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Minutes of the regular meeting of the ENVIRONMENT COMMISSION
held in the CVRD Boardroom, 175 Ingram Street, Duncan, on February
22,2011 at 6:00 pm.

PRESENT: Director Giles — Chair Rodger Hunter
John Morris Kevin Visscher
Justin Straker Pete Keber
Roger Wiles Chris Wood
Bruce Sampson Direcior Kent (left 7 pm)
Bruce Fraser Director Walker
Dave Polster Director Hutchins
ALSO Kate Miller, Manager, Regional Environmental Policy

PRESENT: Dyan Freer, Recording Secretary,
: Director Kuhn, Director Morrison, Mike Kelly, John Koury,
Marsha Stanley, Tom Anderson, Geoff Millar, Judy Mills,
Kathy Lachman, Director Marcotte, Director Duncan,

GUESTS: Dr. Brad Stelfox, John Nishi

REGRETS: Larry George, Judy Stafford
It was moved and seconded that the agenda be approved as presented,
but reversing the order of New Business and Staff Reports.

MOTION CARRIED

A follow-up presentation was given by Dr. Brad Stelfox and John Nishi
on the sustainable land workshop which was held throughout the day at
the CVRD, showing the cumulative effects of land uses in the Cowichan
Valley. A modelling system was used to demonstrate an approach to
objective evaluation of land-use decisions, to support planning for
desired conditions in the CVYRD. Question-and-answer session ensued.

It was moved and seconded that the minutes of the January 20,
2011, Environment Commission meeting be adopted as presented.

MOTION CARRIED

Combining Economic Development and Environment Commissions
Discussion with Economic Development Commission re the possibility of
combining the commissions or their working jointly with the Environment
Commission. :

The Chair of the Economic Development Commission shared what
transpired at their meeting held at 4 pm, February, 22, 2011. There are
strong concerns at this time re joining, but it is felt that it would be
beneficial to have joint meetings quarterly or hiannually to discuss
matters of mutual concern or ideas. Possibilities will evolve. Discussion
ensued. There are exciting economic initiatives in the sustainable and
environmental fields. A facilitated workshop on specific topics with
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NEW BUSINESS
NB1

interactive dialogue would be of much more use for coliaborative effort.
Another suggestion would be to form a sub-commitiee to discuss and
work on joint initiatives. How do the Environment Commission and
Economic Development contribute fo large planning issues? They both
need to give more input.

It was moved and seconded to have quarterly meetings with the
Economic  Development Commission and  Environment
Commission with the first order of business to organize a
workshop and further, to set up a task force to look at the different
reports that are developed from each commission.

MOTION CARRIED

Suggestion to form a group to organize a workshop to explore issues
that may be viable between hoth commissions. First item will be a
discussion on the Sustainable Economic Development Strategy Plan.

Members of the Economic Development Commission and staff ieft the
meeting at 8:15 pm and the meeting resumed at 8:20 pm with the
agenda of the Environmental Commission meeting.

Shawnigan Lake Watershed ~ Bruce Fraser wishes to alert us to the
issue of land clearing on the west shore of Shawinigan Lake. It has
been clear-cut right over the fop of the watershed. This represenis a
number of failures — cutting of immature timber which is a market failure
not waiting until they mature, as well as unregulated corporate self-
interest which is a regulatory failure. The negative visual impact is
extensive in a recreation area. There is total administrative silence —
from CVRD, the Forest Council, which is a govermance failure. We have
not understood the significance of what we are doing to one of the
largest watershed in the CVRD. He feels the CVRD needs to intervene
with the province to rectify this injustice. He asks for an audit of the
activities of the private managed forest companies. We need to change
the rules. There is no authority looking at the total impact of logging
activities. Manager of Community Planning states that CVRD has no
authority and province won't give up their right to manage the forest
lands. The water management board has addressed the issue with
effects to the watershed and that may be one way fo achieve results.

It was moved and seconded that the following three motions be sent to
the Board.

Be it resolved that the Environment Commission recommend to the
Regional District Board that a formal complaint be made to the
Private Managed Forest Land Council regarding the situation and a
formal response from them be provided to both the Regional
District and the Environment Commission.

Failing a satisfactory response from the PMFLC, then
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Be it resolved that the Environment Commission recommend to the
Regional District Board that it make urgent representation to the
Minister of Forests to invite the Forest Practices Board to conduct
an audit of the oversight practices of the Private Managed Forest
Land Council with specific reference to the Shawnigan Lake
Westshore Logging Practices and their outcomes.

Failing a thorough and satisfactory airing of and resolution {o the issues
involved and a commitment to avoidance of any repeats of the situation,
then

Be it resolved that the Environment Commission recommends to
the Regional District Board that they lodge a formal complaint with
the relevant Forest Certification body and request both a formal
audit and that the results of the audit be provided to the Board and
the Commission.

MOTION CARRIED

Environmental Policy Division Budget 2011 — Kate Miller presented
the Environmental Policy Division's 2011 budget as prepared by the
finance department. A summary overview of the budget was provided
and it was noted the Environment Commission has been provided with
its own budget for programming. 1t was also noted that the expected
2010 commission surplus has not been carried over into 2011 due to
budgetary restraints. Ms. Miller requested that the commission review
their proposed 2011 budget to ensure that they have the funds allotted
to undertake the proposed programs previously decided upon. Chair
Gilles says that she understood we could carry the amount of 14,000
over and will take this up with the CAO immediately. There is a
decrease of approximately $20,000 overall for the Environmentat Policy
Division for 2011.

Discussion over why the decrease is happening.

it was moved and seconded that the Environment Commission
2011 requisition amount not be reduced by the 2010 surplus of
$14,000 and further, that the Environment commission reallocate
the $14,000 surplus from the 2010 budget o the 2011 budget.

MOTION CARRIED

It was moved and seconded that the Regional Environmental Policy
Division budget presented be referred to the next Environment
Commission meeting with the request to invite the CFO and CAQO to
attend, and further that the next Environment Commission meeting
be scheduled before the finalising of the budget.

MOTION CARRIED
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COMMITTEE REPORTS
CR1

CORRESPONDENCE

C1

c2
C3
C4

C5
INFORMATION
IN1

NEXT MEETING

ADJOURNMENT

Communications — Kevin Visscher

A video contest will be held to have studenis in Middle Schools and
Secondary schools to prepare a 90 sec promo video on the
environment.

It was moved and seconded to budget $5,000 from the
communications budget for three prizes for the winning students

video.
MOTION CARRIED

Time line is aggressive as it needs to be done by school end. Focus will
be on State of the Environment. They will use the report card as an
analogy to use the report card to make up a video. Communications
committee will help with getting the word out.

It was moved and seconded to refer all correspondence until the next

meeting

Review of Emall from Peter Nix dated January 5, 2011

Ecostravaganza Market Place invitation

| and Dedication for F1 zones — forwarded by Loren Duncan

Ecology Economics Ethics blog ~ email from Hugh Robertson, received
January 20, 2011

Email correspondence from Paul d’Haene
United Way Public Policy Institute — Judy Stafford
March 17, 2011
It was recommended that the meeting be adjourned.

The meeting adjourned at 9:33 pm.
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CVRD B2
ENVIRONMENT COMMISSION REPORT
OF MEETING HELD FEBRUARY 22, 2011

February 23, 2011

Chair and Directors of the Cowichan Valley Regional District

Your Environmental Commission reports and recommends as follows:

1.

That the CVRD and partner organizations conduct a structured evaluation of regional
environmental carrying capacities, and the cumulative effects of human activities on the
ecosystem goods and services in the CVRD, including current effects and a range of
plausible future effects.

That the CVRD develop and adopt targets for maintenance of ecosystem function

and services across the land base.

a. That the CVRD Board direct staff to conduct an analysis and impact siatement
for adoption of the attached targets, including identifying options for
implementation, and report back to the CVRD Board and Environment
Commission. This activity should be identified in the 2011 CVRD work plan, with
corresponding budget allocated;

b. That the CVRD Environment Commission and Economic Development
Commission form a sub-committee to work together to explore the implications
and the consequences of adoption of the attached targets; and

That the CVRD begin and advance a collaborative process to address land-use and
potential opportunities/constraints on public/Crown and private forest lands in the region.

That the Regional Board make a formal complaint to the Private Managed Forest Land
Council regarding the situation on the west shore of Shawnigan Lake and a formal
response from them be provided to both the Regional District and the Environment
Commission.

Failing a satisfactory response from the PMFLC, then

That the Regional Board make urgent representation to the Minister of Forests to invite
the Forest Practices Board to conduct an audit of the oversight practices of the Private
Managed Forest L.and Council with specific reference to the Shawnigan Lake Westshore
Logging Practices and their outcomes.

Failing a thorough and satisfactory airing of and resolution to the issues involved
and a commitment to avoidance of any repeats of the situation, then

That the Regional Board lodge a formal complaint with the relevant Forest Certification
body and request both a formal audit and that the results of the audit be provided to the
Board and the Commission.
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Dgan Freer .

From: Pefer Nix [petemnix@shaw.ca]
2w Sent Wednesday, January 05, 2011 3:23 PM
oiTer ) 12things@ocvrdenviro.com

Subject: Feedback from the 12things.ca websiie

Jan 5,2011

CVRD Environmental Commission

Ideas for Action on Climate Change

Thank you for your invitation for input for a better “green account” for Cowichan. And thank you for your
State of the Environment report, The community needs your message that climate change will have severe
social and economic impacts on firture generations. Now, we need to transform those words info action.

With your linkage between environmental and socio-economic impacts of climate change in mind, my “broad®
comments on 2 green Cowichan necessarily include more that just iraditional environmental concerns:

g,

-

Climate Change Champion :

‘The North Cowichan Environmental Advisory Comumittes has just become a “Climate Action Advisory
Comumitiee” (I am on it, but it has only 5 members). A good start, but I believe that we need a more regional
and more inclusive committee, This coramittee could be “informal” - so ag not to fFrighten your political
masters. But it could feed the less politically contentions ideas into the CVRD Environmental Commission
)'Whﬂe feeding more radicdl ideas into sther publie groups. T could liaise with interested members of the public
. 'at Jarge, with the sbove North Cowichan Commitiee and/or any other gronps such as the Transition Group,
Cowichan Grean, Carbon Busters and so on.

I recognize that there are political turfs here end that you may well have better ideas as to how action on climate
chenge can becouie more inclusive in our cormumity. You may worry sbout getting oo diffisse comment from
the public that would frighten your political masters. You may worry that too many people would creaie
confhsion and Jack of dircction with never-ending open-ended commitiees. But in order to suceessfilly act on
climate change, we ‘need 8 paradipm sbzfc in organization ag.-well as lifestyle.

We need to enswe ﬂ:at all aspecis of ovr society are viewed with a “carbon reduction” lens, not just municipal
govammeqts

Don’t React to Climate Change - be Proactive

Local governments ave now spending money on flood control based on flooding from last winter. OK, this
needs to be done. But remember that extreme weather events will increase as a result of climate change and no
amount of money can stop massive flood events. So let’s get ahead of the curve. Let’s be proactive. There only
realistic solution if'is to reduce our individual and coliective carbon emissions, then will have less extreme
weather events.

Indieators of Environment Health

' '-fj"f?“ﬁadiﬁbnal indicators of envivonmental health no longer adequately reflect the condition of our environment.
For example, climate change will likely accelerate the incidence and severity of invasive species; therefore,



traditional indicator species of environmentat healih (e.g., frogs, lichen) gy be a result of changes in climate
rather then more conventional issues of “environmental health®” such as air, water, and habifat quality,
Alternatively, we now know that non-traditional socxe-aconomac indicators will impact our environmental
healih, so they showld now be included ag indicators.

For example, gagoline consumpnpn may be an excellent environmental health indicator since sales of gas reflect
the extent of greenhouse gases emissions in onr community, and therefore the state of our environment jo terms
of climate change. Ofher non-iraditional indicators might include sales of alternative energy systems, catbon
levels in forest and agricnltural soils and lake water temperatures because these factors will tvack the extent of
climate change and therefore the potential for smpairment of all aur environmental, social and economic
gystems.

Population Growth

The big-clephiantin thie fot of officia] éofitiintty planming is iopulation growth. 'With existing technologies,
we simply cannot increase populations and have & sustéinshle planét. So weneed to enconrage smaller
families. X

»
-~

Municipalities have tradﬁmmlly had Jitile or no say in fanily planuing, and of course the issue is political
dynarnite. But this is a erisis ind we need to change our ‘peradigm as to what is appropriate action from our
local governments. Moral suesion fof population contid! should be a patt of your basket of tools for action on
climate change.

Developrment

More conventionally, the physical development of our municipalifies is a crucial component for action on
climate change. Urban sprawl ount into agriculinral land or undisturbed land is antithetical to a sustainable
community. Sprawl destroys habitat and increases our greenhouse gas emissions. So we need imuch stricter.
and “greener” development criteris.

My idexr for one sweeping change would be to simply demand that all new developrizent be “carbon nentral®;
that is, no-net increase in eavbon emiseions from a baseline. This eriterion would unleash protest, but if
implemented would also unleash innovative ideas from private enferprive. And it would rélinquish Iocal
governments of the burden of a plethora of convoluted by-laws and regulations. Iknow this seems simplistic
and would be politically difficult, but sometimes simple is good, And it would have the buge value of
cducahng the public shout the dangers of greenhouse gases,

<y 1 .
And of course there are 8 wide variety of micro-management options to limit urban sprawl — zoning by-laws,
dengification policies, road or gas taxes, and g0 on. You would know gll about that.

Transportetion

Since 82% of Cowichan GHG emissions are related to the movement of vehicles, transportation 1§ a critical
component of ey climate action plan (actually, the real figuve would be more like half of that — see the next
topie, cosl exports). Here are some ideas:

o Develop the infizstructure for electric vehicles (plug-in sites efc); for example, make plug-in sites
mendatory for new houses

o Wark with the province on reducing speed limits; maybe have dedicated lanes for small elechic veiucies
in some areas



¢ Increase the cost of parking for cars
o Support and accelerate plans for mass twansit (e.g,, highland railway, buses)
e provide local tax support for companies working with alternative energy and/or eleciric transportation

*-Cosl Exports

Ahbout 50% of BC’s GHG emissions are exported to other countries in the form of coal — and then re-imported
in the form of eonsmmer goods. So any elimate action plan in our community is meaningless unless we phase
oiif conl exports

CVRD has no segulatory powers in this matter/ But as g recognized government body, it has the power of moral
suasion — youneed to use it. I ask that you not he tied down by conventional ideas of what is an appropriate
action in this pmnd of historic crisis. CVRD can and ghould act heyond e regulatory Ieve.ls and Iead by

At one conference of manicipal leaders in Vancouver, it was cxphmﬂy suggested by some elected officials that
mwmpalmes Showid notifes] constrained by-traditiof; ¢ oFévi [5W: 'We have a moral duty to respond io the
historic crisis of climate change by any hieans posgible. CVRD céould petition ssnior governtients, engage the
public: on this issee, present information briefs to local cogneil on the contribution of coal exports to our ¢
GHG emissiong—and so on, ~

Engaging the Public

Very importantly, the public will more hkely act on climate change when they come {0 understand that this is
5ot just an “environmental” issue, CVRD cannot succeéed in acting on climate change unless a eritical ] mass of

tha community supports the concept-of & low carbon lifssiyle,

I engage the public from my own niche as a “carbon buster”, But the perception of many is that my niche of
science and environmentslism is biased, unimportant or just plain orazy. This is a fundamental problem, Sowe
nesd more institutional voices fo promote action on climate change, voices that may have more credibility with
larger segments of the population. In short, you need to be more outspoken, more forcefil and use more
resources from the community.

In the dirty thirty 5, the federal povernment tried to educste farmers to reducs soil erosion through the use of
more progressive agricultural practices —with little initial suceess. Permanent sucoess came only when they
sovght out community leaders, educated them individually to use more sustainable practices, At that point,
when other farmers sew these community leaders on board, the farming community begar to practice more
sustainsble€methods of farming through this process called social diffasion,

Tinvite you to set up a community leadership program to engage the public; that is, promoie ideas and practices
of cerbon nentrality by highlighting what sympathetic community leaders are saying and, more importantly,
doing. Iwould be happy to help find people, You can find people with marketing sk::Hs to help with the
details.

Some ideas;

o persuade newspapers 0 run a regilar column on what specific citizen leaders ave doing to reduce their
* catbon footprint - perhaps you could pay for the space (I have fry to do this with occasional editorials ~
.. 'botThavebecomeabitofa ﬂashpamt aud 8o cannot convince a wide segment of psopie)
" - o have church leaders eto. wiite in the paper about his/ter path to carban zero
« pet locsl sports figure to demonstrate their new electric scooter or ete.

10



e  youw comunission could make and distribute lawn sigos to allow home-owners to highlight their effort in
going towards cathon zero (i.e., “I am a Carbon Buster and use an electric mower) or “I plant frees to
reduce global warming, efc — these signs should all have.a common logo like Carbon Busters or
12BigThings or eiv). Again, I offerto help and to gef other volunieers.

© [had hoped to ontfit an old school bus filled with juformation —use eleciric technology as much as
possible - and get volunteers to send it to malls and schocls. But I need more institutional help and
mare volunteers - money is nseful of cotrse but it is not the main problems). Maybe you conld help with
this project - or some other project where the action from & quas:-gavamment body and other public
groups could be more that the sum of each part? Or mayhe this project is not so important and needs re-
thinking - maybe the tipping point in public attitades is not so far away (I gave a ialk at Frances Kelgey
the other day and soine mothers were in tears about the fate of their kids, knowing that climate change

will alter thejr world.

Cheers, Pefer Nix
Cowichan Carbon Buster
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The Ecole Mill Bay Parent Advisory Council [PAC] is pleased to invite you to join us in celebrating our World
Environment Day, Ecostravaganza! on Saturday, June 4, 2011 from 10 am to 4 pm. Ecostravaganzal will
be hosted at Ecole Mill Bay loosted st 3175 Cobble Hill Road, Mill Bay. Our goal is ta promote green living
for families within the Cowichan Valley in & fun, friendly erd welcoming way.

We are currently looking for vendors, participants and sponeors with a foous on local and sustainable
businesses that share cur vision of 8 green community. If your business or organization would be
interested in taking part, please contact Sarah Milne at merketplace@ecostravegenza.cs.

The Egostravaganzal will Include a:

business vendors' marketplace
food vendors' court

children’s activity ares

plant sele market

small selsction of workshops
main stege area

used hook sale

silent auction

B 2 BHFE B A% @A

Ecostraveganzal 2010 was a huge success with over 2000 attendees, 51 vendors and dozens of
performers. The day inclutled happy kids, incredible performances, baautiful sunshine and ots of recycled
plents end books going to new homes.

The business vendors’ marketplace will festure a combination of information, services end product
providers. The business vendors’ marketplace makes up the core of aur event with husinesses and non-
profit asspoistions offering products for sale and/or promotional information. These vendors need to fit
within the green living parameters of our event in one of the following catepories:

orgenic products {not necessarily certified)

local products |

sustainable products and services

‘tecycled products and services

aethical or fair trade products

environmental information [both profit and non-profis organizetions)

We would lave to have your business or organization help us to make this a fun and amazing day.
Visit www.ecostravananza.ca for more information.

Sinocerely,

Ecostravagenzel Team
Ecole Mill Bay PAG



RATES

Please chose one category

[T} Outdoor Booth 10%10° (includes one &' table and two chairs, no eleciricity]
Vendors may choose to supply their own tent.

[7] Outdoor Booth 10° x 10 {includes one 6’ table, two chairs and phosovolbaic electricity)
Vendors may choose to supply their own tent,

[ tndoor Booth 10'%10' {includes one B' table, two chaire and photovoitaic electricity]
[} Food Vendor
{includes 8 10' x 10" space outside on our field, ane B' tebls, two chairs and
photovoltaic electrinity]

I “Cut of the Box” Booth [does nat fit ebove categories]
Please contact us to negotiste.

Please choose any extras you will nesd

[1 ——_ Extra Table [6' tables) @ $10 each

[ . Extra Chairs @ $3 each

{1 Early booking discount [deduct 10% if paying in full before Feb 28, 2011)
TOTAL PAYABLE .....oovcrnmrrammisssossse s apAE RS et tas

Please provide detailed information regarding your electrical needs In the space provided:

$855.00

S120.00
B100.00

$126.00
: J

$_
S
S ]
$___

Ecostravaganza! is grateful to Energy Alternatives Ltd. for providing phaotovoltaic power to

our outdoor vendors,

penpot
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®  QOptional: Your business will have sccess to a main stage time slot for educationsl and/or
informational purposes.

FRIEND SPONSOR- $500
This package will include:

= Ypur business name and/or logo will appear prominently on site signage and in some marketing

materials.
= Your business name will be displayed on the Ecostraveganza! website.

A hyperiink to your business website on the Eonstravaganza! website.
O event day:

® A booth space [10° x 1007 in a prominent location,
= Your business will be announced and acknowledged by the MG on the miain stege.

DONATIONS / PRIZES

Ecostravaganzal can also accept monetary, silent auction items and prize donations to help make our
event a suceess. Ary support or donation that you are able to provide would be grestly appreciated and
would give you arother opportunity to highlight your business or organization.

To discuss your participation as a sponsor at Ecostravaganza! please e-mall Sarah Malerby at
sponsorsBecostravaganza.ca,

Thank you for your support!

14



RE: Land dedication for large block F1 rezonings in electoral areas

A question arose as to what % of land dedication is typical within the CVRD ovg last
while for F1(forestry) re-zonings. ...are averages available, and patterns obvious?

Also it has been often stated that: “at re-zoning is the time these community amenities and
benefits are negotiated”.

Research of successful CVRD re-zoning applications(F1) over the last fifteen years showed
that on an average, the land dedication to the CVRD, on rezoning of 43.5% of the land base.

1/ Aldermere/Doman - Lake Cowichan/Skutz Falls 79%
(205 acres dedication)

2/ Weyerhaeuser-South Shawnigan Lake 36%
(47 acres dedication) :

3/ Silver Mine Rd/Lakweb-North Shawnigan Lake 15%
(25acres dedication)

4/ Key Corp-Sooke Lake Rd 56%
(159 acres dedication)

5/ Limona- YoubouRd * 25%
(11 acres dedication)

6/ Malahat-Iris Land Corp 44%
(396 acres dedication)

7/ Caromar Sales-Sahtlam * 44%
(163 acres gift & dedication)

8/ Ocean Terrace-Mill Bay 23%
(31 acres dedication)

9/ Woodland Shores-Cowichan Lake 72%

(~800 acres dedication)

10/ Paldi-Sahtlam 14%
(51 acres dedication)

11/ Bickford-MillBay 60%
(20 acres dedication)

12/ Inwoodecreek-Sahtlam 54%

(119 acres dedication)

AVERAGE 43.5%

*Limona also complimented the 25% land dedication with structures and infrastructure,
*Caromar Sales rezoning includes seven fee simple building lots for CVRD uses,

The mix of land offered as part of the typical rezoning, for public use and ownership, varies
from green space, parkland, watershed values, to ecologically and biologically significant lands,
as well as lands such as historical Temples and cemeteries.

Some rezonings specified additional amenities such as built trails, features, playgrounds
and other additional amenities that complimented the land dedications and land gifts.

Some dedications occur immediately and some are phased over time.

*(Youbou lands, a rezoning of a hybrid of Industrial and forestry lands to a comprehensive
development zone has a dedication of 44% encompassing ~300 acres of park & green space.)

All things said and done the average land dedication on large block F1 rezonings
as a pattern is clearly ~43.5%....sometimes more and sometimes less,
FYI...Loren Duncan
- : 15
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XIi Whither or Wither the Planet.,.?

Ifwe live as if there is no tomorrow, there really won't be one,
Kurt Vonnegut

2010 is turning out io be the hotiest year worldwide since temperature details were first
documented in the 1850s, while the past decade has been the warmest ever recorded.
Wildfires scorched Russis end Israel and parts of the interior of British Columbia were
once again on the burn.

We have notoriously short memeories but surely we have not forgotien the floods and
landslides that ravaged Pakistan and China, the oil spill that will permanently cripple the
Gulf of Mexico or the foxic red sludge that engulfed the Danube,

The World Meteorological Organization has just announced that global concentrations of
the main greenhouse gases reached their highest level in 2010 in almost one million
years. Is it any wonder that, with increased planetary warming, a massive chunk of the
Greenland ice shelf broke off and slid into the ocean this summer or that species
extinction is escalating?

One of the most repuiable interpational think tanks, the New Economics Foundation,
recently reported that the world went into ecological debt on 21 August this year.
Known as Earth Overshoot Day, it accurred a whole month earlier than last year. On that
day we exhausted our annual environmental budget and we are now eating into our
natural capital by extracting more from the planet than it is capable of reproducing,

Lester Brown, founder of the Worldwatch Institute, explains the problem in economic
jargon to make it clearer: “We are liquidating earth’s natural assets to fuel our
consumption.” No amount of Federal Reserve stimulus funding or bailouts can rescue us
from this meltdown.

