingly extreme and unpredictable climate;

» Lack of understanding of the value of wetlands and their services in decision-
making processes (Ramsar Strategic Plan 2009-2015); '8

» Lack of coordination between levels of government;

* Invasive species;

» Lack of attention to cumulative effects monitoring.

Table 3.

Wetland Loss in British Columbia (Adapted M. Carver, 2010 in draft)"

Ecoprovince Wetland Classes

Drivers of Loss and Degradation

(Subregion)
Georgian Depression  Marsh — Tidal, Swamp, Marsh, Fen  <urban/rural development
(South Coast) Estuarine, Shallow +agriculture (drainage & cultivation)
water — Tidal, +industrial waterfront development
Estuarine «forestry
sinvasive plants

Coast & Mountains ~ Marsh — Tidal, Bog, Fen, Swamp «forestry (logging - roads, landings, coastal log

Estuarine; dumps)

Shallow water —
Tidal, Estuarine

+industrial waterfront development
*mining exploration

Wet meadow, Fen
(more common at

Southern Interior
(Okanagan Valley)

Marsh, Swamp,
Shallow water

eagriculture (cultivation)
e urban/rural development

higher elevations) e cattle grazing
sinvasive plants
«forestry
Southern Interior Swamp, Marsh Shallow water, Fen  +forestry

(Upper Fraser,
Upper North & South
Thompson R. Basins)

+dam & flooding of northern Rocky Mountain
Trench
sinvasive plants

Southern Interior Columbia River Other, Marsh,
Mountains (Columbia Wetlands; Marsh -  Shallow water, Wet
Basin)

water — Riparian;  common at higher
Swamp - Riparian elevations)

Riparian; Shallow  Meadow, Fen (more

*agriculture

+cattle grazing

srecreation

«forestry

sinvasive plants

+dams for hydroelectricity generation & water
storage

'8 Ramsar Strategic Plan 2009-2015, page 4.

1 Carver, Martin. Strengthening Wetland Conservation: An Assessment of Data and Tracking
Opportunities across British Columbia (Draft Report for the Canadian Intermountain Joint

Venture) March 2011
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Ecoprovince

Wetland Classes

Drivers of Loss and Degradation

(Subregion)
Central Interior Shallow water, Wet Meadow,Fen +cattle grazing
(South Central Marsh «ditching & drainage
Interior) *mowing for hay production
+diking, damming & flooding for water storage
Central Interior Fen, Shallow + mowing for hay production
(North Central water, Marsh +ditching & drainage
Interior) + cattle grazing
+diking, damming, flooding for storage
Central Interior Shallow water, Swamp +cattle grazing
(Chilcotin Ranges) Marsh Fen *mowing for hay production
«ditching & drainage
Boreal Plains Bog, Fen, Shallow Marsh +agriculture - cultivation
water Wet meadow +0il & gas exploration & development
«forestry
sinvasive plants
Taiga Plains Bog, Fen, Swamp +0il & gas exploration & development
+ wildfires
Sub-boreal Interior Fen, Marsh Swamp «forestry
Northern Boreal Fen, Bog Marsh, Swamp *mining exploration & development

Mountains

wildfires

11



3. Elements of the Problem

Many factors compound the difficulty of addressing wetland loss. These include,
but are not restricted to: jurisdiction, lack of statutory and non-statutory protective
measures, inadequate planning and coordination, inadequate data and information, lack
of education, various forms of market failures and socio-economic phenomena such as

myopia.

3.1.1. Jurisdiction

Technically speaking, and with very few exceptions, the water and ‘beds’ of all
wetlands in BC are owned by the province. However, because of the nature of the
ecosystems and their unique hydrological needs, land use around wetlands that occurs
on a variety of land tenures has significant impacts on wetlands. Therefore, there are
many instances where the decisions of other levels of government have a significant

impact on the status of wetlands in the province.

The federal government has jurisdiction in cases of federal lands and federal
parks, and federally led development projects. Similarly the planning and permitting
decision made by local governments — such as zoning, bylaws and Official Community
Plans (OCP) - have a significant impact on the landscape and direct development in

way that either directly or indirectly impact wetlands.

There are also organizational issues within particular levels of government. For
example, the issue of ‘water’ is dealt with by a host of ministries. The Ministry of
Environment, Ministry of Forests Lands and Natural Resource Operations, Ministry of
Energy and Mines, Ministry of Health and the statues that they uphold are just some
examples of ministries that have some jurisdiction over water and wetlands. See

Appendix C for more information.
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3.1.2. Coordination

There is a general lack of coordination between governments and within
governments with respect to wetlands. There is no central body that keeps track of the
state and status of wetlands and coordinates efforts between agencies. This lack of
coordination leads to ad hoc decision making and can result in agencies, legislation and
regulations working at cross purposes. No one organization or designated group of

organizations is held accountable for wetlands in BC.

3.1.3. Lack of Integrated Provincial Protective Measures

BC lacks clear law, regulation and policy around wetlands. Although the
provincial government directly or indirectly controls resource management on most of
the provincial land base, no statute directly addresses wetlands and outlines guidance
for their protection. While some legislative and regulatory provisions exist, they are either
vague or implicit rather than explicit, apply only in specific cases, to specific sectors or to
specific parts of the province. As well, the BC government often lacks the regulatory
capacity to enforce existing legislation where it does exist. See Appendix B on

legislative framework for wetlands in BC

3.1.4. Science and Information
Wetland Data and Inventories

Wetland data and inventories are critical for supporting wetland conservation
through planning and land use decision making. Currently, wetland data for BC are
inconsistent, produced from a variety of sources. There is no comprehensive wetland
inventory of the whole province except at a very coarse level. Excellent data exist for
some parts of BC, but it is not always available to all stakeholders and different data sets
use inconsistent and incompatible methodologies, technologies and data programs.
Furthermore, there is no iterative process in place that requires consultation and

consideration of this data. (See Appendix on wetland data in BC.)
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Wetland Loss Tracking

The lack of an effective wetland inventory and loss tracking system obscures the
seriousness of wetland loss and degradation overall. It also makes it impossible to track
the loss of specific types of wetlands and ignores causes of loss and degradation. This

makes it difficult to assess the scale of the losses and to set conservation targets.

3.1.5. Education

Information about the value of wetlands and trends in wetland loss exists, but this
information often fails to reach urban, rural and industrial development proponents,
regulatory agencies and the general public. Lack of understanding and information leads

to planning and decision making that ignores the benefits of wetlands.

3.1.6. Myopia

Lack of information, planning and regulatory capacity leads to planning,
development and permitting decisions that privilege short term-economic interests over

long-term wetland conservation benefits.

3.1.7. Stakeholder Pressure

BC is a primary and secondary resource-based economy and industry
stakeholders have a considerable political power. Despite international pressures in the
market for ‘green’ products, corporate social responsibility, and environmental best
management practices, intact wetlands and sensitive ecosystems can be viewed as
foregone profits to industry and development. There is also considerable pressure in
resource industries and the business community for the continuing trend toward

deregulation.
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3.1.8. Incentives

BC lacks good incentives for land use that supports the retention of wetlands.
There are some incentives, such as funding through the Environmental Farm Plan20 or
through programs run by individual NGOs. However, effective incentive programs
require that they be institutionalized at a broader level in BC and be available to a wide
range of stakeholders. Examples of such programs include the Alternate Land Use
Services (ALUS) model which is funded by the private sector, government and NGOs.
This program has been implemented in some other Canadian provinces, but not in BC.
ALUS provides compensation to landowners for implementing management practices

that protect and retain natural capital.

3.1.9. Private Land

While over 94% of land in BC is crown land,* much of the high-value land in
terms of natural capital is found in the valley bottoms and along watercourses. Typically,
this land is private land. While some environmental laws, policies and regulation apply
to private land such as the Riparian Areas Regulation’’ and the Fish Protection Act®,
they are often minimally enforced, or are in conflict with other statutes such as the Land
Act * or the Right to Farm Act®.

2 http://www.agf.gov.bc.calresmgmt/EnviroFarmPlanning/index.htm

21 http://www.al.gov.bc.ca/clad/crownland_factsheet.pdf

2 http://www.env.gov.bc.ca/habitat/fish_protection_act/riparian/riparian_areas.html
 http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/00_97021 01
#* http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/00_97021 01
% http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/00_96131 01
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4. Hypothesis

Based on the values of wetlands and the challenges to their protection, BC
needs an ecosystem protection ‘policy’ for wetlands. There is a movement internationally
and in other parts of Canada to adopt wetland policies that support mitigation and
impact-offsetting frameworks. BC has made a clear statement of intention that it is
looking at adopting this approach within BC for species and ecosystems (BC Ministry of

Environment, 2010).

The general hypothesis of this paper is that British Columbia should develop a
comprehensive wetland policy to discourage wetland loss and promote sustainable land-
use on public and private lands in BC. This must include a comprehensive “avoid-
minimize-compensate” mitigation framework consistent with the best international
examples of this approach. | focus on the provincial level because of its constitutional

authority to manage its natural resources.

Other jurisdictions are adopting a mitigation approach to ecosystems impacts.
The question is: what is the best option for wetland protection for BC? ‘Wetland Policies’
and Ecosystem mitigation frameworks are easy things to talk about, but nowhere is
there clear guidance on all the steps, components and information required to assemble
such a policy and to make it effective at achieving the desired outcome. In short: how

would a wetland policy that includes a mitigation framework work in the province?
The remainder of this report focuses on analysis:

» Break down ecosystem based environmental protection policies and mitigation
frameworks into their composite pieces based on case studies and a literature
review

» Analyze best approaches for BC for some of the key elements of the
components using criteria and measures

% http://www.env.gov.bc.ca/emop/docs/EMOP_DiscussionPaper.pdf
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* Provide specific recommendations based on the analysis and highlight other
considerations for moving forward; and

* Provide recommendations for further study.

17



5. Methodology

This report reviews literature and case studies of ecosystem-based management
policies from other jurisdictions and in other ecosystem contexts. Please note that case
studies will be referenced in the subsequent analysis sections, and more information is

available for reference in the Appendices.
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6. Components of a Wetland Policy Supported
by a Mitigation and Compensation Framework

6.1. Basics of Ecosystem Mitigation Policies

The term mitigation stems from the Latin term mitigatus: Mit, meaning to ‘soften
or lessen’ and gatus meaning ‘to make”. Consistent with this etymology, environmental
mitigation has come to refer to policies and frameworks that ‘soften’ or ‘lessen’ the net
impact on particular ecosystems or particular ecosystem values. Most people accept
some impacts to ecosystems in the context of social and economic development;

mitigation policies strive to reduce or negate the overall ‘net’ impact.

In general terms, ecosystem-based conservation policies are a comprehensive
suite of legal, planning and policy tools to protect ecosystems, species and functions and
values. In the past 25 years, these policies have gained popularity, particularly in the
United States, Europe and Australia. While there are a variety of approaches, most are
premised on the idea that ecosystem services provide valuable benefits to society and

that losses of natural capital should be offset.

Translated into economic terms, environmental mitigation seeks to optimize the
use of our natural capital stocks perceived as shared public goods. The overarching
goal is to sustain natural capital stock at a level adequate to provide a continual flow of
goods and services over time. Natural capital stocks may decline in quantity and quality
with use, so there is a need for policy to reduce this loss and if not possible, to mitigate
by providing substitutes. The current system in BC has few concrete policies that

address the protection of natural capital.

There are several benefits to mitigation policies — the most obvious being the
maintenance of natural capital by directing development away from sensitive areas
where possible and by compensating for unavoidable impacts. Another important benefit

of mitigation policies is to reduce ad hoc decision-making and create certainty for
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everyone: the regulatory agency, the proponent and for the public. Society benefits by
having clearly articulated expectations the maintenance of environmental values. The
regulatory agency benefits from having clear decision, compliance and enforcement
criteria that can be adopted and implemented by all staff. Proponents benefit by
increased equity, fairness and transparency because there are clearly articulated,
consistently applied and predicable expectations and remedial actions for impacts. This
increases certainty for proponents, and allows them to make business decisions based

on a predictable and consistent regulatory environment.

6.1.1.  Clarification of terms and concepts

For the purpose of this paper, the terms Ecosystem Based Conservation
Policies, Mitigation Policies, and Mitigation Frameworks are used interchangeably and
refer to the broader overarching policy or strategy. The term Wetland Policy will refer to

a specific mitigation policy that applies to this ecosystem.

Mitigation is closely related to offsetting. However, mitigation generally refers to a
more comprehensive policy and process that includes avoidance and minimization of
impacts. Offsetting is the act of remediating impacts, as in the carbon market, by

investing in alternate activities that offset the environmental loss generated.

Compensation is an important part of a mitigation policy and refers to the
remedial efforts required by the broader mitigation framework in cases where avoidance
is not possible. Compensation and offsetting are used synonymously and refer to
specific applications of the policy in which action is taken to compensate or offset

impact.

It is also critical to draw a distinction between mitigation, compensation and
restoration or reclamation though they are not mutually exclusive and reclamation is
often part of mitigation. Generally speaking, restoration, or reclamation as it is
sometimes called, occurs when an impact to an ecological feature due to development
or resource extraction is remediated immediately, or in a specified timeframe at the site.
A simple example is timber harvesting where trees are subsequently replanted, thus

restoring the balance of ecological goods and services over the long term. The
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ecosystem features and values are typically restored on the site within a relatively short
period as required by the Forest and Range Practices Act Timber Regulations. There is
also the case of mining in which ecosystem values are compromised for many years, but
the natural value can ultimately be restored by reclamation on the same site in
accordance with reclamation provisions in BC’s mining legislation and regulations.
Mitigation, on the other hand, typically refers to a process in which impacts on site are
avoided where possible, restored onsite where possible and compensated for offsite
where functions and values either cannot be restored on a particular site (a wetland
drained to accommodate the building a roads), or will not be restored in sufficient time to

reinstate the benefit (fish habitat in creeks compromised by mining development).

6.2. Designing a framework for a
wetland mitigation policy in BC

Mitigation policies are not one dimensional simple goal statement. Each
component consists of a variety of possible approaches. The more carefully and
thoughtfully the components are considered, the more effective the policy will be. This
paper outlines the essential components and provides examples of approaches that
could be taken for each component. This section begins by listing the components and
providing examples. In the second part of the analysis, each option is carefully evaluated

based on economic, political, scientific and sociological criteria.

This framework will not completely eliminate complexity; there are many possible
directions and decisions requiring analysis by policy makers and experts in the fields of
science, law, economics, and accounting. The following framework simply lays out some
of the basic approaches and considerations, based on case studies and lessons
learned, with the hope of focusing thinking and clarifying resource needs for the

development of a wetland policy.

Many of the approaches listed under the various components are not mutually

exclusive. Also, the order of components is just a guideline.
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6.3. Laying the foundation for a Wetland Policy

This section sets out a number of key decisions for a wetland policy framework
and lists possible approaches and considerations. The purpose of this section is not to
provide definitive guidance of substantive elements of the policy, but rather the set out
the larger framework for policy development and to highlight some key considerations for

each element.

6.3.1. Goal Setting

The clear, unambiguous articulation of goal and purpose is arguably one of the
most important components of a policy. The clarity with which the goal is articulated is

critical and will help with all elements of policy development and implementation.

Approaches

One of the first and most challenging things to determine is whether the policy

intends to mitigate for:

» Lost/ reduced ecosystem function, or

* Lost/ degraded area.

Considerations for Goal Setting Part 1

* A policy that focuses on area, would have clearly articulated in its goal
statement that the purpose of the policy was directed as actual ecosystem
area such as the maintainable of specified hectares of wetlands. For
example, a 5 acre wetland would under the policy would target avoided and
minimized impacts based on the 5 acre area, and any compensation required
would be based on area at the pre-determined area compensation ratio. This
type of policy replies extensively on mapping and inventory data that show
wetlands by type and distribution.

* On the other hand, a policy that is based on function is not preoccupied with
area. Let’s say the 5 acre wetland supported fisheries values. A policy based
on function would not base its avoidance, minimization and compensation
actions on area, but rather whatever it would take to protect the fisheries
function. This could mean that some impact is permissible to the wetlands if it
didn’t compromise the wetland’s values and could also mean that
compensation is conducted at a watershed scale. This type of policy goal
setting relies extensively on science and site assessments and often
necessitates landscape level ecosystem management.
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Considerations for Goal Setting Part 2

Once it is determined whether a policy will focus on area or function, there are

three primary types of overarching ecosystem policy goals that can apply; either alone or

in combination.

6.3.2.

No loss: This goal means that the policy supports no loss of function, area or
both. No loss policies can apply to everything, or can apply to a particular area
or region or to specific ecosystem classifications.

No net loss: likely the most common policy goal overall, no net loss policies
recognize that some loss of ecosystem area or function is inevitable, but
promotes no loss overall through a system of mitigation and compensation for
impacts. This is an example of where the ecosystem goods and services
would be maintained through some form of substitution. In this case, mitigation
and the mitigation sequence of avoid-minimize-compensate are used to
support the overall goal. The mitigation sequence is fundamental to most
mitigation policies. It refers to a systematic, tiered approach that encourages:
1) directing development away from sensitive areas (ex: directing the road
development away from a wetland), 2) minimizing impacts where complete
avoidance is not possible (ex: only impacting a portion of a wetland/ riparian
area), and 3) compensation for impacts where avoidance and minimization is
not possible. As with no loss policies, this goal can apply to all ecosystems
(wetlands) provincially, or regionally. This policy is a goal for federal wetlands
under the Federal Policy on Wetland Conservation.?’

Net gain: this goal means that the net effect of compensation for ecosystem
impacts results in either more area or more ecosystem function than existed
prior to the impacts. Again, this goal can apply to the whole policy area, or can
target certain areas and/ or values and ecosystem types. A net gain policy is
useful in areas incurring particularly high adverse impacts, or where specific
functions, or ecosystem sub-classifications are under-represented in a
provincial targeting system. Its goal is to restore the ecosystem goods and
services lost and to contribute to more ecosystem services overall.

Sponsoring Agency

A wetland policy for BC could be enabled by a variety of different agencies. The

important thing is that there be an agency or group of agencies that oversees the policy.

This is often, but not always the agency responsible for implementation, compliance and

enforcement of the policy.

27 http://publications.gc.ca/collections/Collection/CW66-116-1991E.pdf
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Approaches

In BC, the sponsoring agency for a wetland policy could be:

* Any of the natural resource ministries such as the Ministry of Environment, or
Ministry of Forest, Lands and Natural Resource Operations

e Cabinet

Considerations

The sponsoring agency must ensure that it has the resources to implement and
monitor the policy. As we observe in the case of Canada Federal Wetland Policy, one of
the chief causes of policy failure of ecosystem mitigation policies is lack of enforcement.

Therefore, capacity within a group or agency must be a primary consideration.

6.3.3. Enabling Legislation, Regulation and Policy

A wetland policy requires a formal legislative, regulatory or other clearly
articulated policy basis (such as a cabinet directive). The approach taken will largely
depend on subsequent policy components such as scope, scale and exemptions, and

will need to be evaluated throughout the development of the policy.

Approaches

» Alead agency develops a policy as protocol and decision making criteria for
existing legislation (e.g., decision support tool to support Environmental
Assessment Act)

* New regulations are drafted based on interpretation of existing legislation (ex:
provincial Water Act)

* New legislation is drafted (e.g., a provincial ‘Wetlands Protection Act’)

Considerations

The stronger the legislative basis for the policy, the greater the chance will be of
success. This does not mean that the policy needs to be enshrined in legislation, but that
the trigger for the policy has a statutory impetus as in the case of the Department of
Fisheries and Oceans Canada mitigation policy for the Management of Fish Habitat. In
this case, the policy is triggered by the Federal Fisheries Act and the decision making

criteria are in the supporting mitigation policy.
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6.3.4. Comprehensiveness

A wetland policy for BC could exist alone, or as a component of a comprehensive

ecosystem policy that is a broader conservation strategy for multiple ecosystems.

