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Earth’s Essential Elements — Water
An Adult Learning Model for Earth Literacy

Suggested format for use of this integration paper:
1. The information and methodology can be used in workshop format
using all the material in a longer timeframe or in part according to timeframe and
participants.
2. For an eco-spiritual retreat format selecting appropriate parts for
reflective input and sharing of experiences.
Suggested

outline and time allotments:

1. Gathering of Participants
a. Introductions
b. Focus of day — to reflect on one of Earth's essential elements —
water
- prepare environment before hand using large
bowl of water in prominent place, placing plants
and flowers around bowl
c. Review purpose and goals
d. Describe methodology
2. Prayer:
a. Invite participants outside for prayer, invite persons to hold
colored flags and elements for each direction
b. Teach body prayer before beginning
Lead body prayer at appropriate time

c. Ask persons with flags and elements to take them in
3. Return to gathering space:
4. Italics in text indicates directions given to participants.

Suggested timeframe:
1. Retreat format: Introduction to C. will fit into a 1-11/2 hr. based on 10
participants sharing their personal experience of water.
2. Workshop format:

a. Section Introduction to C. 1-11/2 hours. If there are more than
10 participants, timeframe can remain the same if participants
share in groups of two or three
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b. Section D,E,F 3 hr. period.
For D. find other water headlines so that each group

has a different scenario.

This will make richer

sharing with total group.

Find a water treatment plant in neighborhood and
plan a follow-up tour.
Explore the decisions of the water conference in
Vancouver or other conferences to see how

participants can become involved in follow-up
c. Section G. 3 hour timeframe.
®

Research the river in your watershed to see how it is
managed, explore the wild life along its estuary
How can participants be involved in the sustainable
management and appreciation of their waterways?
What types of fish follow this water way to and from
the ocean for spanning?

d. Section H. 3 hours.
Explore the wetlands in your area. Research the
importance of wetlands. Visit a wetlands requesting a
guide, an expert in some aspect of wetlands such as
in dragonflies, salmoid or amphibians.
e. Sections J-K 1-11/2 hours.

The Columbia River Watershed Pastoral letter is one
example of other pastoral letters written by the
Bishops to heighten appreciation of the Earth

Community in relation to the Human Community.
Research other pastoral letters for insights into faith
and theological links with a deeper Earth
consciousness.
f. SectionL 40 minutes. Allow 10-15 minutes for personal reflection
and 25-30 minutes for group decision making.

May be used at the end of any length of workshop or
retreat. Use the following suggested reflection sheet.
g. Section M_ Y2 hour

The closing Ritual gathers the reflections and
decisions of the experience and supports the
participants’ commitment to them
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Earth’s Essential Elements - Water
An Adult Learning Model for Earth Literacy

Purpose/Goal:
e

To move to a deeper appreciation of one of Earth’s elements —
water
To sense a greater connectedness and communion with water
and its relatedness with all of life
To foster a deeper bio-spiritual relationship with water
To become more conscious of the issues connected with
water
To take action with regards to the conservation and
maintenance of water

Methodology:

Using an interactive model
eo Awareness of Kolb circle of learning styles
Concrete Experience

to water
tories related
a
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Reflective Observation

Tn fsematron

differently?

What surprised you?
What feelings did

What attitudes changed?
How are you thinking
Sifierently

You have?

ST
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Ala Si
Abstract Conceptualization
Lecture and Discussion
Readings

o
o
o

Each person has his/her own preferred style of learning
Eventually need to move through all stages
Horizontal axes is the way one processes information
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Vertical axes is the way one takes in informationFinal

question, “ What will you take away from this particular
learning experience?”
eo

Theological Reflection Model of Interaction: (retreat format)
o Reflection on one’s personal experience
o Learning about the bigger picture through lecture or readings
o Movement to action based on new learning

e

Social
o
o
o

Action Model of Interaction: (workshop format)
Reflection on one’s personal experience
Analysis of one’s experience based on the bigger picture
Movement to action based on the analytical process

Prayer of the Four Directions

(group gathers outside in a circle)
(indicate that participants will turn to each direction as invited)
(point out that in final prayer, participants will be invited first to turn
inward then outward and then inward again)
Leader: We are called into prayer. This prayer of the four directions is an act of
reconciliation. The circle is a universal symbol of unity and completion. Many

spiritual and cultural traditions have understood the circle as a symbol of the
Universe, the totality that defined the Universe and revealed its inner mysteries.
The circle also symbolizes the idea of “journey”, of process, of movement, of
patterns and rhythms that keep the Universe in constant change and emergence.
Each essential element of the Earth is called upon in this prayer as we
turn to face the four directions.
Leader

We turn now to the East:

Voice 1

O Great Spirit of the East
Radiance of the rising Sun,
Spirit of new beginnings,

(red flag is waved throughout prayer to
east, symbol of fire held in bowl)

O Grandfather Fire,

Great nuclear fire ---- of the Sun.
Power of life-energy, vital spark,
Power to see far, and to

Imagine with boldness.
Power to purify our senses,

Our hearts and our minds.
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Voice 2

We pray that we may be aligned with You.

So that your powers may flow through us,
And be expressed by us,
For the good of this planet Earth,

And all living beings upon it.

Leader

We turn now to the South:

(yellow flag is waved throughout
prayer to south, symbol of earth held
in bowl)

Voice 3

O Great Spirit of the South,
Protector of the fruitful land,
And of all green and growing things,
The noble trees and grasses,
Grandmother Earth, Soul of Nature.
Great power of the receptive,
Of nurturance and endurance.
Power to grow and bring forth
Flowers of the field,
Fruits of the garden.

Voice 4

We pray that we may be aligned with You,
So that your powers may flow through us,

An be expressed by us,
For the good of this planet Earth,
And all living beings upon it.