‘Enough doom and gloom? 'Réad on.

~ One of the most frightening studies ever published appeared in July earlier this year but it
sailed right under the radar sereen of public awareness. It was reported in Nature thai the
concentrations of phytoplankton or plant plankion in the top layers of the oceans had
declined by ahout 40 percent since 1950,

Plummeting levels seem to be linked to rising ocean temperatures triggered by global
warming and to widespread contamination, such as oil gpills and plastic pollutants.
Increased acidification of the oceans, another consequence of global warming, is also
suspected in the disturbing decline of the plankion.
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Phytoplankion form part of a complex photosynthesis process that produces oxygen. It is
estimated that half the world’s oxygen is created by marine photosynthesis — every
second breath we take is dependent on the health of the oceans. In addition,
phytoplankton help cool the planet by absorbing carbon dioxide from the atmosphere,
The microscopic plankion alse perform another vital role as the base of the ocean food
chain.

The other half of the world’s oxygen supply is produced through photosynthesis on land
by trees, grasses and plants. North America has been operating at an oxygen deficit for
the last 40 years as we clearcat forests, plonghed under grasslands and burned fossil fuels
in increasing volumes.

- To deprive our unborn offspring of life-sustaining oxygen would be a crime of epic
proportions. And just because, as the Iate Carl Sagan put it, we were too lazy to change
owr destructive lifestyles. We have no moral right to download the costs, both economic
and ecologic, on the backs of future generations or to squander their birthright,

We have probably one decade at most to dramatically control our greenhouse gas
emissions, reduce pollntion and learn to live within the natural limiis of the planet. If we
remain so resolute in our refusal to modify onr lifestyles and our consumption habits,
ecological tipping points will kick in with consequences far beyond human control. No
technofixes will ever rescue us once we pass the point of no return.

The environmental crisis in its different manifestations is the defining crisis of the 21%
century - not terrorism, not tnemployment, not nuclear weapons or socialism vs
capitalism. Environmentalism is not simply ancther -ism or ideology. It is our life
support system. .

We are better inforrned them any peneration in history about the dangers threatening the
environment and yet we appear immobilized by the magnitude of the problems, We have
to frame, and face, the critical questions that will help provide us with a sense of direction
to combat the impending crisis.

-~ e Why do we recoil from using language, such as “morality, ethics, values,
" principles, emotions, feelings, compassion, justice, empathy and spirituality™
when discussing environmental issues?
e What are the relative roles of the individual and institutions, such as the media,
corporations, churches and government, in confronting environmental problems?
¢ How do we shape an environmental conscience among the corporate, political and
moneyed elites?
e Why do we promote infinite progress and prosperity on a planet with finite
resources?
How do we persuade individuals to reduce their ecological footprint?
Since advertising is aimed solely at expanding consumption, should marketing
programs in colleges and universities be converted into departinents of ecological
economics and sustainable buginess?



s Should we consider draconian measures, such as restricting the size of houses,
Limiting the number of cars per family and rationing airline flights?

* How can we hold governments to account on environmental policies if the
electorate is not engaged or is ill-informed?

o Do we have the right to protest government environmental policies until we have
set an example and curbed our own consumption?

= How do we depoliticize so imporiant an issue ag climate change in our partisan
poliiical system?

e Are the wealihy developed coumiries, with their over-sized ecological footprints,
creating “climate apartheid” in the words of Archbishop Desmond Tutu?

o Is the climate crisis not more of a consumption problem in the developed
countries than a problem of aver-population in the developing world?

o If Canada is aiready overpopulated in terms of ifs biocapacity, should we
discourage immigration and devote finds to improving the lives of people in other
couniries?

‘We will never solve the environmentsl crisis unti] we see if as & moral problem, Some
years ago, Wendell Berry, the renowned writer and ecologist, wrote that the
envirommental crisis is fimdamentally a crisis of character; it siill is. Dr James Hansen,
the dean of climate scientists, describes the ecelogical crisis as both a legal and a moral
problem because it is an issue of intergenerational justice, To modify a Marshall
McLuban mefaphor: the moral is the message.

It is & moral issue because our conscious decisions and lifestyle choices affect others, not
only the unborn but also the disadvaniaged stroggling to survive in societies shatiered by
climate change and pollution, If we are not personally aware of the dangers of
unresirained consumnption, we have the responsibility to inform ourselves of the impact of
our lifesiyle decisions on the less fortunate, We are, after all, a sentient species governed
by conscious free will, not by programmed determinism.

The environmental crigis is also a crisis of ideology. How sustainable, both ecologically

and socially, are the values embedded in our market economy, that focus on self-interest,
_competition, consumption and growth? Does an adversarial political systemn thai

_ frequently appeals to our basey instincts, best serve our long term ecological and social

interests?

Furthermore, it iz 8 crisis of emotions, Somehow, we have to develop and demonsirate
the empathy to feel and sense the anguish of the environmentally dispossessed: the
submerged Pacific islanders and the victims of floods, fires and droughts, Dare we forget
our own northern people as the melting ice and the thawing tundra desiray their age-old
lifestyles. How can we even imagine and envision the plight of future generationsona
ravaged planet, if we are alienated and estranged from our own emotions? ~

Above all, the environmental crisis is a spiritual crisis, It is not spiriiual in a “new age” or
" parrow religious sense. What we desperately need is an all-embracing, ecumenical -
spirituality built arotind a reverence for the divine in nature and focused on the
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perpetuation of Jife on a vibrant planet ~ a “reverential ecology” in the words of Satish
Kumar, editor of Resurgence magazine,

Sacrifice is central to spirituglity. Our individual Canadian carbon and ecological
footprints are among the highest in the world, far exceeding nature’s regenerative
capacity. Our level of spiritual commitreent must be measwed by the sacrifices that we
personally are prepared to make in our material lifestyles that will allow us to live within
the sustainable limits of the planet.

The eminent ecologist, E.O. Wilson’s blunt assessment of the anthropogenic causes of
global environmental degradation is that we live in an era of Stone Age emotions,
medizevel institutions and, in our arrogance, we attempt to play God with our technology.

Judging by a recent vote in the Canadian Senate, that institution is sfill mired in a
mediagval mindset. A procedural problem enabled a majority of Conservative appointed
senators to defeat Bill €©-311, The Climate Accountability Act, The bill had twice won’
majority support in the elected House of Commons but it was overturned by an unelected
Senate without any discussion. It has been decades since the Senate attempted to defest &
Commons bill withont discussion,

Itense lobbying, especially by the fossil fuel industry, reinforced the resolve of the
Conservatives, o defeat the climate inifiative. The Canadian Chamber of Commerce even
circulated a request to its members encouraging them to pressure the senators to kill the
legislation. Their message could not be more blunt: “Bili C-311 must die in the Senate.”

The Canadian Climate Act simply laid out targets for our greenhouse gases: 25 percent
below 1990 levels by 2020 and 80 percent below 1990 levels by 2050. These emission
caps, according to the vast majority of climate scientists, are the only way we will limit
thes earth’s terperature to a 2 degree increase by 2050. Lest we forget, the 2 depree
temperaiure increase was the target that the majority of countries, including Canada,
accepted at the Copenhagen climate conference a year ago and then reaffirmed at Cancun
this month,

. Government spin claimed that the climate bill, if enacted, would shut down the economy
and create mass unemployment. Ope does not have to be a statistician to estimate the
unemployment rate in 2050 on a plundered planet. Future Canadians will weep at our
self-indulgent navcissism that allowed a minority government to derail a climate
protection plan by exploiting a tactic as inane as a procedural matter,

Tt is erystal clear that we cannot rely on our governments for ethical and enlightened
environmenta! leadership, Parily it is because of the constant pressure exerted on our
politicians by corporate lobbyists and partly because of our own fickle voting nature, The
lack of political will largely reflects a lack of public will.

Sadly, there is no critical mass of voters to drive public policy on the environment. Many
governments, including Canada, have sensed this lack of domestic electoral commitment
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to climate issues and, consequently, they are cooling on their emission pledges. We need
look no fusther than the results of the recent mid-term elections in the US as a possible
portent for progress on climate change initiatives. How tragicaily ironic it would be if it
was democracy that dashed internations} attempts to save the planet,

The latest polling numbers indicate that Canadiens rate climate change as only the eighth
most important global issue. Canada's role as a co-conspirator in the slow death of the
Kyoto Protocol, with the execution date set for December 2012, was inspired largely by a
careful reading of the electorate. Kyoto will be viewed by fisture historians as our
“Climate Munich” when politicians abandoned principle to appease the party faithful and
then capitulated to voter whims.

Although we need national governments o develop progressive environmental policies
and to seek international cooperation on ecological issues, we must never rely on them to
legislate our attitudes and to restrain our consumpiion. Joel Salatin, the hero of Food Inc.
puts it suceinctly: There is no salvation through legislation. Furthermore, government
decrees merely absolve us from the moral responsibility of regulating our own behaviour.

The onus is on us as individuals to initiate and to ignite the changes that will

revolutionize political and public attitudes and action. We can only lead through personal
example, not through preaching or through protesting, and the revolution must start in our
own homes and in our hearts. Just as Gandhi reminds us that our priorities are best
expressed in actions, so must we also anchor our aspirations in actions.

I, as the psychologists suggest, reducing our consumption and moderating our lifestyles,
is largely a maiter of behavioural change, what is delaying us? We are the arbiters of our
own behaviour. Surely we don’t lack the courage or the conscience to change our
behaviour for the benefit of our offspring.

Appeals to circumstribe our consumption are not new, The prescient English post of the
late 18" century, William Blake, was ahead of his time when he asked: How do we know
what is too much, when we don’t even know what is enough. Jeffrey Sachs, the respected
_humanitarian, in his address o the graduating students at Carleton University recently
~-acknowledged that “our consumerism has foo often overteken our common humanity.”

The first step in an action-based crusade is to quantify our consumption and establish our
personal ecological footprints. We have to measure and monitor the full sweep of our
lifestyles from waste disposal and personal shopping to fossil fuel use and vacations.
Earlier articles in this series suggested ways of both reducing and measuring our
footprints.

Conservation is really no more difficnlt than consumption, partly because we already
waste so much food and energy in North America. Congerving a litre of gasoline ora
kilowait of electricity not only reduces carbon emissions and pollution, if preserves
scarce resources for future generations, The cheapest, cleanest fuel is that which we leave
in thie'ground or the electricity we do not use, Furthermore, modifying our lifestyles and
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reducing our use of fossil fuels will also eliminate the need for government regulations
“to price carbon” in the form of carbon faxes and cap and trade policies.

We must examine all our lifesiyle decisions through the lens of ecological precaution and
sirive to live within the biocapacity of the planet. Mother Farth is, after all, our one and

only horme.

Once yon have set your house in order, take the crusade into your neighbourhood. As
Guy Dauncey, the prominent British Columbian environmentalist suggesis: Sustainability
startg on the sirest where you live. Major societal change invariably comes from below —
it iz seldom tap down and it is seldom achieved without a protracted struggle. Bui the
struggle for ecological balance, unlike any major change in history, has an overriding
urgency.

Communities inspired by an overarching moral purpose and energized by collective
action will coalesce into larger movements creating & grassroots groundswell that will
drive changes throughout all levels of society. Many municipalities and cities, for
example, are undertaking major environmental initiatives and provinces and states are
stepping into the vacwun left by our national governments,

For inspiration, read about living simply and what other commumnities are doing.

Simplicity snd Stepping Lightly by Mark Burch.
51 Ways 1o spark a commons revolution hy Jay Walljasper, Yes/ Magazine.

e Cowichan Valley Environment Commission. 12 Big ideas for a strong, resilient
cormunity. hitp:/fwww.12things.ca/12things/12-big-ideas.php

» Transition towns. http://www.transitionnetwork.org

v Local Govermments for Sustainability. htip:/www.iclei.org

s carbonn Cities Climate Registry. hitp://citiesclimateregistry.org

By transforming your lifestyle and inspiring others, you will have left an imprint on your
community and perhaps the wider world,  may not always be possible to measure the
broader impact our personal efforts, however. But ultimately, at the end of life’s journey,

- it {5 our conscience that is our most trusty companion, especially when it is reinforced by
the conviction that we have done our best.

Hugh Roberison ‘ December, 2010,

hitp://ecologyeconomicsethics.blogspot.com
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C5

From: PAUL D'HAENE <pdhaene @shaw.ca>
Date: November 19, 2010 12:59:18 PM PST
To: 12things @ cvrdenviro.com

Subject: What are you doing, and why ?

Dear CVRD,

Although I agree with looking after our environment, { totally disagree with your actions based on reducing our
carbon footprint. It appears to me that you have fallen for the global warming fanatics sham hook, line and
sinker.

Maybe you have not noticed what has happened over the past few years ?

1. A couple of Canadians showed that Dr. Michael Mann's hockey stick curve on temperature was fraudulent ...

he still refuses to admit what he did (so much for him being a scientist).

2. Dr. Jones of EAU (East Anglia University) was also busy falsifying tree ring data in England (and has
EAU has been shredding data since he was found out -- again, so much for science at EAU).

These two people were the main sources of "proof" used by the UN to play their carbon game (which will do
NOTHING to help the Earth's environment or temperature fluctuations).

3. The data all shows that the planet has been cooling for the past few years ... exactly OPPOSITE to the
warming theory proponents who claim the Earth is still warming (a lie or fraud) --- thejr theory is that as CO2
emissions increase (as has been the case over the past few years) the the global temperature increases (exactly
opposite to the actual Earth record which shows that temperature always leads and CO2 always follows by 400
to 600 years --- the warmers have no use for real data, only belief in a bankrupt, false theory).

Bottom Line: The manmade global warming theory has been proven to be a sham (fraud) and those that have
tried to prove the theory have purposely falsified their research data to make their case ... no science in that,
only runaway agenda driven unscientific "research”.

So, why is the Cowichan Valley Regional District implementing solutions to a FALSE problem ?
Why are you taxing me to waste the money on carbon footprint reductions (using unecessary, expensive
solutions) rather than on things that really matter ?

Should the CVRD continue with this folly, you will force us measely citizens fo take the appropriate action to
stop your foolishness (wasting tax dollars on a hoax is gross negligence and opens the CVRD to class action
lawsuits as well).

I expect a stating that you are (or will be) re-assessing your stance in regards to the carbon footprint reduction
programs and letting me know that you are doing so.

Paul E. d'Haene

8043 Vye Road, Crofton, B.C.
Telephone: (250) 324-6502

MAILING Address:

P.O. Box 257, Crofton, B.C. VOR 1R0
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Kate Lindsay
CVRD C6
Senior Environmental Analyst

March 3, 2011
Hello Ms Lindsay,

Please find below a note we are circulating to local residents and organizations, and attached a
release being sent to media contacts. Essentially we are reaching out locally to announce a
meeting to form a local 'Residents Committee on Water' for the CVRD and RDN cross-boundary
area.

I wonder if you, the CVRD Environment Commission, or as appropriate other CVRD Council &
Staff might assist in notifying CVRD residents and organizations who may have interest in these
matters?

We understand that the Environment Commission, and CVRD planning divisions, have lists of
contacts of residents and organizations with expressed interest in being kept informed on matters
relevant to this area and processes the CVRD have underway.

In this respect then we would like to request that such lists be sent a copy of the note below and
the attached release - so that those who could not attend the public water meeting on the 24th
might be kept informed. MISS] wishes to assist in getting the ball rolling, and to let local
residents and organizations know that there is further opportunity for their input and
involvement. We look to local residents to then decide what the agenda and plans should be.

Please feel free to contact us directly if you have questions ...and otherwise we hope that you will
assist in distributing this note and release to CVRD contact lists.

Thanking you in advance!

all the best,

Laurie Gourlay
Stk

{pls excuse any duplication as we etiempt to contact local residents and interested organizations by March 14th)

'Resident's Committee on Water' Forming - for CVRD/RDN cross-boundary area.
= Followup to Public Meeting on 1.ocal Water Supplv, Cedar Heritage Centre, Feb 24th

A public meeting on the Yellowpoint & Cassidy aquifers on Vancouver Island has led to a call for a 'Residents
Committee on Water' to be formed. (media release attached)

This initiative follows concerns expressed by the public after the Feb 24th meeting confirmed threats and
vulnerability of the two major aquifers in the area, with the Yellowpoint Aquifer identified as “the second most
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vulnerable aquifer on VI".

The first meeting for the 'Residents Committee on Water' is particularly interested in hearing from residents of the
area who have concerns or information about the local water supply. The meeting will be held on the first day of
Canadian Water Week, Monday March 14/11, 7-8:30pm, at the Cedar Heritage Centre, 1644 MacMillan Road ,
Cedar. The meeting is open to the public and all interested organizations.

Lavrie Gourlay
(250 722-3444)

*Mid Island Sustainability & Stewardship Initiative
P.Q. Box 333, Cedar, B.C., VOX 1W1 <www.missimidisland.com> <info@missimidisland.com>

sk s sfokkshoale sk oot s ook
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Mid-Island Sustainability

& Stewardship Initiative Com m Un i q U é

Media Release
FOR IMMEDIATE RELEASE Marech 3, 2011

Residents' Committee on Water Forming
...for RDN/CVRD area of Cedar/Yellowpoint/S Wellington...

Cedar - A Residents' Committee on Water is being formed following last week's meeting in Cedar, which saw 50
residents of the RDN and CVRD calling {or the area io be prioritized for planning and policy on development.
Mike Donnelly, the Manager of Water Services for the Regional District of Nanaimo, answered questions.

"Many residents expressed concerns about local aquifer valnerability and future water supply problems," said
Laurie Gourlay, one of the organizers of last week's meeting. "And, given the rural dependency on these
aquifers, people wanted to be sure that something would be done quickly."

The area, encompassing Nanaimo Harbour to Ladysmith Harbour of the RDN and CVRD, contains two key
watersheds - the Yellowpoint aquifer, situated over bedrock, and the Cassidy aquifer, near the Nanaimo River.

"According to the regional government the Cassidy aquifer is one of the largest on VI, and the Yellowpoint
Adqnifer has recently been identified by the BC government as the second most vulnerable aquifer on VI
Gourlay stated. "Both governments have reported threats to the water quality and supply for these aquifers."

This week MISSI received a suggestion that a 'Resident's Committee on Water' be formed for the area.
According to Gourlay, "This Committee would look at water issues raised in last week’s public meeting, and in
government reports, with special attention to water bodies that may be in threat of contamination or overuse."

The public will establish the agenda of the first meeting. Possible matters for discussion, as recorded in MISSI's
report of last week's meeting, include identification of additional problems:
eg - eutrophication in lakes in the area; lack of knowledge aboutf water exchange between the Cassidy
aquifer and Nanaimo River; saltwater intrusion into aquifer/wells in the area; the possibiity of permanent
damage to the Yellowpoint aquifer if limited re-charge and ongoing depletion continue; and the possible
need for a temporary moratarium on development, until further understanding about the water supply
and quality is available for this area.

"Jurisdictional considerations that may see CVRD development affect local RDN residents and use of the
aquifer, and vice versa, also need to be clarified,” says Gourlay. "And "Sustainability Checklists' that offer
incentives and disincentives to developers, to encourage appropriate and 'green development', also need to be
discussed so that long-term interests of residents are addressed.”

"With the Yellowpoint aquifer having dropped 13 metres since the year 2000 residents are clearly expressing the
need to prioritize government attention on the watersheds, supply and aquifers of thig area.”

The first meeting has been arranged at the Cedar Heritage Centre for Monday March 14th, 7-8:30pm, the first
day of Canada Water Week (www.CanadaWaterWeek.com). Everyone is welcome. MISSI is inviting interested
groups and individuals fo contact them with any addtional information, or agenda requests, prior to the meeting
(info@missimidisland.com).

-30-

Contact:
Laurie Gourlay
President - MISSI (250 722-3444)

Mid Island Sustainability & Stewardship Initiative, P.Q. Box 333, Cedar, B.C, VOX 1V
(250 722-3444) <www.nissimidisland.com> <Info(@missintidisland, conr=
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Letter from the Regional
District Board Chair

On behalf of the Board of Directors, | am pleased to introduce the
Corporate Strategic Plan for the Cowichan Valley Regional District. As
we began the process of formulating a strategic plan some months
ago, the first step was to undertake a public consultation survey to
better understand the top priorities, concerns and wishes of Valley
residents. Armed with this information we asked questions about
ourselves as an organization in an effort to better identify how to best
address the challenges we face today, while preparing ourselves to
take advantage of the future opportunities of tomorrow.

In moving forward as a region, it is critical that proactive steps are
taken to preserve the high quality of life enjoyed by residents. The Corporate Strategic Plan
provides a roadmap showing where we are, where we want to go, and how we will get there.
This plan will help establish corporate priorities, guide funding decisions, and provide long-term
direction for the Regional District as we all work towards becoming the most livable and healthy
community in Canada.

Gerry Giles, Chair

Cowichan Valley Regional District Board of Directors

Back row from left to right
Dave Haywood, Lori lannidinardo, Tim McGonigle, Klaus Kuhn, Tom Walker, George Seymour, Rob Hutchins,
Loren Duncan, Brian Harrison, Mel Dorey, lan Morrison, Ken Cossey, Mary Marcotte

Front row
Vice Chair Phil Kent, Chair Gerry Giles
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THE COWICHAN VALLEY REGIONAL DISTRICT

strives to deliver residents excellent service at an
affordable cost.

The CVRD’S community survey conducted in May 2009
provided insight into service areas that required greater
attention. Additionally, in June, September, and October
of 2009, the Cowichan Valley Regional District Board of
Directors and senior staff held strategic planning sessions
focused on community needs to determine how best to
provide key services today, and in the future.

The Cowichan Region celebrates diversity and will be the
most livable and healthy community in Canada.

We serve the public interest through leadership,
cooperation and innovation, with a focus on community
priorities and strengths.

Respect
We respect our people, our land, and our diversity.

Service Excellence

We provide innovative, consistent, efficient, world class
service as a proactive team of professionals who are
committed to efficient communication.

Integrity

We are honest and trustworthy.

Accountability

We exercise prudence in the use of public funds, and
demonstrate personal leadership to produce responsible,
transparent results.

One Region

We achieve more through collaboration and cooperation,
for our residents, businesses and community partners.
Positive

We promote a happy, healthy, fun, supportive workplace.
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Sustainable land use is about development that meets the needs of the present without compromising the
ability of future generations to meet their own needs. To this end, the CVRD is working to ensure that land use
planning is well coordinated across the Region, promotes sustainable development, and enhances agricultural
opportunities.

With its mild climate and beautiful surrounding landscapes, the Cowichan Region is expected to continue to
see steady population growth in the years ahead. In light of this reality, the CVRD seeks to manage this growth
to encourage sustainable development and manage resources so that the quality of life enjoyed today will be
preserved and enhanced for future generations.
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e Promote sustainable land use

97% of residents rate quality of life in the valley as good or very good.
86% of residents list protecting agricultural or farm land as a priority.

59% of Cowichan residents feel that the amount of growth in the valley has been about right over the past 5
years, while 29% feel there has been too much growth.

36% of residents would place a priority on accommodating growth through higher density.
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1. Develop a plan to ensure well integrated land use plans and

Establish well policies internally, regionally, and inter-regionally.

coordinated land use

o Develop a public safety lens that incorporates emergency, fire
plans and policies pap y P gency

safety, and other hazard considerations internally and externally
into planning processes.

1. Initiate a regional sustainability planning process in 2010.

2. Review the feasibility of implementing a regional growth
management strategy following completion of the regional
sustainability planning process.

3. Develop a strategy to ensure up-to-date Official Community Plans
(OCP’s) are in place within a reasonable time frame, consistent
with local government legislation.

4. Complete the subdivision servicing bylaw in 2010.

5. Incorporate aesthetic preservation principles into OCP’s and
Develop long-range explore other ways of preserving the aesthetic nature of the
plans for sustainability Cowichan Region.

6. Update background technical studies to inform the planning
process i.e. demographic projections, assessment of development
capacity and demand, economic forecast, environmental issues,
and regional service demand assumptions.

7. Recommend to the Agricultural Land Commission: (1) regulation
and policy improvements to recognize an expanded agricultural
base, & culture, and (2) policy amendments to promote the
expansion of agricultural lands and agricultural uses.

8. Develop a long-term land use strategy/policy for forestry lands in
the Cowichan Region.

1. Develop a green building strategy/policy that supports
environmentally friendly building practices.

Promote sustainable

2. Promote ecosystem enhancement-oriented design guidelines for
land use

new developments.

