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Introduction
Burns Bog is the largest domed peat bog on the west coast of North America. Bogs are peat-accumulating
wetlands that support unique plant communities able to thrive in waterlogged, acidic and nutrient-poor
conditions. They are largely raised above the influence of groundwater by the accumulation of peat. Over
thousands of years, sphagnum mosses, leaves and roots have accumulated faster than they can decompose,
forming peat.
Sphagnum mosses and dwarf shrubs of the heather family (Ericaceae) are characteristic of bogs. Dwarf
pines are also common. By producing peat, sphagnum alters the quantity and quality of water flow and ties
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up essential nutrients. Sphagnum also creates and maintains a waterlogged habitat. Intact raised bogs
possess self-regulating mechanisms to adjust for seasonal changes in water supply and maintain the
water-table at or near the surface of the bog throughout the year.
Anatomy of Burns Bog
In profile, the surface of Burns Bog is shaped like a large flattened dome. The highest point in the centre
of the bog is about five metres above sea level. This decreases to approximately two metres at the edges.
The water-table in the centre of the bog is about three metres higher than in the surrounding Fraser River
delta. Plant communities are arranged in more or less concentric zones that encircle the high point in the
centre. The distribution of plant communities is strongly shaped by the water-table, water chemistry, and
rate of water flow.
Nutrient availability is dependent on the source of the water supply. The central part of the bog, which is
nourished solely by rainwater, has a consistently high water-table and little movement of water.
Approaching the bog margin, the influence of nutrient-rich groundwater increases. Seasonal water level
fluctuations increase, and flow is also much greater because water drains outward from the high point in
the centre. Construction of ditches during the early part of the century increased the rate of drainage from
the wet, nutrient-poor centre of Burns Bog, to the relatively dry, nutrient-rich edges and set the stage for
the present pattern of vegetation.
The centre of the bog is dominated by stunted shore pines (Finus contorta var. contorta), dwarf shrubs of
the heather family (Ericaceae), and sphagnum mosses. In wetter areas, the ground is almost completely
covered by sphagnum growing in mats or hummocks. Labrador tea (Ledum groenlandicum) occurs on
slightly elevated sites. Bog blueberry (Vaccinium uliginosuin) favours wet spots, especially at the edges of
depressions. Other typical bog species, such as the bog laurel (Kalmia occidentalis), bog rosemary
(Andromeda pohfolia), bog cranberry (Vaccinium oxycoccos) and cloudberry (Rubus chamaemorus), also
grow well in this habitat.
Surrounding the centre of the bog, dry heathiand appears as a waist-high thicket of Labrador tea. Other
shrubs in this community include velvet-leaf blueberry ( Vaccinium myrtilloides), and where dry heathiand
approaches the edge of the bog, sweet gale (Myrica gale) and hardhack (Spiraea douglasii) occur.
Dense stands of tall shore pine surround the central heathiand communities and are visible from most
major roads around the bog. Under the canopy of pines, Labrador tea and salal (Gauliheria shallon) occur.
Other plants in the pine woodland include hardhack, velvet-leaf blueberry and bracken fern (Pteridium
aquilinum).
Birch woodland occupies the zone outside the pine woodland. Vegetation consists of dense stands of
paper birch (Betula papyrzfera) above hardhack and bracken.
Hardhack brushland occupies the zone between the bog proper and surrounding flatlands. It forms an
impenetrable thicket of crabapple (Malusfusca), scattered birch, hardhack and introduced Himalayan
blackberry (Rubus discolor), and highbush blueberry (Vacciniu,n corymbosurn) which has escaped from
nearby commercial plantations. Hardhack brushland occurs in the peripheral drainage zone or lagg,
connecting Burns Bog to surrounding farmlands. Standing or flowing water occupies shallow depressions
throughout much of the year.
Burns Bog also provides habitat for numerous wildlife species, including black-tailed deer, black bear,
coyote and raccoon. The Beller’s ground beetle (Agonum belleri) is found in wet troughs between
hummocks formed by sphagnum mosses. The Sandhill crane nests and feeds in the bog.
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Disturbances and Uses of Burns Bog
During the past century, human activities such as clearing, draining, farming, mining, filling and burning,
have substantially altered Burns Bog. Some recently mined areas in the northern section of the bog have
little vegetation. Along the margins of the bog, farm crops have replaced natural vegetation. Draining and
filling have resulted in changes to the bog ecosystem and, in some places, the complete elimination of bog
species. The water system of the bog has been altered, and shore pine woodland has increased. However,
in open poois of water created by peat harvesting in the central part of the bog, sphagnum mosses and
dwarf shrub populations are beginning to regenerate.
Specific hydrological conditions are critical requirements for any bog community. Drainage lowers the
water-table and causes increased decomposition and seasonal temperature changes in the peat layer. The
combination of drier conditions and increased nutrient availability allows trees and shrubs to invade the
bog habitat and eventually out-compete sphagnum mosses and other plant species adapted to wet, acidic
and nutrient-poor conditions. Bogs with altered hydrologic regimes typically support dense shore pine
woodland. Many of the plants that rely on wet conditions, including cottongrasses (Eriophorum spp.),
sundews (Drosera spp.), and most species of sphagnum, disappear from drained and otherwise disturbed
bogs.

Project Purpose
Rationale for Review
Members of the public and non-government organizations have expressed a strong interest in the existing
and future uses of Burns Bog. Current zoning allows the owners to carry out activities such as limited
agriculture including cranberry fanning as well as sand, gravel and peat extraction and other industrial
uses.
—

—

Informed land use decisions concerning Burns Bog are currently hindered by a lack of understanding and
information about the current ecological state and functioning of the bog. Some information does exist,
yet it is often of a general nature or widely scattered in the literature and among various government
agencies, non-government organizations, academic institutions, members of the public, and First Nations.
There is a need to collect and compile existing information, as well as to undertake new scientific studies
to provide the necessary knowledge.
Objective
The objective of the Burns Bog Ecosystem Review is to determine the species and systems essential to
maintain the ecological integrity and long-term viability of the bog. The Review will explore and explain
the biological and physical components of the bog, the functioning of the bog and related ecosystems, the
factors shaping ecosystem structure and function, and the requirements for sustainable existence.
Land use decisions must be guided by knowledge of critical habitat within Burns Bog, as well as of
adjacent buffer areas. The present state of bog components will be assessed and their sensitivity
determined. The results of the Review will identify the extent and location of areas required to sustain the
bog. It is not within the scope of the Review to recommend the degree to which any remaining
assimilative capacity can be exploited.
The results of the Review will present a biophysical diagnosis of the present state, and sensitivities of
Burns Bog, as well as commentary on its history and significance. A geographical summary will be
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constructed from the data including all elements covered by the Review. This information will inform
future decisions on land uses (based on sound scientific principles). The Review will recommend specific
approaches for filling critical information needs where gaps in knowledge remain.
Advisor to the Minister of Environment, Lands and Parks
The Minister of Environment, Lands and Parks appointed a special advisor (the Advisor) to give her
direction on the Bums Bog Ecosystem Review and to ensure that the views of non-governmental
organizations are well integrated into the Review.
Identification of the Issues
From the results of a public working session and written comments received (Annex B), issues were
identified in order to help specify the topics of the Bums Bog Ecosystem Review. The issues identified
during this session were brought to the specific attention of the Review before the terms of reference were
set.
The terms of reference were developed with the list of issues and topic areas as a starting point. Two
further public working sessions were held to help develop detailed study topics for the terms of reference
(Annex C). In addition, written comments were received on the draft terms of reference for the specific
studies and were considered before the terms of reference for the Review were finalised.
A wide range of issues and potential topics were identified for the Burns Bog Ecosystem Review (Annex
B and C). In keeping with the objective and the desire to obtain answers in a timely manner, it was not
practical or necessary for the Review to tackle all of these topics. It was important for the Review to
identify from the “wish list” the information required and for which a study was feasible. The terms of
reference are a result of the application of a set of selection criteria (see page 4) to the numerous study
topics developed from the public working sessions and submissions.
Issues within the terms of reference that arise during subsequent public working sessions, and during the
preparation of the technical reports, will be considered by the Review and Review participants prior to the
writing of a final report to the Minister of Environment, Lands and Parks. The Environmental Assessment
Office (EAO) will also consider written public submissions to the Review regarding issues outside the
specific study terms of reference during the preparation of the final report.

Research Strategy and Design
A Focused Research Strategy
As with many studies of this type and magnitude, there are limitations to the resources and time provided
to prepare a complete description of Burns Bog and its supporting ecosystems. However, a focused
research strategy should allow for the Review’s objectives to be achieved in the timeframe provided. The
following strategy will be followed:
1. Provide a characterisation of the bog and bog-related communities and habitats through baseline
mapping and selected technical studies, focusing on important aspects of the hydrology, water
chemistry, soils, geology, wildlife, fisheries, and plants and plant communities.
2. Integrate the results of the separate technical studies through the use of a geographic information
system (GIS) and focus on the needs of unique and key species and critical processes associated
with the bog ecosystem. By focusing on these species and processes, and their biological and
physical needs, an effective means of understanding the factors necessary for maintaining the
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integrity of the bog should evolve. Drawing from the technical studies, the overall global and
regional context of the bog ecosystem, and the history of the bog and patterns of change, should
become evident. The analysis will allow for the identification of the extent and locations of areas
required to sustain the bog. This information will facilitate subsequent discussion of land use
scenarios and allow for decisions to be made based on sound scientific principles.
Criteria for the Selection of Topics
In choosing the specific studies to be undertaken, the following selection criteria were applied to the
broad list of issues and detailed study topics identified through public working sessions and submissions
(Annex B and C):
• The specific study provides critical information necessary for the overall strategy of providing a
characterisation of the bog and bog-related communities and habitats (speaks to the broader
question of the structure and key components of the bog and bog-related ecosystems, the ecosystem
processes, and the ecological connections);
• New and existing information includes a historic component to provide insight into changes in the
ecosystem structure and the operation of processes over time;
• Results of the specific study readily integrate with the results of other studies to provide insight into
the biological and physical requirements for maintaining the integrity of the bog (as ultimately
focused through an examination of the requirements of unique and key species and critical
processes);
• Fieldwork and analysis can be completed within the Review schedule (Table 1);
• Study requirements are cost-effective (i.e., providing a significant amount of information to the
Review relative to the cost of the study);
• Expert consulting scientists are available; and
• Broad support is achieved through public working sessions and other comments received during the
drafting of the terms of reference.
General Points of Research Design
Existing relevant data and literature will be compiled, and new data will be collected and analysed where
required for the preparation of the technical reports. The Review will be based on sound rigorous science
using established and accepted methods. The EAO will ensure that the studies are designed and
undertaken to meet the objective of the Review and will monitor and review progress on the studies to
ensure they meet standards acceptable to the EAO, relevant agencies and organizations, the public, and
First Nations. Delta Fraser Properties, the current major owner of Burns Bog, will retain consultants to
undertake required field studies. The EAO will commission consultants and obtain expert advice with
regards to the integration and analysis of the information.
Concerned citizens and citizen groups will be encouraged and provided with opportunities to participate
in all aspects of the Review. These include opportunities to provide personal knowledge about the bog to
the consulting scientists undertaking the studies. The consulting scientists and the EAO will consider such
personal knowledge during the preparation of the technical reports and the final report of the Review.
Study components will explicitly consider the implications of time limitations. For example, specific
challenges may be faced in interpreting seasonal or annual variations of the physical environment or
composition of the biological communities. Difficulties may also be encountered in describing ecosystem
dynamics and interpreting the significance of changing physical and biological relationships from data that
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represent a relatively short period of time. Such challenges will be addressed and set within the
appropriate context during the preparation of the final report. The implications of time limitations as they
relate to the specification of the terms of reference for the Review are further described under the specific
study terms of reference outlined below.