Approaches
* A wetland policy for BC that is exclusively focused on wetlands.

* An environmental mystification and offsetting policy for BC, of which wetland
mitigation is a part.

Considerations

» There are advantages to having a wetland policy as part of a broader
ecosystem mitigation and offsetting strategy as it creates a scale economy
and therefore reduces overall costs for administration and delivery.

» There is often a fear that a larger, comprehensive strategy can de-emphasize
attention on specific ecosystems, such as wetlands, because priority will be
given to ecosystems that rank higher in the public and political interest at the
time. For example, Gary Oak ecosystems in Victoria could receive a higher
profile than peatlands in Boreal Forest in north eastern BC. This said, checks
and balances such as very specific targets, stringent reporting requirements or
‘watchdog’ groups can be designed to reduce the likelihood that this will occur.

» If wetlands are included as part of a broader strategy, it is critical to maintain
good wetland inventory data and set specific conservation targets by
ecosystem.

6.3.5. Scope

The scope of the policy refers to where, in geographic terms, the policy applies
within the province.

Approaches
» The policy applies to all lands in BC
» The policy applies exclusively to crown lands in BC
» The policy applies only in certain regions of the province, on all lands
» The policy applies only in certain regions of the province, on public lands

Considerations

The scope of the policy must weigh the ecological, political, social, economic,

equity and administrative considerations.
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6.3.6.

Scale

Scale refers to the size of wetland to which the policy applies.

Approaches

The policy applies to wetlands over 10 hectares
The policy applies to all wetlands over 1 hectare

The policy applies to all wetlands, regardless of size

Considerations

6.3.7.

Scale considerations apply most commonly to policies based on area, though
they can be attached to function assessments that have been indexed on
area.

The types and scale of wetland data available in the policy jurisdiction are
critically important in deciding scale of the wetlands included in the policy. For
example, if a jurisdiction only has complete wetland inventory data for
wetlands over 10 acres in size, this size unit would be easiest and least costly
to include in the policy.

The smaller the area of wetland included in the policy, the more effective the
policy will be at protecting wetland area, functions and values overall.

An investment in the development of wetland data and inventory is often an
important investment and a ‘sunk cost’ of the policy development.

The scale of the policy can change as better wetland inventory data are
developed.

Policies can occur in the absence of wetland inventories. In this case, the
policy needs to include guidance for rigorous site assessments for project
proposals. This is often very expensive for both the regulatory agency and the
proponent.

Wetland Classification/ Type

There are five primary wetlands classifications and numerous others sub

classifications in BC. The policy must clearly articulate to which classifications the policy

will apply.

Approaches

The policy applies to all wetland classifications in BC, including ephemeral or
‘seasonal’ wetlands

The policy applies to all wetland classifications in BC, excluding ephemeral
wetlands.
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* The policy applies to some wetland classifications (or sub classifications) and

exempts others.

Considerations

6.3.8.

The more sensitive the policy is to different wetland classes the more
complicated the policy becomes. This is especially the case where
compensation is necessitated.

The ability of a policy to be sensitive to a variety of wetland types relates very
closely to the details in the existing wetland data and inventories.

One of the most contentious issues in other jurisdictions has been whether to
include ephemeral wetlands in the policy. This was a large issue in the
development of Alberta’s draft policy.

Exemptions

The scope, scale and classification inclusion of the policy will implicitly create

inclusions and exemptions. Other exemptions could be made based on jurisdiction or

sector.

Approaches

The policy clearly exempts certain activities

The policy clearly exempts certain industry sectors
The policy exempts local governments

There are temporal exemptions for certain activities

Some combination of the above

Considerations

Exemptions are issues that often emerge in the development of ecosystem
mitigation policies. They are critical considerations both from the perspective
of the effectiveness of the policy relative to its intended purpose, and also from
the perspective of political and stakeholder feasibility.

This has been one of the most challenging issues in the development of
Alberta Wetland Policy as there has been considerable political pressure to
have it apply differently in Alberta Green zone (north, industrial) and White
zone (south, urban-agricultural).
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6.3.9.

Priority Setting

Priority setting involves the identification of priority areas, functions and values

for conservation. This commonly involves a priority ranking and can create provisions for

no-loss, or net gain within the policy for certain areas or certain wetland types as well as

articulating targets for restoration.

Approaches

There are no priority areas for conservation or restoration. The policy applies
uniformly across the province.

Wetlands in BC are inventoried and have priority ranking that designate some
wetlands as no-loss areas related to impact.

Wetlands in BC are inventories and conservation and restoration efforts
derived from the policy are directed to highest priority areas.

Considerations

6.3.10.

Priority setting can be one of the most valuable parts of an ecosystem
mitigation policy in its ability to restrict impacts in areas of special interest and
the ability to direct compensation towards the areas of highest needs and
value.

Similar to the issues of scope, horizontal equity and fairness issues become
important considerations if there are different expectations in different parts of
the province.

Date effective

The policy needs to articulate from when it applies and ensure that there is an

adequate data baseline to support it. This must articulate not only the status of the

policy relative to impacts, but also stipulate from when compensation projects can be

eligible. Fundamental to the creation and implementation of ecosystem policies is the

establishment of a habitat baseline. This requires a thorough survey of existing values

and ecosystem extent and is generally achieved through mapping or other forms of

ecosystem inventory. Not only is the representation and extent of a particular ecosystem

type important, it is also important to establish a baseline based on a specific time to

enable the tracking of gains and losses overtime.

28



Approaches

» The policy, relative to impacts on wetlands, is effective on a ‘go-forward’ basis

from the point it gains assent

The policy, relative to impacts on wetlands, is back-dated and applies
retroactively to a specified date

The policy, relative to eligible mitigation and compensation scenarios that are
remedial or provide additional benefit, applies on a go forward basis.

» The policy, relative to eligible mitigation and compensation scenarios that are

remedial or provide additional benefit, applies to compensation project within
the 5 (example) years.

Considerations

* Adequate information and wetland inventory data may not be available, or only

6.3.11.

available for some types of wetlands or in some areas. This does not
confound the policy, but does however necessitate on the ground scientific
expertise and environmental impact assessments.

Triggers

Related closely with Scope and Scale, this component refers to the context or

circumstance in which the policy is triggered.

Approaches

The wetland policy is triggered at the proposal stage of a project

The wetland policy is triggered through monitoring and enforcement done by
the regulatory agency

The wetland policy for BC is triggered through a permitting process by the
regulatory agency.

The wetland policy is triggered by the project proponent.
The wetland policy is triggered by a third party verification body

Consideration of the wetland policy becomes imbedded in existing processes
such as provincial Environmental Assessment.

Considerations

Clearly defined triggers and subsequent processes assist with the
administration of a wetland policy.

Applying a policy to an already existing process such as the BC Environmental
Assessment process can be an effective and cost effective way to trigger a
policy because of the efficiencies created by existing processes and
administrative capacity.
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6.3.12. Mitigation Hierarchy

A mitigation hierarchy typically refers to a laddered approach that focuses on
avoidance, minimization and then compensation. How and the degree to which the
policy aims to implement this laddered approach must be clearly articulated in the policy
and supported by an effective process that steers both the proponents and the

regulatory agents through the tiered approach.

Figure 2 is a coarse articulation of the basic steps in the ‘mitigation’ process as it

would apply in the context of a project proposal.

Steps in the Mitigation Process

Project Proposal

STEP 1
Establish Review Team —

STEP 2:
Identify Function and Values at Risk

MINIMIZATION STEP 3: Evaluation and

Minimize Potential Impacts on Site +«————  Monitoring

Feedback

STEP 4.
l dentify Residual Impacts

STEP 5:
Develop and Implement Compensation Plan

COMPENSATION

STEP 6:
Monitor and Evaluate Minimization and Compensation | «————

Figure 2. Steps in the Mitigation Process
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Avoid

In this case, adverse impacts on wetlands are circumvented through planning,
innovation or by directing development away from sensitive sites such that there is no

negative net impact on wetland area and/or function.

Considerations
» Cost to economy for avoided impacts;

* Needs for extension/support services such as best management practices
(e.g., Wetland Ways?®, Develop with Care?, Living by Water,*) for the
proponent to help the proponents plan for avoided impacts;

» Local governments have many tools at their disposal to avoid impacts by
directinsg development away from sensitive areas such as the Green Bylaws
Toolkit”";

» Lack of information, and data gaps can make it more challenging for
developers to plan to avoid impacts;

» High quality inventories and ecosystem atlases, such as the Sensitive
Ecosyigem Inventories assist with directing development away from sensitive
areas;

+ Often best supported by providing incentives.
Minimize

In this case, efforts were made to reduce impacts and were successful in part,
however still created a net impact on wetland area or function. For example, a project

that only affects a portion of the wetland, or causes some degradation but not outright

loss of area or function.

Considerations

» can be difficult to evaluate grades of impact

% http://www.env.gov.bc.ca/wld/documents/bmp/wetlandways2009/wetlandways_docintro.html

¥ http://www.env.gov.bc.ca/wld/documents/bmp/devwithcare2006/
develop_with_care_intro.html

http://www.livingbywater.ca/
www.greenbylaws.ca
http://www.env.gov.bc.ca/sei/

30
31

32

31


http://www.env.gov.bc.ca/wld/documents/bmp/wetlandways2009/wetlandways_docintro.html
http://www.env.gov.bc.ca/wld/documents/bmp/devwithcare2006/develop_with_care_intro.html
http://www.env.gov.bc.ca/wld/documents/bmp/devwithcare2006/develop_with_care_intro.html
http://www.livingbywater.ca/
http://www.greenbylaws.ca/
http://www.env.gov.bc.ca/sei/

Compensate

Compensation occurs in any case where there needs to be value added to offset
any impacts or any variance with respect to the goal of the wetland policy. This applies
in the case of both loss and degradation. As is outlined below, compensation can
necessitate either a cash payment or a proponent-driven compensation project, as
stipulated in the policy. In any event, the key concept here is that the proponent is

obligated to restore the ecosystem services.

Considerations

» Compensation requirements should be designed carefully so that they provide
incentive for people to change their practices and avoid and minimize impacts
where possible.

* It can be hard to find and fund compensation options — especially in BC for
two reasons. First, some ecosystems (wetlands) have very specific
geographic requirements, and there are times where no areas exists for
appropriate compensation to take place. More often, the cost of land in a
particular area, such as the Fraser Valley, makes compensation extremely
expensive.

Implementing a mitigation hierarchy refers to the deliberate emphasis on
avoidance and minimization of impacts before turning to compensation. It is generally
considered good public policy to emphasize avoidance and minimization of impact as a
way to minimize net impact overall. The mitigation policy, which includes guidelines for
compensation, therefore acts as an incentive to implement proactive planning

approaches that minimize net impact, and to implement best management practices.

6.3.13. Compensation

If avoidance is not possible and either minimized or non-minimized impacts
occur, the wetland policy will necessitate compensation. What follows are important

considerations when developing a compensation system.

In-kind and out-of-kind Compensation

The policy must provide guidance on whether compensation will be in-kind, out-
of-kind or a combination. This distinction refers to the type of habitat or value: in-kind

mitigation refers to a like-for-like impact/compensation for a particular instance of
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impacts; out-of-kind mitigation refers to compensation projects that are not like-for-like
impact/compensation scenarios. While restricting compensation options to in-kind
mitigation seems like an effective way to achieve a conservation target, most
jurisdictions allows for out-of-kind compensation to occur in larger, institutionalized
compensation systems where there are clearly delineated conservation targets by
wetland type. As will be seen in sections to come, this decision also depends on the

option for a mitigation system is chosen.

Table 4. In-Kind and Out-of-Kind Compensation
'(I;ype of . Notes Advantages Disadvantages
ompensation

In-kind Better assurance that functions Finding opportunities for
and values garnerd from specific in-kind compensation
ecosystem features will be can be challenging and/
restored. or very costly.
If the total economic value of the
ecosystem is computed as part of
the compensation cost passed on
to the proponent, this will provide
economic incentives for developing
in some areas and not others.

Out-of-Kind Out-of kind Better overall efficiency in the If economic valuation is

compensation is
typically made
possible by the
existence of a
mitigation bank.

system as finding in-kind
compensation within the
designated timeframe and
geographic area is often
challenging and expensive.

The ability to direct compensation
efforts to the highest and best use.
Being consistent with setting and
directing resources to meet
conservation targets for certain
wetland types and/ or functions.

not part of the out-of-
kind compensation
calculation, can risk
disproportionate loss of
certain ecosystem
features, values and
functions based on
market drivers such as
land values.

6.3.14. Compensation Ratios

Compensations relate very closely to the goals of the policy (no-loss, no-net-loss,
net gain). They refer to the amount of habitat or functions that need to be invested to
offset the loss and to satisfy the requirement of the policy. In most cases, compensation

ratios refer to the amount of area required for compensation relative to the area of
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adverse impacts, though they can be a calculation based on function. In all cases,
determining what compensation ratio is appropriate must involve consultation with

wetland scientists.

Approaches

» BC provides clear decision making criteria for compensation that applies in all
cases.

» BC provides a variety of indexed compensation ratios, based on value,
function, location of the project and conservation priorities

» Compensation ratios are assessed on a project-by-project basis

Considerations

* Some common examples of ratios in the literature include 1:1, 2:1, 3:1
compensation for area lost or impacted.

* Higher ratios can be a deliberate attempt to support a net-gain policy, as well
as a way to manage compensation efforts given that not all compensation
projects will be successful at restoring area and function due to unforeseen
variables and the complexity and uncertainty of wetland science.

* Acceptable ratios vary based on a variety of factors including:

* Proximity of compensation site to the site of original impact. Typically the
further away the compensation site is, the greater the compensation .

* The type of project used for compensation (protection, restoration, creation,
enhancement) will influence the total net additional benefit

» Size and siting considerations that are known to increase/reduce project
failure rates.

6.3.15. Acceptable Forms of Compensation

There are a variety of ways to approach compensation on sites. The following

are the most commonly held types; each having its benefits and drawbacks.

Protection

Protection occurs when there is an additional protective mechanism placed on
the wetland to ensure that it is not impacted in the future, thus minimizing risk of net-loss
of natural capital. There are various mechanisms that can be employed to add
protection, most of them legal in nature and some offering ‘stronger’ protection than

others. These include:
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* Fee-simple purchase (government, Land Trust, mitigation bank)
* Landowner management agreements

» Conservation easements/covenants (NGOs)

+ Zoning, bylaws (local government)

» Environmental Development Permit Areas

« Transfers of administration®

» Land Designations (e.g., Wildlife Management Areas, National Wildlife Areas,
federal and provincial Parks)

Restoration

Wetland restorations occur when the function and area of a historic wetland
complex is restored in all or part. This is generally considered an ideal form of adding
ecosystem value because the success rate of habitat restoration is very high and the
potential negative externalities associated with the project are reduced in areas of
traditional habitat. However, restorations can be a very expensive option. Sites for
wetland restorations can be difficult to find, and often require dealings with private
landowners or tenure holders on land that is often of high value. In some cases this

option’s cost can be prohibitive.

Enhancement

Value is added by enhancing the functions and values of an existing wetland.
Enhancements increase a specific value and as such are often useful when
compensating for lost functions and values such as flood control, erosion, water filtration
or habitat for specific plants and animals. They are not often seen as an ideal option for
compensation as there is generally no increase in wetland areas. Examples of

enhancement projects include:

* invasive plant removal
* moderate increase in wetland area
* improved reliability of water to the wetland complex

 restricting access (riparian grazing management)

% http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/

00_96245 01#section15 sections 16, 17.
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* riparian restoration

+ upland management

Creation/ construction

Creation or construction, as the name would imply, refers to the development of
a wetland or aquatic complex in an area that previously did not have such a habitat. It
can be an effective way to increase overall area and function, though typically are more

prone to failure than restorations.

An important distinction must be made between created and constructed
wetlands. Created wetlands refer to wetland that are human-made in an area where the
ecosystem did not exist previously, but the construction was motivated to maximize

functions and values of natural wetlands.

Conversely, constructed wetlands are developed to perform a specific service for
people and often provide minimal other values, or may create negative effects.
Examples of constructed wetlands are tailings ponds and those created for storm water
retention. This definition is important when considering eligible types of compensation

projects.
Table 5 provides a summary of the different forms of mitigation.

Table 5.  Strengths and Weaknesses of Forms of Mitigation

Method Strengths Weaknesses Use
Protection *Ensures ecological *Cannot prevent loss of area of * Consistent with priority
sustainability of a function ranking and protection
particular ecosystem, *Inconsistent with no net loss and of wetlands of
water shed or habitat net gain policy goals particular importance
+Can be a lower cost
option
Restoration *Increased wetland *Requires expertise *Whenever/wherever
function/area * Appropriate sites can be hard to possible
*Re-establishes historic find or cost prohibitive (land value,
function opportunity cost on the land)

*Restoration agencies
increase efficiency

Enhancement * Allows specific + Difficult to measure/monitor *Where specific
functional goal to be *No increase in overall wetland ecosystem service is
met such as area targeted
improvement to water *Inconsistent with net gain of
quality, habitat, etc. wetland area
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Method Strengths Weaknesses Use

Creation » Choice of location * Functions differently than natural *As a last resort
+ Siting is possible on wetlands *When considering
less expensive sites +Can become ‘wildlife traps’ waste water treatment
+Can be toxic and lead to adverse systems

environmental effects
«Little knowledge about carbon
cycling in constructed wetlands
*They can negatively impact
adjacent natural systems.

6.3.16. Options for the Compensation System

There are numerous ways in which mitigation systems can be organized to make
the compensation component operate in the most efficient and effective manner
possible. It is generally considered inefficient to have each compensation effort
addressed individually and therefore the compensation system is usually

institutionalized.

Generally speaking, all types of compensation can be divided into one of two
broad systems: direct habitat or fee-based. Direct habitat systems occur when the
proponent is directly responsible for an appropriate compensation activity and either
does an appropriate project him/herself, or contracts such a project. The cost of the
project is based on factors such as land values, material cost, contracting, legal fees etc.
The other system is a fee-based system. These systems require indexed values for
certain types of impacts (e.g., 1 acre of peatland lost in a particular area equates to a
dollar value). Many governments and non-government delivery agencies have
propounded fee-based compensation systems. This is because money generated from
the system can be applied to the highest and best use and the system overall creates
economies of scale that direct habitat options do not, especially in the site selection,

planning, design, construction and management.®*

3 Apogee Research Inc., Alternative Mechanisms for Compensatory Mitigation: Case Studies
and Lessons about Fee-Based Compensatory Wetlands Mitigation, 1993 page at ii.
(“Apogee”) Available online at: http://www.dtic.mil/cgi-
bin/GetTRDoc?AD=ADA343875&Location=U2&doc=GetTRDoc.pdf
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A second classification of compensation systems is the distinction among three
distinct mechanisms:  banking, in lieu fee and permitee-responsible mitigation.
Permittee-responsible mitigation is typically a direct habitat approach. In this case, the
permittee (proponent) maintains liability for the construction and long-term success of
the site. Mitigation banking and in-lieu fee mitigation are both fee based systems and are

forms of "third party" compensation, where the liability for project success is transferred

to the mitigation bank or in-lieu fee sponsor.

Table 6 illustrates the strengths and weaknesses of each approach and each is

described in more detail below.

Table 6.