3. Develop and implement a program to recognize examples of
excellence in sustainable community development.
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The valleys and waters of southeast Vancouver Island have sheltered human society for thousands of years.
The Cowichan Region remains one of the most fortunate places on earth. Natural beauty and generally
healthy ecosystems root our identity, sustain our lifestyles and enrich our economy. The regional environment
performs essential services, providing necessities like clean water and absorbing our society’s wastes. It
underpins many other amenities that make the Cowichan a desirable destination for visitors and a great
place to call ‘home’. The need continues to protect the nature that supports our Region’s enviable quality of
life. With this goal in mind, the CVRD is embarking on a plan centered around protecting, restoring,
rehabilitating and enhancing the natural environment. Additionally, the Regional District will encourage the
development of sustainable communities and lead by example in its corporate activities.

e Protect the environment from harm

e Restore, rehabilitate & enhance the natural environment

-

e Establish sustainable communities

e Lead by example

When it comes to establishing priorities for dealing with population growth
in the Cowichan Vallley, residents generally feel that environmental-related
issues should be the highest priority. When isolating survey responses of a
“very high priority” and a “high priority,” the majority of residents feel that
water conservation and future water use planning (93%), minimizing
impacts to the natural environment and protecting environmentally
sensitive areas (86%), and protecting agricultural or farm land (81%) should
take precedence.
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Protect the environment
from harm

Restore, rehabilitate &
enhance the natural
environment

Establish sustainable
communities

Lead by example

Develop a community climate change mitigation plan to meet or beat
provincial green house gas emission targets.

Develop regional watershed management strategies.

Develop water planning policies to guide community planning &
development decisions.

Identify and map areas of high conservation value and develop policies
& guidelines to protect sensitive areas.

Develop a community climate change adaptation strategy to help
cope with changing regional conditions.

Develop an air shed protection strategy.

Develop a Brownfield remediation plan to inventory, where, what kind
and the number of CVRD Brownfield sites in the Region including Meade
Creek, Koksilah, and Peerless Road incinerator sites.

Review existing CVRD bylaws and make recommendations for
incorporating sustainable elements, and where needed, create new
standards.

Pursue incentives and other financial instruments to encourage positive
practices.

Promote the development of a regional multi-modal transportation plan
for southern Vancouver Island, recognizing that this issue is bigger than
just the Cowichan Region.

Review and update the regional transit plan with the aim of increasing
ridership and improving service.

Develop an environmental education plan with a focus on water,
biodiversity and climate change.

Develop a regional energy strategy to identify regional sources of green
energy.

Develop a green facilities retrofit policy to guide how CVRD facilities will
be renovated to meet green standards.

Develop a plan to ensure the CVRD complies with the BC Climate Action
Charter by 2012.

Develop a corporate CVRD climate change adaptation strategy to help
cope with changing regional conditions.

Develop a corporate employee plan to help staff “go green” and make
the plan available for the general public to utilize as well.

Page 7



SERVICE EXCELLENCE

The Cowichan Valley Regional District is committed to providing innovative, consistent, efficient, world class
service. In order to meet and exceed community expectations, the Regional District will develop a staff
training and development program to ensure knowledgeable and well trained staff are equipped to
provide great service to each customer every day. A comprehensive communications plan is also in the
works so that residents are proactively informed of local government activities in and around the Region.
The CVRD is also creating a volunteer promotion and incentive program to better support and enhance the
many volunteer efforts that continue to help make our region one of the best places in Canada to call
home. In order to ensure the long term capacity of the Regional District, we are taking advice from our
residents and looking at developing a long term capital reserve fund plan to ensure that funds are being
saved today, to ensure tomorrows building programs are in great financial shape.

|

—

QUICKSTATS for 2009

79% of residents feel they get good
value for their tax dollar.

40% of Valley Residents personally
contacted the CVRD at least once last
year.

75% of residents would prefer the CVRD
O BvJ ECTIVES putoaside funds each year until funds

are sufficient to undertake major capital

« An efficient, high performance, innovative organization projects rather than borrowing funds.
An organization whose public and staff are proactivel . . .
* inforn?e d p P y 64% of residents support increasing taxes

to either expand or maintain services at

Organizational focus on established priorities and outcomes
current levels.

Be the local government employer of choice on Vancouver

Island . .

. . . 68% of residents feel they are provided
Mamta_ln a kn(_)_wledgeable and well trained workforce with enough opportunities to make their
Financial stability opinions heard.

* Fiaures based on the 2009 Ipsos Reid Public Obinion Survev.
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OBJECTIVE

STRATEGIC ACTION

An efficient, high
performance,
innovative
organization

An organization
whose public and
staff are proactively
informed

Organizational focus
on established
priorities and
outcomes

Be the local
government
employer of choice
on Vancouver Island

Knowledgeable and
well trained staff

Financial stability

A

=R ORIOREY

Introduce a corporate wide performance management system to monitor and evaluate
achievement against desired outcomes.

Increase accountability with regular performance reporting to the Board.

Review organizational processes and streamline where appropriate to improve efficiency and
reduce costs.

Assist the Board in conducting a comprehensive corporate governance review to examine
committee/commission structure and make recommendations for improvements.

Develop and implement a comprehensive records management system.

Develop a resource vs. demand tracking system strategy to ensure that each department is
sufficiently resourced to accomplish its mandate.

Actively pursue green initiative partnerships with external agencies to better leverage dollars,
information and time.

Develop a comprehensive external communications plan.

Develop an internal communications plan that supports information flow between the Board,

Commissions/Committees, front line staff and management.

Develop a regional inter-governmental communications and relations strategy to ensure

a. Well integrated infrastructure planning occurs throughout the region

b. Relationships between the CVRD, First Nations and adjacent regional districts are
strengthened.

Continue to enhance the number of services available online.

Review the Corporate Strategic Plan annually and fully revise every 3 years.

Develop budgets for each priority and link each to performance indicators.

Develop business plans for each department that are directly linked to the strategic plan.
Review any CVRD body/unit where concerns arise regarding possible ‘mission drift’/ substantial
delay or inability to achieve corporate objectives.

Regularly review and clarify roles and responsibilities of the Board, staff, Commissions and
Committees.

Conduct annual community surveys to ensure that services and service levels are consistent
with community preferences.

Develop a strategic human resource plan linking recruiting, orientation, performance reviews,
compensation/recognition, training, leadership renewal/succession planning, and culture
development.

Develop a team building strategy to help staff more effectively take advantage of team
based problem solving and project management.

Create a volunteer promotion/incentive program to better recognize and support and
enhance volunteer efforts.

Continue to build positive labour relationships with unions and non union staff.

Focus on improvement of occupational health and safety.

Develop a staff healthy living strategy and continue to build on the ongoing work of the
wellness program.

Develop a procedure and policy training plan, including new staff orientation to help ensure
that staff are aware of and understand corporate policies and procedures.

Create a staff training and development program including training on dealing with change,
Vadim information system training, and in-house training on a wide range of topics and skills.
Make the CVRD intranet available to all staff including offsite CVRD locations.

Develop a customer service delivery strategy to help train staff on basic protocol/standards as
well as to improve overall consistency across the organization regarding the level of customer
service provided.

Implement best practices throughout the organization wherever possible.

Actively pursue alternative funding sources including grants and partnerships.

Continue to improve the annual budget process.

Develop a long term financial management plan that addresses the lifecycles costs of CVRD
assets and maintains adequate capital/operating reserves to strengthen financial stability.
Build a business development strategy looking at building & leasing.

Create strategic opportunities reserves to leverage grant funding.
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The Cowichan Valley is one of the best places in Canada to live, work, and play. With a sustained strategic
focus on ensuring a healthy economy in the Region, our quality of life can be enhanced for today’s
residents and future generations. By attracting investment in local businesses the Cowichan Valley can
position itself to ensure sustainable local employment opportunities for an increasingly diverse and skilled
workforce. Aided by a robust marketing strategy, the Region will continue to build its reputation as a tourist
destination of choice. By building strong community partnerships and leveraging local strengths, the Region
can position itself to attract and retain some of the top businesses in North America.

Primary Labour Sectors

e Support agriculture A !
M Agriculture
¢ Promote tourism

e Attract film productions i Manufacturing

e Focus on core regional priorities
! Wholesale/Retail
e Support policies and initiatives that strengthen the

local econom i
y LI Finance

¢ Maintain key economic development programs
M Health & Edu

M Business

* Figures based on the 2008 Cowichan Region Benchmarking Report
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Support agriculture

Promote tourism

Attract film productions

Focus on core
regional priorities

Support policies and
initiatives that strengthen
the local economy

Maintain key economic
development programs

Implement the Cowichan Regional Area Agricultural Plan.

Implement the Cowichan Tourism Marketing Plan.

Promote the Cowichan Region as a fiim production location of choice.

Update the Economic Development Strategic Plan to reflect current
priorities in consultation with the Economic Development Commission
and Board.

Develop a communications plan to improve information flow between
Economic Development Cowichan and the Board and ensure that
Economic Development Cowichan activities reflect current Board
priorities.

Recommend policy improvements and initiatives that will strengthen the
local economy with a specific emphasis on attracting high paying jobs.

Review CVRD regulatory practices and policies and make
recommendations for improvements to better support the local
economy.

Implement phase | and Il of the Clean Technology Project.
Promote the Cowichan First Program.
Expand the promotion of Cowichan Region products.

Promote and assist with investor templates.
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The foundation of a healthy community is a place where people of all ages and abilities can live, work, and
play in a safe, secure environment. From fire rescue to nationally recognized theatre events, the Cowichan
Valley Regional District provides a wide range of services to help support and foster a safe and healthy
Cowichan community. Currently, plans are being developed to better support our excellent public safety
volunteers, as well as to increase collaboration among the public safety agencies serving the Region.
Healthy living is also being made easier with an ever expanding range of activities and services aimed at
fostering personal and community wellness. Based on the needs of our citizens, the CVRD will work
towards ensuring that Cowichan Valley residents live healthier lifestyles through the provision of exceptional
parks and trails, recreation and cultural services, accessible to all.

¢ Maintain a strong public safety volunteer base

e Improve community awareness of Public Safety programs
e Promote individual and community wellness

e Provide exceptional recreation, culture and parks services

o Achieve excellence through community partnerships
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Build a strong public
safety volunteer base

Improve community
awareness of public
safety programs

Promote individual &
community wellness

Provide exceptional
recreation, cultural and
park services

Achieve excellence
through community
partnerships

Develop a volunteer recruitment strategy that includes looking at ways to
better support firefighters, radio operators, emergency planning
volunteers, and other community safety volunteers.

Develop a volunteer training & occupational health and safety plan to
ensure a safe and well trained volunteer force.

Develop a volunteer retention strategy to reduce turnover, and increase
satisfaction among public safety volunteers.

Develop a strategy to clarify and communicate the role of the Public
Safety Department to regional stakeholders.

Continue developing public safety education programs for the
community

Promote a healthy lifestyle strategy to help residents live healthier lives
through taking part in parks, recreation and culture services.

Pursue sports, culture, events tourism opportunities to take advantage of
events like the North American Indigenous Games, the Olympic torch
relay, film festivals, etc.

Develop an accessibility strategy to ensure that all people have access to
quality recreational and cultural services & facilities.

Increase participation in parks, recreation, and culture programs, events
and activities.

Continue to support the Community Safety Advisory Committee.

Promote pedestrian and cyclist friendly roadways & trails between
communities and neighbourhoods.

Continue with the parkland acquisition program to acquire high priority
areas and identify opportunities for funding support & partnerships.

Continue to implement the Regional Parks & Trails Masterplan to respond
to new park and trail needs and opportunities.

Continue to ensure a diversity of regional parks for both recreational and
conservation purposes.

Develop a program expansion strategy to look at where programs take
place and the number and type of programs offered.

Continually improve the quality of programs and services.

Develop a long term recreation funding strategy for the Cowichan
Region.

Complete a governance renewal study to review and look at ways of
improving current recreation governance structures i.e.. commissions.

Develop a partnerships strategy to ensure parks, recreation and culture
planning & coordination occurs throughout the Region. This will include
the establishment of regional staff level teams working with local groups,
clubs, sports, outdoor and arts and cultural organizations to develop
partnerships for the delivery of a broad spectrum of services.

Increase collaboration among public safety agencies through enhanced
and expanded quarterly Public Safety meetings and instituting quarterly
first responder meetings.
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SUSTAINABLE INFRASTRUCTURE

Ensuring well maintained and sustainable infrastructure is a priority for the Cowichan Valley Regional District.
Over the next few years, existing liquid waste management plans will be updated and new plans
developed for areas in the Region not currently covered by a plan. Additionally, upgrades to water and
sewer utilities continue around the Region to ensure utilities meet local government standards. The CVRD is
also exploring the establishment of a long-term funding strategy that will create capital reserve funds for
major assets to ensure a stable funding base for the future. A geographic information system (GIS) is in the
process of being developed to build an up-to-date inventory of CVRD assets and will include condition
assessments and replacement costs for each asset.

e The CVRD currently operates 15
separate water utilities across the

/ & o Cowichan Region producing
/— e ; more than 500 million gallons of
1 v . : clean water to residents every

year.

O BJ ECTIES | : | | Of the 119,864,000 kilograms of

waste produced in the

Cowichan Region in 2008, an

¢ Community infrastructure is well planned for current estimated 91,586,000 kilograms
and future generations was recycled.

e Responsible waste management

¢ Reliable essential services The CVRD has recycled an
estimated 476,122,000 kilograms

Well maintained public facilities .
* intal publ i of waste in the past decade.

The average BC Regional District

2009 SU rvey SayS . es takes over 1 utility per year; over

the past 3 years, the CVRD has
93% of residents rated water conservation/future water use taken over 22 with an additional
planning as a high priority for the Regional District. 5 more in process and 17 more

identified as potential CVRD

systems in 2010 or beyond.
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OBJECTIVE

Responsible waste
management

Community infrastructure
planned for current and
future generations

Reliable essential
services

Well maintained
public facilities

o g & ©

STRATEGIC ACTION

Continue working towards full implementation of the Solid Waste
Management Plan.

Incorporate integrated resource management (IRM) principles into solid
waste and water management practices, including the exploration of
waste to energy opportunities.

Update the South Sector and Central Sector Liquid Waste Management
Plans.

Develop liquid waste management plans for all areas of Regional
District i.e.: west sector and north sector.

Create a geographic information system (GIS) asset management
system and build an up-to-date inventory and assessment of CVRD
assets, including their condition and replacement costs for each asset.

Develop a rain water management plan and green infrastructure policy
to support “natural” infrastructure such as natural drainage systems like
wetlands vs. pipes and concrete ponds.

Develop a lifecycle program for all infrastructure assets together with
preventative maintenance programs to extend the lifecycle.

Perform condition audits and life cycle assessment on paths, parks, civic
buildings and underground assets.

Upgrade water & sewer utilities to meet local government standards.

Complete and implement the South Cowichan Water Management
Plan.

Implement the Cowichan Basin Water Management Plan.
Complete the Cowichan River Integrated Flood Management Plan.
Conduct a post-disaster study on all CVRD public facilities.

Develop a water management plan for the north end of the Regional
District (Town of Ladysmith, and Electoral Areas G & H).

Develop a utility acquisition strategy.

Upgrade the Kerry Park Recreation Centre and Cowichan Lake Sports
Arena.

Develop a long-term funding strategy including a capital reserve fund
policy for maintaining and replacing infrastructure assets.

Conduct energy efficiency audits of all CVRD facilities and equipment.
Develop a plan to safeguard parks, trails and natural assets.

Establish consistent quality and maintenance standards for CVRD
facilities.
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SUCCESS INDICATORS

The CVRD is committed to implementing the Corporate Strategic Plan. Measuring progress towards achieving
the goals and objectives identified in this plan are critical to ensuring accountability — and ultimately success. In
addition to the indicators listed below, an annual report will be made to the Board of Directors that will include
additional, more detailed indicators. Departmental and division business and work plans will also include more
specific indicators to ensure progress in the years ahead.

ESTABLISH REGIONALLY
INTEGRATED PLANNING
POLICIES & PLANS

DEVELOP LONG-RANGE
PLANS FOR SUSTAINABIILTY

PROTECT THE ENVIRONMENT
FROM HARM

RESTORE, REHABILITATE &
ENHANCE THE NATURAL
ENVIRONMENT
ESTABLISH SUSTAINABLE
COMMUNITIES

LEAD BY EXAMPLE

# of “regional” planning meetings attended per year

% of OCP’s considered up to date according to the Local Government Act

Greenhouse gas emission levels in the CVRD
Acres of land protected for conservation purposes

Average air quality rating

Acres of unremediated Brownfield land in the CVRD

Average annual transit ridership

Total corporate green house gas emissions

SERVICE EXCELLENCE

AN EFFICIENT, HIGH
PERFORMANCE
ORGANIZATION

AN ORGANIZATION WHOSE
PUBLIC AND STAFF ARE
PROACTIVELY INFORMED

BE THE EMPLOYER
OF CHOICE ON
VANCOUVER ISLAND

KNOWLEDGEABLE AND WELL
TRAINED STAFF

FINANCIAL STABILITY

% of the records management system implemented

Total leveraged dollars

# of services available online; number of website hits annually

Total annual worksafe BC claims cost
Staff satisfaction levels
Annual # of in-house training sessions offered to staff

Total # of grant, donation, and sponsorship dollars received annually
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PROMOTE TOURISM

ATTRACT FILM PRODUCTIONS

SUPPORT POLICIES AND
INITIATIVES THAT STRENGTHEN
THE LOCAL ECONOMY

MAINTAIN KEY ECONOMIC
DEVELOPMENT PROJECTS

BUILD A STRONG PUBLIC
SAFETY VOLUNTEER BASE

IMPROVE COMMUNITY
AWARENESS OF PUBLIC
SAFETY PROGRAMS

PROMOTE INDIVIDUAL &
COMMUNITY WELLNESS

PROVIDE EXCEPTIONAL
RECREATION, CULTURAL AND
PARK SERVICES

ACHIEVE EXCELLENCE
THROUGH COMMUNITY
PARTNERSHIPS

Annual # of tourist visits

# of films attracted to region

Employment rate

# of businesses receiving coaching assistance

# of investor templates completed

# of volunteers; # of volunteer agencies fully staffed

# of attendees at training meetings; # of volunteers trained to ideal levels
Annual public safety volunteer retention rate

# of emergency preparedness handbooks distributed

# of requests for publications & presentations

# of survey respondents who have heard of the CVRD’s emergency plan

% of residents with a two weeks supply of food

% of valley residents participating in a parks, recreation, and culture program

Acres of parkland acquired
Kilometers of trails within the CVRD
# of recreation programs offered annually

Resident satisfaction rating of parks and recreation services

# of inter-agency meetings held per year, and attendance levels

SUSTAINABLE INFRASTRUCTURE

Annual recycling rates

RESPONSIBLE WASTE
MANAGEMENT

RELIABLE ESSENTIAL
SERVICES

WELL MAINTAINED
PUBLIC FACILITIES

# of annual non-compliant waste water events
% of compliant waste water samples annually
% of compliant water samples annually

# of water main breaks per linear kilometer

# of Cowichan Basin Water Management Plan recommendations implemented

# of CVRD with a completed post-disaster study/audit completed

# of facility & equipment energy efficiency audits completed
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WE OFTEN TAKE FOR GRANTED the astonishing array of benefits that nature provides. Trees clean
our air and wetlands filter our water. Forests absorb carbon, thereby acting as a “hedge” against

climate change, and green urban spaces cool our cities and protect us from storms. And this doesn’t
even account for the health and spiritual benefits people receive from time spent in nature. It is
increasingly clear that the health of our families and our communities depends on the health of the
ecosystems that surround us.

The ecosystems that provide these benefits are often referred to as natural capital — the fields,
farms, forests, wetlands, and rivers within and surrounding our communities. Research by the
David Suzuki Foundation and others has shown that natural capital, and the benefits it provides, are
extremely valuable in monetary terms, and in reality they are truly priceless.

Rapid population growth and extensive development in all major Canadian urban centres are
placing unprecedented pressure on our natural capital, leading to the degradation and loss of farms,
fields, forests, wetlands, and estuaries. According to the experts, more than half of the original
wetlands in the Lower Mainland and 90 per cent of Garry oak meadows on southeastern Vancouver
Island and the southern Gulf Islands have been lost to human development. As a consequence these
regions are now hotspots of endangered species in the province.

However, programs to protect, restore and enhance natural capital are gaining supportin Canada
and abroad and can be a wise investment for our cash-strapped cities. For example, in the early
1990s New York City chose to invest in a comprehensive program to protect its watershed through
land purchase, pollution control and conservation easements, rather than build new infrastructure
to filter its water. In doing so, the city has saved billions of dollars in avoided costs and the watershed
continues to provide clean drinking water without the need for filtering.

In Canada, the establishment of “greenbelts” of protected forests, agricultural lands, wetlands,
and other green spaces around cities like Toronto and Ottawa has helped to protect essential
ecosystem services, like water filtration and wildlife habitat. The benefits provided by southern
Ontario’s Greenbelt alone have been conservatively estimated at $2.6 billion annually.

Over the past twenty years we at the David Suzuki Foundation have learned a lot about the
benefits of reconnecting people with nature in their communities, and encouraging them to learn
more about the many benefits nature provides. It is our hope that reports like this one will help to
cultivate a deeper appreciation of the true value of nature and ensure that the vital green spaces
within and around our communities are protected, restored and enhanced.

— Dr. Faisal Moola
Director of Terrestrial Conservation and Science, David Suzuki Foundation
Adjunct Professor, Faculty of Forestry, University of Toronto

Research by the David Suzuki
Foundation and others

has shown that natural
capital — the fields, farms,
forests, wetlands, and rivers
within and surrounding

our communities — and

the benefits it provides,

are extremely valuable

in monetary terms,

and in reality they are

truly priceless.
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Accompanying this
report are images taken
by contributors to David

Suzuki’s Nature in the City
Photo Contest. Thanks to
all for your contributions.
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DISCLAIMER

This study should be considered a preliminary and coarse-scale natural capital account for the
Lower Mainland and its watersheds. It is a first step towards a more comprehensive accounting of
natural capital assets in the region that provides a framework for similar studies across Canada.
More Canadian research is needed to determine a full range of ecosystem service values relevant
to Canadian ecoregions and landcover types. This work is intended to encourage others to consider
the value of natural capital and its ecosystem services, as well as to stimulate a growing dialogue
regarding the real value of natural capital, ecosystem services, stewardship and conservation.

The content of this study is the responsibility of its author and does not necessarily reflect the
views and opinions of those acknowledged above.

Every effort to ensure the accuracy of the information contained in this study has been taken,
however, peer review was limited by time constraints. We welcome suggestions for improvements
that can be incorporated into later editions of this study.



ITIS EASY TO FORGET THAT NATURE is the source of such necessities as the food we eat, air we
breathe and water we drink. Nature’s ecosystems also provide less plainly obvious services such
as protecting us from floods and storms or pollinating our plants. These and other benefits have
supported extraordinary growth of the human population throughout the world. Yet a majority of our
ecosystems are in serious decline, especially ones near our sprawling towns and cities. Thus it is
increasingly apparent that nature’s benefits can no longer be taken for granted. Ignoring the health
of our ecosystems and the essential benefits they provide threatens our way of life.

This report examines the extent of natural capital —the forests, fields, wetlands and waterways
— in British Columbia’s lower mainland region, and estimates the non-market economic values
for the various services and benefits these ecosystems provide. We often do not recognize these
benefits or pay directly for these services, so they are undervalued in our market economy. The
intent of this report is to provide a preliminary assessment of ecosystem services in economic
terms so decision makers and the public can appreciate the true cost of degrading our ecosystems
and, conversely, the potential economic benefits of protecting and restoring the region’s wealth
of natural capital.

BC’s Lower Fraser Valley contains some of Canada’s best agricultural lands, wetlands and forests.
However urbanization and development continues to result in the loss of natural capital across this
region. The population of the region including the Greater Vancouver Regional District and the Fraser
Valley District has grown quickly over the past two decades. In 2007, approximately 57 per cent of
British Columbia’s population resided in the Lower Mainland region. The population is now over 2.5
million people, and it is estimated to grow to over 3 million by year 2020, thus potentially placing

enormous stress on the region’s natural capital and ecosystem services. !

1 BCStats. 2009 Municipal Population Estimates.

Urbanization and
development in the
Lower Mainland is
resulting in the loss

of some of Canada’s
best agricultural lands,
wetlands, and forests.

PHOTOS COURTESY (ABOVE) SHERWOOD
PATRICK AND (BELOW) NADENE REHNBY

DAVID SUZUKI FOUNDATION and PACIFIC PARKLANDS FOUNDATION



This report was commissioned by the Pacific Parklands Foundation to determine the non-market
benefits provided by the natural capital within B.C.'s Lower Mainland and its watersheds. Two nested
study areas were selected: the primary area is the “Lower Mainland” from Hope in the east to
Squamish; and, the secondary study area includes the upper watersheds. Several existing databases
were used to create a land cover database for the study area.