Work Programme, Responsibilities and Operational Consultation
The Environmental Assessment Office
The EAO, through the appointed Project Assessment Director, assisted by an internal team, will be
responsible for managing the Burns Bog Ecosystem Review. The EAO will ensure that the studies are
designed and undertaken to meet the objective of the Review, as well as monitor and review progress on
the studies to ensure they meet the standards acceptable to the EAO, relevant agencies and organizations,
the public, and First Nations. The EAO will liaise with the Minister’s advisor throughout the review and
co-operate with the advisor to ensure the Minister’s specific directions regarding public consultation are
achieved.
The EAO will:
• Seek access to expertise within the provincial, federal and local governments, as well as comment
and advice from non-government organizations, the academic research community, the public, and
First Nations, to assist in the design and evaluation of the studies and results;
• Prepare a bibliographic listing of relevant published literature concerning bogs as a key resource for
the Review;
• Monitor the progress of work in fulfilling the terms of reference;
• Manage the assessment of the study results with the Ministry of Environment, Lands and Parks
(MELP), other relevant government agencies, and First Nations;
• Provide assistance to the Advisor in consultations with the public;
• Co-operate with the Advisor to conduct public working sessions;
• Develop summaries of study findings;
• Report progress on the technical work to the Minister and assist the Advisor in disseminating the
results of technical work to the public;
• Report on the findings of the Review.
The Consulting Scientists
Consulting scientists will be retained to conduct the specific technical studies for the Burns Bog
Ecosystem Review. Specific terms of reference for each study component are outlined below. The work
will involve the collection and compilation of existing information, as well as the undertaking of new
scientific studies.
The consulting scientists, with the assistance of the EAO, will seek access to expertise within the
provincial, federal and local governments during the preparation of their technical reports. In addition,
non-government organizations, the academic research community, the public, and First Nations will be
provided with opportunities to provide information about the bog to the consulting scientists through
stakeholder and public working sessions and written submissions. The consulting scientists will consider
such information in the preparation of their reports.
Government agencies, non-government organizations, the academic research community, the public, and
First Nations will be provided with progress reports on the work conducted by the consulting scientists
and an opportunity to comment at that time. Comment received on the progress reports will be considered
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by the consulting scientists during the finalisation of the technical reports. Final technical reports will be
submitted to the EAO.
Public Consultation
The Advisor will serve as a direct link from the Minister’s office to the public. The Advisor will work
with the public to ensure a full understanding of, and access to, the Review. The Advisor will operate
independently from, yet in full co-operation with, the EAO.
The public will be provided with opportunities to provide their personal knowledge about the bog to the
consulting scientists undertaking the studies through stakeholder and public working sessions and written
submissions. The public will be provided with progress reports on the work and an opportunity to
comment at the time that reports are submitted. The study results will also be discussed with the public
prior to the completion of the final report.
The EAO will provide full access for the public to view documentation through the Project Registry in
Victoria and satellite repositories in the study area. The Project Registry will compile a database of
persons with an interest in the Review and who will receive information. In addition, Review documents
will be made available on a project website (http://www.eao.gov.bc.caJspecial).
First Nations
The EAO has contacted five First Nations regarding their interest in participating in the Review. These
include:
•
•
•
•
•

Katzie Indian Band;
Musqueam Indian Band;
Semiahmoo First Nation;
Sto:lo Nation; and
Tsawwassen Indian Band.

First Nations will be provided with the opportunity to submit information to the Review concerning the
ecology of the bog. First Nations interested in participating will be asked to develop, with the EAO, an
acceptable mechanism for that participation.
Schedule and Deliverables
The Burns Bog Ecosystem Review will adhere to a schedule as shown on Table 1.
Table 1. Schedule and deliverables for the Burns Bog Ecosystem Review.
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August 6

September
10

•

Consulting scientists contracted by DFP for the preparation of
technical field study reports.

August 16

•

Draft bibliographic listing of literature prepared and made available to
the Review.

September 20-3 0

•

Timeframe to hold stakeholder and public working sessions to provide
specific knowledge and information for consideration by the
consulting scientists.

September 15

•

Deadline for receipt of written submissions in order that they be
considered in the preparation of the technical field oriented reports.

Late September

•

October 15

•

Final deadline for technical progress reports and release for review and
comment. Some reports to be released by October 4.

October 15

•

Last date to hold stakeholder and public working session to receive
comment on the technical progress reports.

October 22

•

Deadline for receipt of written comments on the technical progress
reports.

October 31

•

Last date for public submissions to be made to the Review for
consideration by the Advisor and EAO.

November 5

•

Deadline for submission of the final technical reports to the EAO as
prepared by the consulting scientists.

November 15

•

Last date to hold stakeholder and public working session to discuss
study results, integration, and the final EAO report.

December 1

•

EAO to submit final Review report to the Minister.

—

DFP commission consultants to conduct field study components of
integrative phase.
• EAO commission consultants to provide integrative analysis.

Specific Study Terms of Reference

—

The Physical Environment

There are generally two types of studies to be undertaken for the Review: mapping and field oriented work
(see Sections 1 to 9 below) and the studies to integrate this work and to explain the ecosystem (see
Sections 10 to 14 below).
1. Baseline Mapping
Rationale
Reliable data gathering and interpretation requires a shared, accurate geographic frame of reference. That
frame of reference also facilitates the integration of data to develop an understanding of biophysical
relationships (e.g., water quality and aquatic communities) and ecosystem processes. Mapping helps
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locate the extent of processes and features critical to the bog.
The Task
• Develop and provide a base map of Bums Bog and surrounding lands.
Specific Approaches
• Conduct a low level flight to acquire aerial photography of Bums Bog and surrounding area.
Ground controls (targets) to be used during the flight and surveyed.
• Include surrounding lands north to the Fraser River, south to Highway 99, west to Crescent Slough,
and east to Panorama Ridge.
• Provide a geo-referenced, ortho-rectified, digital colour aerial photo-mosaic of the bog and
surrounding area at 0.25 m pixel resolution, capable of providing high quality image resolution at a
minimum scale of 1:1,000.
• Provide a digital elevation model (DEM) capable of 0.5 m contour accuracy. Identify surface water
drainage pattems.
• Create contour lines and produce a cartographic product.
2. Geology
Rationale
The geological framework establishes the template for peat formation and strongly influences hydrology
and plant communities. It is particularly important in understanding water balance. Mapping the extent of
geological features that contribute to bog hydrology helps define the extent of the area that contributes to
sustaining the bog.
The Task
• Describe and map the geological framework of the bog.
Specific Approaches
• Review existing literature on the Lower Mainland and the geological processes of the bog.
• Describe the bedrock, Quaternary and surficial sediments, and geological processes of the bog and
surrounding lands.
• Map the geological features, surficial materials and dominant geomorphic processes with special
reference to those influencing hydrology, such as aquifers and old river channels.
• Construct a stratigraphic profile (the number of cross-sections to be determined by variation in
surficial sediments) of the bog area (maximum depth of about lOm or deeper as necessary to define
critical geological features).
3. Soils
Rationale
Soils are critical to the distribution of plant communities and hydrology. Soil disturbance has altered
hydrological regimes and the distribution and character of plant communities. Bog soils have only been
mapped in a general manner that is not adequate to address issues conceming ecosystem dynamics or
related critical ecosystem processes. Information concerning soil chemistry may help define the extent of
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the bog ecosystem.
The Tasks
• Identify, describe, and map soils within the bog and surrounding area.
• Characterize soil chemistry, with special reference to mineral nutrients.
Specific Approaches
• Review existing soils mapping of the bog and surrounding lands.
• Participate in field studies of terrestrial ecosystem mapping (TEM; see descriptions under other
studies) to define soils and terrain units at representative sample plots throughout the bog and
surrounding lands. Characterize soils for soil moisture, slope, aspect, and depth and their
relationship to hydrology, plant and wildlife communities.
• Identify, describe (particularly for mineral, decomposed and undecomposed soils) and map soils
within the bog and surrounding area.
• Characterize soil water chemistry at TEM sample plots and in the periphery of the bog through
sampling of soils and lab analysis for pH, mineral concentration, available nutrients and
cation-exchange capacity.
4. Contamination of Soils and Water
Rationale
The presence of contaminants in the soils and waters of the bog may threaten the health of certain biota
and alter important ecosystem processes. Information concerning the location of contaminated sites and
the nature of the existing contaminants will prove important to considering the future viability of the bog.
The Task
• Identify and map contaminated soils, surface water and groundwater.
Specific Approaches
• Conduct a historical review of contaminated soils, surface water and groundwater. The review
should include existing contaminated soils and water reports on the City of Vancouver landfill and
industrial developments along River Road, historical aerial photographs, topographic maps, fire and
insurance records, site profile database search of BC Environment data, groundwater monitoring
wells, surface water licenses, historical land use, and fire insurance maps.