Strengths and Weakness of Forms of Compensation

Delivery Option

Strengths

Weaknesses

Mitigation Banking
(Fee-Based System)

+Mitigation may occur prior to
wetlands impacts

*Well-monitored sites

+High performance standards

+ Competition may create a market
for wetland credits

+Mitigation may occur far from the
impacts

*May contribute to less avoidance
and minimization of impacts

+ Small valuable wetlands may not
be replaced

In-Lieu Fee Mitigation
(Fee-based System)

+Easy for proponents

+ Compensation may occur before or
after impacts

+Expertise will be employed in
restoration

*Fee payment before impacts may
resultin adequate compensation

*Fee payment after impacts may
result in (at least temporary) loss of
function habitat

Permitee-Responsible-Mitigation
(Direct Habitat)

+Mitigation is likely to occur on-site
or nearby

+Loss of a single site is less
catastrophic

*Proponent may lack expertise

+ Smaller sites may pose a greater
risk of failure

+Habitat fragmentation

Mitigation banking

Mitigation banking is a mechanism by which a wetland, stream, or other aquatic

resource area has been restored, established, enhanced, or (in certain exceptional

circumstances) preserved for the purpose of providing compensation for unavoidable

impacts.®
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38

Definition taken from United States Environmental Protection Agency, Compensatory


http://www.epa.gov/owow/wetlands/pdf/CMitigation.pdf

Typically, a mitigation bank site is a property purchased and developed by a
public agency, utility, private agency or other approved restoration agency. Credits are
generated through the restoration, creation, and/or enhancement of wetlands on the
property. The credits are sold to compensate for adverse impacts to wetlands due to
development activities of other agencies, utilities or private sector developers. The
proponent, upon acquiring authorization to impact the wetlands, can purchase credits
from a mitigation bank to meet the required compensation. The value of mitigation
credits purchased is variable, determined by quantifying the wetland functions or acres
restored or created. The third-party mitigation bank, rather than the proponent, is

responsible for the success of the mitigation project, which is performed off-site.

Table 7.  Benefits and Criticisms of Mitigation Banking

Benefits of mitigation banking Criticisms of mitigation banking
+ Sites consolidated for mitigation can be large and thus + The site chosen by mitigation bank operators may
more ecologically robust than on-site mitigation options not be representative of the wetland type where
+*More time can be devoted to follow up and monitoring actual losses occur;
due to the smaller number of larger compensation sites +Failure of a mitigation bank would result in a greater
where a large wetland or wetland complex has been setback to achieving no net loss than would the
restored failure of a single-permit mitigation site;
+Less time is required to review individual compensation +*Monitoring may be required for a long period of time;
projects + There may be an overall loss of wetland function if
*Numerous permittees may transfer responsibility for the wetlands are not replaced according to
mitigation site to a single entity hydrogeomorphic principles or in an appropriate
+Mitigation banking can also result in wetlands of greater location in the watershed;
ecological value by reducing the effects of habitat +Bank or consolidated mitigation sites may not be in
fragmentation. close proximity to a specific impact site; and
+Mitigation banks may also restore historic wetland + A belief that there will be less avoidance and
diversity and distribution within a watershed. minimization if a mitigation bank exists.

+ Consolidation of restoration efforts can result in
wetlands of greater value because of their size and the
commitment to long- term management.

Considerations

» The adoption of mitigation banking as a preferred compensation method
brings with it requirements of long-term monitoring and maintenance. It may
be best for monitoring to be the domain of a provincial government agency.
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» Mitigation banks should be located, designed, and constructed to replace
wetland functions according to hydrogeomorphic principles.*

* Some argue that wetland mitigation banking inevitably leads to relocation of
wetlands, and therefore changes, either positively or negatively, the functions
they perform and ecosystem services they provide.*’

In-Lieu Fee Mitigation

In-Lieu fee typically refers to the collection of fees for some ongoing or future
program in-lieu of a specific compensatory mitigation action. Like mitigation banking, in-
lieu fee mitigation typically occurs "off-site." In-Lieu Fee Mitigation occurs when a
proponent provides funds to an in-lieu-fee sponsor who is then responsible for the
success of the mitigation rather than the proponent. Some compensation programs use
a trust fund model to finance restoration, enhancement and creation projects;38 others do

not.*

% This refers to principles based on three fundamental factors that influence how wetlands
function: position in the landscape (geomorphic setting), water source (hydrology), and the
flow and fluctuation of the water once in the wetland (hydrodynamics). (Regulatory Program
of the US Army Corps of Engineers. National Action Plan to Develop the Hydrogeomorphic
Approach for Assessing Wetland Functions. Federal Register - Notices - 16 August 1996).

37 Brown, P. and C. Lant, The Effect of Wetland Mitigation Banking on the Achievement of No-
Net-Loss. Environmental Management Vol. 23, No. 3, pp. 333-345.

For example, Dade County, the Ohio Wetlands Foundation, Maryland Department of Natural
Resources and Louisiana Nature Conservancy.

For example, Arkansas Nature Conservancy and Vicksburg District.

38
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Table 8.

Benefits and Criticisms of In-lieu fee systems

Benefits of in-lieu fee systems

Criticisms of In-lieu fee systems

*Many say that this model is more efficient,
because conservation organizations and
agencies with experience with compensation
projects and technical expertise produce high
quality projects. This is typically a public
agency or non-profit organization that is
recognized within the mitigation policy
framework.

+ The sponsor may collect funds from multiple
proponents in order to pool the financial
resources necessary to build and maintain
mitigation sites. In this way, the fees imposed
for wetlands impacts are combined to fund
larger and more expensive projects that are
anticipated to be more ecologically beneficial.

+The fees acquired through fines or penalties
may be added to this fund.

+Having a pool of funds collected helps to direct
funding towards the highest and best use.

*The spending of this fund can be made
consistent with priority setting for conservation
and can include restoration targets by wetland

type.

+Challenges in setting the appropriate ‘fee’ in the absence of

enough ecosystem valuation data

+ Compensatory mitigation often does not occur prior to the

project impacts and that mitigation efforts have lacked a clear
timetable.

+The result is a temporary loss of wetland area and function. +
+In the absence of timely mitigation delivery, costs can

increase substantially, making it difficult or impossible for the
sponsor to accomplish the mandated quantity of restoration.

* There may also be problems associated with the payment of

compensation prior to the project’s completion or prior to its
commencement. This is because compensation at this early
stage is based on estimated wetlands impacts. Actual
impacts may be much more severe or widespread that
anticipated.

*In-lieu mitigation systems operate on the principle that

mitigation requirements are fulfilled when fees have been
assessed and paid. The fees are in-lieu of the proponents
providing mitigation directly. Proponents are unlikely to be
satisfied with a system that allows for reassessment and
imposition of additional fees. While there may be many
reasons to require pre-emptive fee payment, there are also
potential downfalls.

Considerations

» Development of an in-lieu program requires a variety of expertise and requires
a clear organizational framework to ensure that all fee funds are filtered to
appropriate wetlands projects, fees are assessed in a transparent and
predictable manner and adequate long-term maintenance and monitoring

OcCcurs.

» Restoration agencies, such as Ducks Unlimited Canada in Alberta, are often
tasked with long-term maintenance of mitigation sites.

» This model relies on a sophisticated metric by which one can evaluate the
‘cost’ and in turn the fee appropriate for a specific mitigation action.

4 Jessica Wilkinson, In-lieu mitigation: coming into compliance with the new Compensatory
Mitigation Rule, 2009 Wetlands Ecol Manage 17:53-70, at 54. (“Wilkinson”)

4 EPA: http://www.epa.gov
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Examples of in-lieu fee policies

USA

The United States has experimented extensively with in-lieu fee programs and
has adapted practices and protocols based on lessons learned. In an effort to help make
in-lieu fee programs more timely and predictable there has been some major renovation
of the regulatory framework in the US. The US published a series of regulations,*? in an
attempt to correct some of the shortcomings of past programs.** The new standards will
affect both mitigation banking and in-lieu programs to promote no net loss of wetlands by
improving wetland restoration and protection policies, increasing the effective use of
wetland mitigation banks and strengthening the requirements for the use of in-lieu fee

mitigation. Some of the key features include:*

* Emphasizes that the process of selecting a location for compensation sites
should be driven by assessments of watershed needs and how specific
wetland restoration and protection projects can best address those needs;

» Requires measurable and enforceable ecological performance standards for
all types of compensation so that project success can be evaluated;

* Requires regular monitoring to document that compensation sites achieve
ecological performance standards;

» Clearly specifies the components of a complete compensation plan based on
the principles of aquatic ecosystem science; and

* Emphasizes the use of science-based assessment procedures to evaluate the
extent of potential water resource impacts and the success of compensation
measures.

Alberta

Fee In-Lieu programs assess the compensation payable by a proponent to
wetlands impacts. Alberta, for example, has developed Compensation Guidelines to

assist the assessment of where compensation projects should occur, including:*

2 Compensatory Mitigation Rule Regulations require that the “in-lieu fee” programs meet ten
new requirements by June 2010.

4 EPA: http://www.epa.gov/wetlandsmitigation/#regs

“ http://www.epa.gov/owow/wetlands/pdf/MitigationRule.pdf

4 Alberta Guide at page 1.
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» Compensation will be provided through restoration of drained or altered
naturally occurring wetlands;

» Compensation should take place within the same watershed as the impacted
wetland, or in a watershed close by;

* Where wetland alteration or destruction takes place within a highly impacted
watershed (urban or rural), it is not always practical to restore within the same
watershed;

* Wetlands should not be restored within the projected 30-year expansion limits
of urban areas unless it can be incorporated into a secure or protected
system, such as a park or flood plain;

» Off-site compensation will be allowed if altered local wetlands do not exist
near the site of the development or if sites are deemed unsuitable; and

* Where an approval applicant plans to minimize the impact to the wetland,
some compensation measures may still be required as determined by Alberta
Environment on the recommendation of a Qualified Wetland Aquatic
Environment Specialist (QWAES).

Permittee-Responsible Mitigation

Permittee-Responsible Mitigation is a compensatory mechanism in which the
proponent is ultimately responsible for the construction and long term maintenance of
the mitigation site. It refers to a situation in which restoration, establishment,
enhancement or conservation of wetlands undertaken by a permittee in order to
compensate for wetland impacts resulting from a specific project. The
proponent/permittee performs the mitigation after the permit is issued and is ultimately
responsible for implementation and success of the mitigation. Permittee-responsible
mitigation may occur at the site of the permitted impacts or at an off-site location;

preferably within the same watershed.*

Considerations

» This type of compensation may not be ideal, given the vulnerability of the
proponent to bankruptcy.

* Performance Bonds are a mechanism to ensure that the cost of failure is not
borne by the public.

* Monitoring costs to ensure compliance with compensation commitments may
increase with this type of mechanism as there will be a proliferation of smaller-
scale mitigation sites.

% EPA: http://www.epa.gov
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* A related cause for concern is the greater risk of failure associated with small
mitigation sites.

» On-site mitigation by the permitee is often unsuitable; due to fundamental site
changes caused by the project itself (e.g., mining, urban development).

6.3.17. Identification of Compensation Sites

A wetland policy must provide direction on what constitutes acceptable
compensation projects to fulfill requirements for functional replacement. Typically
questions relate to the proximity of a compensation site to the impact site and often

relate to compensation siting, compensation types of permitable mitigation.

Approaches
* Proponent proposed mitigation sites
» Mitigation bank (indexed values)
* Government staff led assessment
* Qualified third party (Qualified Environmental Professional (QEP))
* Non Government Organization proposed sites

¢ Private landowners

Considerations

* ldentification of appropriate mitigation sites requires resources and
considerable technical expertise

+ There is generally a higher failure rate for smaller mitigated wetland than for
larger ones, typically as a result of hydrological variables and pressures from
adjacent lands

» The failure to replace small wetlands can potentially serious impacts on
habitat connectivity

» The areas surrounding the mitigation site, including riparian and upland
vegetation cover must be considered.

* Possible impacts from surrounding and adjacent land parcels must be
considered (ex: wetland drainage/ hydrological disturbance in close proximity)

6.3.18. Administration

There are several administrative elements that are critical to consider in

developing a wetland policy. Some of these considerations include:
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Timing of compensation: Timeframes for when compensation must occur
should be unambiguously stipulated in the policy. Approaches in this category
vary in case studies, though typically policies stipulate that compensation
payments or habitat restoration must occur within the first 5 years.

Administration: the agency responsible for the administration of the policy in
general. Note that the administration of the policy from a regulatory
perspective is not always the same as the agency or group responsible for
coordinating/ verifying compensation projects. This will vary depending on
whether the policy has a legislative of a policy foundation.

Implementation: A wetland policy for BC could be implemented at different
levels of government depending on resource, regulatory or planning
jurisdiction. Effective ecosystem policies can be developed and implemented
at a federal, provincial, local government level or a mixture. In some cases, it
takes more than one level of government to effectively implement a policy.

Defined Process: Does the policy have a clearly defined and clearly
communicated process that is consistent across the province and between
proponents or stakeholders

Compliance and Enforcement: this component looks to who or which
agency is responsible ensuring compliance and enforcement with the policy.
This component also deals with determining recourse for non-compliance.

Reporting guidelines: Reporting is an important way to ensure the
transparency and accountability of a policy. Reporting guidelines can apply to
both the project proponents and the efforts that they are making to implement
the policy as well as the regulatory agency and their reporting to the public.
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7. Analysis

Having laid out the framework for the development of a wetland policy, outlining
various approaches and considerations, this paper now analyses the best approaches to
take for some of the fundamental components. This means moving the analysis beyond
listing the considerations, and applying an analytical framework to establish which
approach is best suited to BC for some of the key components of the policy. It is beyond
the scope of this study to examine all aspects of wetland policy formation, so | focus on
a few critical first steps of goal setting, policy/legislative and regulatory requirements,

comprehensiveness and scope. These components are fundamental to any policy.

A set of criteria and measures provide the framework for the analysis and can be
used to provide recommendations for the aforementioned, as well as the other
components not covered in this report. All approaches are legally feasible given
provincial jurisdiction. Technical feasibility is measured through cost and economic

impact as a proxy.

7.1. Criteria and Measures

7.1.1. Government Regulatory Cost

This criterion relates to the cost to government to develop and implement the
particular component of the policy. Components of cost include direct expenditures as

well as staff time.

Measure: (low, low-medium, medium, medium-high and high in relative dollar terms)

7.1.2. Compliance cost to proponents

This criterion relates to the over-all cost to stakeholders.
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Measure: (Quantitative), opportunity cost, cost associated with compliance with the

policy (Low, Low-Medium, Medium, Medium-High and High in relative dollar terms)

7.1.3.  Political feasibility

This criterion relates to the political support for the approach taken.

Measure: Likelihood that approach will be accepted by political decision makers. (Low,
Low-Medium, Medium, Medium-High and High)

7.1.4. Public support

This criterion relates to the likelihood that the public, taking into account all
stakeholder interests, will support the approach. For our purposes, the public includes a
wide range of stakeholders from the private sector including industry, ENGOs and

individuals.

Measure: Likelihood that approach will be accepted (Low, Low-Medium, Medium,
Medium-High and High)

7.1.5.  Horizontal Equity

This criterion relates to equity or ‘fairness’ consideration between similar projects

and stakeholders profiles in different areas of the province.
Measure: Degree of equity and fairness (Low, Low-Medium, Medium, Medium-High

and High)

7.1.6. Effectiveness

This criterion relates to the extent to which the approach is effective at achieving

the goal of the policy.

Measure: degree to which an approach is effective at achieving the goal of the policy

(Low, Low-Medium, Medium, Medium-High and High)
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7.2. Color Scheme

For ease of interpretation, the following color scheme is used to help analyse the

results of the analysis, given the different scales and measures used for each criterion.

Best Worst
Option Option

7.3. Analysis by Component

7.3.1. Goal Setting Part 1

This analysis evaluates whether the policy should be based on mitigation of lost/

impacted wetland function or lost/ impacted wetland area.

Table 9.  Criteria and Measures — Goal Setting 1

Government . o . .
Economic Political Public Horizontal .
Approach Regulatory | Feasibilit s it Equi Effectiveness
Cost mpact easibility uppo quity
No-loss Med m High

No-net-loss
Net gain

High High High

Government Regulatory Cost

The primary difference between a wetland policy based on function or area is the
cost associated with each approach. While both require a considerable investment in
technical expertise and data, the relative cost of measuring function far exceeds that of

area.

The primary costs associated with area-based systems are mapping and building
an effective wetland inventory system to support the policy. This can be the cost of
mapping new areas, increasing degree of detail in existing mapped areas, or

standardizing existing data so that different data sets are compatible and that they are
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available for use by both the regulatory agencies as well as proponents. See Appendix

on mapping data available in BC

While mapping and inventory can be expensive, the costs of measuring function
are very high and would certainly exceed that of area for several reasons. First, function
is a broad term that encompasses the measurement of many separate elements (see
Figure 2 on function, page 7-8), all of which require sophisticated science to quantify.
Measuring different functions requires different methodologies and technologies. For
example, measuring a habitat function could require vegetation and wildlife population
measurements over time, carbon sequestration would require specialized instruments to
measure CO2 capture and emissions, and soil erosion and flood abatement studies
could require conducting large watershed scale studies. Secondly, in many cases, the
cost of these studies and instruments required to gather information is considerable and
often unknown. Third, there is the risk that if funds are limited, only some of the functions
will be examined and the project will therefore be deemed lower value than it actually is.
Finally in many cases there are not the methodologies or the instruments designed to
fully capture and quantify the functions and would require significant capital cost for their

development.

Compliance Cost

The economic impact of a policy based on function could also be greater than
one that is based on area. A policy based on function could necessitate compensation
for impact for all functions which could easily translate into a sophisticated suite of
compensation requirements depending on the assessed values — driving up both the
transaction costs and well as the compensation cost to the proponent/ landowner. In
addition to this, the assessment cost for each compensation scenario is typically borne
by the proponent or landowner. An assessment requires sophisticated science and
valuation methodology and thus increases the cost to the stakeholder for any project

approval.

Political Feasibility

Both of these approaches are moderately politically feasible. First, function based

policy would appeal to political decision makers who are in favour of ecological goods
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and services (EG&S) type calculations. This said, governments in Canada have
expressed high level interest in ecosystem function systems, but have not generally
demonstrated leadership in developing systems to support EG&S. For this reason,
function ranks medium for this criterion. Area based policies appeal to political decision
makers who favour the simplicity and lower cost and cause this approach to rank higher.
An area-based policy also allows each elected official to promote what he/she is doing

for their own region, whereas function is hard to describe to the electorate.

Public Support

The public would likely show moderate support for either approach. Decisions
makers could expect some stakeholders that were directly impacted by the policy to

support the area based policy because of cost.

Horizontal equity

A policy based on function likely implies localized function assessments when the
policy is triggered. Because of the nature of function assessments — and the fact that
they are all unique — it will be very difficult to create standardized decision making
criteria, or ‘indexed wetland functions and values’ that apply in each case and that don’t
implicitly turn into an area calculation. This degree of subjectivity means that there is a
possibility that there will be unequal treatment of stakeholders of the same project type
in different areas. Area calculations, in contrast, are based on mapping and inventory
data that are readily available and that create objectivity and predictability with the

policy. An area based wetland policy better supports horizontal equity.
Effectiveness

The effectiveness cannot be assessed at this point in the absence of a goal
statement with which one can evaluate effectiveness.

Recommendation

This analysis suggests that, at this time, an area-based policy is the better
approach. This is primarily because of cost and equity considerations and will allow the

policy to proceed with less stakeholder and political resistance.
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Further Considerations

As the science develops with respect to the evaluation of wetland function by
wetland types and by location, it is possible that function could become an added
dimension of the policy. For example, specific functions could form the basis of priority
ranking zones within the policy for conservation and investment in compensation sites.

(e.g., habitat for species at risk, water storage functions in drought-affected regions).

7.3.2. Goal Setting Part 2

This analysis evaluates whether the policy should be based on a principle of no-

loss, no-net-loss, or net gain.