Our land cover analysis indicates that in the entire study area, the dominant ecosystem type
is forests at 61 per cent. Urbanized or developed lands cover 9 per cent of the lands, including 27
per cent of the primary study area. Alpine or exposed lands cover 10 per cent, while water covers
9 per cent of the region. Shrublands/grasslands and agricultural lands cover approximately 5 per
cent each. Wetlands cover 2.4 per cent of the total study area.

Forests are the The potential ecosystem services and the economic benefits these ecosystems provide were

dominant land-cover/ ascribed to the various land cover types where possible. The valuations were established based on

use in the study region, analyses of regional data and local studies, as well as regional and global economic information.
followed by urbanized Valuations were predominantly cost-based estimates, such as the cost of avoided damages or the
or developed land. cost to replace a particular service.

. b e g X
4/“- |7 Primary study area
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STUDY AREA LAND COVER AND LAND USE

T

LAND COVER - AGRICULTURAL
'| REGIONS, CIRCA 2000
| | Coniferous

b | | pm Mixedwood
| mm Wetland
| mmm Shrubland
i Grassland, Native Grass
0 Annual Cropland
5 Perennial Crops and Pasture
Water
Exposed land
| I Developed

LOWER FRASER WETLAND
INVENTORY

I Fens

L | I Marshes
':} I Shallow water
= Gravel bars
"| ] Unid. Wetlands
f . | METRO VANCOUVER
(URBAN CLASSES)
| mm Commercial
Il 'ndustrial
I 'ndustrial-extractve
I Institutional
Residential
I Trans/Comm/Util

PAGE 8 NATURAL CAPITAL IN BC’'S LOWER MAINLAND: VALUING THE BENEFITS FROM NATURE



The top three benefit values provided by the study area’s ecosystem services are: (1) climate
regulation resulting from carbon storage by forests, wetlands, grasslands, shrublands and agricul-
tural soils; (2] water supply due to water filtration services by forests and wetlands; and 3] flood
protection and water regulation provided by forest land cover. It is estimated that climate regulation
provides an estimated value of $1.7 billion per year, while water supply provides an estimated $1.6
billion per year, and flood protection and water regulation provides an estimated $1.2 billion per year.

The other values determined for the study area include the following benefits: clean air, waste
treatment, pollination, salmon habitat, recreation, and local food production. The total value for all

benefits provided by the study area’s natural capital is an estimated $5.4 billion per year or about

The top three benefit values
from the study area’s
ecosystem services are
climate regulation ($1.7 billion
per year), water supply ($1.6
billion) and flood protection/

water regulation($1.2 billion).

STUDY AREA LAND COVER AND LAND USE

Land cover class Primary study area Pgr cent of Total study area Per cent of
(hectares) primary area (hectares) total area
Residential 50,900 11.7% 51,278 3.8%
Commercial 4,274 1.0% 4,275 0.3%
Industrial 7,156 1.6% 7,156 0.5%
Industrial-extraction 540 0.1% 540 0.0%
Institutional 5,201 1.2% 5,202 0.4%
Transportation/commercial/utilities 8,176 1.9% 8,253 0.6%
Fens 2,448 0.6% 2,448 0.2%
Bogs 1,933 0.4% 1,934 0.1%
Marshes 2,960 0.7% 3,132 0.2%
Swamps 1,722 0.4% 1,722 0.1%
Shallow water wetlands 11,809 2.7% 11,924 0.9%
Gravel bars 3,477 0.8% 3,485 0.3%
Unknown wetlands 1,470 0.3% 2,391 0.2%
Other wetlands 1,668 0.4% 5,181 0.4%
Water 75,573 17.4% 121,145 8.9%
Exposed land 3,178 0.7% 131,104 9.6%
Developed 41,963 9.6% 43,935 3.2%
Shrubland 8,339 1.9% 61,387 4.5%
Grassland, native grass 45 0.0% 5,150 0.4%
Annual cropland 30,318 7.0% 30,519 2.2%
Perennial crops and pasture 31,656 7.3% 31,847 2.3%
Coniferous 104,469 24.0% 722,433 53.1%
Deciduous 35,369 8.1% 99,651 7.3%
Mixed forest 293 0.1% 3,087 0.3%
Total area 434,937 100.0% 1,359,878 100.0%

DAVID SUZUKI FOUNDATION and PACIFIC PARKLANDS FOUNDATION PAGE 9



VALUE OF ECOSYSTEM SERVICES BY BENEFIT (2005%)

Total value Value per

Benefits Land covertype millions$  hectare ($/ha)

Forests (primary study area) $246 $1,709
Forests (secondary study area) $1,280 $1,898
Wetlands $44 $1,432

Climate regulation
Grasslands $3.1 $594
Shrublands $61 $1,000
Croplands $41 $698
Clean air Forests $409 $495
Coastal protection Marshes n/a n/a
Hood ’::;Lﬁ::z:/ Forests $1,241 $1,502
Waste treatment Wetlands $41 $1,283
Forests $1,561 $1,890

Water supply
Wetlands $61 $1,890
Forests (primary study area) $234 $1,669
Pollination Shrublands (primary study area) $14 $1,669
Grasslands (primary study area) $0.1 $1,669
The total value for all Salmon habitat Integral forests $1.6 $3
benefits provided by the Forests $105 $127
study area’s natural capital Recreation/tourism Wetlands $4.1 $127
is an estimated $5.4 billion Farm-based $13 $422
per year — or about $2,462 Local food production  Croplands $24 $382
per person, per year, for Total o

those living in the region.

$3,959 per hectare.? This equates to an estimated value of $2,449 per person or $6,368 per household
each year, based on statistics from the 2006 census.?

Net present values are commonly used to assess the economic benefits of investment for
decision-making. Net present values were assessed with three different discount rates. A zero
discount rate represents the fact that natural capital does not depreciate over time; a 3 per cent
discount rate is commonly used in socio-economic studies, and a 5 per cent discount rate is a more
conventional rate. Over a 50-year period, the net present value is $270 billion at O per cent discount
rate, $139 billion at a 3 per cent discount rate, and $96 billion at a 5 per cent discount rate.

2 2006 census data was extracted for the study area. The results show that 2,194,377 in the primary study
area, and the combined population for primary and secondary areas is 2,197, 918.

3 Analysis of the 2006 census reports that 2.2 million people live within the study area Number of households
is estimated based on total population from 2006 census, assuming that there are approximately 2.6 people
on average per household.
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NET PRESENT VALUES FOR ECOSYSTEM BENEFITS (20059%)

Net present value

Discount rate (50-year period) Value per capita Value per household
billions$
0% 270 $122,844 $319,393
3% 139 $63,242 $164,428
5% 96 $43,678 $113,562

. . . . By watershed, the
The distribution of ecosystem benefits across the study area was determined using the average Y

values are highest
values at the landscape and watershed level. The average annual values across the study area range &

from $0 to greater than $7,000 per hectare. The values are highest for the immediate watershed for the immediate

areas above Metro Vancouver and the Fraser Valley, as well as the wetlands within the Fraser Valley watershed areas above
lowlands. The lowest values are the developed areas of Metro Vancouver and within the primary Metro Vancouver and
study area. The upper watersheds vary in value based on forest age and respective carbon storage. the Fraser Valley.

T y |
e —— —
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It is our hope that this
preliminary assessment
will stimulate discussion

about how we value
—and undervalue —
natural capital in and
around our cities.
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Average values were also assessed for five major watersheds within the study area. Harrison
River watershed had the highest annual value estimated at $5,531 per hectare, followed by the
Fraser Canyon watershed ($5,278 per hectare], the Squamish watershed ($4,862 per hectare),
the Chilliwack River watershed ($4,660 per hectare), and the Lower Fraser ($4,021 per hectare).
Average values per hectare were also assessed for community watersheds. The average value
per hectare by community watershed was an estimated $6,434. Metro Vancouver’s community
watersheds showed average values just below the average. Seymour community watershed had
an estimated $5,910 per hectare, and the Capilano community watershed showed an estimated
$5,819 per hectare, based on the average values by land cover type.

This report for the first time quantifies the economic benefits provided by the vast wealth of
natural capital in the watersheds of the Lower Mainland. It is our hope that this preliminary assess-
ment will stimulate discussion about how we value —and undervalue —natural capital in and around
our cities. We encourage decision makers and the public to use this report, and other natural capital
valuations, to inform discussion on how to best protect and restore the region’s precious natural

capital and ensure a sustainable future.

AVERAGE ANNUAL ECOSYSTEM VALUES BY WATERSHED GROU
» -~ £, - Y .-."._ : 3 . ! 2 4 = S e o . s
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WHAT IS NATURAL CAPITAL?

Natural capital refers to the earth’s land, water, atmosphere and resources. This capital is organized
and bundled within the earth’s natural ecosystems, which provide resources and flows of services
that enable all life to prosper on earth. In Canada, this natural capital is critical to the economic and
social well-being of Canadians. Our landscapes consist of forests, wetlands, grasslands and rivers
that act like giant utilities providing ecological services for local communities as well as regional
and global processes that we all depend upon.

Ecosystems provide a plethora of services including the storage of flood waters, water capture
and filtration, air pollution absorption by trees and climate regulation resulting from carbon storage
intrees, plants and soils. However, as we do not pay directly for these services, they are undervalued
in our market economy. It Is estimated that they are worth trillions of dollars per year, yet they are
not monitored, measured nor accounted for in decision-making and land use planning,

While Canadians recognize the importance and value of the environment to their well-being,
the conditions and values of Canada’s natural capital assets are not accounted for in measures
of economic progress like the Gross Domestic Product (GDP) or in Canada’s national accounts.
Although Statistics Canada has established satellite accounts for marketable products such as
timber and potash, Canada’s most important assets (natural capital) are generally not measured
or accounted for.

WHY IS IT IMPORTANT TO MEASURE NATURAL CAPITAL?

Human life itself depends on the continuing ability of the natural environment to function and
provide its many benefits. Yet, economic development generally focuses on what we can take from
the environment.* It is essential that natural capital is identified, measured and monitored because
without proper accounting natural capital will continue to be undervalued and will continue to

4 White,R.P, Murray, S., and Rohweder, M. 2000. Pilot Analysis of Global Ecosystems: Grassland Ecosystems.
World Resources Institute. Washington, D.C. (www.wri.org/wr2000)

Natural capital refers

to the earth’s land,

water, atmosphere and
resources. This capital is
organized and bundled
within the earth’s natural
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services that enable all

life to prosper on earth.
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The loss of natural

capital has massive impacts
that threaten health,
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and basic needs such as

clean air and water.
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decline. The loss of natural capital has massive economic impacts that threaten our health and the
stability of our climate.

Further declines in natural capital are predicted if business and communities continue along
the same path of economic growth without accounting for their impact on the environment and its
true costs. Currently, economic gains resulting from human activities that deplete natural capital
do not include the real costs and therefore do not have to be paid. There is growing concern that if
the costs of damage to the environment continue to go unpaid by the private sector and consumers,
then the loss and damage to the environment will continue creating crises in the form of pollution
and the rapid loss of fresh water, fisheries and fertile soils.

According to a report for the United Nations Environmental Program Finance Initiative (UNEP
Fl), the cost of pollution and other damage to the natural environment caused by the world’s 3,000
largest companies is equal to one-third of their profits if they were to pay the full costs for the use,
loss and damage to the environment. The study found that the estimated combined environmental
damages added up to US$2.2 trillion in 2008 — a figure larger than the national economies of all
but seven countries in the world that year.” The largest single impact was due to greenhouse gas
emissions, which accounted for over half of the total costs. Other major costs include local air pol-
lution such as the impacts of particulates and the damage caused by the over-use and pollution of
freshwater.® In the same study, Trucost assessed the environmental costs of global human activity
at US$ 6.6 trillion in 2008, equivalent to 11 per cent of global Gross Domestic Product (GDP).” Their
study projects that environmental costs will amount to US$28.6 trillion by 2050 (18 per cent of
GDP]J if “business as usual” continues.

THE IMPORTANCE OF VALUING ECOSYSTEM SERVICES

One of the main reasons for losses in natural capital is its exclusion from our current measures of
value and decision-making. Values not reflected in market prices are considered externalities.?
For example, the value of a forest or grassland in controlling stream-bank erosion and sediment
load in a river is not reflected in the market price of land. Similarly, the costs of our impact on the
environment, such as damages to due to pollution, are not taken into account. Therefore, decisions
regarding the conversion of land for agriculture or urban development fail to account for the costs
due to losses in natural capital.

The projected impacts of climate change will place additional pressure on our ecosystems. It
is expected that it will compromise their ability to function and supply a stable flow of services
such as water supply, flood control and pollination. Communities with less economic wealth and
natural capital will find themselves struggling under the impacts of climate change. Since they will
already be operating with reduced natural capital, some communities will be even more vulnerable
to adverse and costly outcomes.

5 Jowit, J. “World’s top firms cause $2.2tn of environmental damage, report estimates.” The Guardian.
February 18, 2010. (accessed May 2010) www.guardian.co.uk/environment/2010/feb/18/worlds-top-firms-
environmenal-damage/print

6  This UN study is being carried out by Trucost, a London-based consultants firm and will be published in the
summer of 2010.

7 Garfunkel, A. (ed.) 2010. Universal Ownership: Why Environmental Externalities Matter to Institutional
Investors. Trucost Plc, PRI Association and UNEP Finance Initiative. www.unpri.org/files/6728 ES report_
environmental externalities.pdf (accessed Sept. 2010)

8  Anexternality is a value that is not reflected in a commodity’s market price.
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Given the fundamental importance of natural capital to the sustainability of human communities,
some economists are now reporting on the loss/degradation of natural capital in terms of the costs
due to a reduction in critical ecosystem services.? For example, declines in the populations of bees,
butterflies and other pollinators as a result of habitat destruction, pesticide use and invasive pests
have been estimated to cost farmers millions of dollars each year in reduced crop yields.*

Communities and governments are beginning to recognize the essential ecosystem services
that natural areas provide. The recognition and valuation of ecosystem services are emerging trends
at the global, national and regional level. For example:

In 1997, a global study estimated the total value of the world’s ecosystems goods and services
to be worth between US$18 and $61 trillion (2000);* an amount similar to the size of the global
economy.

Afollow up study examined the economic trade-off of conserving natural areas and their ability
to supply ecosystem services, rather than conversion for farming or urban land use. The study
concluded that the net value of a hypothetical global reserve network would provide services worth
approximately $4.4 trillion per year. The study estimated that the rate of global habitat loss costs
about $250 billion each year.

In 2005, the United Nations Millennium Ecosystem Assessment (MA] reported on the condition
of the world’s ecosystems and their ability to provide services® The MA found that over the past
50 years humans have changed the Earth’s ecosystems more rapidly and extensively thanin any
other period in human history. The assessment concluded that approximately 60 per cent of the
world’s ecosystem services are being degraded or used unsustainably, including fresh water, air
and water purification, and the regulation of regional and local climate.**The World Bank published
an assessment of the natural capital market values for the world’s nations.* Canada ranked third in
terms of the country'’s per capita market value (timber, oil, gas, cropland, pasture land, non-timber
forest products, and protected areas). This assessment did not include the non-market values of
the services provided by Canada’s natural capital, nor did it provide an assessment of the costs to
natural capital from extraction, production and transportation of these products.

Two Canadian studies have assessed the economic value of natural capital for Canada’s boreal
region. The non-market value for the Mackenzie Region’s natural capital has been estimated at $570
billion per year (an average of $3,426 per hectare), 13.5 times the market value of the region’s
natural resources.’® The carbon stored by the Mackenzie watershed was estimated at a value of
$339 billion ($820/ha/year).

9 Perrings etal. 2006. “Biodiversity in agricultural landscapes: saving natural capital without losing interest.”
Conservation Biology. 20:263-264.

10 Tang, J., Wice, J., Thomas, V.G., and Kevan, P.G. 2007. “Assessment of Canadian federal and provincial
legislation’s capacity to conserve native and managed pollinators.” International Journal of Biodiversity
Science and Management. 3:46-55.

11  Costanza, R. etal. 1997. “The value of the world’s ecosystem services and natural capital.” Nature. 387:253-
259.

12 Balmford, A. et al. 2002. “Economic Reasons for Conserving Wild Nature.” Science. 297: 950-953.

13 www.millenniumassessment.org/en/Condition.aspx

14 Millennium Ecosystem Assessment. 2005. "Ecosystems and Human Well-being: Synthesis.” Island Press.
Washington, DC.

15 The World Bank. 2006. Where is the Wealth of Nations ? World Bank. Washington, D.C.

16  Anielski, M., and Wilson, S. 2007. The Real Wealth of the Mackenzie Region: Assessing the Natural Capital
Values of a Northern Boreal Ecosystem. (2009 Update). Canadian Boreal Initiative. Ottawa, Canada.
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PREVIOUS REGIONAL VALUATION STUDIES

Two recent studies have undertaken surveys to assess the importance of having farmland in their

community. In 2007, a case study in Abbotsford, B.C., by the BC Ministry of Agriculture and Lands

surveyed Abbotsford residents on the value of the benefits provided by farmland in their community.

The study found that the present value of the stream of public benefits and ecological services

provided by each hectare of farmland was an estimated $29,490 per acre ($72,814 per hectare).

This value was estimated to be significantly greater than the value of
public benefits from industrial land use ($14,000 per acre), or residential
land use ($13,960 per acre).

A similar study was undertaken in 2009 to estimate the value of
benefits provided by farmland in Metro Vancouver (formerly the Greater
Vancouver Regional District). The study was based on a household survey
and estimated for the public value of wildlife habitat and groundwater
recharge. The results estimated that the value of farmland in Metro
Vancouver was about $58,000 per acre per year; about 10 times greater
than the market value of farm products ($5,750 per acre).’® In 2008,
Earth Economics undertook a study to assess the value of the goods and
services provided by the Puget Sound Basin’s natural capital. The Puget
Sound is located south of the Lower Mainland in Washington State. The net
present value for drinking water, food, wildlife, climate regulation, flood
protection, recreation, aesthetic value among other ecosystem services
was valued between $305 billion and $2.6 trillion (at a 3 per cent discount
rate over 100 years).*® The total area for the Basin is reported as 10.6
million acres (4.3 million hectares], so the net present value per hectare
would be approximately $71,000 to $605,000 per hectare.

In Eastern Canada, two regional studies have assessed the non-
market values of natural capital. One report quantified the value of the
ecosystem services provided by southern Ontario’s Greenbelt. This report
estimated the value of the region’s natural capital at $2.6 billion annually
(average of $3,500 per hectare] and almost $8 billion since the Greenbelt
was established.?® Asimilar report for the Credit Valley Watershed reported
that the watershed provides at least $371 million each year for the local
residents.?

17

18

19

20

21

Public Amenity Benefits and Ecological Services Provided by Farmland to Local Communities in the Fraser
Valley: A Case Study in Abbotsford, B.C. 2007. Strengthening Farming Report. File Number 800.100-1. B.C.
Ministry of Agriculture and Lands.
Robbins, M., Olewiler, N, and Robinson, M. 2009. An Estimate of the Public Amenity Benefits and Ecological
Goods Provided by Farmland in Metro Vancouver. Fraser Basin Council and Simon Fraser University. B.C.
Ministry of Agriculture and Lands.
Batker, D. and Kocian, M. 2010. Valuing the Puget Sound Basin: Revealing our Best Investments. Earth
Economics. Tacoma, Washington.
Wilson, S.J. 2008. Ontario’s Wealth, Canada’s Future: Appreciating the Value of the Greenbelt’s Eco-Services.
Greenbelt Foundation and David Suzuki Foundation.

Kennedy, M., and Wilson, J. 2009. Natural Credit: Estimating the Value of Natural Capital in the Credit River
Watershed. The Pembina Institute and Credit Valley Conservation.
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PURPOSE OF THE REPORT

This report was commissioned by the Pacific Parklands Foundation in order to determine the non-
market benefits provided by the natural capital within British Columbia‘s Lower Mainland (located
on the west coast of Canada), including the area west to Squamish and east to Hope. This report
has used existing spatial land cover databases from several sources to create a land cover database

that illustrates the types of ecosystems and land use in the study area.

This report has used
existing spatial land
cover databases from
several sources to create
aland cover database
that illustrates the types
of ecosystems and land
use in the study area
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Mainland

GEOGRAPHIC CONTEXT FOR THE REGION

One of the primary tasks for this project was to geographically define a boundary for the area com-
monly referred to as the Lower Mainland. The geographic boundary for the study area was difficult
to develop without an official geographic definition for the Lower Mainland. However, we were able
to use a portion of the Lower Mainland eco-region to develop the study boundary (Map 1).

In order to include the area east to Hope and west to Squamish, the study area was stretched
along the Fraser Valley to Hope and up the coast to Squamish as the primary study area. In addition,
a secondary study area for the upper watersheds was included to establish watershed-related
services and values (Map 2).

The following criteria were used to define the two nested study area boundaries:

* PRIMARY STUDY AREA —The Lower Mainland Eco-region was selected as a general boundary
guideline,?? that was extended up the coast from West Vancouver to Squamish.?

e SECONDARY STUDY AREA — Selected based on watershed units adjacent to the Fraser
Lowland Eco-section, the secondary study area includes the Fraser Canyon, Harrison River,
Chilliwack, Lower Fraser and Squamish Watersheds.**

22 Demarchi, D.A. 1996. An Introduction to the Ecoregions of British Columbia. Wildlife Branch. Ministry of
Environment, Lands and Parks. Victoria, B.C.

23 This Seato Sky corridor boundary roughly follows the 780 metre elevation contour, similar to the approximate
elevation of the northern boundary of the Lower Mainland Ecoregion. Valleys that extend off towards the
east from the corridor were simply bridged at the point where the 780m contour turned to the east, in order
to maintain a consistent north-south boundary. This elevation line was then generalized and smoothed to
match the character of the rest of the Ecosection and soils based boundaries.

24 It was defined by the the B.C. watershed atlas (1:50,000 watershed units).polygons that intersected the
Primary Study Area. Then, additional watersheds were added including: one within the larger Fraser Canyon
Watershed, nine within the larger Harrison River Watershed, 28 within the larger Lower Fraser Watershed, and
47 within the larger Squamish Watershed. These additional watersheds were included to eliminate the interior
watershed gaps resulting from step one and served to include the watersheds surrounding Howe Sound.
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MAP 1: ECO-REGIONS IN THE LOWER MAINLAND
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Two nested study areas were selected in order to develop: 1] a more constrained area that many
British Columbians would commonly associate with the “Lower Mainland” — the Primary Study
Area; and 2) a larger, more ecologically relevant study area selected on the basis of medium-sized
watershed units — the Secondary Study Area.

The study area falls within five major watershed units known as the Fraser Canyon, Harrison
River, Chilliwack, Lower Fraser and Squamish Watersheds (Map 3). The source of water for Metro
Vancouver —the largest jurisdiction in the region —is rainwater and snow-melt stored in the Capilano,
Seymour and Coquitlam reservoirs, which are part of the greater Squamish watershed. These two
community watersheds supply up to 70 per cent of the Lower Mainland’s drinking water.

MAP 3: WATERSHEDS WITHIN THE STUDY AREA
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THREATS TO THE REGION’S NATURAL CAPITAL

The Lower Fraser Valley, which is part of the Primary Study Area, contains some of Canada’s best
agriculturallands, as well as sensitive wetland areas, forests and other natural areas.® Historically,
much of the Lower Fraser valley was forested. Floodwaters would have brought nutrient-rich silt
to the valley floor and replenished wetlands each year. By 1390, most of the forests and wetlands
in the lowlands had been replaced by agricultural land use, diking systems, and urban land use.?®
The forests that remain are primarily comprised of Douglas fir and western hemlock,? The valley
is home to two jurisdictions: The Greater Vancouver Regional District (GVRD] — now called Metro
Vancouver — and the Fraser Valley Regional District (FVRD).

The major threats to natural capital in the study area include the construction of low-density
suburban housing and the loss of forests, wetlands and riparian habitat to urbanization, dikes and
large-scale industrial agriculture.?® Other threats include air and water pollution, such as runoff
from urban centres, agricultural lands and sewage treatment plants that increases the amount of
nutrients, sediments and toxic compounds in surface and groundwater. However, there are also
pressures on the existing agricultural land base. It is important to protect the current agricultural
lands for food production, and to encourage practices that will protect and enhance the other natural
capital in the region. In the 1970s, the Agricultural Land Reserve was created to protect land for
agricultural production, which has protected much of the Fraser Valley from urban development but
some lands are still being lost to other land uses.?®

There is growing concern regarding the loss of wetlands in British Columbia. According to the B.C.
government, 50 to 70 per cent of the original wetlands in the Fraser River Lowlands have already
been lost, due to conversion for other land use.?® Efforts to conserve biodiversity, greenspace and
ecological agriculture in B.C.’s Lower Mainland have the potential to provide many economic benefits
for communities.