5. Hydrology
Rationale
The hydrological regime is the primary factor controlling bog development and sustaining raised bog
ecosystems. Alterations of the hydrological regime have profoundly influenced bog communities.
Long-term survival of the bog depends on understanding and maintaining an appropriate hydrological
regime. Bog hydrology operates in the context of regional hydrological processes and patterns.
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The Task
• Describe the bog’s hydrology, including a determination of the water budget and quantification of
the role of the major bog components.
Specific Approaches
• Review existing reports on surface and groundwater on the bog and surrounding lands.
• Determine the water budget of the bog through the integration of precipitation, evapo-transpiration,
inflow and outflow.
• Map and describe existing and historical surface drainage patterns, including direction of flow,
water elevation! level, and water volume, where possible.
• Map and describe existing and historical groundwater patterns, including direction and rate of flow,
relationship with surface drainage patterns, elevation! level, and volume, where possible.
• Map the 200-year floodplain for all streams within or on the periphery of the bog.
• Document seasonal (summer to early fall) variation in surface and groundwater hydrology and the
relationship with other drainages (i.e., the Fraser River, Boundary Bay).
• Identify and describe the discharge structures into the Fraser River and Boundary Bay.
• Identify, describe, and map all surface water licenses and groundwater wells within the bog and
surrounding lands.
• Participate in field studies of terrestrial ecosystem mapping (TEM; see descriptions under other
studies) to define hydrology at representative sample plots.
6. Water Chemistry
Rationale
The character of terrestrial and aquatic bog ecosystems depends strongly on water chemistry.
The Task
• Identify, describe, and characterize water chemistry.
Specific Approaches
• Review existing reports on water chemistry, including, but not necessarily limited to, the City of
Vancouver landfill; Piteau & Associates; Norecol, Dames and Moore; and BC Environment and the
Corporation of Delta databases of groundwater wells and surface water licenses.
• Collect water chemistry samples from existing surface drainages and groundwater monitoring wells
in Burns Bog and adjacent lands. Water chemistry analyses should include nutrients (phosphorus,
nitrogen, ammonia), total light and heavy metals, pH, dissolved oxygen, conductivity, total and
dissolved solids, turbidity, hardness, and dissolved anions and cations (water quality for the
protection of aquatic life).
• Characterize water chemistry at terrestrial ecosystem mapping (TEM) sample plots and in the
periphery of the bog through collection and analysis of water samples for the following parameters:
pH, hardness, conductivity, dissolved oxygen, exchangeable cations and redox potential.
• Compare and assess seasonal water chemistry from existing information and data collected in the
summer of 1999.
• Describe water chemistry in the bog in comparison to the Fraser River and Boundary Bay.

Specific Study Terms of Reference
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7. Wildlife
Rationale
Wildlife constitutes a critical element of the bog ecosystem and connects it to adjacent ecosystems. The
Fraser Delta is home to globally important bird populations that also use the bog. The bog sustains rare
and endangered species. Because of their special adaptations to the unique environment, bog wildlife
species contribute in a special way to provincial biological diversity.
The Task
• Provide a description of the wildlife, with special reference to rare and endangered species.
Specific Approaches
• Review existing rare and vulnerable (blue-listed) and endangered (red-listed) wildlife species lists
for the Chilliwack Forest District and numerous background reports over the last 30 years.
• Participate with soils, hydrology and plant biologists to contribute to terrestrial ecosystem mapping
(TEM) at representative sample plot locations throughout Burns Bog and adjacent lands.
• Describe and map all wildlife observations, distribution and abundance information and critical
habitat within Burns Bog and surrounding lands.
• Assess and identify the status of rare and vulnerable (blue-listed) and endangered (red-listed)
wildlife species in the bog and surrounding lands.
• All wildlife consultants to work as a team and record incidental observations of all birds to augment
the survey frequency specified for bird types noted below.
7a. Wildlife Invertebrates
-

The Task
• Provide an accounting of the occurrence of invertebrates of Burns Bog.
Specific Approaches
• Review existing rare and vulnerable (blue-listed) and endangered (red-listed) species lists for the
Chilliwack Forest District and reports, including, but not necessarily limited to, Ashton (1992),
Butler (1992), Cannings (1985), TERA (1989, 1990, and 1992), and BC Environment maps and
files.
• Conduct seasonal sampling and surveys of aquatic invertebrates (mainly insects) throughout Burns
Bog and surrounding lands. Provide a species list to the extent possible.
• Identify and map critical habitats for insects within Burns Bog and surrounding lands.
• Relate invertebrate fauna to food items for various wildlife species.
7b. Wildlife Herpetiles
-

The Task
• Provide an accounting of the occurrence of the herpetiles and their use of Burns Bog.
Specific Approaches
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• Review existing rare and vulnerable (blue-listed) and endangered (red-listed) species lists for the
Chilliwack Forest District, existing reports, and BC Environment maps and files.
• Conduct seasonal herpetile surveys as per BC Environment Resource Inventory Committee (RIC)
standard methodologies for terrestrial salamanders, tailed frog, Oregon spotted frog, red-legged frog,
and rubber boa. Provide a comprehensive species list.
• Identify and map critical habitat for all observed and potential herpetiles within Burns Bog and
surrounding lands.
7c. Wildlife

—

Sandhill Cranes

The Task
• Provide an accounting of the occurrence of the Sandhill crane and its use of Bums Bog.
Specific Approaches
• Review existing reports, including, but not necessarily limited to, Cooper (1996), Gebauer (1994,
1995 and 1999), and BC Environment maps.
• Conduct late summer to early fall post-breeding dispersal and pre-migration staging surveys within
Bums Bog and the surrounding farmlands.
• Identify, describe and map the distribution and abundance of Sandhill cranes in the bog and
adjacent lands.
• Identify, describe and map critical habitat used by Sandhill cranes during the summer to early fall.
7d. Wildlife Waterfowl
-

The Task
• Provide an accounting of the occurrence of the waterfowl and their use of Burns Bog.
Specific Approaches
• Review existing reports, including, but not necessarily limited to, Butler (1992), TERA (1989,
1990, and 1992), and BC Environment maps and files.
• Conduct weekly waterfowl counts of drainage canals and open water areas within Bums Bog and
surrounding lands. Of particular importance is migration use during August and September.
• Provide a species list of waterfowl using the bog and surrounding lands.
• Identify and map critical habitats for the various species of waterfowl within Burns Bog and the
surrounding lands.
7e. Wildlife Raptors
—

The Task
• Provide an accounting of the occurrence of the raptors and their use of Burns Bog.
Specific Approaches
• Review existing rare and vulnerable (blue-listed) and endangered (red-listed) species lists for the
Chilliwack Forest District and reports, including, but not necessarily limited to, Blood (1994 and
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1999), Campbell and Campbell (1983), Gebauer and Bekhuys (1994), Sullivan (1992) and BC
Environment maps.
• Conduct bi-weekly summer to early fall use surveys of raptors in Burns Bog including
documentation of diurnal raptor presence and utilization, nesting structures and habitat potential.
Surveys to follow Resource Inventory Committee (RIC) standard methodologies for raptor and
heron nest surveys.
• Describe, identify and map critical raptor habitat within Burns Bog and surrounding lands.
7f. Wildlife

—

Small Mammals

The Task
• Provide an accounting of the occurrence of small mammals and their use of Burns Bog.
Specific Approaches
• Review existing reports, including, but not necessarily limited to, Perdichuk (1999) and BC
Environment maps and files.
• Review existing rare and vulnerable (blue-listed) and endangered (red-listed) species lists for the
Chilliwack Forest District and BC Environment maps and files.
• Conduct small mammal trappings and surveys according to Resource Inventory Committee (RIC)
standard methodologies for snowshoe hare, long-tailed weasels, shrews, voles, mice and rats.
• Identify and map critical habitat for small mammals within Burns Bog and surrounding lands.
7g. Wildlife Black Bears
—

The Task
• Provide an accounting of the occurrence of the black bears and their use of Burns Bog.
Specific Approaches
• Review existing reports, including, but not necessarily limited to, Burns Bog Committee (1988),
TERA (1988) and BC Environment maps and files.
• Identify and map all critical habitat for black bears within Burns Bog and surrounding lands from
terrestrial ecosystem mapping (TEM) surveys.
• Conduct a literature review to determine the population dynamics, genetic implications and
sub-species impacts of the bog ecosystem for black bears.
8. Plants and Plant Communities
Rationale
Plant communities are the living framework of the bog and provide critical ecological functions. Specific
plant species not only constitute a major part of the bog’s biological diversity, but also drive major bog
processes such as peat accumulation and nutrient cycling. Sphagnum mosses are particularly critical in the
regulation of bog hydrology and the accumulation of peat. The bog contains several key plant species at
the geographic limits of their range. Also, exotic species are increasing in abundance in the bog and may
alter bog communities. This information will help with the future assessment of the impact of proposed
development on plant communities.
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The Task
• Provide an accounting of the occurrence of plants and a characterisation of the plant communities.
Specific Approaches
• Review existing rare and vulnerable (blue-listed) and endangered (red-listed) plant species lists for
the Chilliwack Forest District and BC Environment maps and files. Document the requirements of
indicator species within bog habitat.
• Provide an updated species list of lichens, mosses, herbs, shrubs and trees for the bog.
• Relate the occurrence of selected species such as velvet-leaf blueberry, cloud berry and bog
rosemary to plant communities.
• Inventory and assess the role of invasive non-native plant species.
• Participate with soils experts, hydrologists and wildlife biologists, and the terrestrial ecosystem
mapping (TEM) at representative sample plot locations throughout Burns Bog and adjacent lands,
to document the relationship of plant communities to wildlife, soils and hydrology.
• Conduct a comprehensive survey of the distribution and abundance of sphagnum species in the bog
and relate to ecological factors such as hydrology and soil chemistry.
• Conduct a reconnaissance survey of the macrofungi of the bog and adjacent habitats.
• Identify, describe and map all plant communities according to terrestrial ecosystem mapping (TEM)
standards within the bog and surrounding lands.
• Conduct a historical review of plant communities within the bog and relate the changes in plant
communities to previous human disturbance.
9. Fisheries
Rationale
As part of the Fraser Delta complex, Burns Bog aquatic ecosystems may play an important role in fish
habitat. There are questions about the nature of bog water and its relationship with fisheries.
The Task
• Establish the importance of Burns Bog to fish.
Specific Approaches
• Review existing information sources, including, but not necessarily limited to, DFO FISS database
and BC Environment maps and files.
• Review historical maps to determine the presence and loss of natural watercourses in the bog (see
also Section 5).
• Conduct fish population and habitat surveys of drainages within and surrounding the bog following
methodology to be recommended by the Ministry of Environment, Lands and Parks (MELP) and
based on Sensitive Habitat Inventory and Mapping (SHIM) field methodology.
• Identify and map fish habitat within the bog, including classification of watercourses and barriers to
migration. Assess the relationship between fish populations and habitat within the bog and
surrounding watercourse and drainages (i.e., Fraser River, Boundary Bay).