Leader

Voice 5

We turn now to the West:

(blue flag is waved throughout prayer
to west, symbol of water held in bowl)

O Great Spirit of the West,
Spirit of the Great Waters,

Of rain, rivers, lakes and springs.
O Grandmother Ocean,
Deep matrix, womb of all life.
Power to dissolve boundaries,
To release holdings,
Power to taste and to feel,
To cleanse and to heal,
Great blissful darkness of peace.
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Voice 6

We pray that we may be aligned with You,

So that
And be
For the
And all

your powers may flow through us,
expressed by us,
good of this planet Earth,
living beings on it.

Leader

We turn now to the North:

Voice 7

Great Spirit of the North,

(white flag is waved throughout prayer,
kite or air sock catches the air)

Invisible Spirit of the Air,
And of the fresh, cool winds,

O vast and boundless Grandfather Sky,
Your living breath animates all life.
Yours is the power of clarity and strength,
Power to hear the inner sounds,
To sweep out the old patterns,
And to bring change and challenge,
The ecstasy of movement and the dance.
We pray that we may be aligned with You,
So that your powers may flow through us,
And be expressed by us,
For the good of this planet Earth,

And all living beings on it."

Leader: This is a ritual of atonement: at-one-ment.

It invites us to into the depths

of our own hearts and memory, to reconcile our own spiritual tradition with the
inner sacred world of all peoples and the community of all life. Within our own
hearts, the separations and disconnections can move into the direction of healing
and wholeness.
All Voices

We open our hearts to the blessings of this day ...
to the blessings of the Earth and cosmos ...
to the blessings of our own spirituality and faith ...
to the blessings of all here with us ...

1 Ralph Metzner, Earth Prayers, Harper San Francisco, 134.
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Body Prayer: Parts 1 and 2 of body prayer are used during above prayer.

Part 3 is used in prayer below.

We embrace the gifts of the four directions
We turn (Voice 1 invites group to turn outward) and release these gifts in the
opposite direction...
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accepting the reality of the opposites.
(Voice 2 opposing views, values, ethics, behavior, efc., pause)

We draw this consciousness of opposites
back into our hearts (Voice 3 invites group to turn into the circle)
where we desire that they become transformed, whole and one.
(participants return to room carrying elements)

Introduction

Earth flag is hanging in room suspended if possible
Elements are placed on beautiful cloth on round table
Students are sitting in circle surrounding elements

Facilitator asks participants to make a list of 10 to 15 elements which we find in
Earth’s composition. Circle the three, four or five which are most essential for all
life. Compare circled elements with neighbor and decide which are the essential
elements on which all life depends. Chat for a few moments about how they think
the elements were formed or from where they originated.
Facilitator chats with participants about their responses.
Earth’s Formation

From

Basic Elements

Facilitator lectures

Earth is a vibrant living, changing planet.

Since its origin around 5 billion

years ago, our planet has been progressively developing and evolving.
elements have taken on many compositions through this long journey.
After the collapse and then explosion of the Supernova star, the
for the composition of Earth originated in a cloud of gas and dust in the
the Milky Way galaxy. This substance began to collapse and coalesce,
more and more swiftly around its centre, flattening the cloud into a disc
and causing the addition or accumulation and condensation of particles

The

“material”
region of
rotating
shape
of matter.

(note some of the pictures we have seen from space, drawing circles in disc
Shape)
In the middle of the disc, the material that would become our Sun
condensed, and various distances from the centre eddies concentrated particles
in clusters that formed small planet-liked bodies. Through gravitational attraction
and accumulation, these bodies bonded and eventually became our planets.
Of the ninety-two elements found in the composition of Earth, twenty-six
had been formed before the explosion of the Supernova and sixty-six were
formed in the intense heat of the explosion.
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By about 4.6 billion years ago, the Sun ignited, giving off tremendous heat
and light. On Earth, a period of intense heating caused the various components

to melt and to separate into layers of heavier and lighter components.

The dense

iron-nickel components sank to the core while the lighter silicates rose and
formed the mantle and crust. In all likelihood the main source of this heat was

the radioactivity of elements trapped within the planet.
For tens of thousands of years cultures developed in close attunement
with the elemental energies of the cosmos. The Chinese named five primal
elements: Fire, Earth, Metal, Water, and Wood.

Native Americans included

Sacred sound while the ancient Greeks identified the four primal energies of
Water, Air, Earth and Fire. Their power was experienced as real, not just
metaphorically. There was a consciousness of living in right relation with these
forces and it was common to celebrate or pray to these basic elements of life.
Although western culture has lost this essential connection with the
elements of life and become separated from our mother source, there is a
growing new consciousness awakening us to the intimate interconnectedness
and interrelationship with the ‘stuff’ of life.
John Seed and Joanna Macy express this reality poetically,

“What are you? What am |?
Intersecting cycles of water, earth, air and fire,

that's what | am, that's what you are.”

Ask participants to draw the shape of a human and name how they are water and
what percentage of water they are in comparison to the other elements which

they are. Compare notes with their neighbor.
The Element of Water

Place other elements in background
Place large bowl! of water in center with small plants

and shells surrounding bow!
Facilitator continues lecture

As we begin our exploration of water, we continue the poem of Seed and
Macey:
Water—blood, lymph, mucus, sweat, tears,
inner oceans tugged by the moon,
tides within and tides without.
Streaming fluids floating our cells,
Washing and nourishing through endless riverways
of gut and vein and capillary.
Moisture pouring in and through and out of you, of me,

in the vast poem of the hydrological cycle.
2 John Seed and Joanna Macy, Earth Prayers, p.130.
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You are that. | am that.®
Facilitator asks participants to consider where water come from, that which is in
our bodies, in the oceans, glacier water, fresh water? What about the salt in
water, where did it come from? What is the percentage of water on Planet Earth?
What percentage of that is salt water, what percentage is fresh water? Buzz for a
few moments about these questions.