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

26  Fraser Basin Council. www.fraserbasin.bc.ca/regions/fvr.html

27 Boyle, C.A,, and Lavkulich, L. 1997 “Carbon Pool Dynamics in the Lower Fraser Basin from 1827 to 1990.
Environmental Management. 21: 443-455.

28 Olewiler 2004, supra note 25.

29  Fraser Basin Council. www.fraserbasin.bc.ca/regions/fvr.html

30 Wetlands in B.C. Environmental Stewardship Division, B.C. Ministry of Environment. www.env.gov.bc.ca/
wld/wetlands.html

i e e ——

The source of water for Metro
Vancouver — the largest
jurisdiction in the region —is
rainwater and snow-melt
stored in the Capilano, Seymour
and Coquitlam reservoirs,
which are part of the greater
Squamish watershed. These two
community watersheds supply
up to 70 per cent of the Lower
Mainland’s drinking water.

HARRISON RIVER WATERSHED
PHOTO COURTESY NANCY DOWD
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Our analysis indicates
forests are the dominant
land-cover/ecosystem
type, covering 32 per cent
of the primary study area.
Urbanized or developed
land use is the second

largest at 27 per cent.

DEVELOPMENT OF LAND COVER DATABASES

Land cover is the observed biophysical cover on the earth’s surface. A thematic land-cover map is
commonly produced through classification of earth observation data (e.g. Landsat satellite imagery)
using remote sensing image processing techniques. Examples of thematic classes include: water,
exposed lands, built-up or urban lands, shrubland, wetland, grasslands, forested lands, agricultural
lands including annual cropland, perennial crops and pasture.

To develop land cover and land use for the entire study area, several sources of geographically
referenced data were obtained and reviewed.* The following three datasets were compiled for the
study area’s land cover and land use data (see Appendix A for details):

« Circa 2000 Land Cover Mapping for Agricultural regions (AAFC);
* Fraser Valley Wetlands (Canadian Wildlife Service, 2010 update); and,
* Metro Vancouver’s Land Use 2006 (urban/industrial classes only).

The main land cover dataset adopted was the Circa 2000 Land Cover for Agricultural regions,
available from Agriculture and Agri-Food Canada. More detailed wetland land cover data was integrated
from the CWS Fraser Valley Wetlands database with an update from Metro Vancouver. In addition,
Metro Vancouver 2006 land use data was used in order to provide greater detail on developed land
cover classes.

31 These included EOSD (Earth Observation for Sustainable Development) data, British Columbia Vegetation
Resources data, Circa 2000 Land cover Mapping for Agricultural Regions, Metro Vancouver’s land use 2006
data, and Canadian Wildlife Services’ Fraser River wetlands data set.
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OVERVIEW OF LAND COVER DATA FOR STUDY AREA

The land use and ecosystem types within the primary study area were identified and classified
based on the aggregation of databases cited above. Land cover classes are reported by area and
per cent cover for the primary, secondary and total study area in Table 1.

Ourland cover analysis indicates forests are the dominant land-cover/ecosystem type covering
32 per cent of the primary study area. Urbanized or developed land use is the second largest land
cover at 27 per cent in the primary study area (includes residential, commercial, developed, and
industrial development types], and wetlands provide significant land cover at 6 per cent. Forests,
wetlands, shrublands, and grassland combined provide a cumulative natural cover of close to half
the primary study area’s land cover (41 per cent), and agricultural land use covers 14 per cent of the
land area. In the secondary study area forests cover 74 per cent, exposed lands or alpine areas cover
14 per cent, shrublands cover 9 per cent and water covers 5 per cent of the area. The distribution of
ecosystem types and land use types are summarized for the study area in Table 2.

TABLE 1: LAND COVER IN THE STUDY AREA

Primary Secondary
Land cover class study area Pgr cent of study area Per cent of Total study area Per cent of
(hectares) primary area (hectares) secondary area (hectares) total area

Residential 50,900 11.7% 378 0.04% 51,278 3.8%
Commercial 4,274 1.0% 0 0% 4,275 0.3%
Industrial 7156 1.6% 0 0% 7,156 0.5%
Industrial-extraction 540 0.1% 0 0% 540 0.0%
Institutional 5,201 1.2% 2 0.00% 5,202 0.4%
Transportation/ 8,176 1.9% 77 0.01% 8,253 0.6%
commercial /utilities

Fens 2,448 0.6% 0 0% 2,448 0.2%
Bogs 1,933 0.4% 0 0% 1,934 0.1%
Marshes 2,960 0.7% 172 0.02% 3,132 0.2%
Swamps 1,722 0.4% 0 0% 1,722 0.1%
Shallow water wetlands 11,809 2.7% 116 0.01% 11,924 0.9%
Gravel bars 3,477 0.8% 8 0.00% 3,485 0.3%
Unknown wetlands 1,470 0.3% 921 0.1% 2,391 0.2%
Other wetland 1,668 0.4% 3,513 0.4% 5,181 0.4%
Water 75,573 17.4% 45,572 4.9% 121,145 8.9%
Exposed land 3,178 0.7% 127,926 13.8% 131,104 9.6%
Developed 41,963 9.6% 1,971 0.2% 43,935 3.2%
Shrubland 8,339 1.9% 53,048 5.7% 61,387 4.5%
Grassland 45 0.0% 5,105 0.6% 5,150 0.4%
Annual cropland 30,318 2.0% 201 0.02% 30,519 2.2%
Perennial crops/pasture 31,656 7.3% 191 0.02% 31,847 2.3%
Coniferous 104,469 24.0% 617,964 66.8% 722,433 53.1%
Deciduous 35,369 8.1% 64,283 6.9% 99,651 7.3%
Mixed forest 293 0.1% 3,494 0.4% 3,787 0.3%
Total area 434,937 100.0% 924,942 100.00% 1,359,878 100.0%
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Forests and wetlands cover an estimated 65 per cent of the area, and all natural cover types
provide 83 per cent of the land cover, when the primary and secondary study area are combined.
The map showing the study area’s land cover is illustrated in Map 4.

TABLE 2: DISTRIBUTION OF LAND COVER/LAND USE

Primary Secondary Primary and secondary

Ecosystem study area study area study area

type/land use

(per cent of area)

Forests 32% 4% 61%
Developed/urban 27% 0.3% 9%
Wetlands 6% 0.5% 2%
Shrubland 2% 9% 5%
Water 17% 5% 9%
Agriculture 14% 0.04% 5%
Grassland 0.01% 0.6% 0.4%
Exposed land/alpine 0.7% 14% 10%

Note: Area may not total 100 per cent due to rounding.

[ Primary study area
[ Secondary study area
| LAND COVER - AGRICULTURAL

| REGIONS, CIRCA 2000
I Coniferous

Grassland, Native Grass
| 9 Annual Cropland
Perennial Crops and Pasture
Water
Exposed land
I Developed

g I Marshes
I Shallow water
L | Gravel bars
: | .1: [ Unid. Wetlands

METRO VANCOUVER
(URBAN CLASSES)

L7 [ Commercial

i B 'ndustrial
I 'ndustrial-extractve
I Institutional

Residential
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NATURAL CAPITAL VALUATION FRAMEWORK

THE DEVELOPMENT OF CONCEPTUAL frameworks and methodologies for ecosystem valuation has
been improving the ability to value natural capital. The United Nations’ 2005 MA reported on the
condition of the world’s ecosystems and their ability to provide services today and in the future.®
The MA framework focuses on the linkages between ecosystem services and human well-being,
and categorized ecosystem services into four categories:

* Supporting services: nutrient cycling, soil formation, and primary production;

* Provisioning services: food, fresh water, wood and fiber, fuel;

* Regulating services: climate regulation, flood regulation, disease regulation, and water

purification; and
* Cultural services: aesthetic, spiritual, educational and recreational services.

The MA’s conceptual framework, including its typology of ecosystem services, provided a
springboard for several subsequent initiatives and programs. However, some peer-reviewed literature
criticized the MA framework citing the inclusion of supporting services, such as nutrient cycling
and soil formation, as contributing to the same end uses or “ecosystem benefits.” Therefore, some
ecological economists are calling for the valuation of ecosystem benefits (e.g., recreation) rather
than ecosystem services to avoid “double-counting” of values for an ecosystem

The Economics of Ecosystems and Biodiversity (TEEB) — an international initiative led by the
United Nations, the European Commission, and the German and UK government — is developing a
state-of-the-art foundation to link economics and ecology.*® The 2010 TEEB framework modifies the
MA approach in order to avoid “double-counting.” TEEB emphasizes the difference between ecological
phenomena (functions), their contribution to human well-being (i.e., services) and the welfare gains

32 Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-being: Synthesis. Island Press.
Washington, DC.
33 www.teebweb.org/Home/tabid/924/Default.aspx (accessed June 2010)

In 2005, the United Nations
Millennium Ecosystem
Assessment concluded that
approximately 60 per cent of
the world’s ecosystem services
are being degraded or used
unsustainably, including

fresh water, air and water
purification, and the regulation
of regional and local climate.

PHOTO COURTESY CHRIS SHORT
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Ecosystem services
(ES) are the benefits
derived from ecosystems.

These benefits are
dependent on ecosystem
functions, which are the
processes (physical,
chemical and biological)
or attributes that maintain
ecosystems and the
people and wildlife

that live within them.

they generate (i.e., benefits).3* As a result, TEEB is advancing a madified typology of ecosystem
services. TEEB’s typology for ecosystem services excludes supporting services that were included
in the MA typology, and adds habitat services as an additional category to reflect the importance of
habitat for migratory species and for maintaining genetic pools (Table 1).

TABLE 3: REVISED TYPOLOGY FOR ECOSYSTEM SERVICES

Developed by The Economics of Ecosystems and Biodiversity (TEEB] Initiative, 2009

Provisioning services  Regulating services Habitat services Cultural services

Maintenance Aesthetic information
of life cycles of

migratory species

Food Air quality regulation;
climate regulation;
moderation of
extreme events

Water Opportunities for

. recreation and tourism
Raw materials .
Maintenance of

o A Inspiration for culture,
genetic diversity

Genetic resources .
art, and design

Regulation of
Medicinal resources water flows . .
Spiritual experience

Ornamental resources Waste treatment

Information for

Erosion prevention L
cognitive development

Maintenance of
soil fertility

Pollination

Biological control

Source: Adapted from The Economics of Ecosystems and Biodiversity:
The Ecological and Economic Foundations. September 2009 draft

IDENTIFICATION OF ECOSYSTEM SERVICES

Ecosystem services (ES) are the benefits derived from ecosystems. These benefits are dependent
on ecosystem functions, which are the processes (physical, chemical and biological) or attributes
that maintain ecosystems and the people and wildlife that live within them. ES can include products
received from ecosystems [e‘g. food, fibre, clean air and water), benefits derived from processes
(e.g. nutrient cycling, water purification, climate regulation) and non-material benefits (e.g. recreation
and aesthetic benefits).*® ES are often referred to as ecosystem or ecological goods and services
(EGS), however, this study is focused on non-market ecosystem services, so the term ecosystem
services (ES), will be used throughout the report.

Ecosystem processes or functions characterize ecosystems. Using the ecosystem clas-
sifications by ecosystem function developed from a number of published sources, the potential
ecosystem services by ecosystem type or land cover/land use can be identified. Alist of ecosystem
services and each corresponding ecosystem function, processes or components are provided in
Appendix C.

”

34  Pascual, U., and Muradian, R,. 2010. “The Economics of Valuing Ecosystem Services and Biodiversity.
(Chpt. 5) in: The Economics of Ecosystems and Biodiversity: The Ecological and Economic Foundation.
www.teebweb.org/EcologicalandEconomicFoundation/tabid/1018/Default.aspx (accessed Aug. 2010)

35 Millennium Ecosystem Assessment. 2003. Ecosystems and Human Well-Being: A Framework for Assessment.
World Resources Institute, Island Press. Washington, D.C.
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The TEEB typology for ecosystem services was categorized by ecosystem type for the study

area. The potential ecosystem services provided by each ecosystem type and their benefits were

identified (Appendix C). These services and benefits were streamlined for the study area based on

a review of literature for ecological, social and economic features of the region (Table 4).

TABLE 4: SERVICES AND POTENTIAL BENEFITS/VALUES BY ECOSYSTEM TYPE

Ecosystem services

Potential benefits for

Ecosystem .
J (Typology of ES from TEEB) human well-being
Food provision
Storage of fresh water Climate regulation
Regulation of water flows Flood control
Wetlands Waste treatment Waste processing
Carbon storage Water supply
Cultural services Amenity/tourism/recreation
Cultural/heritage conservation
Food provision
Water supply
Waste treatment . s
) ) Drainage and natural irrigation
Maintenance of life cycles .
Lakes . . Transportation
. of migratory species ] )
and rivers . T Erosion prevention
Maintenance of genetic diversity o o
. Biological and genetic diversity
Cultural services i i )
Amenity/tourism/recreation
Cultural/heritage conservation
Habitat services
Pollination Good air quality
Air quality regulation Water supply
Carbon storage Climate regulation
Forests I
Water filtration Pest control
Erosion prevention Biological and genetic diversity,
Soil fertility Amenity/tourism/recreation
Biological control Cultural/heritage conservation
Cultural services
Habitat services Climate regulation
Pollination Flood control
Air quality regulation Erosion control
Grassland

and shrubland

Carbon storage
Regulation of water flows
Erosion prevention

Soil fertility

Air quality

Biological and genetic diversity
Amenity/tourism/recreation
Cultural/heritage conservation

Well-managed
cultivated areas

Pollination

Carbon storage
Erosion prevention
Soil fertility

Provision of food

Pollination of crops

Amenity and recreation
Cultural/heritage conservation
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Measuring the value of
goods or services is fairly
straightforward when they
have a market-determined
value. However, determining
the non-market values

for ecosystem services

is much more difficult
because they do not have

an established price.

Based on the potential benefits and the economic values that were available for the study area,
a final set of benefits was identified for valuation (Table 5). This study focuses on terrestrial-based
values and does notinclude freshwater, near-shore or marine values. Services such as water regula-
tion and water supply were attributed to land-based ecosystem types, so lakes and rivers were not
evaluated to avoid double counting of the end use benefits. In addition, provisioning services were
not included because they tend to be market goods.

TABLE 5: BENEFITS BY LAND COVER TYPE FOR STUDY VALUATION

Benefits Land cover type
Forests
Wetlands
Climate regulation Grasslands
Shrublands
Croplands
Clean air Forests
Coastal protection Marshes
Flood protection/ water regulation Forests
Waste treatment Wetlands
Water supply Forests and wetlands
Pollination Forests, shrublands and grassland (primary study area only)
Salmon habitat Integral forests (greater than 100 years old)

Forests and wetlands

Recreation/tourism

Farm-based
Local food production Croplands
Total All

NON-MARKET ECOSYSTEM VALUATION

Measuring the value of goods or services is fairly straightforward when they have a market-
determined value. However, determining the non-market values for ecosystem services is much
more difficult because they do not have an established price. Measuring their values is difficult
because of a lack of ecological and economic information.

There are several techniques that have been developed to determine economic values for
non-market ecosystem services. These include: 1] direct market valuation approaches such as
market-based, cost-based, and production function-based valuations; 2] revealed preference ap-
proaches such as travel cost and hedonic pricing methods; and, 3] stated preference approaches
such as contingent valuation, choice modeling, and group valuation methods.* Direct market
valuation methods use data from actual markets and thus reflect preferences or costs to individuals.
Revealed preference techniques are based on the observation of individual choices that are related
to the ecosystem service under study. Stated preference methods simulate a market and demand
forecosystem services using surveys that provide hypothetical scenarios of changes in the supply

36 Pascual and Muradian 2010, supra note 34.
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of ecosystem services. These surveys assess the willingness to pay or accept compensation by
surveys.

The TEEB framework recommends that values be derived from direct market valuation approaches
where possible. In the absence of this information, price information can be derived from market
information indirectly associated with the service. If both direct and indirect price information are
not available then hypothetical scenarios created by stated preference methods may be used to
determine the value.*

Cost-based valuation approaches have been used in this report as the first priority for valuation
methods. Avoided damage cost assesses the value for ecosystem services based on what society
would have to pay if ecosystems and their services are diminished and/or damaged. In other words,
the value is the avoided costs that would be incurred in the absence of those services. Replacement
cost is related to avoided cost but focuses on ecosystem services that could be replaced using
another natural source or human-made systems. Cost-based or production-function methods were
used for valuation to determine the values in this report except for the valuation for recreation and
local food production which were based on revealed and stated preference methods, respectively.
The valuation approaches used to evaluate each ecosystem service benefit is provided in Table 6.

TABLE 6: VALUATION METHOD USED BY BENEFIT TYPE

Benefits Valuation method

Avoided damages cost based on the value of the avoided
Climate regulation costs of carbon emitted to the atmosphere. Forest age
class was used to determine carbon storage for forests.

Pollution removal rate for trees was based on research
by USDA Forest Service based on average air pollution

Clean air . . L
removal capacity for Seattle, Washington. Valuation is
based on avoided costs.

Coastal protection No valuation was undertaken

Flood protection/ water regulation Replacement value costs for runoff control

Replacement cost based on waste treatment plants in
Metro Vancouver region. Based on original analysis of
the wetland capacity to absorb excess nitrogen and
phosphorus.

Waste treatment

Replacement costs of 10 per cent of current condition of

Water suppl .
PPY the study area’s forest cover in watersheds.

Production function value: value and proportion of crops

Pollination S .
that depend on pollination in Lower Mainland.

Production function value: value of integral watershed/

Salmon habitat .
forest cover for Coho salmon fishery

Value of nature-based recreation and consumer surplus

Recreation/tourism
Travel cost (farm-based recreation)

Local food production Travel cost

37 Ibid.
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Forest ecosystems are
tremendous reservoirs

of carbon (C). Over half

of the global land-based
carbon (terrestrial organic
soil and biomass C] is
currently stored in forests.

PHOTO COURTESY NANCY OLIVER

USING THE LAND-COVER CLASSES AREA DATA for each ecosystem/land cover type, ecosystem
services have been ascribed to each land-cover/ecosystem type, and the potential benefits are

being identified using the conceptual framework described above. It should be noted that these
services and values represented in this report are a first step in setting a baseline inventory for the
region’s ecosystem services. The next steps would be further analysis in terms of: 1] the impacts of
environmental degradation would provide a more accurate assessment of the current value; and, 2)
modeling of the values for ecosystem services based on potential changes in land use to determine
the incremental changes in values for decision-making. However, these next steps were beyond the
scope and available data for the current study.

CLIMATE REGULATION

Forest ecosystems are tremendous reservoirs of carbon (C). Over half of the global land-based
carbon (terrestrial organic soil and biomass CJ is currently stored in forests. Forests store enormous
amounts of carbon in standing trees and in the soil because of their cumulative years of growth.*
Forest carbon storage refers to the total amount of carbon contained in an ecosystem at a given time.
Carbon sequestration refers to the annual amount of carbon uptake by an ecosystem after subtract-
ing the carbon released to the atmosphere due to respiration, disturbance and decomposition.
BC's forests store a significant amount of carbon — with coastal forest storing up to 1,300 tonnes
of carbon per hectare. Forests cover approximately 60 million hectares of the province. 54 per cent
of BC's forests are within the Montane Cordillera ecozone, with smaller forest area in the Pacific
Maritime, Boreal Cordillera, Taiga Plains and Boreal Plains ecozones.> The Lower Mainland is within
the Pacific Maritime zone, one of the highest regions in Canada for forest ecosystem carbon storage
(Kurz and Apps 1999). The 1999 Carbon Budget compiled by Kurz and Apps estimated average

38  Pregitzer, K.S., and Euskirchen, E.S. (2004). “Carbon cycling and storage in world forests: biome patterns
related to forest age.” Global Change Biology. 10:2052-2077.
39 2001 National Forestry Inventory (CANFI 2001; http://nfi.cfs.nrcan.gc.ca/canfi/data/index e.html)
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carbon content for biomass and soils for this region to be 374.6 tonnes of carbon per hectare, based
on a simulation model.*

However, two more recent studies have reviewed the site data study results in the North American
Pacific Northwest region (similar to the ecosystems in our study area) The first study found that
mature cool temperate forests in the region contain an average of 642 tonnes of carbon per hectare.”
The second study reports a mean total ecosystem carbon content of 487 tonnes per hectare in the
Pacific Maritime ecozone. Both studies were based on site studies and provide more recent data
for the region. As a result, in this study we have taken an average of the two values (564.5 tC/ha)
to estimate carbon storage.

Forest carbon storage refers to the total amount of carbon contained in all the components of a
forest ecosystem at a given time. First, we estimated forest carbon storage based on carbon content
estimates using our average of 564.5 tonnes per hectare and the forest land-cover data for the study

area. Thus, assuming that all forest lands are mature forests and equal, the total carbon that could

MAP 5: SECONDARY STUDY AREA FOREST LAND COVER BY AGE CLASS
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40 Kurz, and Apps 1999. A 70-Year Retrospective of Carbon Fluxes in the Canadian Forest Sector. Ecological
Applications. 9:526-547.

41 Keith, H., Mackey, B.G., and Lindenmayer, D. 2009. Re-evaluation of Forest Biomass Carbon Stocks and
Lessons from the World’s Most Carbon Dense Forests. PNAS. 106: 11635-11640.
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The economic value
of the carbon stored
by ecosystems can be
estimated based on
the avoided costs (i.e.
damages avoided),
replacement cost or
the market price of

carbon trading.

be stored by the study area’s forest ecosystems is 466.2 million tonnes in the total study area.

To assess the carbon storage more accurately, forest land cover by age was obtained from the
B.C. Vegetation Resources Inventory database (Map 5 on page 31).

0ld forest (greater than 250 years old ) was estimated to have 564.5 tonnes of carbon per hectare
(100 per cent of the average carbon content estimate], and younger forests were estimated to
have 55 tC/ha (1 to 20 years), 169 tC/ha (21 to 50 years), 423 tC/ha (51 to 100), 508 tC/ha (101
to 250). Because a different spatial database was accessed to assess the forest age distribution,
the per cent cover for each forest age class for the primary and secondary study areas was used to
estimate the proportion of the forest cover in each age class for our land cover data. Based on these
estimates the total carbon stored was estimated at 362.3 million tonnes of carbon.

The economic value of the carbon stored by ecosystems can be estimated based on the avoided
costs (i.e. damages avoided], replacement cost or the market price of carbon trading. The amount
of carbon stored can be valued based on the value of the avoided costs of carbon emitted to the
atmosphere. The IPCC (Intergovernmental Panel on Climate Change) reports that the average social
cost of carbon based on the impacts of climate change is $52 (2005 C$) per tonne of carbon (i.e. en-
vironmental, economic and social costs). *? Based on this value, forest land cover provides an average
annual value per hectare estimated at $1,709 in the primary study areaand $1,858 in the secondary
study area. The total value is $1.5 billion per year (Table 7). The avoided cost is used here because
it reflects the actual damages avoided in terms of the predicted impacts of climate change due to
rising concentrations of carbon dioxide in the atmosphere if the carbon stored were to be released.

We can compare the estimated amount and value of carbon stored based on forest age land
cover with the original estimate where on average all of the forest land-cover stored 564.5 tonnes
of carbon. The value of the carbon that could potentially be stored is 466.2 million tonnes in the
total study area, which would be worth $1.9 billion each year annualized over 20 years (2005 C$).

The difference illustrates the cost of the current state of the forest land-cover based on forest
age. The difference in carbon storage over the whole study area is an estimated 104 million tonnes
worth annually $434 million over 20 years ($525 per hectare per year).

TABLE 7: AMOUNT AND VALUE OF FOREST CARBON STORED BY FOREST LAND COVER (2005 C$)

Value of carbon

Land cover area Total forest Land cover area Total forest Total annualized
. . stored per hectare .
Forest age in primary study carbon stored in secondary carbon stored value million
area (ha) (tonnes C) study area (ha) (tonnes C) (i e 2l c$ (2005)
yrs @5%)

1t 20yrs 1,331 75,139 6,746 75,139 $4v2 1.91
21to 50yrs 18,035 3,054,232 113,187 3,054,232 $1,415 92.86
51t0 100 yrs 86,609 36,668,387 153,173 36,668,387 $3,538 42419
101 to 250 yrs 30,064 15,274,096 216,103 15,274,096 $4,246 522.58
>250yrs 3,902 2,203,011 196,068 2,203,011 $4,017 471.68
unknown 187 53,018 465 53,018 $2,359 0.77
Forest total 140,130 75,139 685,741 57,327,883 1,513.98

42 IPCC. (2007): Summary for Policymakers. In: Climate Change 2007: Impacts, Adaptation and Vulnerability.
Contribution of Working Group Il to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change. M.L Parry, 0.F. Canziani, J.P. Palutikof, PJ. van der Linden and C.E. Hanson, Eds. Cambridge University
Press, Cambridge, UK, 7-22.
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Maintaining the integrity of natural ecosystems is important for conservation and for climate
change mitigation and adaptation purposes. As the climate continues to change, the conservation
of natural ecosystems will become even more vital because of their immense stores of carbon,
and for their provision of species habitat and migration corridors. When a forest is converted to a
field or a housing development, the disturbance of natural vegetation and soil results in the release
of carbon dioxide to the atmosphere. Consequently, protecting the carbon stores that exist in our
natural ecosystems will minimize the loss of ecosystem carbon.