Table 10. Criteria and Measures — Goal Setting 2

Government . . . .
Economic Political Public Horizontal .
Approach Regulatory I ¢ Feasibility | S Equit Effectiveness
Cost mpac easibility upport quity
No-loss Med m High

| Med [T High High

No-net-loss

Net gain

Regulatory Cost to Government

The cost of any of the approaches is moderate. Primary sources of cost include
design, implementation, compliance and enforcement as well as administration costs
(including transaction costs). In all cases the costs are similar except where
administration is concerned. In this case, a no-loss policy would be less expensive
because, as the name implies, the policy would be for no loss, and therefore,
compensation would not apply. It would not necessitate the same administration system
to oversee implementation of the mitigation sequence and to coordinate compensation
projects. Similarly there would be very low transaction costs borne by either government

or the proponents.
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Compliance Cost to Proponent

While cost to government would be lowest in the case of a no loss policy, the
cost to industry would be significantly greater. A no loss policy eliminates all economic
development opportunity on a particular piece of land and could result in reduction of
economic competitiveness overall in the province. A no-net-loss policy would allow
proponents to decide whether the cost of compensation outweighs the value of avoided
or minimized impacts of a project. For a very basic example, a farmer could decide
whether the opportunity to drain a wetland for agricultural production and compensating
for the impact makes more sense than the crop revenue forgone by conserving the
wetland. While the purpose of the policy would be to discourage the development of
wetlands, the provision for no-net-loss would allow for these sorts of calculations to take
place. A net gain policy typically relates to the compensation ratios demanded by a
policy and increases the economic burden to stakeholders held responsible for

compensating for impacts.

Public Support

The mainstream public demonstrates a moderate concern for wetland loss in
general. ¥ The preference for the approach taken would depend on the stakeholder
group consulted. Generally speaking the environmental community would support no-

loss or net gain, while the business community would prefer the no-net-loss policy.

Horizontal Equity

The no-loss and no-net-loss both provide a high degree of equity between
stakeholders across the province because the same rules apply for compensation
regardless of where a stakeholder was in the province. Depending upon how a net-gain
policy was structured, it could also be very equitable provided the net-gain portion of the
policy was accounted for by high compensation ratios that apply everywhere, rather than
compensation ratios that vary based on region. Because of the possibility of dissimilar
treatment of stakeholders in different regions of BC, the net-gain policy scores lower on

the equity criterion.

47 http:/Nlivingwatersmart.ca/water-act/docs/wam_report-on-engagement.pdf
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Effectiveness

As with the decision for the policy to support functions or area, these approaches

determine the overall goal of the policy and the conditions for effectiveness.

Recommendation

No-net-loss policy (covering the whole province) with certain wetlands of
provincial significance designated as no-loss in areas such as the Fraser Valley, the east
coast of Vancouver Island and the Okanagan where there are very high rates of historic
loss. It is also recommended that high compensation ratios be considered (greater than
3-1) to buffer for failure in compensation projects and to promote net-gain of wetlands in
areas of high historic wetland loss. The province must dedicate a team of qualified scientists

and economists to study the issue of appropriate compensation ratios for BC.

Further Considerations

A no loss policy in some areas of the province might be appropriate to reflect
already high rates of historic loss. It is also worth investigating the opportunity of net
gain through higher compensation ratios or conservation targeting paying close attention

to economic and equity considerations.
7.3.3. Enabling Provisions: Legislation, Regulation and Policy

This analysis evaluates whether the policy should be based on policy pursuant to

existing legislation, new regulation or new legislation.

53



Table 11. Criteria and Measures — Enabling the Policy

Government
Regulatory
Cost

Compliance
Cost to
Government

Political Public
Feasibility | Support

Horizontal

. Effectiveness
Equity

Approach

Policy to
support

e Med
existing

legislation
New Med
regulations
New Med
legislation

Government Regulatory Cost

The cost of each of these approaches does not vary considerably, though the
relative cost to government of developing a standing policy is lower than drafting new
legislation. This is due primarily to the increase technical, particularly legal expertise that

would be required to introduce new legislation.

Compliance Cost to proponent

Assuming the wetland policy has the same application and is enforced equally

under each approach, the economic impact of each will roughly be the same.

Political feasibility

Politicians generally prefer options that are less costly and that do not confer
additional legal liability on government. For this reason a wetland policy that is enabled
by standing policy rather than regulation or legislation will be more popular with political
decision makers. New legislation and regulation is difficult in many cases to get political
support also exposes government to more criticism and scrutiny, but seems even more
the case in where environmental laws and regulation are concerned. Passing new laws
and regulations is not the preferred option of most risk-averse governments, particularly

where environmental issues are concerned
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Horizontal Equity

Assuming the policy, legislation or regulation would apply to all stakeholders in all

parts of the province, this criterion is not considered as part of this analysis.

Effectiveness

The effectiveness of any of these approaches is largely dictated by the way in
which it is implemented. Even a policy based approach would still often be triggered by a
regulation or piece of legislation. This said, it could be argued that a more strongly and

precisely worded statute might increase the clarity and strength of the policy.

Recommendation

It is recommended that policy to support existing legislation is an appropriate
approach. There are already many statutes in place in BC that have a direct or indirect
impact on wetlands. The issue is that there are no decision making criteria or recourse
associated with them. For example, wetland are technically protected under the
provincial Water Act, however in cases where wetlands are drained, there is no policy
outlining recourse and no incentive to adhere to the legislation. This would be the value
of a provincial wetland policy. A policy based approach would be supported by existing

statues. (See appendix on legislation that supports wetlands in BC)

Further Considerations

* A wetland policy based that is enabled by policy requires a clear
understanding of the statutes, regulations and processes that trigger the
policy. This requires significant staff training within government. Any wetland
policy is only as effective as its implementation and compliance monitoring. If
a policy is not applied effectively and adequate compliance and enforcement
is not present then it is useless.

» There is opportunity for significant changes to the provincial Water Act that
would increase the legal protection of wetlands and trigger the wetland policy
by direct and clear reference to wetlands protection. *® This would be
accomplished by an inclusion of wetlands as part of the proposed ecosystem
flows requirements component of the Act would provide a direct trigger for a
wetland policy. Protection of ecosystem flows is the recommended policy
direction for the new statute and specific ties to wetlands would strengthen the
statutory trigger for the wetland policy.

® http://www.livingwatersmart.ca/water-act/docs/wam_wsa-policy-proposal.pdf
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7.3.4. Comprehensiveness

This analysis evaluates whether the policy should be a stand-alone wetland
policy, or whether it should be part of broader overarching ecosystem management

policies.

Table 12. Criteria and Measures — Comprehensiveness

Government Compliance Political Public Horizontal

Approach Regulatory Cost to Feasibility | Support Equity Effectiveness

Cost Proponent

Stand-
alone
Wetland
Policy

Med

Broader
ecosystem
mitigation
policy

Med

Government Regulatory Cost

It is impossible to predict the actual cost of either scenario. However, the
marginal cost of an individual ecosystem policy is likely less than a comprehensive
policy, but of course, there may need to be many individual interventions to be
equivalent to a comprehensive one, so the comparison needs to be based on the total
cost of having an equivalent outcome. The BC government has indicated through its
dedication to the provincial conservation framework that it intends to use ecosystem
based management policies to support the conservation of ecosystems. A
comprehensive policy thus will be less costly overall because of economies of scale with
respect to implementation and administration of the policy through centralizing and

consolidating systems, institutions and processes that support the policy.

Compliance Cost to Government

A comprehensive policy has benefits to stakeholders and reduces the overall
economic burden. Having a consistent process for all ecosystems makes the rules and

processes more transparent and facilitates easier planning for business. A holistic
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ecosystems approach also allows the proponent the opportunity for compensation on
site that is broader than a focus on wetlands alone and can allow tradeoffs among types
of ecosystems and their goods and services. For example, a comprehensive policy may
enable an ecosystem ‘market’ in which the loss of a wetland can be offset/compensated
for by the enhancement of another ecosystem. based on other values in the context of
larger habitat banking and that promotes the greatest efficiency overall through the
establishment of a “habitat credit” market. This market would allow the proponent, or
another party, to complete a compensation project in accordance with the provincial
conservation targets that at the lowest marginal cost. Perhaps a landowner impacts a
wetland and is unable to offset this impact by a project on his/her land through an
allowable wetland compensation project. The landowner however is able to restore and
protect antelope brush habitat. This action would then be accounted as part of the larger
system and has the advantage of lowering transaction costs overall. A comprehensive
approach such as this would require the development of indexed values by ecosystem

or ecosystem component; an audacious and expensive task.

Political feasibility

The province has made commitments to manage species and ecosystems in
accordance with the provincial Conservation Framework that includes a host of species
and ecosystems as part of a comprehensive approach. Reneging on this commitment
by going back to a wetlands-only system could be politically damaging and thus the
ecosystem approach ranks more favourably. There is also indication that this is the
policy direction that the province is taking on an Ecosystem Mitigation and Offsetting

Policy for BC (see appendix for more information on BC’s current policy direction).

Public support

There is no reliable way to predict public support for either approach. We can
speculate that a comprehensive approach would be attractive because of the broader
market based mechanisms that provide more opportunity for offsetting impacts and a
centralized administrative system that makes it more straightforward for the public and
stakeholders to get information and seek guidance. Furthermore ‘Ecosystem Based

Management’ type language generally has broad public appeal.
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Horizontal Equity

My analysis does not find there to be any foreseeable horizontal equity issues

that arise from either approach.

Effectiveness

The effectiveness of either approach depends on how the policy is implemented.
The concern that arises in the context of a comprehensive system is the perception that
a focus on all ecosystems will mean that there is not enough specific emphasis on

implementing the wetlands component of the policy.

Recommendation

Based primarily on the inherent ecological and economic efficiencies of a
comprehensive system, this paper recommends that the province continue with the
development of a comprehensive ecosystem offsetting system that includes wetlands as

a key component.

Further Considerations

» It is worth investigating different options to maintain the profile of wetlands in
the context of a broader policy. Some options include a developing a
wetlands secretariat such as those developed under Ramsar and the North
American Wetlands Conservation Act**°, or some other form of provincial
oversight body.

* A comprehensive system that allows for out of kind compensation
necessitates an investment in science to determine ecosystem valuation for
each ecosystem in order to determine the appropriate amount of out of kind
compensation.

7.3.5. Scope

This analysis evaluates whether the policy should apply to all lands in BC, to

crown lands only and whether it should be provincial or regional in scope.

4 http://www.wetlandscanada.org/nawca.html
0 http://www.ramsar.org/cda/en/ramsar-home/main/ramsar/1_4000_0__
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Government Regulatory Cost

The primary costs to government in determining the scope of the policy include
the initial data to support the policy, administration of the policy, compliance and
enforcement of the policy. Additionally, in the case of a policy that applies to all lands,
the province of BC could incur potential costs in developing extension services, or
financial support programs for private landowners affected by the policy. Because of
these factors, this analysis rates the relative cost to government as higher in the case of

an ‘all-lands’ approach, particularly if the policy applies to all wetlands in all regions.

Compliance Cost to Stakeholders

The economic impact of the policy, if applied to all lands, is significantly greater
than if it only applied to public lands because of the foregone production and
development benefits that could be incurred by private landowners, such as farmers and
urban and rural land developers, especially considering the concentration of wetlands
that exist on private land. While a policy that applies to public land would still affect
industrial development in sectors such as forestry, mining and oil and gas, these impacts
would be less relatively speaking. This is because intensive type industries often have
more options in planning and siting developments and can direct development away
from wetlands with a significantly lower opportunity cost. A policy that applies only to
crown land would have a smaller net negative economic impact on the economy

overall.**

Political Feasibility

The highest amount of relative political support will be for a policy that applies to
crown land. It is here where the province has clearest jurisdiction and where the majority
of the Acts that support wetland conservation apply, such as the Forest and Range

Practices Act. This is also the type of land upon which most of the provincial

51 Private use of crown land is through leases and not ownership. Hence, the compensation if a
takings occurs prior to the end of the lease is simply the return of that portion of the lease
payment (or nothing if the payment is made annually) plus any investment (e.g., private
company had reforested land for timber harvests and were going to harvest the timber in a
future year — would have to pay for the lease + timber value. But the point remains that
opportunity cost on crown land are typically lower.
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Environmental Assessments (Environmental Assessment Act) take place and into which
it makes sense to pilot a wetland policy. While there are certainly many industries that
rely on crown land, there is less of a liability for politicians to have the policy only apply

on public land from a voter perspective.

As we have observed with the implementation of the federal Species at Risk Act
recovery plans, and through consultation on the proposed new provincial Water
Sustainability Act, agricultural and private landowners have considerable political capital
and are adverse to government infringement on their ability to make decisions about
their private lands. Few political decision makers in a contemporary political climate
would support a politically unpopular approach in fear of losing votes. This said, it could
be the case that there is sufficient political support in some parts of the province to pilot
an all-lands policy in areas where there is considerable wetlands loss and recognized

water challenges as in the Okanagan Valley.

Public Support

While some of the general public would support better land stewardship on public

lands, many stakeholders would resist the idea of more restrictions on private lands.

Horizontal Equity

A policy that applies to all lands in BC makes the most sense from an equity
perspective. This is an important consideration from an economic development
perspective because no sector, and no area of the province is given advantage over
another. Applying the policy only to crown land creates less inequality between
stakeholders within the same sector (mining company to mining company), but creates
inequities between sectors (forest company to berry farmer). The least equitable

options are those that apply only in certain regions.

Effectiveness

A policy that applies to all lands in BC will be most effective at meeting the
proposed goal of no net-loss of wetlands in BC because of the high numbers of wetlands

that exist and that are at risk on private lands. (See Appendix for maps showing
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wetlands in private lands in BC) A policy that does not apply to all lands is unlikely to

achieve the proposed goal.

Recommendation

Recognizing that the most effective policy will apply to all lands, it is suggested
that the province begin by application to all crown land because of the political
sensitivities associated with action on private lands and the cost of compensation. This
paper recommends that the province of BC invest in developing incentives for
conservation on private land with the ultimate goal of having the policy apply to all lands

within the next 10 years.

7.4. Summary of Recommendations

This paper recommends that the province of British Columbia continue with the
development of a no-net-loss wetland policy. Initially, this policy should focus on
wetland area. This said, continued research into wetland functions is encouraged. This
may provide valuable information that should be incorporated into the policy and that
might eventually allow the policy to account for function as well as area. This policy
should act as decision-making support to other existing legislation and should be
implemented and administered in the context of a broader ecosystem mitigation and
offsetting policy for the province. While the ultimate goal should be application to all
lands in British Columbia, the province should proceed initially with implementing the
policy on provincial crown land. A phased-in approach to the scope of the policy will
allow government to partner with industry on the development of a support framework
that consistent of Best Management Practices to encourage avoided and minimized
impact to wetlands as well as market and non-market based incentives to support the
implementation of the policy on crown land in such a way that it minimizes political and

economic risks.

There are many other components of the policy in the framework outlined above
that need to be developed and refined. The province should apply the same systematic

approach to analyzing which approaches are suitable for other elements of the policy.
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8. Conclusions

Developing effective ecosystem-based management policies is an audacious
task, but one that is really important for wetlands in BC. The province of BC is right to
consider this an effective approach to wetland conservation and should move forward
with a thorough analysis of approaches that satisfy the components of this framework.
Over and above the specific recommendations listed in the previous section, the
following are some concluding remarks and suggestions for procedural and process

considerations.

1. Start now, manage adaptively. Developing a wetland policy for BC
will take time and will require extensive technical expertise, as well as
social and political buy-in. Given all the various components that need
to be addressed, the province should proceed with design and
consider a phased in approach. The policy is intended to address high
rates of wetland loss, so the province cannot afford to wait very long;
the policy can be modified based on adaptive management. A pilot
project can help with risk management through the development and
initial implementation of such a policy.

2. Invest in science and data. Ecosystem based mitigation policies
require a variety of types of data including mapping and inventory,
trends and drivers function and values and well as economic
information. The more sophisticated and complete the data, the more
helpful it will be in the design and implementation of the policy. While
it may seem daunting, initial ‘sunk cost’ investments in science will
prove invaluable in the long run. Not only is the procurement of
information itself critical, it is also critical to have the information
available to all stakeholders so that they can use to build their
understanding and for planning purposes.

3. Emphasize the mitigation sequence. The policy should clearly
articulate the preference for avoid, minimize, and not simply provide
decision criteria where compensation is necessary. A mitigation
system that simply defaults to compensation will inevitably fail at
compensating for all impacts due to the scientific and economic
infeasibility of large scale compensation projects.

4. Describe avoid and minimize: The province should work with
industry and the private sector to help define what it means to have
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10.

avoided and minimized impacts as well as planning and management
strategies to avoid and minimize impacts.

How to designh compensation components. The policy should
function as a disincentive to destroy wetlands and encourage
sustainable development based on avoided and minimized impacts to
sensitive ecosystems. In order for the policy to accomplish this,
compensation requirements, including compensation ratios need to be
designed so that they are not too complex or costly, but have enough
impact to discourage the destruction or degradation of wetlands. This
means that careful thought is required in the development of
compensation guidelines. This requires considerable understanding
of resource economics in the province.

Forge partnerships. Whether developing science, conducting site
assessments, developing policy guidelines or considering possible
administration systems it is highly beneficial that the province forges
meaningful partnerships with academia, businesses and NGO engage
others who are working with wetlands. Not only do partnerships create
opportunities for efficiencies caused by resource sharing (the private
sector is a terrific holder and developer of valuable information), they
also create political buy-in and accountability. See appendix for
information on groups that work with wetlands in the province)

Consider designating a body responsible for wetlands. The
purpose for this body would not only be to oversee the implementation
of the policy, but also to direct science, evaluate the administration of
the policy and forge partnerships. This body could exist within
government, but is likely better as a third party Advisory Committee on
the Design and Implementation of Wetland Policy.

Create incentives. A mixture of economic and market based
instruments will help make it easier for proponents to adopt a
conservation approach. BC needs more incentives, particularly on
private lands.

Be conscious of other jurisdictions and processes. Where
possible, coordinate BC wetland policy with other policies and
processes in other jurisdiction where there is overlap (example BC
Environmental Assessment Office and the Canadian Environmental
Assessment Agency). Also, be conscious of role of local government
in the design and implementation of the policy.

Keep the big picture in mind. Policy is a necessary, but not
sufficient condition for wetland conservation. The most carefully
crafted policy will fail if it is not properly implemented and if the
requirements of the policy are unachievable by industry. Working with
stakeholders and developing incentives is critical for the success of
the policy.
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Recommendations for Future Study

10.

Design a framework and methodology for an effective wetlands trends
monitoring system for BC. This would not only highlight the trends in
wetland loss and gain, but also outline the primary drivers of the loss.

Conduct an analysis of other ecosystem based management policies
based on their effectiveness at meeting their goals. Which systems
have worked best? What has worked? What hasn’t?

Conduct research into the economic valuation of wetlands. The more
research on this the better.

Enhance the study of wetland functions, including economic valuation.

Undertake the science to support the development of compensation
ratios.

Study the resilience of ecosystem mitigation policies in the context of
climate change

Explore the development of conservation tools, including economic
and market based instruments that support wetland conservation and
to help industry meet the requirements of the policy

Establish precise area calculations for wetlands on private vs. crown
lands

Explore options for developing an overarching body that deals with
wetlands such as a wetlands secretariat or advisory committee.

Ensure the compatibility of wetland habitat mitigation with carbon
mitigation.
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Appendix A. Types of Wetlands in BC

There are 5 major classifications of wetlands that occur in BC. The following are
the main categories of wetland present in British Columbia as per the Canadian Wetland

Classification System with the addition of intertidal wetlands and ephemeral wetlands.

Fens: Fens are peatlands with mineral-bearing groundwater within the rooting zone,
slow drainage, and low to moderate nutrient content dominated by sedges and
brown mosses. Fens may contain shrubs or trees.