A.
Origin of the Waters/Oceans:
an ocean.

Scientists are confident that by about 4 billion years ago, Earth had
Sedimentary rocks formed 3.8 billion years ago show evidence of

weathering and erosion by water.

It is believed that as the Earth expanded and

developed much water in the form of water vapor and large amounts of other
gases were released by volcanoes. No doubt icy comets that collided with early
Earth also deposited a significant amount of water. Almost 80% of Earth’s
surface is covered with water. There is approximately 1.4 billion cubic kilometres
of water on our planet. 97% of this water is salt water, 2% is glacier ice and only

1% of all Earth’s water is available fresh water.

This small amount is used for

drinking, cleaning, agriculture, industry, recreation and many more purposes.
(Diagram 1 on overhead projector)

3 ibid, p. 130.
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World Water Supply

2%

1%

Glacier Ice

Fresh Water

The ocean water has accumulated salts over many years from weathered
rocks containing sodium, magnesium, chlorine, calcium, silica, potassium, and
various dissolved gases.
Besides the oceans and seas, Earth's surface is covered with numerous
ponds, lakes, swamps and morning dew on the dry land. From the beginning of
their existence, water has been in constant motion. Water moves constantly from

solid to liquid to gas in the hydrological cycle.

Evaporation from oceans falls

upon the land as precipitation and returns to the sea by groundwater and rivers.
The water we drink today could be the same water that Noah,

St. Francis, our

grandmothers, dinosaurs, elephants or snakes drank. There is the same amount
of water on Earth today as there was four billion years ago.
(Diagram 2 on overhead projector)
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B. Personal Experience:
This poem about the Last Supper with Jesus and his followers began my
reflection of water in my person experience:

..God in an apron, kneeling
He touched my feet
He held them in his strong, brown hands
He washed them
| can still feel the water
| can still feel the touch of his hands.

| can still see the look in his eyes.”
Ask participant to reflect for a few moments about the significance of water in
their lives, to recall significant moments when water was very precious to them:
water breaking from the womb, bathing a child, seeing a child pulled from a
swimming pool, washing their hair when the water in the shower stops running,
etc. Ask them to share an experience with their neighbor.

C. Fresh Water Supply:
In Canada, water is plentiful but more than 2 billion people in other parts of
Earth do not have a good, clean water supply. Water supplies are not always
where people live. For example in Canada, 60% of the fresh water supply flows

north to the Arctic Circle, while 90% of the population lives within 240 km. of the
southern border.

4 Macrina Wiederkehr,

In many countries, women and children spend almost their
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entire day getting water, while in Canada 97% of the population has access to a
piped water supply.
In Greater Vancouver water comes from the rain and snow that falls within
the three watersheds: Capilano, Seymour and Coquitlam. The watersheds are

closed to the public and a regional district is responsible for the management
programs which assure good quality water. Included in the watershed
management programs are fire protection and reforestation of forests, erosion
control, insect infestation and disease monitoring and water purification

programs.
(Diagram 3 on overhead projector)

J

—
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Read the poem: Rain by Mary Oliver
The kale’s
puckered sleeve,
the pepper’s
hollow bell,
the lacquered onion.
Beets, borage, tomatoes.

Green beans.
| came in and | put everything
on the counter: chives, parsley, dill,

the squash like a pale moon,
peas in their silky shoes, the dazzling

rain-drenched corn.’

Two thirds of our body is water. Consider for a moment your weight. Twothirds of that is water. We need water to regulate body temperature, keep salt in
the body from building up, to carry food into the organs, to carry oxygen to body
parts, to aid in digestion, to remove wastes, and to cleanse the blood in the
kidneys.
Our body uses about 2 litres of water a day so we replace this liquid by the
food and liquids we eat each day. Consider the water content of various foods
and realize more deeply how our body obtains the water it needs for optimum
health.
(Diagram 4 on overhead projector)

B Mary Oliver, New and Selected Poems, p. 157.
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£) DRINKING FOOD
In one day, the human body uses about 2 litres |

of water. This amount needs to be replaced
through the foods we eat and the liquids we |
drink every day. All foods contain water. Below
are the water contents of various foods:

sunflower seeds
potato

5% water
80% water

bread
apple

35% water
84% water

beef

pineapple
chicken
caarot
tomato

70%

water

87%
74%
88%
Q4%

water
water
wcater
water

BREAK BEFORE NEXT SECTION
D. Basic Right or Commodity:
Reflection Exercise: Consider this headline in your daily paper:
Two-thirds of World’s Population Living With Water Deprivation
You have read the facts that by 2025, two-thirds of the world’s population
will be living with serious water deprivation. Yet Governments are signing away

their control over domestic water supplies.

As a concerned citizen, what can you

do to counteract this movement? In buzz groups of three, discuss three options
for courses of action that you will take.

Bi |
i

|
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Canada has 9% of the world’s fresh water supply and only 1% of the
world’s population. Canadian fresh water is becoming a commodity item under
dispute with governments, corporations, and concerned Canadians. The Council

of Canadians, under the capable leadership of Maude Barlow, defeated the
federal government's “Voluntary Water Accord” on June 6, 2000. The accord
would have enabled any province to permit bulk exports of water (with no limits
on quantity) and therefore opened up all Canadian water to export under the

North American FreeTrade Agreement.
Though the defeat of the voluntary ban was crucial, concerns over the
safety and security of our water continues to grow. Canada needs an explicit
ban on bulk water exports, protections to ensure safe drinking water, and
measures to prevent private, for-profit delivery of water services. The Council of
Canadians also took the opportunity to introduce to the federal government that

safe, clean water is recognized not as a privilege or a commodity, but as a basic
human right. They worked with Canadians in pressuring the government to
enact a comprehensive, national water policy to this effect.
On the International front, Council of Canadians Chair Maude Barlow
addressed two major world water conferences: the 10" Stockholm Water
Symposium and the 2" World Water Forum in The Hague on its World Water
Day, March 22, 2000. The central question became whether the world’s water
would end up as just another commodity or be protected as a human right. So
much of the international debate is driven and controlled by powerful
corporations with strong vested interests, therefore, the Council hosted the first
international citizens’ forum on water protection in Vancouver, BC, July 5-8,
2001. An international coalition of activists and organizations formed in The
Hague organized the event at the University of BC.