ANNUAL CARBON UPTAKE (SEQUESTRATION) BY FORESTS

The annual uptake of carbon (i.e., net carbon sequestration) was calculated using CITYgreen
software.”® CITYgreen’s carbon module quantifies the removal of carbon dioxide by trees based
on the estimated age distribution by assigning three age distribution types. Type 1 represents a
distribution of young trees, type 2 represents older trees, and type 3 describes a site with a balanced
distribution of ages. Each type is associated with a multiplier (i.e., tonnes of carbon taken up per
hectare), which is combined with the overall area of the site’s canopy to estimate how much carbon
is removed (additional details are included in the Appendix).

MAP 6: ECOSYSTEM SERVICE VALUE BY FOREST AGE
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43 American Forests. CITYgreen software ArcGIS 8.x www.americanforests.org/productsandpubs/citygreen/
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The study area’s wetlands

store 3.8 million tonnes of

carbon in their soils and peat.

TABLE 8: VALUE OF CARBON STORED BY WETLANDS

Total Annual
Tonnes of Value per  value per Total Annual
Wetland carbon
T Area (ha)  carbon per stored hectare hectare value total value
9p hectare ($/ha) (over20  millions$  millions$
[tonnes] grS@S%]
Swamp 1,722 355 611,186 $18,483 $1,483 $31.8 $2.6
Marsh 3,132 252 789,862 $13,131 $1,054 $41.1 $3.3
Shallow
11,924 169 2,011,713 $8,785 $705 $104.8 $8.4
water
Fen 2,448 351 858,273 $18,256 $1,465 $44.7 $3.6
Bog 1,934 642 1,242,110 $33,448 $2,684 $64.7 $5.2
Other
11,057 269 2,976,307 $14,017 $1,125 $155.0 $12.4
wetland
Total 32,217 8,489,450 $287.1 $23.0

The total tree canopy cover area annually takes up (i.e., sequesters] an estimated 620,014
tonnes of carbon in the total study area (105,221 tonnes of carbon in the primary study area) or
an annual average of 0.8 tonnes of carbon per hectare. This service is worth an estimated value
of $32.2 million in the total study area and watersheds ($5.5 million per year in the primary study
area), or about $39 per hectare based on the average avoided cost of carbon emissions (C$52/4C).

CARBON STORED BY WETLANDS

The carbon stored in wetland soils carbon was determined using Canada’s Soil Organic Carbon
Database.* The soil organic carbon data was extracted spatially from this geo-referenced database
by land-cover type. According to this database, the study area’s wetlands store 3.8 million tonnes
of carbon in their soils and peat. The annual value of the carbon stored is an estimated $23 million
based on the average damage cost of carbon emissions ($52 per tonne of carbon), over 20 years
(Table 8). The annual value per hectare ranges from $705 to $2,684 per hectare depending on the

type of wetland (i.e. open water, bog, marsh, swamp and fen).*

ANNUAL CARBON UPTAKE BY NON-TIDAL WETLAND ECOSYSTEMS

The annual carbon sequestered is calculated based on the global average of sequestration rates for
non-tidal wetlands, which range from 0.2 to 0.3 tonnes of carbon per hectare. Using the average
rate of sequestration (0.25 tonnes per hectare per year),*® the annual rate of carbon uptake (8,054
tonnes) is worth an estimated $13 per hectare ($0.3 million per year).

ANNUAL CARBON UPTAKE BY TIDAL WETLAND ECOSYSTEMS

Most global carbon studies have focused on land-based ecosystems for carbon storage estimates,

44 Tarnocai, C., and B. Lacelle. 1996. Soil Organic Carbon Database of Canada. Eastern Cereal and Oilseed
Research Centre, Research Branch, Agriculture and Agri-Food Canada, Ottawa, Canada.

45 Totalvalueis converted to an annual value as a 20 year annuity at 5%, adapted from Anielski and Wilson 2007.

46 Carbon balance of peatlands. www.aswm.org/science/carbon/quebec/sym43.html
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and have not accounted for small carbon-storing ecosystems such as tidal saline wetlands. However,
studies have recently been undertaken in the salt marshes of the world. Globally combined, salt
marshes and mangroves store at least 44.6 million tonnes of carbon per year, and this is report-
edly an underestimate because detailed data is not available for some regions. The overall carbon
sequestration rate on an annual basis is 210 grams of carbon dioxide per square metre per year.*’
This is an order of magnitude greater than carbon sequestration by peatlands, which sequester
carbon at a rate of 20 to 30 grams of carbon dioxide per square metre per year.

There are approximately 10,077 hectares of tidal wetlands in our study area. Using the global
average sequestration rate, these wetlands absorb 21,161 tonnes of carbon per year, worth an es-
timated $1.1 million based on the average avoided costs of carbon emissions. The total carbon se-
questered each year by non-tidal and tidal wetlands is therefore worth an estimated $1.39 million.

CARBON STORED BY GRASSLANDS AND SHRUBLANDS AS CARBON BANKS

Grassland ecosystem services are often overlooked, yet they provide several vital services such
as climate regulation, genetic biodiversity, and soil conservation. Grasslands cover 5,150 hectares
in the study area — less than one per cent of the total area.

Grasslands store more carbon than cultivated lands because they provide a complete vegetative
cover and plants grow for seven to eight months of the year, instead of the typical three to five
months for agricultural crops.*® When grasslands are ploughed or converted to agricultural lands
carbon is released to the atmosphere. Even when grassland is restored, carbon recovery is slow.*?

The carbon stored in the study area’s grassland soils was quantified based on the average soil
organic carbon for grassland cover using the Soil Organic Carbon Database of Canada.® The average
soil carbon content for grassland cover in the study area was therefore assessed as 142 tonnes
of carbon per hectare. Based on this estimate, the grasslands within the study area store about
732,780 tonnes of carbon, worth an annual value of $3 million ($594 per hectare] annualized as
an annuity over 20 years.” The value of carbon is based on the avoided cost of damages due to
increasing carbon emissions estimated by the IPCC (see the forest carbon section).

Shrublands cover 61,386 hectares of the study area. Soil carbon storage was also estimated by
extracting soil carbon data by land cover type from the Soil Organic Carbon Database of Canada.®
Based on this assessment, the estimated carbon stored in shrubland soils is 240 tonnes of carbon
per hectare, worth about $1000 per hectare per year. The total carbon stored is an estimated 14.7
million tonnes worth $61 million per year, annualized as an annuity over 20 years. The value of
carbon is based on the avoided cost of damages due to increasing carbon emissions estimated by
the IPCC see the forest carbon section].

47  Chmura, G.L., Anisfeld, S.C., Cahoon, D.R.,and Lynch, J.C. (2003). “Global carbon sequestration in tidal, saline
wetland soils.” Global Biogeochemical Cycles.

48 Sala, 0.E., and Paruelo, J.M. 1997 “Ecosystems Services in Grasslands.” In: Nature’s Services: Societal
Dependence on Natural Ecosystems. G.C. Daily (Ed.). Island Press. Washington, D.C.

49  Ibid.

50 Data from the Soil Organic Carbon Database of Canada was extracted by land cover type for determining
grassland soil carbon. Tarnocai, C., and B. Lacelle. 1996. Soil Organic Carbon Database of Canada. Eastern
Cereal and Oilseed Research Centre, Research Branch, Agriculture and Agri-Food Canada, Ottawa, Canada.

51 Carbon value is calculated using the average damage cost of carbon emissions reported by the
Intergovernmental Panel on Climate Change ($52/tC). The total value of $5,460 per hectare is converted
to an annual value using a 20-year annuity investment formula.

52 Tarnocai, C., and B. Lacelle. 1996. Soil Organic Carbon Database of Canada. Eastern Cereal and Oilseed
Research Centre, Research Branch, Agriculture and Agri-Food Canada, Ottawa, Canada.

Grassland ecosystem

services are often
overlooked, yet they
provide several vital
services such as
climate regulation,
genetic biodiversity,

and soil conservation.
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Trees intercept

airborne particles by
retaining them on their
leaves and studies show
that trees can remove
eight to 12 grams of air
pollutants per square
metre of canopy.

CARBON STORED BY CROPLANDS

The amount of carbon stored in the soils of croplands was determined using Canada’s Soil Organic
Carbon (SOC) Database.>® Data was extracted spatially from this geo-referenced database by land-
cover type. The average carbon stored by cropland soils is an estimated 316 tonnes per hectare. The
annual value is $41 million, or $660 per hectare, based on the avoided cost of carbon emissions.
However, this value does not reflect the impact of agricultural land use because the SOC database
reflects general values for the region based on soil types.

On average, Canada’s croplands restored soil organic carbon between 1996 and 2001. In 2001,
the mean rate of soil organic carbon change was 29 kilograms per hectare per year.* Annual carbon
sequestration by land in permanent cover sequesters more carbon than tilled land.*® Although the
rate of sequestration depends on the type of cover, the change from conventional crop tillage to
permanent cover has been estimated to increase sequestered carbon by 1.8 tonnes of carbon
dioxide (0.5 tC) per hectare per year compared with conventional crop cover.® In BC, 38 per cent
of croplands showed an increase in soil organic carbon; negligible to small changes occurred on
34 per cent; and 28 per cent of lands had decreasing levels. This is a result of a decrease in tillage
and soil erosion risk in B.C’s croplands in general. Between 1981 and 2001, there was a reduction
in cereal crops that require intensive tillage, and an increase in alfalfa and hay crops that require
very little tillage. 21 per cent of seeded areas are under conservation tillage and 14 per cent direct
seeded with no-till.*” More recent data and regional data were not readily available. As a result, we
were not able to provide analysis of the current impact on the state of the SOC stored by croplands.

CLEAN AIR

Trees are essential for good air quality because they produce oxygen for our air.*® Forests and trees
also provide improvements in air quality by removing air pollution through absorption using their
leaves. They also intercept airborne particles by retaining them on their leaves. Studies show that
trees can remove eight to 12 grams of air pollutants per square metre of canopy.*®

CITYgreen software was used to assess the amount of air pollutants removed by the tree canopy
cover across the study area. CITYgreen calculates the value of air cleansing by trees using average
removal rates of carbon monoxide, nitrogen dioxide, nitrogen dioxide, particulate matter and sulphur
dioxide by trees. Our analysis results indicate that trees in the total study area remove about
100 kilograms of pollutants per hectare, and a total of 82.6 million kilograms per year (14 million

53  Ibid.

54 McConkey, B., Hutchinson, J., Smith, W,, Grant, B. and R. Desjardins. 2005. Soil Organic Carbon. Pages
108 — 113, in Lefebvre, A., W. Eilers, et B. Chunn (eds.). 2005. Environmental Sustainability of Canadian
Agriculture: Agri-Environmental Indicator Report Series — Report #2. Agriculture and Agri-Food Canada,
Ottawa, Ontario.

55  Sala, O.E., and Paruelo, J.M. 1997, “Ecosystems Services in Grasslands”. In: Nature’s Services: Societal
Dependence on Natural Ecosystems, G.C. Daily (Ed.), Island Press, Washington, D.C.

56 Smith W.N. etal. 2001. “Estimated changes in soil carbon associated with agricultural practices in Canada.”
Canadian Journal of Soil Science. 81:221-227 (used by Olewiler 2004, supra note 25).

57 McConkey et al, supra note 54.

58 Each healthy mature tree produces about 260 pounds of oxygen every year. Two trees can provide enough
oxygen for a family of four. Environment Canada. 2005. Envirozine. Issue 58. www.ec.gc.ca/envirozine.

59 Nowak, D.J., Wang, J., and Endreny, T. 2007. “Environmental and Economic Benefits of Preserving Forests
within Urban Areas: Air and Water Quality.” In: The Economic Benefits of Land Conservation. The Trust for
Public Land. San Francisco, California. www.tpl.org/tier2 rp1.cfm?folder id=175 (accessed Nov. 5, 2009)
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TABLE 9: VALUE OF AIR POLLUTION REMOVED BY TREES (PRIMARY AREA)

Primary area Kilograms/yr Value Value/kg pKe”rohgerstere Value/ha
Carbon monoxide 840,682 $790,241 $0.94 6.0 $5.64
Ozone 4,623,753 $31,288,934 $6.77 33.0 $223.31
Nitrogen dioxide 2,101,706 $14,222,243 $6.77 15.0 $101.51
Particulate matter 4,343,525 $19,624,047 $4.52 31.0 $140.06
Sulfur dioxide 2,101,706 $3,474,120 $1.65 15.0 $24.80
Totals 14,011,372 $69,399,585 $4.95 100.0 $495.31

TABLE 10: VALUE OF AIR POLLUTION REMOVED BY TREES (TOTAL STUDY AREA)

Total study area Kilograms/yr Value Value/kg pKe”rohger:tere Value/ha
Carbon monoxide 4,953,714 $4,656,491 $0.94 6.0 $5.64

Ozone 27,245,427  $184,369,808 $6.77 33.0 $223.31
Nitrogen dioxide 12,384,285 $83,804,458 $6.77 15.0 $101.51
Particulate matter 25,594,189  $115,634,548 $4.52 31.0 $140.06
Sulfur dioxide 12,384,285 $20,471,223 $1.65 15.0 $24.79
Totals 82,561,900  $408,936,528 $4.95 100.0 $495.31

kilograms per year in the primary study area). The kilograms removed per hectare range from 6
kilograms per hectare for carbon monoxide to 33 kilograms per hectare for ozone (Table 9 and 10).
The annual value of this service is $409 million per year ($69 million per year in the primary study
area), or $495 per hectare.

Biological structures
COASTAL PROTECTION such as salt marshes,

sea grass beds, and coral

Biological structures such as salt marshes, sea grass beds, and coral reefs attenuate waves and as reefs attenuate waves

a result provide coastal protection from the damages caused by flooding and storm events.® This .
and as a result provide

is becoming a critical service in many regions because of the increased risk of flooding and storm .
. ) ) ) coastal protection from

events — both in terms of frequency and severity — due to present and predicted climate change.

. . . o . the damages caused by

Salt marshes play a leading role in intertidal areas, dissipating wave and tidal energy and thereby

reducing the cost of flood defense measures. In addition, they absorb huge amounts of water when flooding and storm events.
inundated and then slowly release it afterwards, which can also prevent flooding.

Beaumont et al. (2008] report that an earlier study undertaken by King and Lester (1995])
estimated that the cost savings provided by salt marshes in terms of flood defense were UK£0.38
to UK£0.71 million (C$0.6 to C$1.1 million] per hectare in capital costs, and UK£1,700 per hectare

(C$2,667.22) for annual maintenance costs.® Similar economic analysis has not been undertaken

60 Kochetal. 2009. “Non-linearity in ecosystem services: temporal and spatial variability in coastal protection.”
Frontiers in Ecology and the Environment. 7:29-37.

61 Beaumont, N.J,, Austen, M.C., Mangi, S.C., and Townsend, M. (2007) “Economic valuation for the conservation
of marine biodiversity.” Marine Pollution Bulletin. doi:10.1016/j.marpolbul.2007.11.013. (Beaumont et al.
values were adjusted to 2005 prices; conversions to Cdn dollars are using current values).
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for coastal protection by marshes in the Lower Mainland area. As a result, no value has been included
in this study. However, itis recommended that further research examine the values for the region’s
vast coastal areas.

FLOOD PREVENTION/ WATER REGULATION

Forest land cover regulates the flow of water providing protection against flooding and soil loss/
erosion. The loss of forest cover, therefore, affects stream flows leading to instability in drainage
systems, reduced infiltration of water into soils, and increased peak flows. In other words, changes
in stream flow due to forest loss results in: 1) lower water levels in dry seasons, 2) higher than
normal water levels in wet seasons or storms, 3) greater amounts of sediment entering rivers, and
4) increased water temperatures.®

Field research demonstrates that forests/tree cover significantly improve the quality of water.
Studies by the Environmental Protection Agency in the United States show that forests in rural
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MAP ?7: FOREST AGE COVER IN THE PRIMARY AND SECONDARY STUDY AREA

62 Ribaudo, M.0. 1986. “Regional estimates of off-site damages from soil erosion.” In: The off-site costs of soil
erosion. (Ed.) T.E. Waddell. (Proceedings of a symposium held May 1985.)
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areas improve water quality because trees divert rainwater into the soil where bacteria and micro-
organisms filter out pollutants.® This filtering significantly reduces the sediment, pollutants and
organic matter that reach streams. Riparian forests (i.e., forested buffers along waterways] are
especially effective at reducing non-point source pollution, such as nitrogen and nitrates in runoff
and trapping sediment.

Our study area falls within five major watershed units known as the Fraser Canyon, Harrison River,
Chilliwack, Lower Fraser and Squamish Watersheds. Map 7 illustrates the forest age cover across
the study area and watersheds. This area was analyzed to determine the value of water filtration
provided by forests in the area’s watersheds.

The economic value of water regulation by forests is calculated as a replacement value using
the CITYGreen software. Analysis of the study area’s total forest cover was assessed in terms of the
replacement construction costs for water runoff control if the current forest cover was removed and
converted for urban land use. In other words, the forest cover provides savings because it provides
green infrastructure for the region. The total annual savings are an estimated $1.2 billion or $1,502
per hectare — $295 million or $615 per hectare in the primary area, and $1.15 million or $1,684 per
hectare in the secondary study area.®* These values represent the total value for all forest cover
over 20 years in each respective area. However, if we were to use this analysis to assess the costs
foraloss in a portion, the values could be used to assess land use decisions. For example, if 10 per
centof the primary study area’s tree canopy cover was converted to urban land use, the replacement
cost in terms of water regulation (i.e., stormwater management) would be an estimated $8.6 million.

WASTE TREATMENT

Wetlands can absorb nutrients such as nitrogen (N) and phosphorus (P] that runs off farmlands in
excessive amounts because of fertilizer, manure use, and from livestock. The amount that a wetland
can absorb varies depending on the type, size, plants and soils. Estimates range from 80 to 770
kilograms per hectare per year for phosphorus removal, and 350 to 32,000 kilograms per hectare per
year for nitrogen removal.”® We applied the low-end removal rates to the wetland cover in the study
area to estimate the wetland area’s capacity. Our results show that the wetlands have the capacity
to remove 2.6 million kilograms of phosphorus and 11.3 million kilograms of nitrogen each year.®®

Agriculture and Agri-Food Canada [AAFC) report agricultural environmental indicators (AEI) for
census years 1981 to 2001. The residual soil nitrogen on farmlands and the risk of water contamina-
tion by nitrogen from farmlands are two indicators in this series of reports. Residual soil nitrogen
(RSN] is the amount of nitrogen (N] that has been applied to soils but not removed by the harvested
portion of crops. In other words it is the difference between all nitrogen inputs, such as fertilizer,
manure and natural processes, and the nitrogen removed both by the crops harvested and natural

63  Winogradoff, D.A. 2002. Bioretention Manual. Prince Georges County, MD. Department of Environmental
Resources Programs and Planning Division. www.goprincegeorgescounty.com/Government/Agencyindex/
DER/ESD/Bioretention/pdf/intro bioretention.pdf (cited by Nowak, supra note 59.)

64 Based on construction cost of $57 per cubic metre. Total cost savings are $3.4 billion. However, annualized
savings are reported here, calculated over 20 years at 6% interest by CityGreen software. See appendix 1
for more details on the methodology of the calculations.

65 Reported by: Olewiler 2004, supra note 25.

66 27,488 hectares of wetlands multiplied by the low-end estimates of removal rates of 80.3 kg/ha/year of
phosphorus and 350 kg/ha/yr of nitrogen.

Our results show that

the wetlands have the
capacity to remove
2.2 million kilograms
of phosphorus and 9.6
million kilograms of

nitrogen each year.
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Across Canada, the
average nitrate loss
from agricultural lands
increased by 25 per cent
from 6 kilograms per
hectare in 1981 to 7.6
kilograms per hectare
in 2001, and nitrate
concentration in water
was 24 per cent higher
in 2001 than 1981.

processes (volatilization and denitrification).%” In 2001, the majority of farmland in British Columbia

was in the very low to moderate RSN categories (0 to 30 kg N/ha).

The second AEI indicator measures the risk of water contamination by nitrogen (IROWC-NJ. The
risk of contamination to water is determined by the ability of the natural ecosystems to regulate,
filter and absorb the nutrients in the runoff. Across Canada, the average nitrate loss from agricultural
lands increased by 25 per cent from 6 kilograms per hectare in 1981 to 7.6 kilograms per hectare
in 2001, and nitrate concentration in water was 24 per cent higher in 2001 than 1981.%8 In BC, the
majority of farmland was in the very low to moderate risk classes (0 to 19.9 kg of N/ha).

Based on the average residual soil nitrogen and the risk of water contamination by nitrogen
indicators, the estimated nitrogen loss from the primary study area’s agricultural lands is 311,830
t0 623,660 kilograms per year, based on an annual loss of 5 to 10 kilograms N/ha (i.e., average risk
class reported for the majority of B.C.'s farmlands).

The costs of removing nitrogen (N] and phosphorus (P] by waste treatment plants have been
estimated to range from $3 to $8.50 per kilogram of nitrogen and $22 to $61 per kilogram of phospho-
rus based on water treatment costs in Metro Vancouver.® The respective average replacement costs
can be used as a proxy for the value of wetland waste treatment services for excess nitrogen. The
amount of excess nitrogen per total wetland area ranges from about 10 to 19 kilograms per hectare
of wetlands, a value ranging from $29.42 per hectare to $164.54 (an average value of $96.98).

The capacity for phosphorus removal by wetlands was calculated using a low-end estimate from
the literature (80 kg/ha/yr) multiplied by the wetland area in the primary study area. The value of
wetland services for treating excess phosphorus was then calculated using the estimated amount
of excess phosphorus multiplied by the average cost of phosphorus removal by waste treatment
plants in Vancouver ($22 to $61/kg). The national average for excess phosphorus (14.3 kg/ha/yr)
was used as an estimate for the study area. To estimate the total excess phosphorus, the average
excess phosphorus runoff was multiplied by the total agricultural land (891,883 kg].

67 Drury, C.F etal. 2005. “Nitrogen Use Efficiency.” In Lefebvre, AW. et al. 2005. Environmental Sustainability
of Canadian Agriculture: Agri-Environmental Indicator Report Series — Report #2. Agriculture and Agri-Food
Canada. Ottawa, Ontario. www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1182179116194&lang=e
(accessed Nov. 2007).

68 DeJong,R.etal..2005. “Nitrogen.” In Lefebvre, AW. et al. 2005. Environmental Sustainability of Canadian
Agriculture: Agri-Environmental Indicator Report Series — Report #2. Agriculture and Agri-Food Canada.
Ottawa, Ontario. www4.agr.gc.ca/AAFC-AAC/display-afficher.do ?id=1182179116194&lang=e (accessed Nov.
2007).

69 Reported by Olewiler 2004, supra note 25.
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The amount of excess phosphorus per total wetland is therefore an estimated 27.7 kilograms
per hectare of wetlands, a value ranging from $604.85 per hectare to $1,694.12 (an average value
of $1,149.48). The two average replacement values for excess nitrogen removal and phosphorus
removal were tallied to estimate the total value for waste treatment by wetlands ($1,283/ha).

WATER SUPPLY

A safe and reliable source of water is critical for all living things, both now and in the future. Water
pollution comes from point sources such as industrial discharges and wastewater treatment plants.
Italsois derived from non-point sources including runoff from agricultural lands and facilities, urban
areas, construction sites, and failed septic tanks. In the United States, damages to streams, lakes
and estuaries from non-point source pollution have been estimated to cost between $7 billion and
$9 billion each year.”

Poor water quality degrades recreational areas and fish habitats, which affects human health
by increasing insect and waterborne diseases. It also leads to odour problems and diminished
aesthetic values. Forests and wetlands can reduce non-point source water pollution because they
filter, store, and transform pollutants into non-harmful forms.

The study area’s drinking water comes from rivers, streams or underground sources (ie.,
aquifers). All of these sources are linked in a watershed by the ecosystems that capture, filter and
deliver water. The best way to protect sources of water is through watershed planning because
water flows cross traditional boundaries such as towns and cities. Forested watersheds are vital
fora clean and regular supply of drinking water. Protected forests provide higher quality water with
less sediment and fewer pollutants than water from watersheds with unprotected forests.”