Bogs: Bogs are peat-covered wetlands with strongly acidic soils typically supporting the
growth of cushion-forming sphagnum mosses and heath shrub vegetation with or
without trees. There are many types of bogs in BC including blanket bogs, which
are globally rare. Burns Bog in Delta is an example of a raised peat bog; its
remaining 3,000 hectares is the largest undeveloped urban landmass in North
America.

Swamps: Swamps are wetlands where standing or gently moving water occurs
seasonally or persists for long periods, leaving the subsurface continuously
waterlogged. The water table in a swamp may seasonally drop below the rooting
zone of vegetation, creating aerated conditions at the surface. Swamps are
nutrient-rich, productive sites. Vegetation may consist of dense coniferous or
deciduous forest or tall shrub thickets. Swamps are most common in southern
temperate areas of Canada. Impacts usually occur as a result of drainage for
agricultural or urban development purposes or as a result of altered water level
fluctuations and forestry development.

Marshes: Marshes are wetlands that are periodically or permanently inundated by
standing or slowly moving water and hence are rich in nutrients. Marshes are
mainly wet, mineral soil areas. They are subject to a gravitational water table, but
water remains within the rooting zone or plants for most of the growing season.
There is high oxygen saturation. Marshes are characterized by an emergent
vegetation of reeds, rushes, cattails, and sedges. The surface water levels of
marshes may fluctuate seasonally (or even daily) with declining levels exposing
drawdown zones of matted vegetation, mud or salt flats. Impacts are usually
caused by agriculture, diking, filling for urban development, or impoundment.
They are common along major temperate lakes and in tidal coastal areas as well
as in association with grassland ponds.
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Shallow Open Water: Shallow open waters include potholes, sloughs, or ponds as well
as waters along river, coast, and lakeshore areas. They are usually relatively
small bodies of standing or flowing water commonly representing a transitional
stage between lakes and marshes. The surface waters appear open, generally
free of emergent vegetation. Many are in dry interior climates, and are alkaline,
providing unique environments for rare and specialized species. The depth of
water is usually less than two metres at mid-summer levels. Shallow open waters
are most likely to be affected by drainage for agricultural or urban development
purposes as well as harbour, recreational, and industrial development.

Intertidal: In addition to the above five categories, intertidal wetlands are found in
coastal BC and include mud flats and salt marshes. Salt marshes are found
between land and salty or brackish water, often around stream estuaries.
Estuaries are found at the mouth of rivers and streams where freshwater meets
the sea and creates diluted brackish water within a tidal environment. The
productivity of plants in intertidal wetlands is among the highest on earth. The
fresh water brings nutrients and organic debris into the marine environment,
fuelling highly productive ecosystems with high values for waterfowl, shorebirds,
coastal bear populations, and as fish habitat. In particular, brackish water is often
vital for the success of eelgrass communities, most of which provide nursery
habitat for hundreds of fish and marine invertebrate species.

Vernal or Ephemeral Wetlands: Vernal pools are seasonal depressional wetlands that
occur under the Mediterranean-like climate conditions of the West Coast of
British Columbia. They hold shallow water for variable periods from winter to
spring, but may be completely dry for most of the summer and fall. These
wetlands range in size from small puddles to shallow lakes and are usually found
in a gently sloping plain of grassland or coastal bluff. Although generally isolated,
they are sometimes connected to each other by small drainages known as vernal
swales. Beneath vernal pools lies either bedrock or a hard clay layer in the soll
that helps keep water in the pool. They are sometimes associated with wet
meadows, and often provide habitat for rare and specialized species.

In addition to these classifications, different types of wetlands are identified
based on site type, meaning where they are located on the landscape. It follows that
lacustrine wetlands are associated with lakes (most often found at inflow or outflow sites
or along the shoreline), riverine wetlands are those found adjacent to rivers, streams and
on floodplains, palustrine wetlands are those that occur upslope of lacustrine and
riverine wetlands. These may or may not have an inflow and have intermittent or

permanent outflows. Finally isolated wetlands are those that are detached from other
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immediate water bodies, receiving water and nutrients either from groundwater or

landscape sources (i.e. snowmelt). >

The following figure shows a further break down of wetland types in British
Columbia beyond the 5 major wetland types in BC into 19 minor level classifications that

are based on soil types and vegetation.
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Figure A1. Wetland classification by Soil Type (Alain Richard, Ducks Unlimited Canada, 2011)

2. Barnett A, Dunster K, Kirkby J, Pobran T. et all 2010. A Wetland Action Plan for British
Columbia pp.3-5
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Appendix B. Partners in Wetland Conservation

There are a number of partners, stakeholders and groups dedicated to wetland conservation.
These not only play an important role in wetland conservation, but in the development of wetland
policies for the knowledge, capacity and political capital that they bring to the policy development
process.

1. International community

Several international conventions and agreements have been struck regarding wetlands and the
values that they support. The Ramseur Convention of 1971 is one of the most important. Its
mission is “the conservation and wise use of all wetlands through local and national actions and
international cooperation, as a contribution towards achieving sustainable development
throughout. In April 2003, at meetings amongst G7/G8 Ministers of Environment it was agreed in
an official declaration that “If we fail to protect forests and wetlands, if we do not manage soils
with precaution, water will disappear. We can build all the water pipes and treatment plants we
want; there will be nothing to drain or clean.”

2. Academia

Academia participates extensively in wetland conservation in BC in several ways, but largely
through the production of information. Extensive studies have been conducted by the academic
community on the value of wetlands from an ecological, economic and social standpoint.
Academic institutions also play an important role in conveying information to stakeholders and the
larger public through the publication of research and information in journals and reports. There
are several universities and scholars in Canada who engage in wetland research. Some to
mention include but are not restricted to: Royal Roads University, the Environmental Law Clinic at
UVic, Simon Fraser University, University of Guelph, University of British Columbia, Thompson
Rivers University and the University of Alberta.

3. Government

The BC government is involved in wetlands in a variety of capacities: conservation planning,
research, land use designations, resource management (invasive plant management) and the
administration and delivery or partnering on programs.

The obvious role of government as it relates to wetlands in BC is the role that various ministries
within the province of BC as the regulatory agencies. While many would argue that the province
has not succeeded in the protection of wetlands, they have been clear in underscoring their value
from a research and planning perspective. For example, there is extensive reference to wetlands
in the B.C. water plan, titled Living Water Smart: British Columbia’s Water Plan, 2008. It includes
commitments for the protection and rehabilitation of BC’'s wetlands. According to the then
Environment Minister Barry Penner, “protecting our wetlands is a key part of the B.C.
Government’s Living Water Smart plan for keeping our water healthy and secure for everyone.”53
In addition to planning, over the years, the province has either initiated or partnered on
researching wetlands in BC.

3 Media Release, July 27, 2009. Available at: http://www.livingwatersmart.ca/news/docs/MR-

WSP-Announcement_072709.pdf
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In 2008, the province released a Conservation Framework for BC in an effort to better support
and plan for sustainable species and ecosystems in BC. This project acknowledges the need for
wetland conservation, and sets targets for wetlands as part of BC’s integrated approach to
species and ecosystem conservation.

The province also works to support healthy wetlands through leadership and partnership on
programs such as the invasive plant management as well as the creation of special land use
designations. Parks, Wildlife Management Areas (WMA) and Wildlife Habitat Areas (WHA) are
examples of designations that can be created based on provincial enabling legislation. In each of
these cases, particular areas are designated and can be made subject to specific management
guidelines that support wetlands.

Other levels of government also work to protect wetlands through various mechanisms. The
federal government has several mechanisms that they employ including the establishment of
National Wildlife Areas, Parks and RAMSAR sites. The federal government expresses particular
interest in wetlands insofar as they relate to achieving their mandates with respect to the
Migratory Bird Protection Act and the federal Species at Risk Act.

Some Municipal governments and Regional Districts also demonstrate leadership in wetlands
conservation through various conservation planning initiatives, as well as local area bylaws and
development plans that direct development away from wetland areas. An example is the City of
Kelowna that made all wetlands within its municipal boundaries Development Permit Areas in
2011.

4. Public

While the public shows a reasonably high degree of support for environmental issues in general
in BC, wetlands are often overlooked and undervalued by much of the mainstream public. This
said, there is evidence that many people value wetland conservation. However, in the recent
Water Act Modernization (WAM) consultation process, many individuals and groups
demonstrated a high degree of support for improved protection of wetlands in the new Act.

5. NGOs

Some of the most active groups in the conservation of wetlands in British Columbia are from the
Non-Government (NGO) sector. NGOs as a sector invest in science to help better understand
wetland function and values and to inform planning. They also assist with communicating this
knowledge and information to supporters and the public but it typically it is the NGOs that invest
in positive habitat change through a variety of mechanisms such as conservation covenants, land
purchases and stewardship program. Examples of NGOs in BC that focus on wetlands include
but are not limited to Ducks Unlimited Canada, the David Suzuki Foundation, the Nature
Conservancy of Canada, Delta Waterfowl, BC Wildlife Federation, BC Nature (formerly the
Federation of BC Naturalists), Grasslands Conservation Council of BC, The Invasive Plant
Council of British Columbia and the Nature Trust.

6. Partnerships

While many groups work independently on issues involving wetlands, it is common for different
constellations of government and non-government groups to work together to achieve mutually
beneficial outcomes. Examples include the Wetland Stewardship Partnership,54 a group of

¥ www.bcwetlands.ca Partners include: Environment Canada, Ministry of Environment (Canadian

Wildlife Service), Ministry of Healthy Living and Sport, Ministry of Forests, BC Hydro, Ducks
Unlimited Canada, The Nature Trust, The Nature Conservancy of Canada, BC Wildlife
Federation, BC Nature, The Pacific Salmon Foundation, the Union of BC Municipalities.
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government and non-government agencies that come together to elevate the profile of wetlands
in British Columbia and enhance their protection through the implementation of the Wetland
Action Plan.* Biodiversity BC: Taking Nature’s Pulse is an example of a project produced by a
partnership of government and non-government agencies. The goal was to report in the status of
biodiversity in BC. The report, released in 2008, was not ecosystem specific, however devoted
much attention to wetlands as an indicator ecosystem. The report highlights 7 major findings and
the issue of wetland loss was one of them.®

7. Industry

There is no single opinion about wetlands on behalf of industry in BC, many industry sector
groups recognize the value of wetlands. The Cariboo Cattlemen’s Association, for example, in
recognizing the value that wetland provide to watersheds as a whole and in turn to irrigation and
stock water values for ranchers partner with government and various NGOs on the Healthy
Watersheds program in the San Jose watershed. The BC Cattlemen’s Association’s Farmland
Riparian Interface Stewardship Program (FRISP) provides technical assistance and support for
riparian habitat enhancement with a focus on directly or indirectly improving salmon habitat. The
program is funded by the Provincial Living Rivers Trust Fund.

8. Recreational users and user groups

Wetlands provide a host of benefits to recreational users and recreational groups often take
interest in conservation and habitat stewardship. The BC Wildlife Federation, for example, has
long expressed an interest in wetlands from a hunting and angling perspective and since 1996
has devoted resources to a program specifically related to wetland conservation and education. 5

3 http://bewetlands.ca/tools/wetland-action-plan/

% Austin, M.A, Buffett, D.J, Nicolson, G.G.E Scudder and V. Stevens (eds). 2008. Taking
Nature’s Pulse: The Status of Biodiversity in British Columbia. Biodiversity BC, Victoria, BC

7 http://bewetlands.ca/tools/wetland-action-plan/
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International Conventions, Agreements, and

Programs

Appendix C.

0 000F €£5-9€- [ /JeSwe/UIRU/UOISSIW-INOGE-JeSWE/Ud/epa /310" Tesuer mma//:dny

"UISYE[Y PUB BAIY JUSWATEURI AHI[P[IM £9[[BA U0ISAL) S ‘SPUB[IIAN BIQUIN[O)) B *BIQUIN[O]) YSIILIE UI SAUS JESWEY 3DIY) . I

& "SPUBJ1oM J03je Aew

1ey s1aloud Juawdojarap pue ‘salnads paleys ‘swajsAs
PUBNSM paJeys ‘spuejiam Alepunoq sued) Buiuiaaud
f|leuoneulsiul ajesadood o) pue ‘uoneanpa algnd pue
‘suonae Juswabeuew ‘uonejsibs| pue seiijod sjeudoidde
‘Buiuuerd asn-puey jeucneu ybnoJy) spuejam Jiay} |e Jo asn
9SIM BU) SPIEMO} YIOM 0} ‘JusLuabeueLy aAloaya Jiay) ainsus
pue (817 Jeswey,) soueyodw| [eUOIBLIBIU| JO SPUBISA
101517 8y} Joj spuejiam a|qeins ajeubisap 0} :UoKUBAUO?Y) 8L
jo ,siejid sa1yy, ay) Bunuawajdwi o} seAjaSWAY) paRIWWOd

‘Sjusluealbe
pue SaNjeal} Jo ,J8JSnjd paie|al-Alisisnpolq,
aU) Buowe Jauped ||} e SI pue sy3| Jayio

AUl ynm Ajasoja A1aa syJom Ji Ing ‘sjualugalby
[E)UBWUOIAUT [eIR)B|N| JO Wa)sAS SuoneN
PSHUN 84} Ylm pajelije Jou si Jeswey
‘SUOJUBAUOD [BJUBWUOIIAUS [BqO|6 Jauj0 aU
ANI|UN "SeLIOJLLIS] I8y} Ul SpUBfiam au Jo |le
10 ‘88N B|qeUIBISNS Jo ¢, 88N BsIM, 8} Jo} ueyd

9Ny 'SSIE]S Joquia Jo ‘sailed Buloenuog Jeswey ay| 0} pue soueLodw| [BUOEUIBIU] JO SPUBRSA|  eouepodul]

so)is Jesluey  .plom ay} JnoyBnoly) Juswidojanap ajqeule)sns Buiraiyoe J1ay} Jo Jajoeleyd |e9iBoj00a By} UIBJUIEW  [BUOREUISYY|

uo pauinbal SPIEMO) UONGLILOI B SE ‘uoljeladood [eucljewsalul  (ue| 0} S3L)UN0A JaquiaWw S}l JO SJUSLIHWIWOD  JO SPUBIM

80IAISS  BOUBUSJUIBW  PUE SUONJE [BUOHEU pUB [220] YBnoJy} SpUEjiam ||e Jo 8sn ‘Jeswey) 8y} Salpoqua Jey) Aieal [ejuswiulanob-saju| uo uop

JI[PIIM UBIPEUE) ING‘ON  SSIM PUB UONBAISSUOD 8Y), SI UOISSIW SUORUBAUOD 8YLss  |/6L  "9qIBije S8jels Jagwalu SUOeN pajun Iy -UsAuo?) ayL
uonejuawa|dw (NIA) weiboid
Joj a|qisuodsay uonebijqo Juajuon lea) fouaby puawaalby
fouaby |ebia JuoljuaALOY

73



[uny-o xopul/Sud/es dwmeu mmm//dpy g

/UOTIUDAUOD/JUL"PQD MMM/ /:d1Y

1'9]doad pue seloads pajeioosse

-puepem Jayjo ‘spJiq AlojesBiw Jo jauaq sy} Joj Jeliqey
puepam Jajaq Buinsiyoe spiemoy Buiyiom [|e ‘sjenplalpul
Auew pue seiuedwoo sjeaud ‘suoneziuefio |eyuswuianob
-uou ‘syuswiuianob [ediolunw pue sjeis/jerouiroid

‘|esopay Jo diysiauped e S| uejd 8yl "HOUe [ejusupuod
AInJy e 31 Buiyew 66| Ul pauIof 0oxsl “|MOLSIEM JO

siaquinu mo| A|[ean}iio 0} Uoljoeal Ul 986 Ul Ueld 8y paubls (dWNMWN)
sejeis paun sy} pue epeue) ‘Jeligey puejdn pue puepem ueld
Buiniasuod Aq sjons| sg/6) J1ay 0} suoiendod mopsiem Juswabeuep|
uinjal 0} sl |eob s,ue|d 8y -Jusunuod ay) inoybnoy) [MOLIBIBAN
diysieuped QON spiq A1ojeubiw aaJasuod o) ueyd uonoe jeuoneuwssiul  (ysn) uedLIBWY
[IUBILIBA0D) ON Ue S| Ue|d Juswabeuey\ [MOLB)BAN UBOLISWY UUON 38Ul 9861 00IXaJ\ ‘SJeIS Paju ‘epeue) UUON 8yl
00"BAI 0} YoIYM Ul Juswuodinug Ayeay pue
UBSJ B PUE ‘I8)ays ‘Io)em pue Jie ysalj ‘sauioipawl ‘Ajlindas
poo} Jo} pasu Ino pue sjdoad Jnoge si )l — SWa)sAs09s Jiay)
pue swsjueblo oio1w pue sjewiue ‘syuejd uey} aiow Jnoge
sI Aysianip |eo1bojolq Jey) seziubooal uoluaAuo?) ayy ‘Ayjeal (ggo)
ol .z epuaby jo sajdiound ayy Buiejsuel; Joj jooy jeonoesd  (jizeug Aysiang
B Se panIaouoy) ‘Juswdojansp ajqeureisns bunowoid 0} ‘osisuer [eaibojoig uo
90IMBS pajealpap si Alisianiq [e2160]01g UO UOUSAUOY) 8y} ‘JWWNg  8p oY) UOIUBAUOD
SIPIIM UeIpeUE) ON  UMe3 oy Z66) 8y} Je siapes| Juswuianob 0G| Aq paubig 661 Ryeau] |euoneussiy| 9yl
uonejuawa|dw| (N/A) weiboid
loj a|qisuodsay uonebijqo Jusjuoy Jeajp Kouaby puswaalby
Kouaby |eba] JUOIUBAUOY

74



|wiy-eanbiwsabipsmel/smel/aob: smymmm//:dny 29

= (€0L°0'S'N91) ,PIIq

yons Aue Jjo 66s 1o sau ‘Wed Aue 4o - - - spaiq Alojelbiw jo
uonoajoid 8y} Joj * * * UOUBAUOY SIU} JO SWIS} B} Ul papnjoul
‘paiq AiojesBiw Aue ‘Jauuew Aue ui Jo ‘awiy Aue je ‘podxe

1o ‘abelies Jo uonepodsues ‘Juswdiys J0j 818981 ‘IaAs)eyYM oy

sueaw Aue Aq palLied aq 0) asnes Jo ‘ALied ‘papodsuel) UOIJUBAUOD

8q 0} 8sneo ‘Wodsuel; ‘uoneuodsuel; Joy Janlep ‘paddiys spiig

aq 0} asneo ‘diys uawdiys Joj Janjep ‘eseyaind ‘eseyaind Kioresbipy

0} JoJjo ‘||as ‘les Joj Jayo ‘ssassod ‘||1x 4o ainyded ‘oxe}  (y661 VSN

80IMI9S o) 1dwane ‘[ ‘esnyded ‘aye) ‘uny ‘ensind, o) ‘suonenbal pue - (epeue))

SHIPIIM Uelpeue) soA  Aq papiwied sssjun ‘uoniqiyod esepad e Jo Juswysijqels3  8l6l) (epeue) Jo jleyaq Uo) ufelug Jeal9 ‘ySN  Ulepg syl
uonejuawa|dw| (N/A) weiboid
Joj ojqisuodsay uonehijqo Jusjuo9 Jeajy Kouahy Auswaalby
Rauaby [eha JUOIUBAUO)

75



ion

d Legislat

icies an

Appendix D. National Pol

/6 M/s10e/3uayearag-aonsnlsio]/dny

0INBS % "SI Je aJe ey} asou Ajeinaned ‘saioads ajpjim Jayio pue (Seauny aypIm
BRI spJiq AojelBiw 0} [eonLo aJe Jey) SieNqey sAIesald o) Sealy SjlpjiM [eUCleN Se Sesle dlydads Bpeue) leuonieN) 1oy
Uelpeue) S9A 8jeubisap Ued epeue?) Jo JusLuuIaAob [eJopa) 8y} Yalym Aq wsiueyoaw e sapinoid oy SIYL | §/6) | JUswuolAUT | SJIPIM Eepeu.)