E. Water Conservation and Source Control:
(view the video: Water: Our Most Precious Resource, 27 minutes)
Reflect with participants on significance of water as related in video.
Ask them to compare their own experiences in relation to
suggestions in video
Facilitator continues lecture

The Greater Vancouver Regional District points out that because Canada,
and in particular, Greater Vancouver, has an abundance of water we have

become water wasters. They indicate a per capita daily use of 700 litres. At the
same time, there is almost nothing that is manufactured without the use of water.
In order to produce one can of fruit or vegetables it takes 35 litres of water, one
® canadian Perspectives, Winter 2001, p.7.
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glass of cola soft drink uses 38 litres, and one car necessitates 148,000 litres of

water in the manufacturing process.
One way of keeping track of water use in a city or home is to meter water
use. However, only 55% of Canadian cities meter water because it has been so
plentiful and inexpensive to supply. Raising consciousness of water use is
essential in water conservation. Just taking a glass of water from the running tap
has already used up 3 litres, brushing ones teeth under a running tap uses 9

litres, flushing a toilet necessitates 20 litres, and watering the lawn for an hour
uses 1,300 litres. Reduce, repair and retrofit have become the three words for
water conservation. Reducing necessitates consciousness and decision,
repairing takes attention and time and retrofitting needs information about watersaving alternatives but all are possible.
(Diagram 5)

activity

litres of water used (approx.)

drink a glass of water (water running)
drink a glass of water (from jug in fridge)

brush teeth (water running)
brush teeth (water on for rinsing only)
wash honds (water running)
wash hands (water on for rinsing only)

flush toilet
run dishwasher

20
38

take a shower

19 litres/minute

take a bath (full tub)
run clothes washer (short cycle)
run clothes washer (long cycle)
use hose (water running)
water lawn for 1 hour

137
133
228
23 lifres/minute
1,300 litres

Water conservation also necessitates looking at source control. The aim
of these programs is to reduce wastes from entering the waste stream and to
prevent wastes from polluting the environment. Fisheries and Ocean Canada
work closely with BC Environment in programs with schools, service and
community groups raising awareness of storm waters which drain directly into

streams and rivers.

Bright yellow fish are painted beside drains indicating that
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gasoline, oil, bleach, solvents, and other harmful solutions cannot be disposed of
through the wastewater system without killing fish.

F. Wastewater Collection and Treatment:
Greater Vancouver has an estimated population of almost 2 million
inhabitants and there is plentiful rainfall in the Fall and Winter months. With this
amount of wastewater, its collection and treatment is essential. To
accommodate wastewater from homes and industries, Vancouver has five
treatment plants, removing as much of the suspended solids from it before
releasing it into the rivers and ocean nearby. These natural waterways have their
own purifying capacity but solids need oxygen to dissolve them and so remove
oxygen from the water which is needed by fish and other shore and aquatic life.
Water treatment plants copy nature by adapting the natural processes of
biological breakdown, filtration and dissipation. The wastewater passes through a
chlorination process which Kills bacteria but then is dechlorinated before
discharge into rivers. Chlorine is harmful to fish and wildlife.
The sludge which is removed is then treated and is now being used as
valuable resource in reclaiming mine sites, landfills, and to restore arid

rangeland.

Cities around the world have been using treated sludge to fertilize

farmland and forests. Trees, plants, and grass fertilized with Nutrifor (the
trademark used by the Greater Vancouver Regional District) can show growth
rate increases of 50% to 400% and there are no harmful environmental side
effects.
(Diagram 6 on overhead projector)
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1IUN

AND

TREATMENT

Primary Wastewater Treatment

Step 1: Screening
A large metal screen holds back any items in the
wastewater (rags, plastics, wood) larger than 2.5 ecm. A
machine grinds up that garbage and returns it to the
wastewater,

Step 2: Pumping
Since wastewater travels underground, it has to
be
pumped up to the level of the treatment plant. Once
it
reaches this level, the wastewater relies on gravity
io
continue its journey through the plant.

Step 3: Aeration
The aeration process replenishes the oxygen lost
through organic decay. The wastewater enters a series
of long concrete tanks where air is pumped through the

water. Bubbling air through the water also keeps the
organic maternal suspended while it forces grit to
settle
out. Grit is pumped out of the tanks and taken tc

landifiils.

Step 4: Removing Sludge
In sedimentation tamks, the organic solids portion of
the
sewage, called sludge, settles out of the wastewater.

Sludge

is pumped

into large,

closed.

heated

tanks

called digesters where it is processed and the bacteria
in the sludge is killed. This digestion process also
reduces the volume of the sludge by about hall, and
produces methane gas. The methane gas Is used to
produce power for the treatment plant. Digestion tctkes
from 20 to 30 days. New sludge is continuously fed into

the digesters while digested sludge is drawn off.

Step 5: Removing Scum
As sludge settles to the bottom of the sedimentation
tanks, lighter materials float to the surface. This scum
includes grease, oils, plastics and soap. Slow-moving

rakes skim the scum off the surface of the wastewater
Scum

is then

thickened

end pumped

to the digesters

along with the sludge.