Specific Study Terms of Reference

—

The Ecosystem, Integration and Context

10. Computer Integration of the Biophysical Data on the Base Map
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Rationale
As introduced under Section 1, the ability to integrate all study information is needed. Interpretation of the
biophysical data requires use of a shared, accurate base map and geographic information system (GIS) that
facilitates the integration of data to develop an understanding of biophysical relationships and ecosystem
processes and dynamics.
The Task
• Provide a digital geographic information system (GIS) database.
Specific Approaches
• Develop a computer interface for customised display of biophysical information bases with query
and search capabilities.
• Utilize the base colour aerial photograph and survey information as the base for the data layers,
information and analytical functions.
• Digitize biophysical features and information as specific data layers onto the base mapping.
• Link photographs, field data and reports to the base map.
• System to be compatible with the provincial government Land Use Coordination Office (LUCO)
system.

11. Ecological Processes and Dynamics
Rationale
Long-term sustainability of bog ecosystems depends on the persistence of critical ecological processes.
These processes maintain conditions for typical bog species, ensuring the bog’s survival. Ecological
processes not only maintain bog communities, but also connect the bog to adjacent ecosystems and
terrain. Directly related to the processes, questions concerning ecosystem dynamics become important in
ascertaining directions of change in the bog and the mechanisms that determine that change.
Understanding the nature of bog-related ecosystem processes, and where they operate, helps contribute to
informed decisions about the extent and location of areas required to sustain the bog.
The Task
• Provide an accounting of the ecosystem processes and dynamics.
Specific Approaches
• Identify and locate critical processes at the individual, population and community levels.
• Quantify the contribution of each process, including energy flow, materials flow, population growth
and regulation, competition, succession and evolution.
~ Construct a food web for the various trophic levels (i.e., primary producers, herbivores, carnivores)
of the bog.
• Use indicator plant species (i.e., mosses, herb layer, shrubs and trees) to establish the dynamic
condition and developmental position of the bog and areas within it.
• Use tree rings to document changes in plant communities in conjunction with aerial photos, written
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records and, as appropriate, peat stratigraphy.
12. Disturbance, Regeneration and Restoration
Rationale
It is important to understand the patterns and role of disturbance in Burns Bog and their relationships with
ecosystem processes and dynamics in order to help determine what is required to sustain the bog. It is
similarly important to understand the processes of regeneration. In certain sites, ecosystem processes may
need to be restored for the bog to survive. Knowledge of restoration experiences and techniques from
other bogs will help define which disturbed areas can be incorporated into a long-term strategy for
sustaining Burns Bog.
The Task
• Provide an accounting of the role of disturbances to Burns Bog, as well as regeneration and
restoration potential.
Specific Approaches
• Document the pattern of succession using peat workings of different age and type.
• Describe and evaluate the ecological impacts of major categories of disturbance (e.g., road
networks, gas lines, hydro lines, mining, cranberry farming, landfill, irrigation, etc.).
• Carry out literature survey of bog restoration and techniques.
13. Ecosystem Health
Rationale
The original bog and adjacent ecosystems have undergone significant alteration by conversion and by loss
of ecological components. Techniques of ecosystem health analysis will allow an evaluation of the current
integrity and viability of the bog and related ecosystems.
The Task
• Assess the current health of the Bums Bog ecosystem.
Specific Approaches
• Incorporate an assessment of plant, animal and ecological diversity.

14. Regional and Global Significance
Rationale
Bums Bog plays a regional ecological role and contributes to provincial, national and global biological
diversity. Existing and planned biological diversity legislation, policies, and agreements may impact the
management of listed species. The bog is also influenced by regional biological and physical processes,
such as those in the atmosphere.
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The Task
• Provide an accounting of the regional and global significance of Burns Bog.
Specific Approaches
• Establish the bog’s biological significance by: comparing the bog’s ecological importance to that of
other bogs in the region and in Canada; ranking the bog with respect to other bogs in the world; and
evaluating the bog’s importance with respect to national and international obligations.
• Evaluate the bog’s role in, and relationship to, atmospheric processes by: quantitatively establishing
the importance of Burns Bog in regional atmospheric processes, carbon fixing and storage, oxygen
production and methane generation; and establishing the role of the bog in temperature control in
the region. Utilize techniques such as remote sensing, if applicable.
• Describe and evaluate the bog’s role in connecting ecological processes and habitats in the region
by: evaluating the bog’s ecological role (habitat, parts of the Fraser River corridor) in the Lower
Mainland; establishing how the bog is connected to uplands; describing and evaluating the role of
the bog for bird habitat and migration; assessing the relative role of connection to the bog’s
sustainability; and assessing the bog’s contribution to adjacent ecosystems.
Output and Dissemination of Review Results
The final report, produced by the Environmental Assessment Office (EAO), will draw from and summarise
the findings of the technical reports and make specific recommendations regarding the species and
systems essential to maintaining the ecological integrity and long-term viability of Burns Bog. In addition,
separate submissions made by the public concerning issues raised during the Review will be considered
and documented in the EAO report. The final report will be submitted to the Minister of Environment,
Lands and Parks by December 1, 1999.
Findings of the technical studies and EAO reports generated through the process of the Review will be
made available to the public, and will be accessible through the project website, the Project Registry, and
satellite repositories within the study area. The final report produced by the EAO will be publicly
available.
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Annex A: Results of the Public Working Session and Comments
Received on the Process for the Burns Bog Ecosystem Review
A public working session and open house was held at East Delta Community Hall, June 28, 1999, to begin
the public consultation component of the Burns Bog Ecosystem Review. The purpose of this first meeting
was to:
Introduce the purpose of the Review and outline the Review process and issues identified to date;
• Obtain public comment on new and existing scientific issues for study (see Annex B); and
• Identify important considerations to the development of study terms of reference to respond to
issues.
o

This annex reports on the points raised and comments received regarding the process for the Burns Bog
Ecosystem Review. Annex B reports on the points raised and comments received regarding the issues to
be examined by the Review. The Burns Bog Ecosystem Review terms of reference are based on
the wide range of issues and potential topics developed from public working sessions and
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submissions and listed in Annexes A, B, and C. In light of acknowledged time limitations and the
need to gather only information critical to addressing the stated Review objectives, it is neither
practical nor necessary to tackle all of these topics. Criteria applied in selecting the studies
undertaken are outlined on page 4 of this document.
There has been no attempt to verify the accuracy or validity of concerns expressed and reported here. In
addition, this record must not be considered a verbatim transcript. For the purpose of public record,
specific questions directed to Environmental Assessment Office (EAO) staff that required firm answers or
commitments have been included in the body of this document.
This report makes extensive use of excerpts from the working session notes. The excerpts included here
were chosen from the full set of notes because they:
•
•
•
•

Represent common views amongst respondents;
Add important detail to the general themes;
Demonstrate the range of ideas within a theme; and
Are clear and thoughtful statements.

General Comments Regarding Review Process
There were questions about the Ecosystem Review, how it came about and what it is meant to accomplish.
One participant was interested in learning about similar studies that had been done elsewhere. There was
also confusion over why an ecosystem review was being done rather than a full environmental impact
assessment (ETA).
“Where have similar studies been done?”
“My question is why is this ecosystem review being done and not a full project ETA. Why is it being done
now? I would like some background on how the review came about; what does it have to do with the
development proposal? Is there a pending project at this time?”
The EAO responded that there has been one similar study done in BC (i.e., the Saanich Inlet Study). They
offered to make copies of the final reports available for people to examine.
An ecosystem review is being done to provide needed biophysical information about the bog. There is
currently no specific project with a defined potential impact area to do an impact assessment of. A detailed
project description is usually required for a full project assessment.
A couple of people mentioned the proposal that was submitted by Delta Fraser Properties (DFP) and the
Province in February. One person noted that the First Nations Environmental Standing Committee was
never consulted. It was asked whether the proposal would have triggered an environmental assessment.
Another participant was interested in knowing the role the EAO played in planning that proposal. A
couple of participants were also interested in knowing how future development proposals would be
treated, and whether they would be subjected to the same assessment rules as other projects.
“I am on the First Nations Environmental Standing Committee (in Surrey) and we were never consulted on
the February proposal.”
“Late in 1998, I understand that there were secret meetings on putting Ferris wheels/a Disneyland in the
bog. Was your office involved in any of those meetings?”
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“What would trigger an ETA? Would the development proposal in February have triggered an ETA?”
“Since this is not an EIA, presumably when there is a development proposal submitted, probably in
March, will there be an ETA then? Or will this study exempt DFP from having to do an ETA?”
In February 1999, when the Minister of Environment, Lands and Parks became aware of the nature and
scale of the project proposed for Burns Bog, including a PNE proposal, she indicated that a full
environmental assessment would be done.

At the staff level of EAO, we had not received a project description but had considered several options for
the Minister in undertaking the review of a proposal. We determined there was no likely trigger under the
EnvironrnentalAssessmentAct (Act) and considered undertaking an assessment on a policy basis or
through designating the proposal a project under the Act.

When a proposal is submitted to the Corporation of Delta, in due course following the ecosystem review,
the EAO will determine if it represents a reviewable project as defined by the regulations to the Act. If
needed, that project assessment would draw heavily on the information gathered in the ecosystem review.