suonesauab ainnj Aq asn ananposd

pUB pauIeIsns Jiay) Joj s}oedsoid Saoueyus Jey) JauuBW e Ul SpUBiam JO uoez|in(/

$80IN0S3I PUEBJIaM JO SN BSIM

Bunaiyoe os|e a|iym UOBAIBSUOD SPUBM 0} UONGLIU0D sAISOd e oYew ey} ainynaLife

pue A13$810} SE YNS $10}08S Ul $30139e.d JuaLLisbeuBw a|geulelsns ‘punos Jo uoniubooal(9

Suelpeue?) 0} 82UBINIUBIS O SPUBSM JO JusWAINIBS (G

saiAnoe pue saloljod ‘swelboid [elopsy e 0} pJebia yym Buryeu

-U0ISI23p 2IWOU093 pue jusLuabeuew ‘Buiuueld 80inosel Ul suoioun} puepsm Jo uoniubodsl(y

S[BAB| [BNLIO PAYIBSI BABY SUORIUN] JIaY} JO SPUEaM JO UoepelBap

10 850| Buinuiuod au 8Jeym Sesle Ul SpUBJIaM Jo UOKeN|Iqeys) pUe Jualisdueyus (g
SIojem pue Spue| [eJapaj [[e U0 SUONoun} pUBpjam O $S0| 18U ou (Z (10d'3)661-94
“9M0 /U0RIR0D
BPEUEY) Jn0YBN0IY) SPUBJOM LUOL) POALIAP SaNJeA PUB SUOIIUN; BU} JO soUBUS UIBW (] oonag|  oditndnd
-S[E09 SIPIM ~dspy/dny
(Sm9) 8NN 8U} Ul pUB MOU ‘SUOIIOUN} JILIOUCIS Uelpeue)) | UOIeAIaSUO)
epeue) -01208 pUE 2160|093 I8y} UIEJSNS 0} SPUEJ}am S,epeUE?) JO UOBAIaSUOD au sjowioid 0] epeue) MIE
JusWuoIIAUg SOA :oMPolg0 | 166} | JswuoAuT | uo oijod [e1apa4

uone) | (NIA)
-uswsadwy Joj| uol uoie|sibia
aqisuodsay | 260 Judjuo) 1ea) | fousby o104
fouaby [efa7

76



/107 L-N/sioe/Bus/ed-ob-aonsnl siol-smey//:dny o

Wiy xapul/e’G | -S/soe/Bus/eoob-sonsn(siol-sme//:dpy
OV isiy Je seroadg/pjim/Bio elpadiiim usy/dpy | g

o “AJUNoas Waysks02a Jo aaibap ybiy e sepioid pue seale
puejiom o} A|dde seop pue Ueod eale Siy| "Seale SSaulap|im pue ‘sanlasal syied [euoleu ‘syed

[euoneu Buipnjour uoneysiBa| siyy Aq pajqeus ale suoneubisep asn pue| SNOLEA JO UONesId epeue) oy
epeue’) syled S9A| 8y "souedubis [euoneu Jo spue| 108jo.id 0} epeUB?) JO JuBWUIBAOD 8y} SMOJ[e M| [BJBPa) SIYL | 000Z | JUSWUOIAUF|  Syied [euoneN

sor9 ™SI J& $8109dS BJPII JO ISIT BY) 0} S819adS E JO uolippe

8y} BuLIBPISUOD UBYM SUOIIBPUSWILLOIDS S,99)ILULIOD BU) S8}BN|BAS JUSWUOIIAUT

8y} Jo JelsIUN BY} pue ‘JuswuIBA0b sy} 0} Jodal e sanssi usyl DIMISOD

"Snjejs UoIleAIasUoD JIaY} SSBSSE pue saloads pausjealy} Ajiuspl 0} ‘sisijusios pue

spadxa aj|p|Im JO 88)IWW02 Juspuadapul ue ‘DIMIS0D sajeubisap 1oy 8yl

‘Me| 8y} Aaqo 0} ain|ie} Jo} seneuad

saysl|qe)Ise pue ysu Je sa1oads aniasald 0} Jayiabo) }Jom ued s|enpiAipul pue

‘suorjeziueflo ‘sjuswuisnob yoiym ur shem sainuapl j| ‘sieligey pausieaiy}

JaA0D8al Se ||am sk ‘suswiuolinug Ayyeay Ajaanelal bunsixe 10910.4d djay 0}

Japlo ul uaxe)} 8q 0} paau Jey) sdajs ay) suiwIs)ep 0} poyleW e saulyap YHYS

‘ApJedosl

Ul SI Jeligey Jo 89Ud)SIXd 9SOYM Jng ‘pauslealy) 194 Jou ale ydlym saioads

90INBS sebeuew os|e }| ‘sjejigey Jivy) pue swsiueblo pausjealy) Jo pasebuepus
AP 109j0.d 0} SI J0oY 8U} Jo [eob 8y “AusieAiq [ealbojolg uo uojueAUCD [BUOIJRUISIU| EpEUE) oy
uelpeue) SO\ 8y} Jopun sjusW}iWwWod Asy s,epeue)) Jo suo }9aw 0} paubisep SI )| | Z00z| IuswuolAug | Ysiy Je seloads

uone) (NIA)
-uswa|dwy Joy| uon uone|siba
ajqisuodsay | 261190 Juajuo) Jeap Kouaby oujog
Kouaby [eba

77



wny8uo- 1S 14 1/S 1 1/111/2101/1e11qey /8005 odur-ojp mmmy/:dny o
/T S1-D/8108/3us/ed"03 20nsnl'stol-sme/:dny o
1y Z-0/s1oe/bua/es-ob-aonsnl-sme|//:dpy ’o

*MOJj Jajem Bundnusyul
Aq spuepam Jusoelpe uo sjoedwi aaey pinod Jey Buissoid Wealls JO UOIONJISU0D dU) pue

10y UoN98j0id

uoljepodsues) a|qebineu pawaap Ussq SABY JeY} SWeal}s 0} Sajeja) 10 SIU} JO 80UBAS|aI 8] "8SIN02Jajem uoljepodsues) SI91eM
Jo Ansiupy soA| 9|gebineu Ajjeouoisiy e uo abessed yym aiangjul 0} enusjod ay) aAey Jey) seliAlde sejeinbay | G861 Jo Ansiup a|qebineN
s "JOY 9Y} Jopun
suoljejnbal uonoajoid Jelqey selaysly pue jueid suiew Joj suonejnbal ybnoly) uonesiba) siyy
Suea2Q Aq peyosjoid aq UBD SpuEjIem puelul pue [ejseo) Jusisbeuew jejiqey uo sijoy SIY} JO Snooy
pue salaysiq 3} Jo Yoy "Juswiulanob Jo S|aAs| [[e Joj Buipuig SI pue sjejigqey puejul pue uesoo o} saldde epeuen oy
J0 JuswyedsQ SOA uoiejsiBie] siy | "se0Inosal salaysly Ueipeues) josjoid 0) papusiul s uonesife| [eiopa) SIyL | G86L | Juswuoliaug | seuaysld [eJepad
JoB 8U} Jopun Juswssesse
(vw30) $)084J8 SAIRINWIND 8y} Jo Led se sjusuodwod We)sAsods panje paIspisuod aq Ued Spueispy
fousby % '$$900.d
JUBWISSASSY SIy} Jo Jed se palapisuod ale uo spuepam o) sjoedw) “sjesodoud 108loid ajqibije Joj ssedoid 10V JUBWISSASSY
[BJUSWIUOIIAUT JusWISSasse sjoedul [BJUSLILOIIAUS [BULIO) B J8JUS 0} UOROIPSLIN| [Iopa} UIYIM S80.N0Sal Epeue) |  [ejuswuoliaug
ueipeuen SOA | Ppue spue| Jo spue| [eiapa) ||e saljdde jey} pue| sainbal Jey) Jusweled [eiapa) Jo 1oy Ue SISIYL | Z66L | luswuolaug ueipeuen
(1o
suesoQ 1 "uoasyoud jo |ans] ybiy e apiaoid pue spuepam SUBSO( | SEaly pajoslold
pue sauaysi4 [epiuajul 0} Aldde ued uaisinoid siy| seale pajosjold sulew Se Sjsalsiul Jo Sesle Ulepso pue seuaysi4 auLiepy)
10 Juswipedaq soA | areubisap ued epeue) Jo Juswuianoh ayy yoiym Aq uoisinoid e sejeald 1oy suesdQ [eiepa4 ayl | 9661 | 1o Juswpedaq 10y SUE82Q
uoiey (N/A)
-uswajdwy Joj| uon uone|siba
aiqisuodsay | -eBiiq0 Jusjuo) Jea) Kouaby ifoijod
Kouaby [efo

78



Appendix E. Land Use tools to Protect Wetlands

(adapted from Deborah Curran, 2009)
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Could Impact Wetlands (adapted from Deborah

Curran, 2009)

Appendix F. Regulation of Specific Land Use Act
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Regulations

Appendix G. General Environmental Protection

Affecting Wetlands (adapted from Deborah Curran,

2009)
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Appendix H. Canadian Provincial & Territorial Wetlands

Initiatives (adapted from Deborah Curran,2009)

Canadian

More than 40percent of Canada’s land mass is in the three northern territories: Yukon,

Territories  Northwest Territories and Nunavut.s Unlike the provinces, the territories of Canada have no

inherent jurisdiction; their respective powers have come via statutory delegation from the
federal government in their respective acts.s The federal government retains responsibility for
much of the land-use planning and management. As such, the FPWC applies to the activities
of all federally administered northern programs. The breadth of this jurisdiction is decreasing
over time with the increasing devolution of many activities to territorial and aboriginal
governments.

The development of protected areas strategies in the Yukon, the Northwest Territories and
Nunavut has been an important component of conservation efforts, including wetlands
protection.« As well, land claim settlements have become important in establishing wildlife
and ecosystem conservation plans with recognition of the changing roles of the aboriginal,
territorial and federal governments. e

Alberta

In 1993, Alberta adopted an interim policy for Wetland Management in the Settled Area of
Alberta, provided direction for the management of slough/marsh wetlands in the settled area of
Alberta. It was prepared in response to wetlands losses and the need for consistent direction
to guide provincial government departments.«

After a decade long review of its water legislation and policy, Alberta adopted a new Water Act
in 2000.¢= Also developed during the review process was a Framework for Water Management
Planning, outlining Alberta’s commitments to “maintaining, restoring or enhancing the condition
of the aquatic environment,” including wetlands.e Alberta Environment also created a
Provincial Wetland Restoration/Compensation Guide, describing how applications under the
Water Act are reviewed when wetland loss occurs. e

The guide explains wetland compensation, adopting the mitigation hierarchy (avoidance,
minimization and compensation) for projects affecting wetlands. It also details a permit
application process, which requires submission of a mitigation proposal for restoring drained or
altered, naturally occurring wetlands.s This mitigation process has been applied for the past
six years. Rudland has described this process, including three case studies with
compensation ratios ranging from 3:1 to 7.7:1 for lost wetland area with off-site replacement
projects, located 12 to 67 km away.&

58

59

60

61

62

63

64

65

Rubec at 11.

See Northwest Territories Act, R.S.C., 1985, c. N-27 at section 16; Yukon Act, R.S.C., 2002,
c. 7 at section 18; and Nunuavut Act, R.S.C., 1993, c. 28 at section 23.

Rubec at 11.

Ibid.

http://environment.alberta.ca

Water Act, R.S.A. 2000, c. W-3.

At 6, available at: http.//environment.alberta.ca/documents/Framework_for water management planning.pdf

Alberta Environment 2005, revised February 2007, available at:
http://www?3.gov.ab.ca/env/water/reports/Prov_Wetland Rest Comp Guide.pdf
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Saskat- In 1995, Saskatchewan adopted the Wetland Policy Statement, promoting sustainable
chewan management of wetlands. Its goals are to:es

(i) To encourage sustainable management of wetlands on public and private lands to
maintain their functions and benefits;

(i) To conserve wetlands that are essential to maintain critical wetland species or wetland
functions; and

(iii) To restore or rehabilitate degraded wetland ecosystems where previous destruction or
alteration has resulted in a significant loss of wetland functions or benefits.

A Guide to Saskatchewan Wetland Policy was adopted in the same year. Saskatchewan
recognized wetlands as including wet basins and transitional lands to a minimum of 10 m
adjacent to these areas in normal full water supply level.es However, a downfall of the Policy is
that it contains no mitigation provisions.

Saskatchewan’s Environmental Management and Protection Act (EMPA) was adopted in 2002
through Saskatchewan Environment; it protects all Crown water bodies by requiring a
development permit.= In Saskatchewan, “Crown waters” do not include waters on private
lands unless they flow into a provincial watercourse, thus excluding isolated basins, sloughs
and marshes.” This may limit the effectiveness of mitigation efforts and result in continued
loss of wetlands in Saskatchewan.

The Saskatchewan Watershed Authority Act was adopted in 2005, allowing the
Saskatchewan Watershed Authority to licence on-farm wetland drainage. In order to engage
in on-farm wetland drainage, the proponent must satisfy this Act and the EMPA. The
Watershed Authority is also responsible for issuing drainage licences on agricultural Crown
lands.

66

67

68

69

70

71

72

73

The Alberta Environment policy is for restoration to take place within the same watershed as
the affected wetland if possible, or a nearby watershed. Restoration is not performed by the
licencee, but is performed by a Wetland Restoration Agency. Ducks Unlimited is the only
recognized restoration agency in Alberta.

Rudland, Wetland Policy and Mitigation in Alberta, (2005), cited in Rubec at 7.

Saskatchewan Wetland Policy, available at:
http://www.swa.ca/Publications/Documents/SaskatchewanWetlandPolicy.pdf

Rubec at 8.

Environmental Management and Protection Act, R.S.S. 2002, c. E-10.21.
Rubec at 8.

Thompson, An introduction to wetland mitigation in Canada, cited in Rubec at 8.
R.S.S. 2005, c. S-35.03.
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Manitoba  In 1990, Manitoba adopted wetland objectives through the Manitoba Water Policies.
Objectives of these policies include:

(i) conservation of wetland values;
(ii) retention of wetlands with regulation where required; and
(iii) special consideration for waterways.

Despite aiming for sustainable management of lakes, waterways and wetlands, Manitoba has
yet to adopt specific “no net loss goals.” In 2003, Manitoba has established a Water Strategy
and Nutrient Management Strategy and advanced wetland conservation through the creation
of a new provincial agency, entitled Manitoba Stewardship. In 2004, the Manitoba government
tabled the Water Protection Act.” The stated purpose of the Act is to provide for the protection
and stewardship of Manitoba's water resources and aquatic ecosystems, recognizing (among
other things) the need to protect riparian areas and wetlands. However, the Act does not
identify mitigation measures.

Mitigation measures in Manitoba exist in other forms, such as the Habitat Compensation Fund
(HCP). A no net loss goal and mitigation hierarchy for wetlands are included in the HCP. As
well, the HCP calls for habitat losses and gains to be monitored; suitable habitat transferred in
title to the Manitoba Habitat Heritage Corporation; and a Wetland Compensation Procedure to
be adopted. The HCP procedure requires environmental survey, impact assessment, design
of a compensation plan and ongoing monitoring.”

™ Rubec at 8.

7 C.C.S.M. 2005, c. W65.

" Ibid. at section 2.

7 Schroeder, wetland policy and Mitigation in Manitoba, 2005 cited in Rubec at 8.
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Ontario

Ontario has had policies and programs related to wetlands for over 20 years. The main
statutes regarding protection of wetlands are the Planning Act and the Conservation
Authorities Act.» The 2005 Provincial Policy Statement (PPS) for the Planning Act prohibits
development and site alteration in:e

(i) significant wetlands in southern Ontario;
(ii) significant coastal wetlands throughout the province (e.g. Great Lakes); and

(iii) significant wetlands in northern Ontario (unless it has been demonstrated that there will
be no negative impacts on the natural features or their ecological functions).

The PPS does not refer to a mitigation hierarchy or to compensation. However, the PPS
regarding water provides that mitigation and/or alternative development may be required in
order to protect, improve or restore sensitive surface water features, sensitive groundwater
features, and their hydrologic functions.

Under the Conservation Authorities Act, Conservation Authorities can prohibit, regulate or
provide permission for impacts to watercourses, shorelines and wetlands.s There is also a
mitigation aspect to Ontario’s Environmental Assessment Act.» An environmental assessment
must include a description of the actions necessary (or reasonably expected) to prevent,
change, mitigate or remedy the effects upon the environment.ss The conservation of wetlands
in Ontario is also influenced by the Development, Interference with Wetlands and Alterations
to Shorelines and Watercourses Regulation,s which provides an application process for
projects that impact wetlands.

Quebec

Quebec does not have a provincial wetland policy. However, proposed projects that will affect
any wetland in Quebec are subject to a certificate of authorization issued by the Ministére du
Développement durable de I'Environnement et des Parcs (MDDEP) under section 22 of the
Quebec Environment Quality Act.e A major shortcoming is that there is no requirement for
proponents to undertake wetland compensation or restoration if wetland destruction occurs
subject to approval issued by the MDDEP.
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Schulte-Hostedde B, Walters D, Powell C, Shrubsole D, Wetland management: an analysis
of past practice and recent policy change in Ontario, 2007 J. Envron. Manage 8:83-94.

R.S.0. 1990, c. P.13.
R.S.0. 1990, c. C.27.
At section 2.1.3 & 2.1.4, available at: http://www.mah.gov.on.ca/Page1485.aspx. See also, Rubec at

8.

Ibid. at 2.2.

At sections 21(1) & 28.
R.S.0. 1990, c. E.18.

At section 6.1(2).

Ontario Regulation 97/04.
R.S.Q., c. Q-2.
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New In 2002, New Brunswick Department of Environment adopted the Wetlands Conservation
Brunswick Policy (WCP). The WCP has goals of:z

(i) no loss of Provincially Significant Wetland habitat,

(i) no net loss of wetland function for all other wetlands that are larger than 1 hectare (2.5
acres) in size; and

(iii) Promote and develop wetlands conservation education, stewardship and securement
initiatives.
The policy contains several criteria for determination of Provincially Significant Wetlands,
including wetlands that may include or contain:s

(i) Remnants of formerly widespread wetland type (e.g. coastal marshes);

i) Sites managed or set aside for conservation;

iii) Endangered species or those with special status;
iv) Significant species diversity/assemblages;

v) Significant hydrologic value; and

(vi) Significant social or cultural value.

The WCPs goal of “no net loss of wetland function,” applies to all wetlands greater than one
hectare in size, regardless of land ownership; any activity within 30m of a wetland greater
than 1 hectare in size or if it connected to a watercourse requires a permit.» In addition,
projects that have the potential to impact wetlands two or more hectares in size, are subject to
the environmental impact assessment process of the Clean Environment Act.s Both
processes assess potential impacts to wetland functions before the mitigation hierarchy is
applied.= Proponents are required to follow the 2003 Department of Natural Resources Draft
Mitigation Guidelines. A provincial technical review team, consisting of provincial and federal
staff, has been established to review wetland compensation projects that are required either
by the provincial Wetland Conservation Policy or both the federal and provincial policies.= In
addition, New Brunswick has a Peat Mining Policy (2005),s requiring that an approved
restoration plan be developed prior to a certificate of operation for peat harvesting. The plan
includes alternative post-harvest land use and requires a percentage of the land area to be
returned to a peat accumulating wetland.

(
(
(
(
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89

90

91

92
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New Brunswick Wetland Conservation Policy, available at:
http://www.gnb.ca/0078/publications/wetlands.pdf

Ibid.