Step 6: Chlorination
Finally, the wastewater flows into a chlorine contact
tank. During summer months, the water is chlorinated
fo kili bacteria which could pose a health risk at occ
beaches. After the bacteria is destroyed, the chlorine

is removed because it Is harmful to fish. The effluent
from

the Annacis

plant is then

discharged

rraser River.

into

the

BREAK BEFORE NEXT SECTION

G. The Fraser River and Its Estuary:

The Fraser River is the largest River in British Columbia.

fe

Beginning as a

trickle near Mount Robson in the Rockies, the river is 1,378 kilometres long, and
drains an area of 233,000 square kilometres. Along its course, to the Pacific
Ocean, the Fraser picks up clay, silt, sand and gravel, which are deposited into
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the Strait of Georgia. Over hundreds of years, four islands are the products of
this depository.

Beyond the furthest western dyke of the islands the delta

extends 10 kilometres and increases 3 metres per year at sea level.
In 1985, the Fraser River Estuary Management Program was created in
partnership with Environment Canada, Fisheries and Oceans, BC Ministry of
Environment,

Lands and Parks,

Fraser River Harbour Commission,

North Fraser

Harbour Commission and the Greater Vancouver Regional District. Its goal is to
coordinate and build consensus on balancing the environmental, economic and
social aspects of development along the Fraser. Assessment continues in the
areas of port and industrial development, navigation and dredging, log
management, waste management, water quality, habitat, recreation and
environmental emergency response. Protecting the river as a unique living and
working river is vital. The water cycle reminds us that, no matter where we live,
we all live “downstream”.
(Diagram 7 on overhead projector)
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Play the CD to demonstrate how the river is relational to all life along its banks.
Ask the participants to jot down how the singer notes this.
(Song, “Downstream” by Joyce Rouse from Earth Mama

Love Large)

EL 545 Spring 01 INTEGRATIVE PROJECT Hudec

Facilitator continuse lecture

The Fraser River and its estuary are home to over 80 species of fish such
as salmon, trout, herring and sturgeon. The invertebrates that live in the estuary
include crab, shrimp, oysters and clams. The Fraser River produces more

salmon than any other river system in the world.

Over 800 million juvenile

salmon annually pass through the Fraser River estuary on their way to the Pacific

Ocean.
(Diagram 8 on overhead projector)

Over 300 species of birds and 36 species of waterfowl use the Fraser
estuary throughout the year. Approximately 1.4 million birds migrate through the
estuary annually using the Pacific Flyway.
(Diagrams 9 on overhead projector)
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Many other small fur-bearing animals make the estuary their home
besides otter, seals, sea lions, orcas and some amphibians and reptiles.
The Fraser River is used extensively for commercial and industrial use.
Fishing, log handling, shipping are essential uses of the river. More than 40 wood
processing industries lie within the Fraser River estuary. Because the Fraser is
ice free, it is an excellent shipping channel for international cargo. Tidal action
assists ships by raising sea level by up to three metres, allowing easier assess
for large ships to navigate the river.
The Fraser River silt deposits in the Fraser Valley have produced rich

farmlands producing 75% of BC’s dairy products, 90% of its poultry and eggs and
most of Canada’s raspberries. 40 types of vegetables are produced in this fertile
soil.
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Many ecosystems interrelate along the extensive breadth and length of

the mighty Fraser. With the growing consciousness of this interrelatedness and
the importance of collaborating, conserving and managing this magnanimous
water system all life will be enhanced and blessed.

H. And What About Wetlands Such As Burns Bog?:
Wetlands are “in-between places holding water and land. These

habitats contain the high diversity of plant and animal life. Wetlands are important
for flood storage and control, water quality, erosion control and recreation. They
dissipate, dilute and neutralize pollutants, thereby serving as a “giant ecological
kidney”.
Burns Bog situated in the heart of Greater Metropolitan Vancouver is an
area of 2,800 hectares of wetlands needed for the well-being of life in this region.

An Ecosystem Review commissioned by the BC Government in 1999
recommended that a minimum of 2,400 ha is required for ecological
sustainability. This is 95% of the present area under discussion by its owners for
development. Ditches have been dug over the years to drain the bog and thus
use it for economic ends. But without water a bog is no longer a bog or a

wetland.
Reflection Exercise: You are the Fraser Delta Properties Landowners of
the majority of the land called Burn Bog. You have bought this land in order to

“develop” it. In the wake of the Ecosystem Review's recommendation, how will
you reconceive your “development” project to take into consideration all the
aspects contained in the review?
(give participants copies of recommendations and facts indicating what
the Bog needs to be sustainable — Appendix A and B)

Presently the three levels of government are negotiating with the
landowners on a settlement price for the Bog. The Burns Bog Conservation
Society continues its mandate of educating the citizens on the values of
wetlands.

I. Hydro Generation:
This work alerted me to an article in the Vancouver Sun, March 17,
2001 reported B.C. Hydro’s financial forecast for the coming fiscal year as a

$100-million profit.

However, this estimation is based on spring snowpack

runoffs which are anticipated to be 80% of normal especially in the critical

Columbia River region.

Critics estimate that because of the low snowpack, the

" Marion T. Jackson, The Natural Heritage of Indiana, p.67.
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low water levels in reservoirs and the current state of the market it will be

impossible to meet the target profit.
Snowpacks combined with rain feeds the reservoirs that power the dams
accounting for more that four-fifths of the utility’s energy production. Changes in
climate affecting rainfall and snowpack, will have a major impact on B.C. Hydro’s
capacity to generate electricity in the long term despite possible record profits
this year. The Columbia and Peace River dams and reservoirs have a direct link
to resource and profit.