The water filtration services provided by forests have been calculated as the replacement cost of
the current condition of the study area’s watersheds. The cost of treatment is based on a US study
that found the cost of treatment for surface water supplies statistically varies depending on the per
cent forest cover in the watershed source area.” This study concluded that there is a 20 per cent
increase in water treatment costs for each 10 per cent loss in forest cover. In other words, where
forest cover is lower, water treatment costs more.

The results from this study have been used to interpret the value of water filtration services by
forests and wetlands in the study area’s watersheds. The economic value for the benefit of water
filtration was based on the potential increase in water treatment costs if the current forest/wetland
cover declined from its current average cover. Thus, the value is based on the additional cost for
water treatment if the current natural cover declined.

First, we assessed the proportion of forest cover in the study area’s watersheds, and the per cent
cover of forests and wetlands in each major watershed. Our analysis for the community watersheds
found an average of 83 per cent forest/wetland cover, and analysis for the greater watersheds
including Chilliwack, Harrison River, Fraser Canyon, Lower Fraser and Squamish found an average
of 67 per cent forest/wetland cover. The vegetated and non-vegetated land cover within the study
areais illustrated in Map 8.

70 Ribaudo, M.0. 1986. “Regional estimates of off-site damages from soil erosion.” In: The off-site costs of soil
erosion. (Ed.) T.E. Waddell. (Proceedings of a symposium held May 1985.)

71 Dudley, N. and Stolton, S. 2003. Running Pure: The importance of forest protected areas to drinking water.
World Bank/WWEF Alliance for Forest Conservation and Sustainable Use. Washington DC.

72 Ernst, C, Gullick, R. and Nixon, K. 2007. “Protecting the Source: Conserving forest to protect water.” In The
Economic Benefits of Land Conservation. The Trust for Public Land. www.tpl.org

Forested watersheds are

vital for a clean and regular

supply of drinking water.
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MAP 8: VEGET ED COVER IN THE STUDY AREA’S WATERSHEDS
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The current cost of water treatment was estimated as 50 per cent of the current amount paid
for water by households in the Greater Vancouver Water District ($1.36*.05 per cubic metre).” Our
analysis estimates that water treatment costs would increase from $0.68 to $0.82 per cubic metre if
the average forest and wetland cover declined by 10 per cent, and to $1.18 per cubic metre if forest
and wetland cover declined by 30 per cent. The economic value calculated here is the avoided cost
due toanincremental loss (a conservative 10 per cent), in forestand wetland cover. In other words,
it is the value of maintaining current forest and wetland cover.

If we transfer the value estimated above for water filtration services provided by forests and
wetlands in the Greater Vancouver Water District watersheds ($1,889/ha/yr] to all forest and wetland
cover in the primary study area, the annual value of water filtration services is an estimated $264
million. If we apply the same value per hectare to all the forest and wetland cover in the watersheds
of the full study area, then the total value is $1.6 billion.

Itis useful for comparison to consider the total replacement cost for water. If the daily residential
water use in the GVWD had to be replaced by bottled water, the daily cost would be $1.6 billion (1,091
million litres at $1.50 per litre), or $597 billion per year.

73 Cost of water paid by households was calculated as 50 per cent of the average household daily water
use (503 litres/ 0.503 m3) mulitipied by the average amount paid per day (based on the average annual
household bill for GYWD ($250/yr). The statistics are from the GVRD 2008 Water Consumption Statistics.
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POLLINATION

Pollination can be defined as the transfer of pollen from one flower to another, which is critical for fruit
and seed production in many plants. About 80 per cent of all flowering plant species are dependent
on pollination, making it critical to the overall maintenance of biodiversity.” Insect pollination is
necessary for most fruits and vegetables including annual crops such as tomatoes, peppers and
strawberries, as well as tree fruits such as apples and peaches.

About 30 per cent of the world’s food production comes from crops that depend on pollinators
like bees, insects, bats, and birds.”™ The value of bee pollination for crops in Canada has been
conservatively estimated at $1.2 billion per year.” In the United States, the economic value of all
pollinator services for agriculture is an estimated $5.7 to $13.4 billion per year.”

Honeybees provide about 90 per cent of managed pollination services, however wild bees also
add significant value to crops. For example, the annual contribution of wild pollination services in
the United States is estimated at more than $3 billion annuallg;78 in Costa Rica, wild bees increase
coffee yields by 20 per cent, increasing crop values by up to $393 per hectare;” visits by bumblebees

t.80

can increase tomato fruit set by 45 per cent and fruit weight by 200 per cent;*" and In Canada, wild

74 Commission on Genetic Resources for Food and Agriculture. Pollinators: Neglected Biodiversity of Importance
to Food and Agriculture. Food and Agriculture Organization of the United Nations (FAQ). Rome (June 11-15,
2007). ftp://ftp.fac.org/ag/cgrfa/cgrfall/rili15e.pdf (accessed February 2008)

75  Klein,A.-M., et al. 2007. “Importance of pollinators in changing landscapes for world crops.” Proceedings of
the Royal Society B. 274:303-313.

76  Environment Canada. 2003. “Protecting Plant Pollinators.” Envirozine. Issue 33 (June 26, 2003 ). www.ec.gc.
ca/EnviroZine/english/issues/33/feature3 e.cfm (accessed February 2008)

77 Tang, J, Wice, J., Thomas, V.G., and Kevan, P. 2005. Assessment of the Capacity of Canadian Federal and
Provincial Legislation to Conserve Native and Managed Pollinators. The International Network of Expertise for
Sustainable Pollination. University of Guelph. Canada. www.pollinator.org/Resources/Laws%20Affecting’%20
Pollinators-Canada.pdf (accessed March 2008]).

78 Losey, J.E., and Vaughan, M. 2006. “The Economic Value of Ecological Services Provided by Insects.”
Bioscience. 56:311-323.

79 Ricketts, T.H., Daily, G.C., Ehrlich, PR., and Michener, C.D. 2004. “Economic value of tropical forest to coffee
production.” Proceedings of the National Academy of Sciences. 101:12579-12582;

80 Greenleaf,S.S.,and Kremen, C. 2006. “Wild bee species increase tomato production and respond differently
to surrounding land use in Northern California.” Biological Conservation. 133:81-87
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Diverse habitats that

provide a variety of flowers
provide the best forage

for pollinators. Flower-rich
field borders, windbreaks
such as hedgerows,
forests and riparian
buffers encourage a wide
variety of pollinators.

pollinators produce larger and more symmetrical apples in orchards, providing marginal returns of
$250 per hectare

Many pollinators are in decline due to habitat destruction and pesticide use. Diverse habitats
that provide a variety of flowers provide the best forage for pollinators. Flower-rich field borders,
windbreaks such as hedgerows, forests and riparian buffers encourage a wide variety of pollinators.®

The B.C. Ministry of Agriculture and Lands has estimated the value of pollination in the province
at $267.3 million per year. The value of pollination is calculated for crops that depend on pollinators
and the proportion of dependence for each crop receipt value.® In order to estimate the value for
the study area, the proportion of each crop reported grown in the Metro Vancouver area and the
Fraser Valley was used to determine the value (percent grown in study area multiplied by the total
BC crop value).® The total estimated benefit provided by pollination services is $247.8 million each
year. Only the primary study area was included in this valuation because this area contains the
majority of agricultural lands.

In this study, the value of pollination services has been attributed to the forest land and grassland
because they provide habitat, forage and food for wild and managed pollinators. The proximity of
natural habitat to cropland is significant for optimum yields and increased farm production. For
example, a Canadian study found canola yield is correlated to the proximity of uncultivated areas,®
and studies that examined pollination and surrounding land use for tomato and sunflower production
found that natural habitat near farms increases pollination services.® The total annual value ($247.8
million) ascribed to natural cover area for the benefit of pollination services in the primary study
areais $1,668 per hectare.”

FRESHWATER SALMON HABITAT

Knowler etal. (2003) estimated the value of protecting watersheds for salmon fish habitat in terms
of the value that forested drainage areas contribute to maintaining freshwater spawning and rearing
habitat used by coho salmon. Their study examined how changes in land use affect the productivity
of coho salmon populations and the resulting economic impacts on commercial salmon fisheries
in the Strait of Georgia, B.C. The values determined by their study ranged from $0.93 to $2.63 per
hectare of drainage watershed, or about $1,322 to $7,010 per kilometre of salmon stream length
depending on the extent of degradation in the watershed. The range of values were estimated in a

81 Kevan, P.G. 1997. “Honeybees for better apples and much higher yields: study shows pollination services
pay dividends.” Canadian Fruitgrower. (May 1997): 14, 16. (cited by FAQ)

82  Environment Canada. 2003. “Protecting Plant Pollinators.” Envirozine. Issue 33 (June 26, 2003). www.ec.gc.
ca/EnviroZine/english/issues/33/feature3 e.cfm (accessed February 2008)

83  Estimated annual value of Honeybee and Bumblebee Pollination in BC 32004). Ministry of Agriculture and
Lands. Source: Statistics Canada Farm Cash Receipts (November 2005). www.agf.gov.bc.ca/apiculture/
statistics/pollin.value2004.pdf

84  Percent of crop grown in Metro Vancouver and Fraser Valley are from: 2008 Metro Vancouver Agricultural
Overview and 2008 Fraser Valley Regional District Agricultural Overview. (2005$). Sustainable Agriculture
Management Branch. B.C. Ministry of Agriculture and Lands.

85 Greenleaf,S.S.,and Kremen, C. 2006. “Wild bee species increase tomato production and respond differently
to surrounding land use in Northern California.” Biological Conservation. 133:81-87; Greenleaf, S.S., and
Kremen, C. 2006. “Wild bees enhance honey bees’ pollination of hybrid sunflower.” Proceedings of the
National Academy of Sciences. 103:13890-13895.

86 lbid.

87  Natural cover area includes forest land, grassland, and shrubland cover in the primary study area. Total
areais 148,514 hectares.
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case study area in the South Thompson watershed, the largest tributary of the Fraser River and the
Strait of Georgia in southern B.C.% This study found that degradation of the watershed’s from pristine
condition resulted in reduced economic gains equal to a net present value of $2.63 per hectare of
watershed area ($3.27/hectare in 2005 dollars).

Based on this study, the value of pristine watershed was valued for maintaining salmon
freshwater habitat. We assumed that forested watershed areas greater than 100 years old were
integral or pristine. According to our analysis of forest age cover, 60 per cent of the forest land in
the watersheds within our study area is greater than 100 years old.®® We have therefore estimated
that the value of integral watershed areas in our study area (i.e., greater than 100 years old) are
worth $1.6 million in terms of their role in protecting salmon fish habitat in the watershed streams
and rivers.

RECREATION AND TOURISM

BCis known for its spectacular coasts, inlets, islands and mountains. Tourism is the second largest
income generator in the province. Three economic studies were reviewed for recreation values in
the study area. First, a study by Tourism British Columbia and BC Wilderness Tourism Association
reported that wilderness and nature-based tourism represented 12 per cent of total revenues by
B.C.’s tourism sector in 2005. In that year, 1.2 million tourists spent approximately $1.2 billion on
nature-based tourism in the province. The amount spent was expected to be $1.4 billion in 2008. As
the majority of tourism operations are on the coast, they estimate that at least half of this amount
($700 million) is directly based on salmon resources and/or salmon-based nature tourism. They
also report that the value added to the B.C. economy is estimated at $1.5 billion, using standard
multipliers.

The second study is a 1996 national survey that estimated the economic impact of nature-based
recreation by residents of the province.” In 1996, British Columbia’s residents spent $2.3 billion
(2005$) on recreational activities that were in or associated with natural areas. In order to interpret
this value for the study area, we assumed that all recreational activities were associated with the
province’s forested lands that cover almost 50 per cent of the province’s land base (474 million
hectares). Given this assumption, the value of nature-based recreation can be estimated at $48
per hectare of forest per year.

The third study is a report on the economic value of protection of old growth forests in the Fraser
Timber Supply Area of BC by Knowler et al. 2008.% Their values are from the Outdoor Recreation
Survey from 1989/1990 because the survey was the most recent consumer surplus study for the
area. Consumer surplus reflects the amount consumers value outdoor recreation beyond how much
they spend on outdoor recreation. According to this report, 52 per cent of the recreational user days
occur in the Vancouver Forest Region worth an estimated $79.19 per hectare per year.

88  Knowler, D.J., MacGregor, B.W., Bradford, M.J., and Peterman, R.M. 2003. “Valuing freshwater salmon habitat
on the west coast of Canada.” Journal of Environmental Management. 69:261-273.

89 Forest land cover age groups were extracted from the B.C. Vegetation Resources Inventory for the study
area. (see appendix)

90 Duwors, E. etal. 1999. The Importance of Nature to Canadians: The Economic Significance of Nature-Related
Activities. Environmental Economics Branch. Environment Canada. Ottawa, Canada.

91  Knowler, D., and Dust, K. 2008. The Economics of Protecting Old Growth Forest: An Analysis of Spotted
Owl Habitat in the Fraser Timber Supply Area of British Columbia. School of Resource and Environmental
Management. Simon Fraser University.
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In order to estimate a total economic value for nature-based recreation, our study includes
the economic value of nature for recreation by BC's residents as $48 per hectare per year, and the
economic value beyond what is spent as $79.19. Therefore, the total annual value is estimated as
$127 per hectare for forest and wetland land cover. The tourism study was not included because
the figures were not broken down for the study area region.

FARM-BASED RECREATION

The value of farm-based recreation in the Fraser Valley has been determined by a 2007 study in
Abbotsford, B.C. Abbotsford residents indicated that they visited farms for recreation three times a
yearon average. Based on travel costs incurred to make these trips, the annual benefit was estimated
at $171/acre ($422/hectare). As a conservative estimate, we have estimated that 50 per cent of
the study area’s agricultural lands have the same recreational value. Based on this assumption the
annual value for farm-based recreation is an estimated $13.1 million.

LOCAL FOOD PRODUCTION

The value of local food production was estimated in the Fraser Valley by the same 2007 study
referenced for farm-based recreation. The value of local food production was assessed by travel
cost method and market price differential method. The travel cost method was based on a postal
survey that indicated local residents buy from local farms on average 12 times a year and each
round trip averages 9.4 kilometres.

The second approach for valuation asked survey respondents how much more they would be
willing to pay for the Abbotsford-grown corn instead of California-grown corn. The average response
was $0.91 per dozen cobs of corn (a 46 per cent premium over corn from California).® In addition,
the results from a survey for the price differential between Abbotsford and Vancouver markets
for locally produced food found that Vancouver shoppers were paying approximately 35 per cent
more than Abbotsford shoppers for the same local products (i.e., strawberries, raspberries, corn,
and blueberries).

We have estimated that about 25 per cent of Metro Vancouver households make b trips a year
(half the number in the survey) spending $20 per trip. The estimated travel costs are estimated
then to be $24 million, or $382.48 per hectare per year (total value divided by total agricultural
lands in study area).? This is a conservative estimate because a similar study undertaken for Metro
Vancouver found that 95 per cent of households in MV are willing to pay $73 per year to preserve
farmland, and that over 90 per cent of households rated local food production as one of the top three
benefits of having farmland in the region.®

92  Public Amenity Benefits and Ecological Services Provided by Farmland to Local Communities in the Fraser
Valley: A Case Study in Abbotsford, B.C. 2007. Strengthening Farming Report. File Number 800.100-1. B.C.
Ministry of Agriculture and Lands.

93  Ibid.

94  Total number of households in Metro Vancouver is 795,130. From: Robbins, M., Olewiler, N., and Robinson,
M. 2009. An Estimate of the Public Amenity Benefits and Ecological Goods Provided by Farmland in Metro
Vancouver. B.C. Ministry of Agriculture and Lands.

95  lbid.
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FRASER LOWLANDS WETLANDS CASE STUDY

Metro Vancouver spatial data department has recently completed an update for the CWS Fraser
Lowlands wetland inventory data. The update includes analysis of changes in wetland land cover
in the Lower Mainland between 1989 and 2009.Their results report that in 1989 the total wetland
area within the Fraser Lowlands inventory study area was 29,432 hectares (Table 11).

Between 1989 and 2009, an average of 67 hectares of wetland was lost per year. The total
wetlands lost and the type of land cover conversion is provided in Map 9. Between 19839 and 1999,
1,046 hectares of wetland land cover was lost with the greatest proportion converted to agricultural

TABLE 11: WETLAND LOSS AND LAND COVER TYPE CONVERSION, 1999/2009

Land cover type

conversion Total loss (ha) Total loss (%) Wetlands affected™
Loss type 1989-1999 1999-2009 1989-1999 1999-2009 1989-1999 1999-2009
Agriculture 469.9 109.1 0.45 0.35 26 44
Golf course 244.2 1.0 0.23 0.00 4 1
Landfill 150.2 0.0 0.14 0.00 1 0
Residential 50.5 314 0.05 0.10 12 13
In transition 49.0 149.1 0.05 0.47 12 19
Storage and transport 46.1 0.0 0.04 0.00 10 0
Manufacturing 18.6 4.1 0.02 0.01 12 9
Commercial 8.6 4.3 0.01 0.01 6 4
Transportation 8.5 13.2 0.01 0.04 15 10
No apparent loss 0.7 0.0 0.00 0.00 2 0
Recreation 0.1 2.3 0.00 0.01 1 1
Total 1,046 314 101 101
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land (45 per cent) and golf courses (23 per cent). In the 2009 update, wetland loss was estimated
at a lower rate. Between 1999 and 2009, 314 hectares of wetland cover was lost with the greatest
proportion converted to agricultural land (35 per cent) and transition lands (47 per cent).

The majority of wetland conversion for agriculture purposes between 1989 and 1999 was for
cranberry production, whereas wetland conversion for agriculture between 1999 and 2009 was
primarily for growing forage or grain crops. In both the 1399 and 2009 wetland loss updates, Metro
Vancouver wetland loss was greater than the Fraser Valley Regional District. The 1999 update
reported that Metro Vancouver converted/lost 987 hectares of wetlands (59 hectares in FVRD)
and, in 2009, a reported 191 hectares were converted/lost in Metro Vancouver regional district
(115 hectares in FVRD).

The average value estimated for wetlands is $9,008 per hectare. Using this estimate, we can
quantify an estimate of the cost of losing these wetlands. Five hundred and seventy-nine hectares
were converted to agricultural lands, which provide an estimated $1,855 per hectare, a loss of $7,153
per hectare (total of $4.1 million). The other 781 hectares of wetland were converted to developed
land use types, therefore the loss in ecosystem services was $9,008 per hectare (total of $7 million
per year in lost services). The overall total in lost ecosystem services is estimated to cost a total
of $11.1 million per year.

ECOSYSTEM SERVICES PROVIDED BY ORGANIC AGRICULTURAL PRACTICES

Modern agriculture has increased the amount of food that can be grown on each hectare of farmland,
but higher productivity has come at a cost. Agricultural productivity is based on the use of ecosystem
services, as well as inputs such as modified seeds, pesticides and fertilizers. Conventional farming
that uses a high level of inputs can suppress the ability of farmland to provide ecosystem services
such as natural pest control and pollination. Public health and water quality can also be affected.

[ Primary study area
Wetland status

Il Lost between 1999-2009
[ Lost between 1989-1999
. | I None lost since 1989
Not assessed

PAGE 48 NATURAL CAPITAL IN BC'S LOWER MAINLAND: VALUING THE BENEFITS FROM NATURE



Forexample, pesticide use in the United States has been estimated to cost $ 10 billion each year due
to losses in public health, pesticide resistance in pests, crop losses, bird losses, and groundwater
contamination.®®

Studies indicate that the supply of ecosystem services differs depending on the type of agri-
cultural practices.* A New Zealand study directly measured the comparative ecosystem services
provided by organic and conventional farmland. They found that organic farming provides better
ecosystem services that are worth 4 to 9 times more per hectare per year.%® Even when the market
values for food and raw materials are included, the total economic value of organic farmland is
greater than conventional land.

The difference in value is due to greater services such as biological control of pests, plant residue
breakdown by soil micro-organisms, ground water recharge and shelterbelt permeability. Each
hectare of organic farmland provided services worth more than $1,000 in additional economic value
($1,091/hectare/year). Although the field measurements of the ecosystem services are specific
to the area studied, the comparative values can be applied to our study area to demonstrate the
potential benefits of improved agricultural practices.

The proportion of organic farms is approximately 2 per cent of farms across the Fraser Basin.
Using this statistic, it is estimated that 1,247 hectares of cropland are organic in the study area.
The values for the ecosystem services provided by agricultural lands from the New Zealand study
were not transferred for this study because of the differences between the regions. However, for
the purpose of this case study, the potential benefits that could result from an increase in organic
farming in our study area are evaluated.

If the proportion of organic farms in the Fraser Valley and Metro Vancouver increased to 10 per
cent, the economic benefits provided by ecosystem services could increase by over $1 million per
year. These values are not used in our assessment; however, they provide a useful illustration of
the potential benefits that could result from increasing ecological practices such as promoting the
conversion from conventional farming to organic farming.

Thereis anincredibly large potential market for organic food. Organic food sales in North America
have grown at an average rate of 20 per cent per year over the past 10 years.'® Canadians, alone,
spend about $1.3 billion on organic food.’® Not only would an increase in organic farming benefit
the provision of ecosystem services, such a move would also reduce damage costs associated with
conventional farming practices.

96 Pimental, D. 2005. “Environmental and Economic Costs of the Application of Pesticides in the United States.”
Environment, Development and Sustainability. 7:229-252.

97 Dale, V.H., and Polasky, S. 2007. “Measures of the effects of agricultural practices on ecosystem services.”
Ecological Economics. Doi:10.1016/j.ecolecon.2007.05.009; Tilman, D., Cassman, K.G., Matson, PA,,
Naylor, R., and Polasky, S. 2002. “Agricultural sustainability and intensive production practices. Nature.
418: 671-677; Swinton, S.M., Lupi, F, Robertson, G.P, and Hamilton, S.K. 2007. “Ecosystem services and
agriculture: Cultivating agricultural ecosystems for diverse benefits.” Ecological Economics. Doi:10.1016/j.
ecolecon.2007.09.020.

98 Sandhu, H.S., Wratten, S.D., Cullen, R., and Case, B. 2008. “The future of farming: The value of ecosystem
services in conventional and organic arable land. An experimental approach.” Ecological Economics. 64:835-
848.

99 2009 State of the Fraser Basin Report: Sustainability Snapshot 4. The Many Faces of Sustainability. Fraser
Basin Council. Vancouver, B.C. (www.fraserbasin.bc.ca)

100 OMAFRA staff. Ontario Ministry of Agriculture, Food and Rural Affairs. (last reviewed: May 3, 2007).
www.omafra.gov.on.ca/english/crops/organic/fag.htm (accessed March 17, 2008).

101 MacRae, R. et al. 2006. Ontario Goes Organic: How to access Canada’s growing billion dollar market for
organic food. World Wildlife Fund and Organic Agriculture Centre of Canada. (Version 4, June 26, 2006).
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VALUE OF ECOSYSTEM SERVICES BY BENEFITS

The top three greatest values in terms of benefit types are water supply (i.e., water filtration services
by forests), climate regulation and flood protection/water regulation (Table 12). The total value for
climate regulation is an estimated $1.7 billion for all land-cover types, water supply is an estimated
$1.6 billion, and flood protection/water regulation benefit is an estimated $1.2 billion (Table 12). If
all benefit values are added up, then the total value for the study area is an estimated $5.4 billion
per year or an estimated average of $3,958 per hectare.'® Analysis of the 2006 census reports
that 2.2 million people live within the study area.'® Thus, the value per capita is $2,449 and the
estimated value per household is $6,368 each year.'*

VALUE OF ECOSYSTEM SERVICES BY LAND COVER CLASS

The benefits can also be calculated by land cover class or ecosystem type. Forests and wetlands
have the greatest benefit values with forests estimated at $5.1 billion ($5,900 to $7,400/hectare],
and wetlands worth an estimated $127 million (ranging from $4,017 to $6,996 per hectare). The
values by land cover class or ecosystem type are shown in Table 13.

102 Average value per hectare was calculated as total value divided by total study area (hectares).

103 2006 census data was extracted for the study area. The results show 2,194,377 in the primary study
area, and the combined population for primary and secondary areas is 2,197, 918.