The permit issued is a Watercourse and Wetland Alteration Permit under the Clean Water
Act, R.S.N.B. 1989c. C-6.1.

R.S.N.B. 1973, c. C-6.

Cox and Grose (Eds.), Wetland mitigation in Canada: a framework for application. Sustaining
wetlands issues paper 2000-1 (Ottawa: North American Wetlands Conservation Council,
2000).

Rubec at 10.

Policy Number MRE-004-2005, available at:
http://www.gnb.ca/0078/Minerals/pdf/Peat_Mining_Policy-e.pdf
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Canadian Wetlands Policy Content

Appendix I.

The following chart is reproduced from Clayton Rubec and Alan Hanson, Wetland
Compensation and Mitigation: Canadian Experience, Wetlands Ecol Manage (2009)
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Appendix J: Overview of Canadian Wetlands Policies

The following chart is reproduced from Clayton Rubec and Alan Hanson, Wetland
Compensation and Mitigation: Canadian Experience, Wetlands Ecol Manage (2009)

17:3-14

Table 1 Federal and provincial wetland conservation policies, their objectives, application, mechanisms, adherence to mitigation
sequence, and presence of compensation and monitoring guidelines in Canada

Jurisdiction  Primary wetland conservation  Policy objective Responsible authority Application
policies
Government (1) Environment Act—~Federal (1) Sustain wetland functions in (1) All Departments (1) Federal: lands,
of Canada Policy On Wetland delivery of government Environment Canada has decisions,
Conservation programs oversight role funding
(2) Fisheries Act—Policy for (2) Protection of habitats directly or  (2) Department of Fisheries  (2) All waters
Muanagement of Fish Habitat indirectly supporting existing or and Oceans
potential fisheries
British (1) Wetland Action Plan in (1) Na (1) Wetand (1) Na
Columbia Development (2) To minimize or prevent impacts  Stewardship (2) Crown land,
(2) Forest practices codes— of forest and range uses on Partnershi wetlands
Riparian Areas wetlands and on the diversity, :r nerrr.r P =1.0 ha
productivity, and sustainability of (2) Minisiry of Forestry
wildlife habitat and vegetation and Range
adjacent to wetlands
Alberta (1) Wetland management in the  Conserve, mitigate, enhance and (1) Water Resources All wetlands
settled area of Alberta— restore wetlands Commission
Interim Policy (2) Water Resources
(2) Draft policy for managing Commission
Alberta’s peatlands and (3) Alberta Environment
Non-settled areas wetlands
(3) Provincial wetland policy
being developed
Saskatchewan  Wetland Policy Statement - Sustainable management of wetlands  Saskatchewan Environment Crown waters
Water Management to maintain numbers, diversity and
Framework productive capacity
Manitoba Manitoba Water Strategy Sustainable management of water Manitoba Environment All wetlands
(lakes, waterways, wetlands)
Ontario (1) Provincial Policy Statement (1) Protection of: all coastal (1) Ontario Ministry of (1) Wetlands
on Natural Heritage wetlands; significant wetlands in Natural Resources regardless of
(2) Conservation Authorities Act southern ON; wetland function in (2) Conservation ownership or
northern ON Authorities size.

(2) Prevent the loss of life and (2) Areas regulated
property due to flooding and by Conservation
erosion, and to conserve and Authorities
enhance natural resources

Quebec Quebec Water Policy Protection of public health and Ministére du All wetlands
aquatic ecosystems Développement durable,
de I'Environnement et
des Parcs du Québec
New (a) NB Wetlands Conservation  (a) No loss of provincially significant Department of Environment  (a) Wetlands =1.0
Brunswick Policy wetlands and no net loss of ha

Prince Edward
Island

Nova Scotia

Newfoundland
and
Labrador

(b) NB Coastal Areas
Protection Policy

Wetland Conservation
Policy for PEI

Environment Act and
Regulations

Policy Directive for
Development in Wetlands

wetland function

(b) Restrict development within
coastal feature and its 30 m buffer

No net loss of wetlands and wetland
functions

To prohibit alteration of a wetlands,
except by permit

Control activites that may impact
the hydrology, recreational,
aesthetics, natural functions
and uses of wetlands

Dept. of Environment,
Energy & Forestry

Nova Scotia Environment
and Labour

Department of Environment
and Conservation

(b) All coastal
features

All wetlands
All wetlands

(except federal)
All wetlands
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Appendix K. Case Studies

Canada Case Studies

ROLIEY Policy for the . Federal Policy on  Nova Scotia Wetland Alberta Wetland
Com- Management of Fish : - ; .

; Wetland Conservation= Conservation Policys Policys
ponent Habitatss
Date 1986 1991 2009 (in draft) 1993 (interim policy) up for
establish- renewal 2011
ed
Jurisdic-  Canada (National) +Canada; Itappliesto  Province of Nova Scotia ~ Settled areas in Alberta
tion lands under federal (white zone)

jurisdiction and to federal
agencies, programs, and
projects.® The policy
directs all federal
departments to sustain
wetland functions in the
delivery of their
programs.

*The federal government
only has jurisdiction over
approximately 29 percent
of wetlands in Canada.

% Department of Fisheries and Oceans (DFO/4486, 1986) http://www.dfo-
mpo.gc.ca/habitat/role/141/1415/14155/fhm-policy/page03-eng.asp#c2.1 or http://www.dfo-
mpo.gc.ca/Library/23654.pdf

% Government of Canada (1991), http://dsp-psd.pwgsc.gc.ca/Collection/CW66-116-1991E.pdf

7 Government of Nova Scotia (20094, in draft),
http://www.gov.ns.ca/nse/wetland/docs/Nova.Scotia.Wetland.Conservation.Policy.pdf

% Currently being revised and in draft format, http://environment.gov.ab.calinfo/library/6169.pdf

»  Wetland Policy Implementation in Canada: Proceedings of a National Workshop, North
American Wetlands Conservation Council (Canada) Report No. 94-1 at 19. The FPWC has
served as a model for wetland policy and mitigation development by many other Contracting
Parties to the Ramsar Convention (Rubec, Policy for wetland conservation, in Lal R (Ed.) The
encyclopedia of soil science (New York, 2002).

1 Rubec at 3.
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http://www.dfo-mpo.gc.ca/habitat/role/141/1415/14155/fhm-policy/page03-eng.asp#c2.1
http://www.dfo-mpo.gc.ca/habitat/role/141/1415/14155/fhm-policy/page03-eng.asp#c2.1
http://www.dfo-mpo.gc.ca/Library/23654.pdf
http://www.dfo-mpo.gc.ca/Library/23654.pdf
http://dsp-psd.pwgsc.gc.ca/Collection/CW66-116-1991E.pdf
http://www.gov.ns.ca/nse/wetland/docs/Nova.Scotia.Wetland.Conservation.Policy.pdf
http://environment.gov.ab.ca/info/library/6169.pdf

Pl Policy for the . Federal Policy on  Nova Scotia Wetland Alberta Wetland
Com- Management of Fish : - ; .
; Wetland Conservation= Conservation Policys Policy=

ponent Habitatss
Sponsor- Department of Fisheries ~ *Environment Canada  Nova Scotia Environment  Alberta Environment,
ing and Oceans (DFO) Canada (Canadian Wildlife Alberta Water Council 12
Agency s the primary agency Service and

responsible for Environmental

implementation and
oversight of the policy.
DFO has a memorandum
of understanding with
Environment Canada (EC)
whereby EC delivers all
aspects of the policy that
relate to the control of
pollutants that affect fish.

Conservation Branch)
The Canadian Wildlife
Service is responsible for
coordinating the
implementation of the
policy and for providing
expert advice, especially
with respect to
mitigation. 101

Enabling Federal Fisheries Act
legislation (1985), Constitution Act
(1982)

101

192 http://www.albertawatercouncil.ca/

103

*Federal Cabinet

Revised policy still in Draft.
Alberta Water Acto:

Still in draft. Various
pieces of legislation
support wetland
conservation, though
there is no
comprehensive enabling
legislation.

Endorsement

Ibid. The Canadian Wildlife Service is a department within Environment Canada.

http://environment.alberta.ca/02206.html
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Policy Policy for the
Com- Management of Fish
ponent Habitatss

Federal Policy on  Nova Scotia Wetland Alberta Wetland
Wetland Conservation= Conservation Policys Policy«

Goal This policy unambiguously * The federal To prevent the net loss of No net loss of area.
Setting  states its goal: ‘net gain’of ~ government's stated wetlands in Nova Scotia  Original intent was to
the productive capacity of ~ objective with respectto through wetland support no net loss of
fisheries habitat to benefit ~ wetland conservation is  conservation practices that function, but lack of
present and future to "promote the balance the need for information and
generations of Canadians.  conservation of Canada'swetland protection with the stakeholder pushback
Interpretations of ‘Fisheries wetlands to sustain their need for sustainable revised the plan. The goal
Habitat' and ‘productive ecological and socio-  development and for the  of the Alberta Wetland
capacity’ are defined in the ~ economic functions, now future. 1 Policy is to sustain the
policy. The conservation ~ and in the future." 1+ social, economic and
goal articulated in the Vaguely a no-net-loss environmental benefits that
policy is of no-net loss. policy. functioning wetlands
+Key goals of this policy provide, now and in the

include; 105 future.

1)no net loss of wetland

functions on federal

lands and waters and in

areas affected by federal

programs through the

mitigation of impacts of

development related to

these wetlands,

2)no further loss of

wetland area where

wetland loss has been

severe, and

3)enhancement and

rehabilitation of wetlands

in areas where the

continuing loss or

degradation of wetlands

has reached critical

levels.

Baseline 1986 habitat conditions *no clear baseline Yes Unclear
established

Data to +Canadian Wetland Nova Scotia Wetland

support Inventory mapping data, Inventory 7 and NSDNR

policy select local area data  aerial photographs
1:10,00010

%4 A Coming of Age: Policy for Wetland Conservation in Canada, North American Wetlands

Conservation Council (Canada) Report No. 93-1 at 14, available at:
http://www.wetlandscanada.org/pubs.html .

105 FPWC at 5: hitp://dsp-psd.communication.gc.ca/Collection/CW66-116-1991E.pdf
1% Ibid p. 7

17 http://www.gov.ns.ca/natr/wildlife/habitats/wetlands.asp

1% http://gov.ns.ca/natr/wildlife//wetlands/nswi.htm
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Policy Policy for the
Com- Management of Fish
ponent Habitatss

Federal Policy on  Nova Scotia Wetland Alberta Wetland
Wetland Conservation= Conservation Policys Policy«

Priority  There are no priority areas *Not explicitly, though the This policy proposed a  Strategic direction includes
Setting  for the implementation of ~ policy does indicate the ~system by which certain  a provision for the

the policy, nor are there need for protected and  wetlands can be protection of wetlands of

priority areas for net gain ~ priority areas for designated as Ecologically extraordinary value (no

articulated in the policy. ‘significant wetlands’ as  Significant Wetlands clear metric by which to
part of the (ESW). evaluate this).

implementation strategy.

Scope  This policy applies to both  *All Canadian Federal ~ Policy covers all wetlands Alberta White Zone — both
crown and private land that  Lands in the province with the ~ crown and private land.
affects fisheries habitat. exception of wetlands

under 100m2, former salt
marshes under the
Agricultural Marshlands
Conservation Acts,
wetland constructed for
storm water and
wastewater treatment,
wetland created on uplands
not for the purpose of
compensation, wetlands
that develop as a result of
drainage ditches for
agriculture and
transportation corridors or
urban and rural
construction. 11

Scale This applies to any case  *Not specified wetlands over 100 m2
where there is or could be
impact to fisheries habitat.

Triggers  Generally at the project *At the planning stage.  Planning stage of projects Development application
proposal/ approval stage of The FPWC is a factor for phase.
projects (BC Environmental consideration in federal
Assessment, Canadian projects that are
Environmental evaluated under the
Assessment). Policy is Canadian Environmental
triggered when there isan ~ Assessment Act
anticipated net-loss of (“CEAA”)." Supporting
habitat. The policy directs ~ Guidelines for Wetlands
compensation efforts under CEAA have been
toward a net gain. published; 12

199 http://nslegislature.ca/legc/statutes/agricmar.htm

10 http://www.gov.ns.ca/nse/wetland/docs/Nova.Scotia. Wetland.Conservation. Policy.pdf p. 8
""" Canadian Environmental Assessment Act, R.S.C. 1992, c.37.

12 Milko, Wetlands environmental assessment guideline, (Ottawa: Environment Canada, 1998).
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Policy Policy for the

Com- Management of Fish Federal Policy on  Nova Scotia Wetland Alberta Wetland

ponent Habitat:s Wetland Conservation= Conservation Policys Policy
Temporal 3 years *Not specified Not specified Not specified
Application
Process This policy has a clearly ~ *Not really. This is more  Not specified Yes

articulated process that of a high-level,

outlines procedural steps  overarching policy.
for no-net loss. There are: ~ CEAA

1. Notification

2. Examination

3. Public Consultation

4. Decision

5. Audit

6. Enforcement113
Clear This policy does not have  *No. Not focussed on Not specified Yes, strong and explicit
decision  very clearly articulated Mitigation per se. decision making criteria

making  decision making criteria

criteria  though the nature of the
policy means that it is in-
kind mitigation.

Mitigation Not clearly stated. These  *No. Compensation Not specified Yes
ratios are usually established via ~ requirements have varied
consultation in accordance with the

nature of the project and
the wetlands involved.
For example,
compensation ratios of
3:1 are common;
however, where “like-for-
like” compensation has
not occurred, ratios have
been higher. 1

113

http://www.dfo-mpo.gc.ca/habitat/role/141/1415/14155/fhm-policy/page06-eng.asp
http://www.wetlandpolicy.ca/alberta-wetland-policy/wetland-mitigation.html
Refer here to the variation in results depending on negotiation skills of proponents.

Ibid. Note: The importance of wetlands as fish habitat has been recognized and
compensation for ‘harmful alteration, disruption or destruction’ (HADD) of fish habitat under
the Fisheries Act and its related Policy for the Management of Fish Habitat (1986) has
included wetland restoration projects. For example, the Nova Scotia Department of
Transportation and Public Works will restore six salt marshes totalling 50 ha as HADD
compensation during the 2005-2007 period, (Rubec at 7).

114
115

116
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Policy Policy for the

Com- Management of Fish Federal Policy on  Nova Scotia Wetland Alberta Wetland

ponent Habitats Wetland Conservation= Conservation Policys Policy«
Mitigation The policy loosely *No, though implied No explicit referenceto  Yes
hierarchy advances a mitigation preference for avoidance hierarchy, although there is

hierarchy by emphasizing  and minimization. The  considerable mention of

avoiding any loss in the FPWC is supported by  the need to avoid impacts.

first place where possible.  an Implementation Guide
for Federal Land
Managers, which outlines
a three-step mitigation
sequence of avoidance,
minimization and
compensation for
unavoidable impacts.*
In the early years of the
FPWC avoidance and
minimization aspects of
the Policy were
emphasized. It was soon
acknowledged that the
long-term outcome of
mitigation without
compensation would be
a net loss of wetland
function.ms However,
since the FPWC does
not provide prescriptive
guidance, the federal
government’s approach
to compensation has
been flexible
acknowledging that there
is a need for
compensation to provide
a cost-effective
mechanism for
replacement of lost
wetland functions. 1

Inclusion None *None None None
of

Economic

Valuation

"7 Lynch-Stewart, P. et al. The federal policy in wetland conservation: implementation guide for
federal land managers, (Ottawa: Environment Canada, 1996).
8 Rubec at 6.

'Y bid.
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Policy

Policy for the

. Federal Policy on  Nova Scotia Wetland Alberta Wetland
Com- Management of Fish : - ; .
; Wetland Conservation= Conservation Policys Policy=
ponent Habitatss
Compen- Variable *No explicit guidance in - No explicit guidance in the Preference compensation
sation site the policy policy sites that are close, but not

rigid.

Allowable Restoration, enhancement.

*No explicit guidance in  No explicit guidance in the

Restoration, enhancement

types of the policy policy

compen-

sation

Adminis- Varies, contract based *All Canadian Federal  Primarily Nova Scotia Alberta Environment,

tration/

(Ducks Unlimited Canada)  Agencies Environment

delivery

NGOs

Complianc DFO

+Minimal enforcement of Nova Scotia Environment

Alberta Environment

e and the policy. Responsibility

Enforce- for this is with

ment Environment Canada.

Implemen- Vague *The FPWC is supported Yes. Very explicit,

tation by an Implementation particularly where
Guidelines Guide for Federal Land compensation guidelines

120

121

Managers, which outlines
a three-step mitigation
sequence of avoidance,
minimization and
compensation for
unavoidable impacts.
* The policy describes
seven strategies for
wetland conservation
stemming form the policy
including:
*Public awareness
*Federal lands, waters,
programs

*Federal protected areas

+ Cooperation with other
levels of government

+National network of
secured significant
wetlands

+Sound scientific basis
for the policy

*International actions
and strategies for
wetland conservation

are concerned.

Lynch-Stewart, P. et al. The federal policy in wetland conservation: implementation guide for

federal land managers, (Ottawa: Environment Canada, 1996).

FWPC at 7-11: http://dsp-psd.communication.gc.ca/Collection/CW66-116-1991E.pdf
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Policy Policy for the

Com- Management of Fish Federal Policy on  Nova Scotia Wetland Alberta Wetland

ponent Habitats Wetland Conservation= Conservation Policys Policy«
Compre- This policy applies only to *This policy applies only - While not part of a broader No.
hensive- Fisheries Habitat. to federal wetlands species and ecosystems
ness strategy for Nova Scotia,
there is explicit intention to
align this policy with those
of New Brunswick and PEI
in the Draft policy.
Provision Nothing explicit. *Nothing explicit. Nothing explicit. Nothing explicit.
to address
climate
change

USA Case Studies %

Oregon Fish and Wildlife  U.S. Fish and Wildlife =~ US Federal Wetlands Policy

ﬁ\%";%(:ir;;nt of  Habitat Mitigation Policy Service Mitigation Policy
(OAR 635-415) 1231 (46 FR 7656)
Date established Feb 2010 1981, 1993 1994
Jurisdiction Oregon State, all lands USA, National USA, All Water (public and private

land)

122 The United States is home to several federal wetlands conservation initiatives related to the 1985 Farm

Bill, 1990 Farm Bill and 2002 Farm Bill, including:

(i) The Conservation Reserve Program (“CRP”) authorizes the federal government to enter into
contracts with agricultural producers to remove highly erodible land from production for ten years in
exchange farmers receive an annual rental payment for the term of the multi-year contract.
Conservation plans are put in place for eligible lands and seeded to cover (grass or trees). In this way
the Conservation Reserve Program reduces soil erosion, protects food and fibre production, reduces
sedimentation in streams and lakes, improves water quality, establishes wildlife habitat, and enhances
forest and wetland resources. It encourages farmers to convert highly erodible cropland or other
environmentally sensitive acreage to vegetative cover, such as tame or native grasses, wildlife
plantings, trees, filterstrips, or riparian buffers. Cost sharing is provided to establish the vegetative cover
practices. While the program is directed at erodible land, substantial acreage is comprised of wetlands.
In fact, CRP secured acreage is four times greater than all federal and state fish and wildlife efforts
combined.