BREAK BEFORE THIS SECTION

J. The Columbia River Watershed:
Caring for Creation and the Common Good
In an International Pastoral Letter by the Bishops of the Region dated

January 8, 2001, twelve Bishops of the province and states through which the
Columbia River flows issued a letter integrating Catholic faith and ecological
responsibility. Beginning with reference to Pope John Paul Il, The Ecological
Crisis: A Common Responsibility, 1990, the Bishops offer a pastoral reflection
toward the resolution of the complex issues of the Columbia River Watershed
(copy of letter found in booklet, The Columbia River Watershed: Caring for
Creation and the Common Good). Catholic Trends, March 3, 2001 issue, states

that the letter calls for spiritual, social and ecological transformation in the
watershed region, whose core is the 1,200 miles of the great river.
In the third section of the letter entitled, The Rivers of our Vision, the
authors invite all concerned to “imagine together what we would like the
watershed to be.” ® “...in order to preserve our watershed we must posit a hope
and a dream and strive to build toward that best possible world.”® “With a
hopeful heart we can envision economic stability, ecological integrity and regional
sustainability.”'® The social vision envisions the people of the region, though in
distinct local communities, as a unit connected by the web of waters and

integrated as one watershed community. Its ecological vision sees the human
community developing international and intergenerational consciousness of, and
respect for, the needs of the entire watershed --- its people, animals,

birds, fish

and plants.
The letter names ten considerations for community caretaking.
with the hope that if these projects succeed:

1.
2.

It ends

the regional economy will be substantially enhanced,
the regional ecosystem will be able to provide for the well-being of the
community of living creatures, and

® The Columbia River Watershed: Caring for Creation and the Common Good, p.10.

® ibid., p.10.
'%ibid., p.10.
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regional employment and community viability will be improved.

It is a large hope but one very essential to articulate. It also raises
consciousness for the common good in questions such as, “Consider how

the property | own, or our church property, can be used for the common
good?”
The pastoral letter falls short because of its use of the hierarchical model

of enhanced life for humans and its consideration of humans as separate from
the community of life rather than emanating from it and totally dependent on it.
The letter does not relate to the community of all life and its total enhancement

but uses the stewardship model of humans caring for the rest of creation.
The pastoral letter neglects a prime opportunity to invite the human
community into a bio-spiritual relationship with the non-human community to the
enhancement of the total community. The separation is so clear in the
concluding paragraphs which ask that people "use the watershed resources
responsibly to promote the human community and the well-being of all people.”'?
In the song, “Riversong”, wonderful imagery is sung,
The rivers flowed on, quickened by the visions
...the rivers ran clear, strong, and living again;
...economics and ecology through ethics were bound,
eco-justice, eco-consciousness walked hand in hand,
and communities called themselves neighbors again.
God saw living waters and peoples...
Sharing the life of the cosmos and commons..."
My hope is that this Columbia River watershed community will grow into

the vision expressed by Elias Amidon and Elizabeth Roberts in Earth Prayers.
“...Earth is a bountiful community of living beings of which we are only one part.
And each living being has an inner presence and dignity apart from any value we

humans may place upon it.” '*
K. Global Links:

What we do in our bioregion ultimately affects the life of all beings
on Planet Earth. If we let our water go down the drain, the world’s limited water
supply will become insufficient for our growing demands. If we pour toxins into
our rivers and oceans, the marine food chain will collapse. However, by adopting

" Reflection Guide, p. 5.
2 The Columbia River Watershed: Caring for Creation and the Common Good, p.18.

ibid., p.19.

'* Amidon and Roberts, Earth Prayers, p.38.
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habits of conservation and protection of our water systems, we preserve our
water supply for generations to come.

The power of the collective individual is strong.

Governments,

businesses, environmentalists, industry and citizens like the Council of

Canadians are working together to make a difference. Global Monitoring
Systems are tracking and developing water quality monitoring networks,
industries in many countries have cut the effluent discharge from mills and food
processing and wastewater use for irrigation and fertilization is reclaiming
farmland and arid land. These are but a few of the innovative changes being
used to preserve water and to conserve it.

The Marvelous Ball

If Planet Earth
were only a metre in diameter, floating one metre above a field
somewhere, people would come from everywhere to marvel at it. People would walk around
it, marveling at its big pools of water, its little pools
and the water flowing between the pools. People would
marvel at the bumps on it, and the holes on it, and they
would marvel at the very thin layer of gas surrounding it and
the water suspended in the gas.The people would marvel at all
the creatures walking around the surface of the ball, and at the
creatures in the water.
The people would declare it precious

because it was the only one, and they would protect it so that
it would not be hurt. The ball would be the greatest wonder
known, and people would come to behold it, to be healed
to gain knowledge , to know beauty and to wonder how
it could be. People would love it, and defend it with
their lives, because they would somehow know
that their lives, their own roundness, could
be nothing without it. If the earth
were only a metre in
diameter.
Author Unknown

View the video, Water, Sacred and Profaned

€1, BARY-OF-THE. WOODS

COLLEGE LIBRARY
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L. WHAT WILL | TAKE AWAY FROM THIS EXPERIENCE?

Individual

Reflection:

1. Review what has been learned:
What was new?

What surprised you?

What feelings excited or saddened you? Surprised you?

2. What attitudes changed?

3. How are you thinking differently?

4. What will you do differently to enhance the life of the Earth Community?

5. What will you take away from this learning experience?

6. Are there group actions that need to be taken? Which ones?

Group Reflection and Action:
In groups of three, discuss the group actions that you feel need to be taken.

Name the steps which need to be taken:
3
2
3
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M. Ritual of Closure:
Gratitude:
o

o
o

(Participants are seated in a circle around the
cloth with the large bowl! of water in the center.)