Comments Regarding Review Outcomes
There were several questions regarding the outcomes of the review. Participants wanted to know who
would be making management decisions regarding the bog as a result of the review and how those
decisions would be made. Furthermore, it was asked how DFP would be affected by the recommendations
from the review. One participant indicated their view that the study will likely result in development with
token protected areas.
“How will recommendations and decisions be made once the review is completed? Will there be a panel
looking at the results and making recommendations? What about valuation of the ecosystem? How and
will values be assigned to the ecosystem? Who will make the final decision on whether the bog is too
valuable to develop?”
“Regarding final recommendations... who will make them and what will we do with the
recommendations? If the recommendation is to preserve Burns Bog, what will DFP do with the land?”
“I have a feeling that this study will find that since sections of the bog are already dying, token sections
will be preserved and the rest developed.”
The results of the review will be compiled into a report to be prepared by the EAO and Special Advisor by
December 1, 1999. Tt will make conclusions about the functioning of the bog and related ecosystems.
Studies on a number of topics will be undertaken and reported, as expert consultants will provide their
conclusions as a basis for this report.
Public submissions will also be considered in the writing of the report. This report will provide the
context for future decision-making about the bog.
Some participants in the Working Session questioned the expected outcomes of the study in relation to
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their own goal of preserving Burns Bog. While a few people expressed the opinion that further scientific
study would be postponing the inevitable conclusion that the bog should be saved, a couple of people
indicated their belief that further study would just build the case for preservation. It was noted that several
groups have made formal statements supporting preservation of Bums Bog.
“Looking at this worksheet, under the heading that says ‘Other’, the term of reference should have another
option and that should be to leave the bog alone, it has served us for l000s of years!”
“I find it frustrating to have to go through this process, when I already know that the land is of scientific
and ecological value.”
“I am glad that there are going to be more scientific studies of the bog because I am certain that the more
we study Burns Bog, the more unique things we will find and there will be less and less doubt that it is
important and must be preserved.”
“I want the names of organizations recognized who support protection of Bums Bog. The Peat Land
Conference in Edinburgh, Scotland made a motion that Burns Bog should be preserved, New Westminster
Anglican Diocese, Vancouver District Labour Council to name a few...”
A few participants spoke of the value of Bums Bog as a green space and place of emotional and spiritual
healing.
“From the aesthetic and emotional point of view if you saw the mists hanging over the bog in the moming
and the sun setting over it in the evening there would be no question of its value to our society. We love
the bog and we love our farm land. Attacking the bog is like motherhood and apple pie, it becomes a big
issue, it is a part of our culture.”

Comments Regarding Review Credibility
There were a number of credibility issues raised during discussion of the review process. These covered
several key topic areas, including process, funding, timing, outside influences, budget and selection of
consultants.
Process
There was a concern that the ecosystem review be credible and objective. Several people indicated a fear
that the review and the EAO could be prone to external influences from municipalities, developers,
govemment agencies, etc. There was also a question as to the exact role of DFP in the process. A couple
of participants made reference to the Bums Bog Analysis, indicating their perception that the desired
outcome of the Analysis was evident from the beginning of the process. Another participant suggested that
questions of credibility would be best addressed through a neutral and transparent process.
“Is your agency prone to external influences? Will the review process be independent from other
provincial and federal agencies and agendas? Or will it be subject to political pressures, development
interests, union pressures etc.?”
“I was involved in the Burns Bog Analysis (1994/1 995); the desired outcomes of the Analysis were
obvious from the start.”
“My point is that the relationship between the landowner, consultants, and EAO and the public is very
important. As long as there is transparency, neutrality, participation and full disclosure, this could be really
25 of45

12/10/99 2:46 PM

Intrduction

http://www.eao.gov.bc.ca!special!bumsboglcomkomlO5.htm

successful.11
The principles of environmental assessment will be applied to the ecosystem review. Those are:
• The project will involve all interested groups, agencies and the public; and
• The process will be neutral and objective.
The EAO has the role of a neutral agency within the provincial government system.
Funding
The source of funding for the technical studies required in the review was an issue for a number of people.
When people learned that DFP will fund the technical studies they expressed concern that the source of
funding ‘taints’ the review. A couple of people expressed the concern that Delta Fraser Properties could
influence the results of the technical studies undertaken for the Ecosystem Review because they are
paying for them. One participant asked why the Province is not paying for the studies and another asked
whether the money that will be used to pay for the studies will come out of the $25 million loan given to
the developer by the Province.
“I am concerned because a developer can look in the yellow pages and hire a consultant to write a report
saying whatever it is they want. I am concerned that DFP will be able to influence the outcomes of the
studies because they are paying for them,”
“How can the end results of the studies ever say ‘no development’ when a developer is paying for the
studies?”
“Funding taints the whole review. The Province was all for the proposal in February: don’t the Deputy
Minister and the Minister feel this project is valuable enough to kick in money to fund the studies?”
The EAO will work with interested organizations and the bog landowners to select qualified consultants
to undertake the studies needed for the review. The advisor will be closely involved in the selection of
consultants and will seek to represent public concerns. The terms of reference for the studies will be
developed through consultation involving government agencies, non-government agencies and the
broader public. The landowner has agreed to pay for the studies. Proponent paid-for studies is the practice
in BC and is a legal requirement of an environmental assessment conducted under the Act.
Timeline
There were several comments on the time line for the Review. Generally, those who commented on it
expressed the opinion that there is not enough time to do a meaningful study. One person noted that the
schedule only allows for 4 months rather than 6 months of actual study time. The time line was also
compared to the time line for the Burns Bog Analysis, which had 10 months.
“I find it hard to believe that any meaningful work will be done in six months when nothing has been done
in the last ten years.”
“This is not a six month study. It will be mid-July at the earliest by the time the TORs are formed and
consultants hired, and the report to the Minister is due in December. This leaves four months for study at
the very most.”
“On December 1st, what will you be handing to the Minister? The Analysis that was done of Burns Bog
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was not very detailed because there just was not enough time and they had ten months to do it! Now you
are trying to do this in six months!~
The EAO acknowledged the tight time frame and indicated that a broad range of sources of information
would be accessed to deal with the field study time limitations, All sources of existing information
regarding the bog will be compiled (publications, government and non-government agency reports,
documented observational and field data). A bibliography is being compiled and will be made available on
the Internet.
Comparative information from similar situations will be relied on. The EAO requested that people with
information contact them in order to provide it to the review.
The EAO advised that this was an important information gathering opportunity not to be missed.
Budget
There were also questions about budget. One person was interested in knowing whether a cap had been
put on the money available for the technical studies. Another person asked to see the budget for the
review, including both the EAO’s budget as well as the budget of DFP.
“Has the developer put a cap on the money to be spent on consultants?”
“What is the budget for the Ecosystem Review? Please provide the budget at the next meeting.”
The EAO made a commitment to present review budgets as developed.
Consultants
There were a couple of questions regarding the selection process for consultants, whether consultants had
already been selected, and whether there would be a preference given to local Delta consultants. Another
person asked who would make the final selection of consultants and there was a question on who would
monitor the activities of consultants. There was a concern expressed that the studies themselves be
conducted in an environmentally sensitive manner.
“I have the impression that consultants have already been hired to undertake the review. My question is
will local consultants be considered and have an opportunity to bid for contracts and on what basis will
consultants be selected, will a preference be given to Delta consultants?”
“Will future studies be destructive to the ecosystem? Is there a way to oversee this process to make sure
activities are sensitive to the bog?”
The EAO advised that the consultants would be selected through an open process, in consultation with the
landowners, with input from interested members of the public. Selections will be based on qualifications,
suitability and cost.

Comments Regarding Process and the Terms of Reference
Participants were interested in learning how the terms of reference would be created and what sort of say
the public would have in creating the terms of reference. One participant expressed concern about the
frame of reference for the Review and thought that it should be stated explicitly that the bog is a fragile
ecosystem. Another person suggested the Review focus on natural areas and those that can be saved.
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“Will we have the opportunity to have input into the terms of reference?”
“Are you entering this process from the perspective that the bog is a fragile, rare ecosystem?”
“The study should focus on natural areas and areas that could be returned to bog, places that can still be
saved.”
The EAO will develop the study terms of reference through a consultative process of governmental and
non-governmental organizations, and the issues scoping session is the beginning of that process.
Comments on the issues will be used to develop the terms of reference (see Annex B).
The EAO will hold working sessions around July 7 and 8, 1999, to obtain further views and to develop the
terms of reference, taking into account the issues. The EAO will advise of the time, place and date for
those scoping sessions.

Summary of Key Points Raised on Review Process
• Participants were interested in knowing how the Review will affect future land use management
decisions about the bog. Many participants support preserving Burns Bog.
• Participants wanted assurances that the Review would be open and objective and would not be
susceptible to external influences from municipalities, developers and government agencies.
• There are concerns about the credibility of the Review, given that Delta Fraser Properties will be
funding the technical studies required and given the timeline for the Review. Participants were
interested in knowing the budget of the Review and how consultants will be selected.
• There was interest in learning how the terms of reference for the technical studies will be created
and whether there will be opportunities to participate. The EAO confirmed that the process to
develop the terms of reference would be open to the public, as well as government and
non-government agencies, and would advise of the next steps.
The Ongoing Review Process
Once the Review studies are under way, the EAO will publicize the next steps for public involvement in
working sessions to review progress and finalize reports on the studies. Anyone can make submissions to
the Review. Submissions should be made by mid October 1999 (see schedule in Table 1 of main
document above) to receive full consideration. The Minister’s Advisor will establish a schedule to hear
submissions.

Annex B: Results of the Public Working Session and Comments
Received on the Issues to be Examined by the Burns Bog
Ecosystem Review
The Environmental Assessment Office (EAO) and the Advisor to the Minister of Environment, Lands and
Parks (the Advisor) sought advice and comment on the ecosystem issues to be examined in the Burns Bog
Ecosystem Review from the following:

28 of 45

12/10/99 2:46 PM,

Introduction

http://www.eao.gov.bc.caJspecial/bumsbog/comlcomlO5.htm

•
•
•
•
•
•
•

The general public;
Non-government environmental and community organizations;
Delta Fraser Properties;
Relevant provincial and federal government agencies;
The Corporation of Delta;
The academic research community; and
Relevant First Nations.

In particular, a public working session on June 28, 1999 (East Delta Community Flail, Delta, BC),
provided opportunity for stakeholders and members of the public to express their views concerning the
issues. In addition, written comments were received (most often in the form of comments on a worksheet
provided during the public working session) and considered by the EAO and the Advisor. The working
session and submitted comments proved to be key in the scoping of the issues and the development of the
study terms of reference.
Annex B lists the general topics and sub-topics identified before the finalization of the terms of reference
for the Burns Bog Ecosystem Review. The topics and sub-topics served as a starting point or framework
from which to begin the discussion of the issues. Specific issues identified during the issue scoping phase
of the project are shown under their corresponding topic areas. Other identified issues not failing within a
specific listed topic, as well as general comments on the study design, are to be found at the end of this
annex.
The Burns Bog Ecosystem Review terms of reference are based on the wide range of issues and potential
topics developed from public working sessions and submissions and listed in Annexes A, B, and C. In
light of acknowledged time limitations and the need to gather only information critical to addressing the
stated Review objectives, it is neither practical nor necessary to tackle all of these topics. Criteria applied
in selecting the studies undertaken are outlined on page 4 of this document.