(ii) The Wetland Reserve Program (“WRP”) also authorized in the Farm Bill, The Wetlands
Reserve Program is a voluntary program offering landowners the opportunity to protect, restore, and
enhance wetlands on their property. The USDA Natural Resources Conservation Service (NRCS)
provides technical and financial support to help landowners with their wetland restoration efforts. The
program pays for 100 percent of restoration costs for a 30 year or permanent conservation easement
and up to 75percent of the restoration costs for shorter term easements (normally a minimum of 10
years). The goal is to achieve the greatest wetland functions and values, along with optimum wildlife
habitat, on every acre enrolled in the program. This program offers landowners an opportunity to
establish long-term conservation and wildlife practices and protection.

http://www.dfw.state.or.us/lands/mitigation_policy.asp
124 http://lwww.dfw.state.or.us/OARs/415.pdf

15 http://www.fws.gov/policy/501fw2.html

126 http://www.fws.gov/policy/660fw1.html

123
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Oregon Fish and Wildlife

U.S. Fish and Wildlife

US Federal Wetlands Policys

&Z":,%?izent o1 Habitat Mitigation Policy Service Mitigation Policy
y (OAR 635-415) 12124 (46 FR 7656)
Sponsoring Oregon Department of Fish  US Fish and Wildlife Department of the Interior
Agency and Wildlife (Department of the Interior)
Enabling Multiple pieces of supporting Various In the United States, the Clean Water
legislation legislation depending on the Act (“CWA") prohibits the discharge
species or ecosystem. of dredged or fill material into waters

of the United States, unless a permit

issued by the Army Corps of

Engineers (“Corps”) or approved

State authority under Section 404

authorizes such a discharge.” The

objective of the CWA is to restore and
maintain the chemical, physical, and
biological integrity of the Nation’s
waters.

In the United States, federal
regulatory authority over wetlands
alteration is structured in the
following way:

1. The Environmental Protection
Agency (EPA) administers the Clean
Water Act and establishes
procedures and guidelines for permit
processing;

2. The Corps has authority to issue
permits for regulating the discharge
of dredge or fill material through
Section 404;

3. EPA maintains authority to veto
Corps decisions (this is rarely done);
4. The U.S. Fish and Wildlife Service
and National Marine Fisheries
Service are provided opportunities to
comment on all applications.

Goal Setting This policy is based on the
classification of 6 habitat
categories and corresponding
mitigation strategies

Priority Setting  This policy advances 6
habitat categories and
corresponding mitigation
strategies.

No

127 Clean Water Act.
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Oregon Fish and Wildlife  U.S. Fish and Wildlife ~ US Federal Wetlands Policys

t(;‘c:r:)%?illent el Habitat Mitigation Policy Service Mitigation Policy
y (OAR 635-415) 2312+ (46 FR 7656) =
Scope All land and water Provisions of this chapter All lands
‘development actions’. apply service wide for

Development actions are any personnel involved in making
activity subject to regulation  recommendations to protect

by local state or federal or conserve Fish and Wildlife
government. resources. There are some
exclusions to the policy.
Scale Variable Variable All projects involving water
Triggers Applies at the planning stage,
prior to any development
actions.
Process Yes Yes yes
Clear decision  Yes Yes
making criteria
Mitigation ratios  Depends on the classification Unclear Yes
of impacted species and
ecosystem.
Mitigation Yes, very explicit. Yes The mitigation hierarchy applied
hierarchy requires that when discharge is
authorized the “adverse impacts to
wetlands, streams and other aquatic
resources must be avoided and
minimized to the extent practicable”.
When adverse impacts to wetlands
cannot be avoided, “‘compensatory
mitigation is required to replace the
loss of wetland and aquatic resource
functions in the watershed.” In this
context, “compensatory mitigation”
refers to the restoration,
establishment, enhancement, or in
certain circumstances conservation of
wetlands, streams or other aquatic
resources for the purpose of
offsetting unavoidable adverse
impacts. s
Inclusion of None None None
Economic
Valuation
Compensation  Various Various Various
site

128

EPA Compensatory Mitigation Fact Sheet, at 2.
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Oregon Fish and Wildlife  U.S. Fish and Wildlife ~ US Federal Wetlands Policys

t(;‘c;rr;%?illent o1 Habitat Mitigation Policy Service Mitigation Policy
y (OAR 635-415) 12124 (46 FR 7656)

Allowable types  Various. Various The Corps and EPA advocate three

of compensation mechanisms for the satisfaction of
compensatory mitigation
requirements. The mechanisms
supported are: permittee-responsible
mitigation, purchase of mitigation
banking credits and payment to
approved in-lieu mitigation
programs. 129

Administration/ ~ Oregon Department of Fish ~ USFW USFW

delivery and Wildlife

Compliance and  Oregon Department of Fish ~ USFW USFW

Enforcement and Wildlife, other permitting

agencies.

Implementation  Yes Yes Yes

Guidelines

Comprehensiven Multiple species and Multiple species Wetland only

ess ecosystems.

Provision to Not explicit. Not explicit Not explicit

address climate

change

122 Wilkinson at 53.
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Appendix L. Crown/ Private Land Wetland Distribution

The following maps are a few local snapshots from the Province’'s Sensitive
Ecosystem Inventory data base with land title information overplayed. They show the
general distribution of wetlands on crown and private lands. Wetlands appear in Green,
crown land in indicated by Pink, private lands in indicated in Beige and unclassified land
appears in White. While the vectors are not available in this data set to calculate the
actual land area, it is obvious from these images that a large portion of wetlands in these

areas fall on private lands.
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Appendix M. Status of Wetland Data in BC

(Adapted from Carver, 2011)

There is no comprehensive, detailed wetland inventory for all of British Columbia
that provides information on the various classifications and sub-classification of wetlands
for the entire province. This said, wetland data in BC has come a long way over the
years with the advance of technology and through the initiative and funding contributions
of many government and non-government groups. Currently there are several data
sources in BC that provide information regarding wetlands in BC and that are based on a
variety of mapping approaches including ecosystem mapping, vegetation and soil type
mapping. As will be further described in what follows, the scale, scope and data
collection method for each of these systems varies.  There are also a variety of
locations in which the data is housed as well as variation between the ownership and

maintenance of the data.

In most cases, the regional and sub regional data sets are focused on ecosystem
mapping. This form of mapping stratifies the landscape into units depicting various land
features including climate, physiography, surficial material, bedrock geology, soils and
vegetation. " There are three primary types of ecosystem mapping used in BC:
Terrestrial Ecosystem Mapping (TEM), Predictive Ecosystem Mapping (PEM) and
Sensitive Ecosystems Inventory (SEI). The scale of these data sets is variable, the most
common being 1:20,000 and 1:50,000. There are larger scale versions of this data for
specific interpretations. These data sets are housed in various locations including, the
BC Ministry of Environment’s Ecological Reports Catalogue (EcoCat)™" which is a large

data repository supported by the province.

30 Carver, Martin. Strengthening Wetland Conservation: An Assessment of Data and Tracking

Opportunities across British Columbia (Draft Report for the Canadian Intermountain Joint
Venture) March 2011

EcoCat: The Ecological Reports Catalogue http://a100.gov.bc.ca/pub/acat/public/welcome.do

131
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Terrain Resource Inventory Mapping (TRIM)

TRIM mapping is a valuable data resource because of the extensive coverage of
the province and as such creates important baseline data. This program began in the
1980s and is based on a series of aerial photographs that cover the entire province. The
scale is 1:20,000 and there are over 7, 027 map tiles in the data suite. The majority of
the images and analysis were conducted in the late 1980s and there was no on the
ground verification of the data. A total of 375,342 wetlands are identified in the original
TRIM. The size distribution of these wetlands shows that, by number, over 60% of all

wetlands are between 0.5-5.0 hectare.

Distribution of wetland size within original TRIM

Size Range (ha) Number of Wetlands Percentage of Total Area

>=10 32,627 8.7

5-10 31,776 8.4

1-5 150,980 40.2

0.5-1 78,834 21.0
0.25-0.5 57,390 15.3
0.1-0.25 22,040 5.9
<0.1 ha 1,695 0.5

In 1994, the original TRIM data set was updated to provide a higher degree of
detail: creating TRIM 2 and significantly enhancing the value of the data tool. This used

color photograph and a high resolution 1:10,000 scale for select areas of the

132 Many of the original TRIM map blocks have been updated to 1:10,000

133

province.
mapping and are available online ~°. While this data source provides very important
information, it does have its limitations; particularly the large scale in which it was
originally conducted, the fact that it has never been ground truthed and as such offers no

information on wetland type and classification as well as the fact that some important

132 Another benefit to TRIM2 was the ability to track wetland loss trends through comparison with
the original TRIM data set.

133 http://archive.iimb.gov.bc.ca/crgb/pbaltrim/10kprod/
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wetland types, such as ephemeral wetlands were not captured through the air photos to
begin with.

63B.045

&
938 035
Rl g ;P/

i

Provincial base mapping of wetlands for a site near Williams Lake.134
Terrestrial Ecosystem Mapping (TEM)

Data for Terrestrial Ecosystem Mapping (TEM) is generated using a combination
of air photo interpretation and field verification to confirm information and classification.
TEM projects will typically inventory wetlands and identify location and type at a finer
scale. In general and high level terms, the combination of air photo data and field testing
make this data source reliable for wetlands, and also a relatively expensive and labor
intensive method. Despite the excellent coverage and quality wetland inventory in some
parts of the province, there is inconsistency provincially to this approach and as to how
the wetlands are delineated and classified and often caused by human error or

134 Original TRIM is shown in turquoise and the additional wetland units mapped under TRIM2

are shown in red.
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difference in interpretation. This in on account of the fact that there are different TEM
project areas, the date of mapping differs, different people on project teams meaning
that there is no consistency in the interpretation and field testing and the emphasis on

35 There are also

wetlands differs throughout the province for a variety of reasons’
challenges associated with TEM methodologies when it comes to classifying small
wetlands because of the fact that they fall within larger complexes and are often times
subsumed into the larger classification. All this said, TEM can be considered a strong
data set that can be well linked to wetlands with reduced error in comparison with TRIM

and other large-scale data sets. TEM mapping is publically available on EcoCat'® 1¥7

Sensitive Ecosystems Inventory Mapping

As with TEM mapping, Sensitive Ecosystems Inventory (SEI) relies on a
combination of air photo and field testing. This type of mapping identifies and maps rare
and fragile terrestrial ecosystems. Generally speaking, the purpose of this is to identify

sensitive sites to inform better land use practices.

There are two methods have been used in BC to generate sensitive ecosystems
maps. Most SEI projects reply on TEM data as a base. The TEM data is then further
evaluated for sensitive ecosystems. In other cases, a direct map of the sensitive
ecosystems is developed using airphoto interpretation. Regardless, SEls are typically
mapped at 1:20,000 (or larger) and use Arcinfo GIS. The sensitive ecosystems mapping
at the regional level vary. Common ecosystem types identified in SEI mapping projects
typically include the following categories or classes: coniferous forests, woodlands,

wetlands, riparian areas, natural meadows and grasslands.

135 For Instance, in the Okanagan Valley, where sensitive ecosystems and species at risk that

depend on those ecosystems are threatened as a result of past and present agriculture and
urban land uses, a high priority is given to mapping sensitive ecosystems for conservation,

biodiversity and habitat protection purposes. In contrast, the objectives for TEM projects in
other parts of the province less impacted by those land uses may rather be to provide a tool
for landscape unit planning, forest or range management or wildlife interpretations.

http://www.env.gov.bc.ca/cdc/documents/tempem_index_dec06.pdf

17 For more information, or to locate missing index maps contact Corey Irwin at
Corey.Erwin@gov.bc.ca.
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SEI mapping generally speaking provides excellent information about wetlands,
however only exists in certain areas of the province. To date, SEI mapping exist in the
South Coast (East Vancouver Island and the Gulf Islands, and Sunshine Coast and
Adjacent Islands) and the Southern Interior (Okanagan and Lower Similkameen Valleys,
and Rural Princeton). SEI mapping is an excellent tool to indentify wetlands and often
includes very small wetlands (including small wetlands to about 0.5 ha). It includes
wetland classification information based on the Canadian Wetland Classification system

and in many cases includes information about wetland condition.
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Location of sensitive ecosystem inventories in BC.
Project Title

Okanagan and  South Okanagan Gap Areas, 2010 TEM (2010)

SEl projects in BC

Area



Lower
Similkameen
Valleys

Refined and Updated Ecosystem Mapping for the South
Okanagan and lower Similkameen Valley (2010)

Conservation Analysis and Updated Ecosystem Mapping for
the Central Okanagan Valley: Central Okanagan, South
Slopes, Kelowna, Ellison and Joe Rich project areas (2009)

Coldstream — Vernon, 2007 TEM (2008)

TEM of City of Kelowna (2008)

Central Okanagan Joe Rich, 2006 TEM (2007)

Updated Ecosystem Mapping for the South Okanagan Valley
(2006)

Naramata SEI (2006)

Lake Country, 2005 TEM (2006)

Vernon Commonage 2005 TEM (2006)

Central Okanagan, 2000-2001 TEM (2004)

Bella Vista — Goose Lake Range 2003 TEM (2003)

TEM with Wildlife Interpretations for Weyerhaeuser TFL 15
2000

SE Vanc. Isl. &
Sunshine Coast

Sensitive Ecosystems Inventory: East Vancouver Island and
Gulf Islands 1993 — 1997: Vol 1 (1998), Vol 2

Bowen/Gambier
Islands

Sensitive Ecosystems Inventory (SEI) Bowen - Gambier
Trust Areas (1999)

Sunshine Coast

SEl of the Sunshine Coast and Adjacent Islands (2005)
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Other Forms of Mapping Available in BC

138

Baseline Thematic Mapping

Another form of wetland mapping available online is Baseline Thematic
Mapping, or BTM. 138 This mapping data is focused on land use and uses
Landsat imagery data compile by the province between 1999 and 2001. This
data set contains several different categories such as forest landscape,
agricultural areas, recent logging and burns as well as wetlands. The Landsat
images were originally shot 705km form the earth at a scale of 1:250,000.
The benefit to this product is that is focused on land use themes and
implicitly, can point to pressures. The drawback to this data resource is that it,
while it includes swamps, bogs, marshes and fens, only wetlands over 10 ha
are mapped. This means that a huge number of provincial wetlands are
excluded from the data set. BTM can be accessed through the Geographic
Data Discovery Service and from Hectares BC. GeoBC is the data custodian
for BTM.

Vegetation Resource Inventory

Originally a forestry resource data base, the Vegetation Resource
Inventory, or VRI is a provincial data set that is comprised of a mixture of a
wide variety of mapping data including old and new mapping that covers 35-
45% or the province.

Soils and Terrain Mapping

In contrast with Terrain and soils mapping inventory collects information on
surficial materials, landforms and geomorphological processes and include
information on parent material texture, drainage and slope range. This
mapping relies on air photo interpretation that is verified through field
checking.

Soils mapping includes detailed descriptions about soil associations (pedons)
as well as information about terrain attributes. Each soil description includes
general comments, soil profiles, landscape cross-sections and characteristics
that include comments about native vegetation, detailed soil characteristics
and brief descriptions of soil phases and variants. The general comments
include information on parent materials, topography, soil texture, soil
classification, drainage, landuse, suitability of soil for agriculture and soil
management.

http://aardvark.gov.bc.ca/apps/metastar/metadataDetail.do?from=search&edit=
true&showall=showall&recordSet=1S0O19115&recordUID=37011
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Soils mapping methodology incorporates four classes of organic genetic
materials including Bog (B) — sphagnum or forest peat, Fen (N) — fen or
sedge peat, Organic (O) — undifferentiated, and Swamp (S) — forest peat. The
surface expression classes of wetland organic soils identify form and patterns
of form (i.e blanket, domed, floating, ribbed, sloping).

Limitations of terrain and soils mapping for mapping and tracking wetlands is
that although both types of mapping delineate water bodies as well as
wetlands, they do not differentiate between shallow water wetlands and deep
water. Other limitations include the use of composite polygons and small-
scale mapping for some projects. In composite polygons, the specific
locations of wetland types are not identified and wetland areas cannot be
accurately determined. Small-scale mapping does not have the resolution to
delineate small wetlands. As a result, there is a high probability that smaller
wetlands would not be captured during mapping or would be included as a
small component within a composite map unit. However 1:50,000 and
possibly up to 1:~125,000 scale mapping may be adequate for broad-scale
regional and provincial wetland inventories and tracking. Wetlands that are
identified in simple and composite map units at those scales would likely be
classified with a reasonable level of accuracy.
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Comparison of wetland and open water mapping by TRIM ad airphoto interpretation for te
Cariboo Grasslands TEM.

Red lines are TEM polygon boundaries, blue lines delineate TRIM water and
yellow lines delineate TRIM wetlands.
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| Legend

VREI_Wetland

|:| SEI Wetland

TEM Wetlands

TEM_Others
CWB_WETLMND

Comparison of wetland mapping by VRI, TRIM (CWB_Wetlnd) and

TEM wetlands in the Cariboo grasslands area.
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TEM projects (1:20,000) available within selected priority areas

Digital Files Available in EcoCat

Area Project Title Report &or Data & |
Map Legend Map Files mages
Okanagan  South Okanagan Gap Areas, 2010 TEM (2010) ° °
and Lower - .
Similkameen Re€fined & Updated Ecosystem Mapping: the South Okanagan ° °
Valleys and lower Similkameen Valley (2010)
Conservation Analysis and Updated Ecosystem Mapping for ° °
the Central Okanagan Valley: Central Okanagan, South
Slopes, Kelowna, Ellison and Joe Rich project areas (2009)
Coldstream — Vernon, 2007 TEM (2008) ° ° °
TEM of City of Kelowna (2008) °
Central Okanagan Joe Rich, 2006 TEM (2007) ° °
Updated Ecosystem Mapping for the South Okanagan Valley ° °
(2006)
Lake Country, 2005 TEM (2006) ° ° °
Vernon Commonage 2005 TEM (2006) ° ° °
Central Okanagan, 2000-2001 TEM (2004) ° °
Bella Vista — Goose Lake Range 2003 TEM (2003) ° °
TEM with Wildlife Interpretations for Weyerhaeuser TFL 15 ° °
2000
Chilcotin Ecosystem Mapping of the Churn Creek Study Area (1999) ° °
Plateau
TEM of the Cariboo Grasslands (Dog Creek, Becher’s Prairie, ° °
Chilcotin River Grasslands) (1998)
East Brewer Creek TEM (2003) ° °
Kootenays — ,
Rocky Premier Lake TEM (2000) °
#"rzlri]f;thai” TEM of Premier Ridge — Diorite (2000) o o
TEM of TFL 14 (1999) ° °
East Columbia Lake Study Area (1998) ° °
TEM for Steamboat Mountain (1998) ° °
Peace River - TEM with Wildlife Interpretations for the Lower Sukunka ° °
Chetwynd Landscape Unit, BC (2002)
Burnt River Landscape Unit (LU14) TEM with Wildlife °
Interpretations (1997)
SE Vancouver TEM of the Coastal Douglas-Fir Biogeoclimatic Zone (2008) ° ° °
Island
&Sunshine  Saltspring Island Provincial Parks TEM Conservation ° in report
Coast Assessment (2007)
Thompson  TEM of the TFL 35 Study Area (2001) ° °
Plateau?
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Data Sets in BC

Status of TEM - Map showing

Dataset Name Location Scale ST BT SEl conversion  a: extent
Date
table b: sample
TEM various 1:20,000 or  various to be completed  Yes
Various projects 1:50,000 Yes
CDF-TEM EVlareaand  1:20,000 Jun 2008 to be completed  Yes
Fraser Valley No
VRI allBC 1:20,000 various N/A Yes
Yes
SEIEVI EViand Gulf  1:20,000 Jun 1998 N/A Yes
Islands area (disturbance Yes
mapping 2002)
SEI Sunshine Coast Sunshine Coast 1:20,000 Oct 2005 N/A Yes
Yes
SEIl - Okanagan Valley Okanagan Mixed Jul 2010 conversion Yes
(derived from TEM) Valley Vernon completed Yes
to Osoyoos
TRIM I ? 1:10,000- ? N/A ?
1:20,000
EOSDmod allBC 30m x 30m 2000 N/A Yes
(modified EOSD) Yes
cws allBC 1:20,000 various N/A Yes
Yes
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