Gratitude is expressed

for the miracle of life around and in us, for the elements of
life so interdependent and interconnected holding all life in a
community of beings.
for the motivation that brings us together to learn about
essential elements which nurture us and inspire us.
for the gladness we experience in our bonds with other lifeforms.

Larger vessels/containers:
e Each participant is symbolized by a glass of water.
eo Each is invited to pour her/his glass into the large bowl
symbolizing the larger vessel or container each has become,
while expressing some possibility or seed of possibility within
this enlarged container.

EXECUTIVE

SUMMARY

ECOSYSTEM

REVIEW

OF THE

BURNS

BOG

SYNTHESIS REPORT

| dominsted by Sphagnum and members of the:
Burns Bog is a raised bog ecosystem covering
:
He
:
Heather Buty
approximately 3,000 ha of the Fraser River
delta between the south arm of the Fraser River
% Today, the Doi is Teraely ssolated fiom other
and Boundary Bay. On June 1, 1999; the
natural areas by agricultural, 1residentialand
Government of British Columbia and Delta
industrial development. Forty percent of the
Fraser Properties Partnership— the owners of
original bog area has been alienated by = =
2,200 ha of land within the Bog- agreed to
development. Many activities, especially Deak
‘undertake an ecosystem review to gain a full
mining, have disturbed the ‘hydrology : and
understanding of what is needed to preserve
_ ecosystems of mor than half ¢of the remaining
the ecological integrity of Burns Bog. The
bog area and these disturbances continue to. =
. purpose of the Burns Bog Ecosystem Review
affect the Bog today. Despite these
(the Review) was to determine the factors
disturbances, Burns Bog retains important
crucial to preserving Burns Bog as a viable
ecological processes and continues to support
ecosystem, such as the hydrology, geology, flora
~ distinct biotic communities. The destruction of
and fauna. The BC Environmental Assessment
vegetation and the upper porous: acrotelm
Office (a0) was charged with managing the
layer, combined with the alteration of the :
Teview process.
hydrological and soil regimes, have pede], :
the peat-formation process, ;
The public and stakeholders contributed to
developing the nature and scope of the studies
The Bog’ S hydrology iisTe
bys the water
undertaken. Gregory McDade, Q.C., Advisor to
mound, fluctuating water levels in the acrotelm
the Minister of Environment, Lands and Parks,
zone (top 50 cm), and an extensive systemof
facilitated public involvement throughout the
ditches. The Bog’s ecological viability | is directly .
review process. The public participated in
dependent on the extent and integrity of the
reviewing study progress, and in Technical
water mound and the peat that encloses it. The
Review Meetings involving local, regional and
upper porous acrotelm layer is vital to the
international scientific experts. All project
persistence of the water mound and peatmaterials were accessible through the ao
forming communities dominated by Sphagnum
Project Registry, at local information outlets,
mosses. Only 29% of the Bog’s original
and over the Internet. The key Review findings
acrotelm and its dynamic water storage one
and conclusions were developed from the
remain intact. Water from the east side of
results of technical studies, written
submissions, Technical Review Meetings, and
additional information and models developed

Highway 91 may play an important role in
sustaining shallow pools that support the

by the ao.

main water mound.

The data and models available were generally
adequate to lead to conclusions concerning the
requirements for the ecological viability of
Burns Bog. However, the data and analyses
used in the Review were limited by the short
duration of the study, a lack of previous

The acrotelm plays a vital role in regulating
and storing water. As a result of increased rapid.
discharge through ditches, the average position of the water table in the acrotelm is about
25 cm lower than it was in the 1930s. Many
ditches reach to the centre of the water mound
from all directions and threaten the future of
the Bog. None of the natural drainage channels
and little of the essential lagg zone at the
margins remain in the Bog. Further disruption
of the water mound poses high risk to the
viability of Burns Bog. The existing area of
acrotelm must be maintained and a fully
functional acrotelm must re-develop over
the area of the water mound.

investigations, and limited comparative data

and examples.
Burns Bog is globally unique on the basis of its
chemistry, form, flora and large size. The Bog

exhibits the typical characteristics of a raised
bog ecosystem, including a peat mound above
the regional water table, an internal water
mound, acidic nutrient-poor water derived

directly from precipitation, a two-layered peat
deposit, and widespread peatland communities

:

PART
1.

8.

RECOMMENDATIONS

Burns Bog should be protected.
A minimum area of 5920 acres
(2400 ha) [as shown on Map 1] is

required for ecological -

sustainability and should be

established as public protected
lands. This area would include at
least 5000 acres of lands now held
privately by DFP, and 920 acres
currently in public ownership.
All levels of government need to
contribute to this solution. The
province should offer to work in
concert with Delta, the
Government of Canada, and

GVRD for a joint agreement for
the resources necessary to protect

consideration given in that process
to suitable studies and to ensuring
no adverse impacts on the
protected lands.

The Corporation of Delta and City
of Vancouver should be
approached to contribute their
lands, as included in the critical
area (marked 8,9, 10 and 11 on

Map 5).

The lands acquired in public hands
within the Map 1 critical lands
should be protected largely as an

ecologically sensitive area,
managed by the Gvrp (with the

these private lands, and for the

land to be transferred or leased to
the GvrD). Public access within the

the landowners.

designated areas should be limited
to protect sensitive species.

joint establishment of a Burns Bog
Negotiating Group to deal with
Governments should attempt to

protect as much of the private

Delta Fraser Properties as possible,

and all of it if reasonable. The
minimum parcels protected or
acquired should be the critical
lands shown as Parcels 2, 6 and 7

on Map 5, amounting to
approximately 5000 acres in total:

The remaining areas of DFP lands
outside of these areas, and some
other public lands inside the study
area are not found to be critical to
the sustainability of the Bog
ecosystem. However, they contain

strong ecological values, and if the

landowners were willing, should be
preserved for regional values, and

to help protect the remaining

areas. These areas, if acquired,
could be considered for an
Interpretive Center, or more
intensive public access to green

space and wilderness values. If
desired by the municipality, these

areas and the lands owned by

Vancouver (for transfer to Delta)

could be considered for use under
existing zoning or rezoning as
considered appropriate, with

central parts of the bog and other

If the lands can be acquired in
public hands, a public process
should be established to determine
an appropriate management
strategy for the protected areas. In
this process, there should be
consultation with local First

Nations to determine she cultural

inherited values and their
desired access.