Topic A. The Physical Environment
1. Hydrology (including spatial patterns and seasonal variations)
•
•
•
•
•
•
•
•

Water sources (precipitation, flows, seepage)
Water collection zone and water storage (open water and soil water)
Water losses (evaporation, peripheral discharge)
Relationship between water and plant communities (water use and storage in plants, water loss
through plant transpiration)
Flow characteristics (volumes, flow directions, rates, depth profiles)
Overall water budget
Water quality (general chemistry, nutrient levels, contaminant levels)
Causes and mechanisms determining water quality condition and changes

Specific Issues:
Where does the water discharge from the bog? How does the quality of the water discharged affect the
receiving area or water body?
What is the temperature of the out-flowing water?
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What is the role of the bog in regulating water temperatures for fish? In regulating larger regional water
quality issues (e.g., nutrients, PH, etc.) for fish?
What groundwater flows toward the bog?
What is the seepage from landfills? In what direction out of the landfill do the liquid contaminants flow
(e.g., exiting the bog toward the south or flowing north across the bog)?
How does the rate of seepage carrying contaminants vary seasonally?
What are the effects of bog drainage?
How does water flow and artificial drainage affect the relationship between water and plant communities?
How does it affect the plant communities?
What are the effects of repairing some damage to the bog, such as reconnecting it to the Fraser River?
How does water loss and decay of peat soil affect carbon supply and accumulation?

2. Soils (including spatial patterns)
• Characteristics (composition, condition, depth profiles)
• Nutrient and contaminant levels and profiles
• Leachate sources, sinks and destinations (including relationship to hydrology)
Specific Issues:
What leachate monitoring has been done and needs to be done? How?
What are the effects of leachate from the landfill, its transportation, its toxicity, etc.?
What are the seasonal effects on leachate with regards to water stagnation?
What are the effects on the soils of the more recent activities in the bog such as cranberry farming, landfill
operations, and other industrial uses (e.g., sand, gravel, and peat extraction)?
What is the role of silt soils in the ecology of the bog?
Are soils the determining factor for the bog?
What is the carbon density of the peat soil and its direct relationship to the depth of the peat?
Is the bog storing or accumulating carbon? Is it within peat and sphagnum where carbon is sequestered
from atmospheric carbon dioxide?
What is the release of methane and carbon dioxide through aerobic decay? What is the mechanism for this
release?
How does peat behave (e.g., absorbency, restoration)?
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3. Geology
geological setting (including role in ecosystem function and character)
Specific Issues:
What is the involvement of geological setting in the model of Burns Bog’s ecological development and
the development of other bog ecosystems in the region?
How will filling affect the underlying sediments and the surrounding land?
What will happen in the event of an earthquake? Will the bog act as a buffer?
How appropriate is it to consider construction on the bog (i.e., a soft, deep, unstable area for large
structures)?

Topic B. The Biota
1. Inventory of biota (species lists, abundance, spatial distribution, temporal distribution, biodiversity
indices)
Specific Issues:
What is the biodiversity of sphagnum species?
What species of mushrooms, birds (songbirds and waterfowl), insects, and bats are present? Abundance
and distribution?
Where are there fish in the bog? Abundance and distribution?

2. Status of key species
•
•
•
•

Species key in determining ecosystem structure and function
Indicator species (characteristic species)
Non-native and invasive species
Species of specific interest to people (culturally significant species, charismatic species)

Specific Issues:
What is the status of black bear, deer, greater sandhill cranes, waterfowl, shorebirds, insects, and plants as
key species?
Can the greater sandhill crane and sphagnum species be used as indicator species?
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Is the greater sandhill crane a keystone species?

3. Status of unique species
Rare, threatened or endangered species (globally, provincially, and locally)
Specific Issues:
What is the status of unique or rare plants (specifically including mosses), the greater sandhill crane,
insects, and wildlife (e.g., birds, bear, deer)? How rare, threatened or endangered are these species, locally
and globally?
What is the status of two dragonflies (Aeshna sitchensis and Aeshna subaretica) and two waterboatmen
(Cenocorixa andersoni and Cenocorixa blaisdelli) found in the bog and of special concern? What is the
status of other rare aquatic insects in the bog?
How many greater sandhill cranes use the bog, what portions of the bog do they use, and can they survive
without the whole bog?
Were the greater sandhill cranes indigenous to the bog or did they appear after peat mining? Could or
should more ponds be created to enhance their habitat?

Topic C. The Ecosystem
1. Ecosystem structure and function (including spatial patterns)
• Ecosystem structure (species linkages, defining characteristics)
• Ecosystem process flows (species interactions, interactions with the physical environment, biomass
flows)
• Community and habitat characterization
• Species requirements (habitat level and landscape level)
Specific Issues:
Is the bog ecosystem viable? Has viability been lost?
Where are the streams that support fish?
What are the breeding and migratory requirements of the endangered species?
What is the use of the bog as part of the Pacific flyway?
What are the land use requirements for mating pairs of greater sandhill cranes and bachelors?
To what extent do species rely on the landfill as a source for food? Would congregation of those species
persist if the landfill were closed?
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What is the function of the edge forest?

2. History and change
• Historical structure and extent of communities; causes and mechanisms of change
• Effects of disturbance on ecosystem structure and function
• Successional community dynamics and relationships
Specific Issues:
What is the history of Burns Bog prior to industrial uses and adjacent urbanisation?
What is the current state of the bog, and in what direction is it moving on its own?
What are the elements necessary for the bog to “heal” itself and for a “healed” bog to maintain itself?
What can the bog become?
What is the chronology of development and commercial activity?
What have been and will be the impacts on the bog and its wildlife of development (e.g., cranberry
farming, industrial or landfill activities)?
Is further physical reduction or division of the bog possible without destroying the bog altogether? What
level of development would put the existence of the bog in danger?
Do current uses of the bog represent suitable or unsuitable risks to the perpetuation of important
ecological values of the bog or surrounding habitats?
How could development lead to the contamination of soils and water?
What has been the restoration capability of the present bog from peat harvesting and drainage ditches?
What are the predicted outcomes of building and urbanization of the bog land?
What would be the effect of cranberry farming or soil extraction on the majority of the property?
What have been the adverse effects (short-term and long-term) of surrounding highway development on
the integrity of the bog (including hydrology, plants, and wildlife)? Based on these findings, what will be
the effects of further development, and how do we maintain the integrity of the hydrology and the
ecosystem in the remaining property?
What natural or artificial rehabilitation has there been?
How can we preserve and enhance the existing bog? Can it be restored, recaptured, and expanded?
What is the restoration potential of the existing bog and the surrounding lands?
In what ways is each seral stage important or vital to the seral stages before and after it and to the next
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stage in the continuum to which it, too, is evolving through ecological succession?
What was the historical water flow and relationship of the bog with the Fraser River? How has the
hydrology been altered over time?
What is the original catchment area of the bog? What was lost to development, and what has been the
effect on the composition of the bog?
What is the historical information on the species that previously used the bog?
Could species and habitat exist on less land if some development occurred, including significant
preservation of the bog ecosystem?
Is the bog suitable for multiple use management?

3. Global and regional context of the bog ecosystem
• Global and regional function of the bog (carbon storage, primary productivity, climate modification,
hydrological function)
• Connectivity (interactions with adjacent ecosystems, role as wildlife corridor or buffer)
• Global and regional significance (in terms of size, structure, biodiversity)
Specific Issues:
How much of the property should be preserved to maintain an acceptable level of global and regional
function?
What are the global and regional ecosystem services provided by the bog?
What is the output of oxygen by the bog vegetation, and how does this compare within the regional
context of the Greater Vancouver Regional District?
What is the relationship between air quality and air pollution in the Lower Mainland and the bog? What is
the role of the bog? Does the bog contribute to clean air? What would be the effects of alterations to the
bog on air quality over the short term and long term? How does air quality within the bog compare to the
rest of the Greater Vancouver Regional District?
What benefits to the Lower Mainland air quality can be attributed to the bog as a carbon sink? What can
be attributed to other natural sources?
What is the role of the bog regarding methane levels? What is its methane holding capacity? How might
this change with development?
What is the carbon storage capacity of the bog?
What is the bog’s role in or relationship with the global warming problem?
What is the role of the bog in contributing to Canada’s carbon credits? What happens if the bog is
destroyed?
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What is the importance of edge habitats and corridors?
What are the requirements of specific species (e.g., black bear) for corridors between the bog and
surrounding areas?
What is the relationship of the bog to the surrounding habitat (e.g., the farm fields surrounding the bog
being important to migrating waterfowl; what would be the effects of draining the bog on the surrounding
fields and use of that habitat)?
What are the duck populations in winter and their relationships with those on Boundary Bay and on
upland farmland? How much hunting has occurred and what species?
Can the bog ecosystem be connected with local and regional parks to enhance its overall significance?
What is the mortality of animals caused by traffic around the bog?
What are the relationships between the bog and other ecosystems (e.g., the relationship with fish, marine
life, and water quality)?
What are the relationships with and potential impacts on agriculture? What is the impact on farmland of
the alteration or development of Burns Bog?
What are the impacts of the surrounding developments or land activities on the bog? What will be the
impacts of future adjacent development (e.g., residential development, landfills)?
What is the relationship between Bums Bog and the Fraser River?
What are the relationships to fisheries and water quality in Crescent Slough, the Fraser River, and
Boundary Bay?
What are the relationships and potential impacts on environmentally sensitive areas of Boundary Bay and
the Fraser River?
How do we ensure adequate isolation from adjacent urban development?
What is the need for wilderness in an urban area? What is the role of the bog?
In what ways can the lands on the periphery of the bog be better managed to protect the bog?
How are other bogs treated, preserved, or developed?
What is the relationship between the bog and the susceptibility of the region to natural hazard events (e.g.,
fire, earthquake)?

Other Issues
The following issues for the Burns Bog Ecosystem Review were identified during the initial issue scoping
as a result of the public working session and the comments received, yet did not fall under any of the
above listed topic headings:
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• What are the cultural, aesthetic, spiritual, and/or emotional values of the bog (including the
qualitative as well as quantitative)?
• What is the real value of the bog to the Lower Mainland? Is it more important to save the bog than
farms or other candidates for development?
• What is the value of time in the evolution of the bog ecosystem?
• What is the potential value of the bog in terms of the paleobotanical and archeological information
that it holds?
• What are the research and ecotourism opportunities?
• What are the potential liability issues in the event of flooding if the bog is developed?
• What is the legal status of the original purchase of the land?
• What is the historic pattern of ownership, including an accounting of the costs and taxable values of
the parcels?
• Is there an urgent need for change in ownership of the bog? Is there an urgent need for some form of
government agency intervention to either protect or enhance environmental, educational,
recreational, or heritage values of the bog?

General Comments on Study Design
The following general comments concerning the study design for the Burns Bog Ecosystem Review were
received during the initial issue scoping:
• The time constraints of the ecosystem review do not allow sampling during all seasons, putting in
question the validity and credibility of the studies (i.e., variations in hydrology over the year; use of
the bog by migrating and nesting birds; important ecological processes in the spring).
• Studies cannot adequately address the issues because several years of sampling are required to
obtain representative data (e.g., this has been an unusually cold and wet winter and spring).
Ecologically meaningful studies cannot be done in three to four months of one year.
• As one of the most under-studied bogs in the world, it will be difficult to determine what important
rare species are in the bog during the Review.
• The present time frame will not allow the Review to effectively study any damage or disturbance
done to the bog ecosystem and its function.
• There is difficulty in studying the bog ecosystem as it now is and considering it as a static entity,
rather than one that is evolving and changing over time. The “snapshot” this review will develop
will raise more questions that can only be answered with more extensive studies.
• Given the short time frame, emphasis of the technical studies should be on literature review.
Fieldwork should be subsequent to the literature review and serve as a means to verifS’ and update
information.
• Previous studies (e.g., the “Burns Bog Analysis” of 1993) may make a useful starting point for the
Review.
• The Review needs to include an examination of studies conducted elsewhere in the world.
• The Review may encounter difficulty in finding experts to conduct the research (e.g., in the field of
bog hydrology).
• It would be extremely useful to produce bioregional maps of all the available ecosystem
information.
Complex systems research and simulation modelling will be useful in the integration of the
technical studies to reach an understanding of the bog as a “whole”.
• The selected methods for study should have no impact on the bog.
• The Review needs to consider the study area and how it defines the “bog” because surrounding
lands may also be part of the bog ecosystem and important to consider in the studies. Different
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stakeholders provide different definitions of what constitutes the bog.
• There are wider cultural, spiritual or social definitions of what constitutes the bog (as opposed to a
strict scientific definition). We need to be clear and explicit regarding the geographical boundaries
of the bog we are studying (e.g., one suggestion would define the bog as all undeveloped areas and
areas which can be restored).
• All studies should be undertaken toward providing information necessary to ensure the complete
protection of the bog (e.g., with a park in mind).
• Studies should be designed to facilitate updating of the information over time (especially with
regard to the species inventory data). The Review should identify the “gaps” and indicate what
biologically meaningful timeframes will be required for future studies.
• The Review should identify which topic areas should have the highest priority for further technical
study. What needs to be studied to get a more complete understanding of the bog ecosystem?

Annex C: Input To Terms of Reference Results of Public
Working Sessions on the Development of the Terms of Reference
for the Burns Bog Ecosystem Review
-

Public working sessions on July 8 and 12, 1999 (Delta Town and Country Inn, Delta, BC), provided
opportunity for stakeholders and members of the public to help develop detailed study topics and
methodologies for the Review terms of reference. Input was sought regarding general methodologies,
specific sampling and study procedures, study tools, and consultants for the studies. Numerous
suggestions were received and considered.
This annex summarizes the results of those working sessions. Suggestions regarding consultants to
undertake the studies are not noted here. The Burns Bog Ecosystem Review terms of reference are
based on the wide range of issues and potential topics developed from public working sessions
and submissions and listed in Annexes A, B, and C. In light of acknowledged time limitations and

the need to gather only information critical to addressing the stated Review objectives, it is
neither practical nor necessary to tackle all of these topics. Criteria applied in selecting the
studies undertaken are outlined on page 4 of this document.

Geological Setting and Soils
General Methodology
• Base sampling design, data collection, analysis and storage in a geographic information system

(GIS).
• All sampling should be geo-referenced.
• Ensure that consistent reference points are used for data collection.
• Examine prior and existing work by other organizations or agencies as models.
• Data collection and analysis to examine characteristics or features both in the horizontal plane (x-y
axis) and along the vertical (z axis).

• The vertical soil horizon sampling should extend from the surface to the source or base material
where possible.
• Procedure to be followed
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• Using results of aerial photographs and existing information on the bog, inform sampling regime.
• Sample utilizing GPS.
• Incorporate into a digital database (linking layers in the database, and data points to specific data!
text/ photos).
Soil Sampling and Specific Studies
1.
2.
3.
4.
5.

Soil types (units, including profile characteristics limnic peat, sphagnum, Lumbum soils).
Nutrient levels.
Heavy metals (Cd, Pb, Hg, Fe).
pH.
Characterization of soil micro- and meso-flora and fauna communities (focus on indicators of
subsurface community types).
6. Quantify the role of soils in air quality (local and as a portion of the regional Lower Mainland) and
relative importance of carbon storage and methane production functions.
7. Role of methane bacteria in permeability.
8. Position of ash layers (volcanic ash and ash from fires):
—

• Volcanic ash for dating indication of rates of accumulation of soils throughout the bog.
• Fire determine the role of fires in the bog ecosystem.
—

—

9.
10.
11.
12.
13.

History of disturbance and the elevation of undisturbed areas.
Geological features, including historic geological features (i.e., lake and canyon features).
Role of the geological setting in the bog’s evolution and existence.
Subsidence and earthquakes boiling sand issue related to high tide (water pressure underneath).
Comparison of peat accumulation rates at disturbed and undisturbed sites:
—

• Rate at which mined areas have accumulated peat.
• Relation of peat accumulation with location of drainage ditches.
• Potential for reclaiming disturbed areas of the bog (impact of the landfill on soils; impact of
pollutants on bog soils; feasibility of reclamation).
Study Tools
• Review existing studies and geological maps.
• Examine post-glacial history types of deposition (existing information).
• Use highway and railway survey data (e.g., two railways used to run through the bog BNR and
CN).
• Survey the profile of the bog.
• Look at studies in Germany reconstruction of raised bogs after WW II.
• Contact relevant departments and experts concerning archaeological sites in the area.
• Study Alex Fraser Bridgeway bore holes.
—

—

—

Other Points
• Note that different regions of the bog represent different “stages”, and thus may provide a “snapshot”
of history, considering the limits of the study.
• Studies should attempt to build a historical database and context.
• Linking specific studies to the overall context and history of the bog (e.g., peat harvesting) may
suggest or provide additional information.
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• Studies should build in a regional (Lower Mainland) context (e.g., historical relationship between
peat, the soil regime, flooding, and the Fraser River), as well as a Pacific Northwest, North
American, and global context.
• Let the sampling strategy be dictated by the need to understand the anatomy of the bog, not by
predetermined strategies that are not adjusted during sampling based on findings (e.g., do not use
pre-determined core depths where possible).
• The relationship between the soil regime and fish and aquatic life should be examined.
• The role and impacts of soils and geological setting of the bog on natural hazards events should be
examined (e.g., document fault lines; examine flooding and the relationship with the Fraser River).
• Who constructed the board pits located in the bog and why?

Hydrology and Water Quality
General Methodology
• Base sampling design, data collection, analysis and storage in GIS (see “General Methodology”
under “Geological Setting and Soils”).
• Ensure consistency with “Geological Setting and Soils” study design and all other study
components where possible.
Sampling and Specific Studies
1. Surface water and drainage patterns (sources and outflows; flow directions and rates; storage
ponds, reservoirs, and other standing water; water quality nutrients, contaminants, pH, dissolved
02, temperature).
2. Groundwater (sources; flow directions and rates; storage and upwelling; levels; water chemistry;
temperature).
3, Document surface features relevant to bog hydrology and water balance (e.g., drainage ditches,
canals, elevations, control points, inflow sites); identifSr control structure and measure flows.
4. Examine hydrologic properties of surface and underlying materials.
5. Document land use in the area of the bog as it relates to bog water and water quality (e.g., local
developments; contaminant sources and destinations; roads and highways; wells and other water
extractions; cranberry farming). For example, what are the effects of fill and loading on bog
hydrology of Highway 91 development? What are the impacts of different fill materials on
hydrology?
6. Document the relationship between the Fraser River, Boundary Bay, other watersheds, and the bog.
7. Document the rates and levels of precipitation and evapo-transpiration (focus on broad-leafed
vegetation only for transpiration study).
8. Integrate, to provide a water balance and overall “picture” of the hydrology.
9. Consider aquatic habitats and relationship to hydrology (e.g., beavers, fish).
—.

—

Study Tools
•
•
•
•
•

Pitt Polder (use as a model) records of water control, and relationship to bog communities.
Tree-ring analysis historical hydrology (weather records, fires, etc).
Topographic survey current and historical.
Water licenses withdrawal, 80th Street Ditch, and impacts.
Role of ditches in nutrient delivery (e.g., Birch trees able to grow in bog because ditches provide
nutrients when water passes by) Plug ditches and see what happens.
• Role of ponds in hydrology from literature (New Zealand; bogs are “deserts” part of the year).
-

—

—

—

—

—
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• Rates of peat decomposition relationship to hydrology contact Richmond Nature Park.
• Contaminants see Piteau report; City of Vancouver testing.
—

—

Other Points
• Note the need to integrate and draw the connection between hydrology, wildlife, plant life, and
human disturbances of the bog (e.g., ditches, effect of compaction due to landfill sites).
• Altered areas can be examined as evidence of the effect such disturbances can have on the bog’s
hydrology (i.e., the northeast corner).
• May be significant seasonality limitations (i.e., seasonal variations in water-table and ponds).