A Drainage Plan should be
prepared and implemented
immediately.

The manager of the lands (Gvrp),
or other governmental authority
should establish a Monitoring
Plan, as described in the Ecosystem
Review report, to determine the
on-going health and viability of
the Bog.
If voluntary protection cannot be

achieved, then government should
consider whether a regulatory
approach to protection of the key
ecosystem processes is appropriate.

A fully functioning lagg is required at
the margins of the water mound. The
lagg receives normal discharge from the
bog and buffers bog water from
adjacent mineral water. The overall loss
of water storage and associated decline

in the water table in the past few
decades have contributed to the
advance of forested vegetation adjacent
to the lagg zone.
The Bog’s water balance suggests a
surplus of about 200 mm of
precipitation over evapotranspiration

for an average year. Monthly water
balance analysis for an average year
shows that there is a moisture deficit
from April to September. The relatively
low late summer water table, in the
range of 27-39 cm below the surface,
may explain why Burns Bog is located

near the climatic limits for raised bogs
on the west coast of North America.
Typical bog water occurs in much of
the main part of the Bog. It has low pH
-and relatively low calcium
concentrations. A relatively narrow
zone of transitional water, confined to
the peat mass, separates bog water from

surrounding mineral-rich waters. Non-

bog water with moderate pH and
relatively high mineral concentrations
occurs outside the zone of transitional
water and appears to be constrained
outside the peat mass. Typical bog
ecosystems are associated primarily
with true bog water, and associated, in

part, with transitional water.
Originally, the Bog was covered in open
heath and Sphagnum vegetation with
scattered scrub pines. Today seven
forest, nine shrubby and herbaceous,
and six sparsely vegetated ecosystems
occur. The unforested phases of the
Lodgepole pine-Sphagnum ecosystem

are likely responsible for most of the
peat formation. Herbaceous ecosystems
occur widely on abandoned peat
workings and in some natural areas.
Lodgepole pine and birch forests

encircle the peat-forming central zone.
Other forests, mostly dominated by
western redcedar, occur mainly east of

Highway 91. These forests include
scattered old-growth trees and are

‘considered to be regionally rare.

The conditions for recovery of Burns

Hardhack communities occur in the

Bog ecosystems are favourable because
there are many patches of bog
vegetation in the disturbed area and a
large natural zone surrounding the
disturbed core. Widespread Sphagnum

lagg zone at the Bog margins under
influence of mineral-rich groundwater.
The undisturbed peat-forming plant
communities of the southern third and
the north-west sector of the Bog are
vital to its survival.
:

regeneration is occurring in the
abandoned peat workings of the
central bog.

Various plant species, including
cloudberry, bog-rosemary, crowberry
and velvet-leaf blueberry, occur at the

limits of their geographic range and are
recognized as genetically and
:
ecologically important. The Bog also
supports at least 12 species of
Sphagnum, which constitutes 86% of
the regional Sphagnum flora.

To ensure the Bog’s ecological integrity
and viability, the entire extant water
mound and most of the lagg zone are

required. This requirement includes all
of the west and central portions of the

Bog. The area east of Highway 91 and
north of 72nd Avenue is required to

support high biodiversity attributes, to
provide water to the main part of the
~ Bog west of Highway 91, and to
connect the Bog to upland habitats. Tt
main water mound zone needs to be

_ The Burns Bog area includes several
nationally and provincially listed
animals in both the core central area
and at the periphery. The Bog harbours ~ connected to the area east of Highway
the only known population of the red- 91 viaa broad zone of Sphagnum
listed Southern Red-backed Vole in the
regeneration and typical bog water.
province, as well as the red-listed Pacific
Water in the shallow ponds within
Water Shrew. It provides critical habitat
this zone supports the water mound.
for the regional Greater Sandhill Crane
To sustain the water mound and peatpopulation. Rare dragonflies and water
forming vegetation, ditches that drain
boatmen occur in the distinct wet
the core of the Bog must be blocked
habitats of the Bog. Areas at the Bog’s
as soon as possible or the Bog will
periphery are especially important to
not survive.
rare species and wildlife diversity. The
Bog plays.an important regional role in
In summary, the area required to
ecological and wildlife diversity by
preserve Burns Bog as a viable
providing habitat for Fraser River
ecosystem includes about 2,450 ha of
estuary waterfowl, and maintaining the
the remaining bog. Approximately
largest extent of bog ecosystems in the
360 ha, mostly in the south-east and
Fraser Lowland.
north-east portions of the study area,
have significant values that support the
The Bog area is highly sensitive to fire:
Bog, but that are not required to ensur
because only about 540 ha of fully
ecological viability. Only 14 ha are of
functional peat-forming vegetation may
low or no value to ecological integrity.
survive the next 100 years under the
Further studies of hydrology and
current fire regime. The Bog is also at
wildlife are required to define the
risk to a series of drought years that
ecological configuration of specific site
could markedly lower the position of
at the margins of the area required for
the late summer water table and
viability. A program of ongoing
threaten typical bog communities. The
monitoring of key indicators of
Bog area must remain large to
ecological integrity should be
withstand these disturbances.
established to ensure the viability of
Connectivity is limited, but is required
this globally unique ecosystem.
to maintain wildlife corridors and the
long-term viability of the Bog.
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