Wildlife
General Methodology
• Base sampling design, data collection, analysis and storage in GIS (see “General Methodology”
under “Geological Setting and Soils”).
• Ensure consistency with “Geological Setting and Soils” study design and all other study
components where possible.
• Focus on the examination of unique species (rare, threatened, or endangered) or key species,
because the overall restrictions of the review do not allow for a more complete inventory of the
biota.
• Refer to the Ministry of Environment, Lands and Parks (MELP) submission regarding suggestions
of specific species to study (some are listed below).
• For all species studied, will require:
• Occurrence (numbers).
• Distribution.
• Critical and key habitat requirements (requiring classification of habitats and the identification of
use by biota).
• Studies should address differences in habitat requirements of species by life history stages and
gender (e.g., habitat use for reproduction).
Sampling and Specific Studies
1. Invertebrates (note CDC listed species).
2. Herpetiles, concentrating on amphibians (e.g., Oregon spotted frog, red-legged frog).
3. Mammals (e.g., Snowshoe Hare, Pacific Water Shrew, Southern Red-Backed Vole, Trowbridge’s
Shrew, Black Bear, Black-Tailed Deer).
4. Birds (e.g., Sandhill Crane, raptors
5. Waterfowl (e.g., Trumpeter Swan, Pintail)
Other Points
• During studies, place moratorium on hunting so that all of the animals are not spooked. Noise could
also be affecting fauna.
• When assessing the habitat provided by the bog, it is important to consider current importance and
potential future value when most other areas will have been developed.
• Need to address the reasons why certain species use the bog (e.g., do some bird species use the bog
on their migration routes? Do some bird species use the bog because of the habitat it provides or
simply because it is a refuge?).
• Need to document the use of areas outside of the bog and relate to habitat requirements within the
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•
•
•

bog (e.g., the Sandhill Crane). What activities on adjacent lands are compatible with ecosystem
survival?
Need to determine the critical total area of the bog required to maintain indicator species (consider
edge effects)
Need to determine the species that are in the perimeter forests and the role of the forests as a buffer.
For waterfowl, keeping in mind three main categories of use, only early migrants will be able to be
surveyed within the given study time frame: early migrants (July October); wintering use
(November February); and breeding waterfowl (March July).
Studies will likely rely predominantly on new data collection via surveys as there is little
information that currently exists (for birds, there are some isolated records, as well as hunting data
that can be useful).
—

—

•

—

Fisheries
General Methodology
• Base sampling design, data collection, analysis and storage in GIS (see “General Methodology”
under “Geological Setting and Soils”).
• Ensure consistency with “Geological Setting and Soils” study design and all other study
components where possible.
Sampling and Specific Studies
1. Determine the historic importance of the bog to fish. Studies should try to assess the services the
bog provides with respect to water quality and fish habitat in the Fraser River.
2. Survey waterways and water bodies (ditches, ponds, etc.) to document and inventory fish species
present and frequencies of occurrence sample linking waterways, as well as those within the bog.
What is the role of floodgates in determining fish distributions?
3. Link fisheries to hydrology of the bog via nutrient levels of water, algae growth, and zooplankton, as
well as toxicity.
4. Examine food, nutrient, and temperature modification and impacts thereof due to discharges from
the bog (i.e., the Fraser River and juvenile salmon).
—

Other Points
• There will be significant seasonal sampling problems, as transient and seasonal species may be
missed (e.g., juvenile salmon).

Plants and Plant Communities
General Methodology
• Base sampling design, data collection, analysis and storage in GIS (see “General Methodology”
under “Geological Setting and Soils”).
• Ensure consistency with “Geological Setting and Soils” study design and all other study
components where possible.
• To focus inventory work, provide occurrences of rare, unique and indicator plant species over the
entire bog, selecting representative areas.
• The occurrence of these species should then be linked to the hydrology (including relationship to
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substrate old river channels), the soils, and the wildlife.
The overall strategy should identify the critical requirements for plant species, linking to the results
of the other studies.
Other species groups, whose occurrence is largely unknown in the bog, should also be examined
specifically fungus and lichen were identified.
The species occurrences should be placed in the context of local and global rarity.
Species lists should document regional distribution differences within the bog.
—

•
•
•
•

—

Sampling and Specific Studies
1. Document the occurrence of the following rare, unique, or critical species:
•
•
•
•
•
•
•
•
•
•
•
•
•

Eriophorum virginicum
Campylopus
Cloud Berry
Crow Berry
Velvet-Leafed Blueberry
C. introflexus
Bog Rosemary
Bog Lorel
Sundews (long-leafed and round-leafed species).
Bunchberry
Star Flower
Orchids
Violets

Overall, all the species noted in Discovery 19(4): 120-121, 1990 should be examined.
1. Document the occurrence of the following “indicator” species:
•
•
•
•

Sphagnum (and relationship to disturbance what does it tell us?).
Significant (big) trees old spruce and crab apple, roosting trees, nesting trees.
Edge species (i.e., the deciduous forest).
Invasive species (e.g., introduced blueberries and cranberries what do these indicate for the bog
ecosystem?).
• Inventory plants with economic value, with medicinal properties and with agricultural value.
• Plant community characteristics should be linked to the hydrology sphagnum relationship (what
about algae?).
• Examine the relationship to existing impacts (i.e., role of hog fuel, road, highway on the
introduction of new plant communities).
—

—

—

—

Study Tools
o
o
o
o

o
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For plant studies, satellite imagery and multi-spectral scans might also prove useful starting
points, in addition to aerial photos.
Undertake literature review.
For measurable uniqueness, utilize the Conservation Data Centre.
See proceedings from Edmonton Convention Centre Symposium (August 23-27, 1987)
Wetlands! Peatlands, National Peat Association; also Peat Committee Final Report, B.F.
Haanel, 1925.
Get species lists from the bog group in Seattle; University of Western Washington has also
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o
o

studied the Hylebos Bog.
Comparative studies of Burns Bog with other bogs (i.e., Hylebos Bog in Seattle, other bogs in
the Lower Mainland).
Utilize old surveyor notes (e.g., Royal Engineers, Hudson Bay Company).

Other Issues
o

Note that there may be genetic differences in the plants found in Burns Bog compared to
those found in other areas, or might be relic species from post-glacial times (e.g., species in
the bog at their southern most geographical range may reflect this).

Ecosystem Dynamics, Bog Disturbance, and Succession
General Methodology
o
o

Link the documented disturbances and changes with all Review studies in order to achieve an
understanding of the ecosystem dynamics and processes at work.
In order to understand the key! basic! critical ecosystem processes: i) examine the historical
evidence of other bogs (examples of what has occurred “real life” models); ii) examine the
historical evidence of disturbances in Burns Bog (use maps, aerial photos, etc.); and iii) link
the evidence (via overlay and links using GIS) to hydrology, water chemistry, and species
composition changes.
—

Sampling and Specific Studies
1. The following should be documented to provide historical context of disturbance and change
in the bog:
o Glacial movement (including isolation aspects of the bog, the context for plant and
community distributions, and the context for community change and evolution).
o History of fire (including the role in succession and plant community composition
core
work related to the soil studies).
o Climatic history recorded in the bog (via cores and tree rings).
o Historical land use (including archaeological evidence, use by First Nations, peat harvesting,
agriculture, landfills, urban development, roads, ditches, and dykes).
o Specific historical water control and alteration in the bog (including creeks).
o Changes to the plant community over time, patterns of natural succession, and changes due to
changes in the hydrology.
o Changes in the wildlife, linking to isolation effects and corridors! connections.
o The effect of air pollution on the bog (e.g., dendrochronology study has been done of
Queensborough Bog bogs obtain many nutrients from the atmosphere; it was found that air
pollution has a eutrophying effect on the bog).
2. The following critical or important ecosystem processes should be examined:
o Carbon storage (peat formation);
o The maintenance of the edge;
o Water chemistry and hydrology (link to air quality! microclimates);
o Primary productivity;
o Gas exchange;
o Water storage, filtration, and regulation;
o Roles of wildlife;
o Resiliency and biodiversity preservation; and
o Regional wildlife use (e.g., use as a refuge, Pacific Flyway role).
—

—
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3. The effects of noted specific types of anthropogenic disturbances that should be studied
include the airport Boundary Bay (YVR) development, interception canals, transmission
lines, highway development, River Road, gas BC Gas and GVRD lines, sewage lines,
culverts, rail lines, hunting, garbage dumps, the Pineland Peat Operation, composting, the
60th Ave. Dow Chemicals operation, the City of Vancouver landfill, cranberry farming, and
the cutting of Christmas trees.
—

-

Study Tools
• Documentation existing in previous studies on the regeneration of Burns Bog, as well as other bog
studies.
• Information held by the academic research community.
• Relevant documented national and international obligations and roles.
• Study of tree growth rings (ring widths could correlate with activities or disturbances in the area).
Other Points
• Question regarding having the right baseline description of the bog community (shifting baseline
problem). How do we know where we should be?
• Both quantified evidence of ecosystem changes and more qualitative! natural history information
will likely prove useful.
• It was noted that the documentation of historical events is very important to the integration of the
separate technical study results.
• Integration will ultimately require use of a model (whatever type or form that takes), yet it was noted
that public understanding of the model results was necessary and model structure and parameters
should be robust and not open to major criticism or question.

Regional and Global Significance
Sampling and Specific Studies
The following should be documented to provide the regional and global significance of the bog:
1. Obligations of conventions and agreements (what they are, the role of the bog, and the relationship
to the commitments, linking to the reason for the specific agreement).
2. Burns Bog in the context of other bogs and wetlands in terms of their classification, their size, their
location, the destruction or alteration of other wetlands, and biodiversity. The context should be set
regionally, provincially, nationally, North America-wide, and world-wide.
3. The role of Burns Bog in climatology and atmosphere, including air quality (evapotranspiration and
humidity, air pollution, and temperature regulation), greenhouse gases, the extent of the Lower
Mainland air-shed (e.g., fire affecting other regions of the Lower Mainland), and carbon storage.
Specifically consider lichen community dynamics as it relates to air pollution.
4. The relationship between Burns Bog and other land uses, including green spaces in the Lower
Mainland (and the relationship of Burns Bog to various government policies, objectives, and
obligations), and adjacent land uses (including landfills, industry, agriculture, residential
development, urban development, and utilities and services).
5. The role of Burns Bog in supporting fish and wildlife species in the greater Vancouver region,
including the specific consideration of the connections to the upland.
6. The relationship between Burns Bog and estuaries (i.e., Boundary Bay), the Fraser River, and other
waterways in terms of water quality and the network of fish and wildlife.
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It was noted that many issues of regional and global significance directly address the role of the bog in the
provision of ecosystem services.
Study Tools
• There are many existing studies on the relationships of wetlands and bogs in which to find the
specific methods for addressing these questions.
Other Issues
• Some participants in the working session expressed a strong desire for the Review to address
valuation issues. Specific issues included the monetary valuation of ecosystem services,
responsibilities to future generations, and financial liabilities (e.g., in the case of a severe flood). As
the EAO has not been given the mandate to address such issues during the preparation of the
technical studies for the ecosystem review, it was noted that concerned stakeholders and members
of the public should document and express these concerns and values in written submissions to the
EAO. The submissions will then be considered during the preparation of the final report to the
Minister.
• Educational and tourism potential of the bog, and the potential to develop environmentally benign
industry in the bog were also noted as important issues to consider.

[EAO Homepaae I Project Registry I EA Guide Back to Burns-Bop Home]
Questions or Comments? eaoinfoai~ems5.~ov.bc.ca
Last Updated: 8/23/99

45 of 45

12/10/99 2:46 PM