104 Number of households is estimated based on total population from 2006 census, assuming that there are
approximately 2.6 people on average per household.
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TABLE 12: SUMMARY OF VALUE OF ECOSYSTEM SERVICES BY BENEFIT (20059%)

Benefits Land cover type T:}t:lli(\)/zlst;e he(\:/tzlree[%e/:ma]
Forests (primary study area) $246 $1,709
Forests (secondary study area) $1,280 $1,898
. ) Wetlands $44 $1,432
Climate regulation
Grasslands $3.1 $594
Shrublands $61 $1,000
Croplands $41 $698
Clean air Forests $409 $495
Coastal protection Marshes n/a n/a
;'gt"edr f;;ﬁ:::z:/ Forests $1,241 $1,502
Waste treatment Wetlands $41 $1,283
Forests $1,561 $1,890
Water supply
Wetlands $61 $1,890
Forests (primary study area) $234 $1,669
Pollination Shrublands (primary study area) $14 $1,669
Grasslands (primary study area) $0.1 $1,669
Salmon habitat Integral forests $1.6 $3
Forests $105 $127
Recreation/tourism Wetlands $4.1 $127
Farm-based $13 $422
Local food production Croplands $24 $382
Total $5,384

TABLE 13: SUMMARY OF VALUE OF ECOSYSTEM BENEFITS BY LAND COVER

Value per hectare ($/ha)

Land cover type

Total value millions$

Forests (primary study area) $1,041 $7432
Forests (secondary study area) $4,055 $5,913
Bogs $12 $5,996
Swamps $8 $4,796
Fens $12 $4,777
Shallow water wetland $48 $4,017
Marsh $14 $4,366
Other wetland $34 $4,437
Grasslands (primary study area) $0.1 $2,262
Grasslands (secondary study area]) $3 $594
Shrublands (primary study area) $22 $2,669
Shrublands (secondary study area) $53 $1,000
Agriculture $44 $698
Integral forests (only forests >100 yrs old) $1.6 $3
Farm-based recreation $13 $422
Local food production $24 $382
Total $5,384
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NET PRESENT VALUES FOR ECOSYSTEM BENEFIT VALUES

The net present value can be calculated for a specific time period using different discount rates. We
have used a 50-year period because this is a typical time period used for manufactured capital. Dis-
countrates are commonly used to assess the economic benefits of investment for decision-making.
Values or benefits are discounted over time to reflect: 1] that people generally value immediate
benefits over benefits in the future; and 2) manufactured capital depreciates over time resulting in
lower values in the future. The use and rate of discount rates for natural capital has been debated in
academic literature, however, there is no clear resolution yet on how to treat natural capital.

Natural capital does not depreciate over time because it is self-maintained, and it can be argued
that in the future natural capital will be worth more — not less — because as the population grows,
our remaining natural capital will become more valuable. This will result from potentially less natural
capital available due to the current rate of loss in capital and degradation due to the impacts of
population growth. It is important to note that if natural capital were to increase in value over time,
then a negative discount rate would be used to capture the net present value.

We have therefore chosen a range of discount rates. A zero per cent discount rate represents
the fact that natural capital does not depreciate over time; a 3 per cent discount rate is commonly
used in socio-economic studies, and a 5 per cent discount rate is a more conventional rate. Over
a 50-year period, the net present value is $270 billion at a O per cent discount rate ($198,547/
hectare), $139 billion at a 3 per cent discount rate ($102,215/hectare], and $96 billion at a 5 per
cent discount rate ($70,594/hectare]. Table 14 shows the net present values by discount rates
and values per capital and household.

TABLE 14: NET PRESENT VALUES FOR ECOSYSTEM BENEFITS (20059%)

Net present value

Discount rate (50-year period) Value per capita Value per household
billions$
0% 270 $122,844 $319,393
3% 139 $63,242 $164,428
5% 96 $43,678 $113,562
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DISTRIBUTION OF ECOSYSTEM BENEFITS BY WATERSHED

Analysis was undertaken to shown the distribution of ecosystem benefits across the study area.
The annual value per hectare for each land cover class type was used to assess the average values
at the landscape and watershed level. The average annual values across the study area range from
$0to greater than $7,000 per hectare (Map 10). The values are highest for the immediate watershed
areas above Metro Vancouver and the Fraser Valley, as well as the wetlands within the Fraser Valley
lowlands. The lowest values are the developed areas of Metro Vancouver and within the primary
study area. The watersheds in the secondary study area have high average values within the range
of $4,000 to $6,000 per hectare. The unreported areas illustrate exposed land and snow cover that
were not valued in this report.

The average values by watershed unit were also assessed to illustrate the range of value across
the watersheds within the study area. The values ranged from $0 to over $7,000 per hectare. The

lower values associated with the developed areas of the primary study area are illustrated in this

: AVERAGE ANNUAL ECOSYSTEM VALUES

[ Secondary study area
| Ecosystem Service Value ($/ha) ,'"

[12,500- 5,000
[ 5,000 - 6,000

tr J

| I Unreported area
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map similar to Map 10. However, a wide range of values across the secondary study area is also
shown by the watershed average values (Map 11). The darkest brown colour areas indicate the
higher values. These areas are located in parts of the watersheds in the secondary study area as

well as along the upper Fraser River.

~ ﬁ' Ecosystem service value ($/ha) |
Al <2500 ;

‘1 2,500-5,000

| 7 5,000- 5,500

¥

Average values were also assessed for the larger watersheds within the study area. There are
five major watersheds (Map 12). Harrison River watershed had the highest annual value estimated
at $5,531 per hectare, followed by the Fraser Canyon watershed ($5,278 per hectare], the Squamish
watershed ($4,862 per hectare), the Chilliwack River watershed ($4,660 per hectare], and the
Lower Fraser ($4,021 per hectare) (Table 15]. However, if the watershed groups are split between
the primary study area and the secondary study area (watersheds), the average ecosystem service
benefit values range from $3,458 to $6,334 per hectare by watershed group in the primary study
area, and from $5,264 to $5,551 per hectare by watershed group in the secondary study area.
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TABLE 15: AVERAGE ECOSYSTEM SERVICE BENEFIT VALUES BY WATERSHED GROUP

Average Ecosystem Services Value ($/ha)

Watershed Group Primary Study Area Secondary Study Area
Chilliwack River 3,457.6 5,488.5
Fraser Canyon 6,333.8 5,410.5
Harrison River 5,329.1 5,551.3
Lower Fraser 2,8334 5,380.4
Squamish 4,324.6 5,263.9
The average value per hectare by community watershed was an estimated $6,434. Metro Vancou- The average value per
ver's community watersheds showed average values just below the average. Seymour community hectare by community
watershed had an estimated $5,910 per hectare, and the Capilano community watershed showed watershed was an
an estimated $5,819 per hectare, based on the average values by land cover type. estimated $6,434.

o )

MAP 12: AVERAGE ANNUAL ECOSYSTEM VALUES BY WATERSHED GROUP
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The average ecosystem values were then applied to the entire watershed groups covered in the
study area. Map 13 shows the average values for the entire watersheds.

E I Unreported area
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BRITISH COLUMBIANS IN THE LOWER MAINLAND have been blessed with a staggering wealth of
natural capital. Its natural areas provide numerous ecosystem services that are essential to local com-
munities, as well as regional and global processes. These services include fresh water supply, water
regulation, clean air, wildlife habitat, climate regulation, food production, and recreational activities.
However, like much of the world’s urban areas, the region’s rapid population growth and sprawling
towns and cities continue to exert pressure on its natural capital and the essential services it provides.

As the region’s population is expected to grow to more than 3 million residents by 2020, the
strain on natural capital will likely become even more intense, especially if current low density-type
development continues. For example, studies show that for every 1,000 new inhabitants in the region,
28 hectares of land are converted for urban land use.'®® At current population growth rates, 28,000
hectares of land will be consumed by 2026 if low-density development continues. This is equivalent
to 17 per cent of the remaining non-developed land base, and 28 per cent of what remains on the
FraserValley floor in the GVRD. If we apply the estimated average value for natural capital per hectare
($3,958/hectare), then a loss of 28,000 hectares would incur a loss of over $110.8 million.

This report examines the extent of the region’s natural capital — its forests, fields, wetlands and
waterways —and for the first time estimates an economic value for the various services and benefits
these ecosystems provide. The total value for the study area, which includes the Lower Fraser Valley
and its upper watersheds, is an estimated $5.4 billion per year in benefits from its natural capital,
or about $3,958 per hectare. The average household income in Greater Vancouver is approximately
$75,000. Therefore, the value of benefits per household from natural capital ($6,368) is equal to
about 8.5 per cent of the average household in the region'® Over a 50-year period, the net present
value of the region’s natural capital benefits are estimated at $270 billion at a zero per cent discount
rate, $139 billion at a 3 per cent discount rate, and $96 billion at a 5 per cent discount rate. The net
present value per household would then range from about $113,560 to $319,390.

The intent of the report is to provide a preliminary assessment of ecosystem services in economic
terms so decision makers and the public can appreciate the true cost of degrading our ecosystems
and, conversely, the potential economic benefits of protecting and restoring the region’s wealth of
natural capital.

It is our hope that this report will encourage discussion about how we value — and undervalue
— natural capital in and around our cities. We encourage decision makers and the public to use this
report, and other natural capital valuations to inform discussion on how to best protect and restore
the region’s precious natural capital and ensure a sustainable future.

105 Ibid.
106 2006 Census Profile. Greater Vancouver. BC Stats. Source: Statistics Canada, Census of Population and Housing.
www.bcstats.gov.bc.ca/data/cen06/profiles/detailed/59015000.pdf

The total value for

the study area, which
includes the Lower
Fraser Valley and its
upper watersheds, is an
estimated $5.4 billion
per year in benefits from

its natural capital.
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Although the
methodologies are not

yet perfected, it is still
better to have approximate
average values than to
assign a value of zero
when designing policy

or making land-use

planning decisions.

PART 9

Limitations of
Study and Results

THIS STUDY PROVIDES PRELIMINARY ESTIMATE values for the benefits provided by ecosystem
services in the study area, which includes the Lower Mainland and its associated watersheds. It
was not possible to evaluate all ecosystem services with a monetary value because of incomplete
socio-economic information. In addition, the values reported (except for forest carbon storage, where
forest age was used to asses storage capability], assume that each land cover type provides the
same flow of ecosystem services.

This study focused on terrestrial-based ecosystem values and therefore excludes the substantial
values that are associated with the Fraser River, the Fraser River estuaries and the coastal, near-
shore and marine values. The only value included at this stage of assessment was the estimated
value for carbon sequestration by tidal wetlands. These values would add tremendous value to
the region’s natural capital. A study is currently being planned to assess these values and will be
released some time in the future.

The lack of information on the current state of ecosystems posed limitations on the calculation of
the current values. Therefore, the results presented here are a first approximation of the economic
value of the ecosystem services provided by nature in the study area. The lack of data and socio-
economic information places a huge limitation on the progress of natural capital accounting and
the financial implications of unsustainable land use and pollution.

Although the natural capital valuation methodologies are still being developed, it is still better to
have approximate average values than to assign a value of zero when designing policy or making
land-use planning decisions. Based on thorough literature review and the application of local data
and relevant economic valuation methods, we are confident that the estimates are meaningful.
However, this report is intended to provide a foundation in the process of natural capital accounting
and ecosystem service valuation and monitoring for the region.

Ultimately, the estimated benefits provided are likely a conservative estimate, due to our
incomplete understanding of all the benefits provided by nature, the intrinsic value of nature itself
and the likely increase in ecosystem service value over time, as services such as water supply
become increasingly scarce due to global warming. The ecosystem service values, however, provide
an opportunity to rigorously assess the current benefits of the Lower Mainland and its associated

watersheds, as well as the potential costs of land use change.
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APPENDIX A

Land Cover Sources

Land Cover Mapping for Agricultural Regions, circa 2000

Agriculture and Agri-Food Canada

A thematic land cover classification representative of circa 2000 conditions for agricultural regions of
Canada. Land cover is derived from Landsat5-TM and/or 7-ETM+ multi-spectral imagery by inputting imagery
and ground reference training data into a Decision-Tree or Supervised image classification process. Object
segmentation, pixel filtering, and/or post editing is applied as part of the image classification. Mapping is
corrected to the GeoBase Data Alignment Layer. National Road Network (1:50,000] features and other select
existing land cover products are integrated into the product. UTM Zone mosaics and National Topographic
Series map sheet (1:250,000] tiles are generated from individual 30 metre resolution classified scenes.
A spatial index is available indicating the Landsat imagery scenes and dates input in the classification

This product is published and compiled by Agriculture and Agri-Food Canada (AAFC), but also integrates
products mapped by other provincial and federal agencies; with appropriate legend adaptations. This is
an interim release including UTM Zones 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, and 22 for cor-
responding agricultural regions in Newfoundland, Prince Edward Island, Nova Scotia, New Brunswick,
Quebec, Ontario, Manitoba, Saskatchewan, Alberta and BC covering approximately 370,000,000 hectares
of mapped area.

Mapped classes include: Water, Exposed, Built-up, Shrubland, Wetland, Grassland, Annual Crops,
Perennial Crops and Pasture, Coniferous, Deciduous and Mixed forests. However, emphasis is placed on
accurately delineating agricultural classes, including: annual crops (cropland and specialty crops like
vineyards and orchards), perennial crops (including pastures and forages), and grasslands. Detailed
class descriptions and associated digital values are included in the metadata. The geo-spatial data and
metadata can be accessed through the GeoConnections Discovery Portal.

http://geodiscover.cgdi.ca/wes/RecordSummaryPage.do?uuid=F1E6A665-C15B-F64B-FC6D-
4472BBA8IF55&recordLocale=en US&view=summary&entryPoint=jsMap&mode=unmappable

CWS Fraser Lowlands Wetland Inventory — Lower Mainland (updates from 1999 and 2009)
Wetland Classification —Wetlands of the Fraser Lowlands, 1989: An Inventory — Canadian Wildlife Service

(CWS Tech Rep. No.146)

Detailed wetland mapping in the Lower Fraser river. Original survey by Canadian Wildlife Service from 1989
with updates in wetland loss in 1999 (CWS),and 2009 (Metro Vancouver). 2009 update is only available
directly from Metro Vancouver.

https://apps.gov.bc.ca/pub/geometadata/metadataDetail.do?recordUID=38766&recordSet=1S019115
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Metro Vancouver Land Use 2006

Only developed land use types were used to create land cover for the study area. Obtained through
personal communication with Metro Vancouver staff. www.metrovancouver.org

Soil Landscapes of Canada v3.1.1

SLCv3.1.1 (August 2007] is the latest revision of the Soil Landscapes of Canada, which was developed
by Agriculture and Agri-Food Canada to provide information about the country’s agricultural soils at
the province and national levels. SLCv3.1.1is a replacement for SLC v3.1.

SLCv3.1.1 provides new soil information at a scale of 1:1 million for the major agricultural regions of
Canada. Furtherreleases will provide similar updated information for the rest of the country. The SLC
v3.1.1 map series maintains the linkage to the national Ecological Stratification System for Canada.
SLC maps are available in several versions (1.0 to 2.2 and now 3.1.1) from the AAFC CanSIS web site.

The Soil Landscapes of Canada Version 3.1.1 has the same GIS polygon coverage as SLCv3.0 and
v3.1, representing the major agricultural regions of Canada. Although there are both provincial and
national coverages, the SLCv3.1.1 component information is for the agricultural areas of Canada
only. An exception to note is that some provinces (i.e. AB, NS, and PEI) contain CMP, SNF and SLF
data for the entire province (i.e. beyond the agricultural areas).

http://sis.agr.gc.ca/cansis/nsdb/slc/v3.1.1/intro.html

Soil Organic Carbon Digital Database

Tarnocai, C. and B. Lacelle. 13996. Soil Organic Carbon Database of Canada. Eastern Cereal and Oilseed
Research Centre, Research Branch. Agriculture and Agri-Food Canada. Ottawa, Canada.

Vegetation Resources Inventory. The B.C. Land Cover Classification Scheme. (2010 update)

Prepared by Ministry of Sustainable Resource Management. Terrestrial Information Branch for the
Terrestrial Ecosystems Task Force — Vegetation Resources Inventory Committee. March 29, 2002.
Version 1.3. Province of B.C. (annually updated)

Forest vegetation composite polygons: A composite table comprising the polygon table attributes
joined to the attributes from the non veg, non tree, land cover component, tree layer, tree species
and tree volume tables. This SDE layer coverage contains vegetation cover from the Ministry of
Forests. Attribute information is also maintained in this table. It will supersede F FC. Vegetation Cover
is comprised of spatial layers for the collection, manipulation and production of forest inventory
data, which has a accompanying textual attributes. This joined table was created to support the Data
Distribution Services on the LRDW.

www.for.gov.bc.ca/ric

Baseline Thematic Mapping Present Land Use Version 1

This layer represents Land use polygons as determined by a combination of analytic techniques,
mostly using Landsat 5 image mosaics. BTM 1 was done on a federal satellite image base that
was only accurate to about 250m. The images were geo-corrected, not ortho-corrected, so there is
distortion in areas of high relief. This is not a multipart feature.

https://apps.gov.bc.ca/pub/geometadata/metadataDetail.do?recordUID=43171&recordSet=I1S01
9115
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APPENDIX B

CITYgreen Methods

Stormwater/Runoff Savings

Trees decrease total stormwater volume helping cities to manage their stormwater and decrease
detention costs. CITYgreen assesses how land cover, soil type, and precipitation affect stormwater
runoff volume. It calculates the volume of runoff in a 2-year, 24-hour storm event that would need
to be contained by stormwater facilities if the trees were removed. This volume multiplied by local
construction costs calculates the dollars saved by the tree canopy.

CITYgreen uses the TR-55 model developed by the US Natural Resource Conservation Service (NRCS),
which is very effective in evaluating the effects of land cover/land use changes and conservation
practices on stormwater runoff. The TR-55 calculations are based on a curve number which is an
index developed by the NRCS, to represent the potential for storm water runoff within a drainage
area. Curve numbers range from 30 to 100. The higher the curve number the more runoff will occur.
CiTYgreen determines a curve number for the existing landcover conditions and generates a curve
number for the conditions if the trees are removed and replaced with the user-defined replacement
landcover specified in the CITYgreen preferences. The change in curve number reflects the increase
in the volume of stormwater runoff.

Water Quantity (Runoff)

Curve Number using default replacement landcover: 90

Curve Number reflecting existing conditions: 80

2-yr, 24-hr Rainfall: 51.50 mm

Construction cost per cubic. metre.: $57.00

Additional Storage volume needed: 59,445,576 cu. metres (primary area); 249,672,329 cu. metres
(total study area)

Percent Change in Contaminant Loadings

Trees filter surface water and prevent erosion, both of which maintain or improve water quality.
Using values from the US Environmental Protection Agency (EPA] and Purdue University’s L-thia
spreadsheet water quality model, American Forests developed the CITYgreen water quality model.
This model estimates the change in the concentration of the pollutants in runoff during a typical
storm event given the change in the land cover. This model estimates the Event Mean Concentrations
of Nitrogen, Phosphorus, Suspended Solids, Zinc, Lead, Copper, Chemical Oxygen Demand(C0D), and
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Biological Oxygen Demand (BOD). Pollutant values are shown as a percentage of change when the
landcover is altered. No valuation is provided for these benefits.

Biological Oxygen Demand 42.18
Chemical Oxygen Demand 65.04
Copper 34.08

Lead 18.38

Nitrogen 24.16

Phosphorus 47.98

Suspended Solids 41.69

Zinc 13.42

Air Pollution Removal

By absorbing and filtering out nitrogen dioxide (N02), sulfur dioxide (S02), ozone [03), carbon
monoxide (C0J, and particulate matter less than 10 microns (PM10] in their leaves, urban trees
perform a vital air cleaning service that directly affects the well-being of urban dwellers. CITYgreen
estimates the annual air pollution removal rate of trees within a defined study area for the pollutants
listed below. To calculate the dollar value of these pollutants, economists use “externality” costs,
or indirect costs borne by society such as rising health care expenditures and reduced tourism
revenue. The actual externality costs used in CITYgreen are reported by the United States Public
Services Commission. An average of each state in the US is used and the dollar value conversion is
$1US = $1.11CAN (Nearest Air Quality Reference City: Seattle, WA).

The Air Pollution Removal program is based on research conducted by David Nowak of the USDA
Forest Service. Dr. Nowak developed a methodology to assess the air pollution removal capacity of
urban forests with respect to pollutants such as nitrogen dioxide (NO2], sulfur dioxide (S02), ozone
(03), carbon monoxide (C0), and particulate matter less than 10 microns (PM10]. Pollution removal
is reported on an annual basis in pounds and U.S. dollars.

Dr. Nowak estimated removal rates for 10 cities: Atlanta, Georgia; Austin, Texas; Baltimore, Maryland;
Boston, Massachusetts; Denver, Colorado; Milwaukee, Wisconsin; New York, New York; Philadelphia,
Pennsylvania; St. Louis, Missouri; and Seattle, Washington. Average results from all 10 cities were
used in our analysis.

The program estimates the amount of pollution being deposited within a certain given study site
based on pollution data from the nearest city then estimates the removal rate based on the area of
tree and/or forest canopy coverage on the site.

References: Atlanta, GA: Nowak, D.J. and Crane, D.E. 2000. The Urban Forest Effects (UFORE) Model:
quantifying urban forest structure and functions. In M. Hansen and T. Burk, eds. Proceedings:
Integrated tools for natural resources inventories in the 21st century. IUFRO Conference, 16-20
August 1998, Boise, ID; General Technical Report NC-212, U.S. Department of Agriculture, Forest
Service, North Central Research Station, St. Paul, MN. pp. 714-720.

Carbon Sequestration

CITYgreen's carbon module quantifies the role of urban forests in removing atmospheric carbon
dioxide and storing the carbon. Based on tree attribute data on trunk diameter, CITYgreen estimates
the age distribution of trees within a given site and assigns one of three age distribution types.
Type | represents a distribution of comparatively young trees. Type 2 represents a distribution of
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older trees. Type 3 describes a site with a balanced distribution of ages. Sites with older trees (with
more biomass) are assumed to remove more carbon than those with younger trees (less biomass)
and other species. For forest patches, CITYgreen relies on attribute data on the dominant diameter
class to calculate carbon benefits.

Each distribution type is associated with a multiplier, which is combined with the overall size of the
site and the site’s canopy coverage to estimate how much carbon is removed from a given site. The
program estimates annual sequestration, or the rate at which carbon is removed, and the current
storage in existing trees. Both are reported in tons. Economic benefits can also be associated with
carbon sequestration rates using whatever valuation method the user feels appropriate. Some
studies have used the cost of preventing the emission of a unit of carbon —through emission control
systems or “scrubbers,” for instance — as the value associated with trees’ carbon removal services.

Technical Methodology

Estimating urban carbon storage and sequestration requires the study area (in acres), the percent-
age of crown cover, and the tree diameter distribution. Multipliers are assigned to three predominant
tree diameter distribution types:

Distribution Types Carbon Sequestration Multipliers

Type 1 (Young population] 0.00727

Type 2 (Moderate age population, 10-20 years old) 0.00077
Type 3 (Even distribution of all classes) 0.00153

Average (Average distribution) 0.00335

CITYgreen uses these multipliers to estimate carbon storage capacity and carbon

sequestration rates. For example, to estimate carbon storage in a study area: Study area {acres] x
Percent tree cover x Carbon Storage Multiplier = Carbon Storage Capacity

To estimate carbon sequestration: Study area (acres) x Percent tree cover x Carbon Sequestration
Multiplier = Carbon Sequestration Annual Rate

References:

1. Nowak, David and Rowan A. Rowntree. “Quantifying the Role of Urban Forests in Removing
Atmospheric Carbon Dioxide.” Journal of Arboriculture, 17 (10): 269 (October 1, 1991).

2.McPherson, E. Gregory, Nowak, David J. and Rowan A. Rowntree, eds. 1994. “Chicago’s Urban Forest
Ecosystem: Results of the Chicago Urban Forest Climate Project.” Gen. Tech. Rep. NE-186. Radnor,
PA: U.S. Department of Agriculture, Forest Service, Northeastern
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APPENDIX C

Definition and Identification
for Ecosystem Services

The following tables were used to identify the potental types of ecosystem services provided the land cover types in the Lower Mainland
and upper watersheds. The potential services were then identified as benefits using the TEEB typology and streamlined according to

those that could be readily identified, measured and valued.

ECOSYSTEM FUNCTIONS, PROCESSES AND CORRESPONDING ECOSYSTEM SERVICES

Functions

Gas regulation

Ecosystem Processes or Components

Role of ecosystems in bio-geochemical cycles
(e.g. C02/02 balance, ozone layer)

Ecosystem Services

UVb protection by ozone, maintenance of air quality

Climate regulation

Influence of land cover and biological
mediated processes on climate

Maintenance of a favourable climate,
carbon regulation, cloud formation

Disturbance prevention

Influence of ecosystem structure on
environmental disturbances

Storm protection, flood control, drought recovery

Water regulation

Role of land cover in regulating
runoff and river discharge

Drainage, natural irrigation, transportation

Water supply

Filtering, retention and storage of fresh water

Provision of water by watersheds,
reservoirs and aquifers

Soil retention

Role of the vegetation root matrix
and soil biota in soil retention

Prevention of soil loss/damage from erosion/
siltation; storage of silt in lakes, and
wetlands; maintenance of arable land

Soil formation

Weathering of rock, accumulation of organic matter

Maintenance of productivity on arable land;
maintenance of natural productive soils

Nutrient cycling

Role of biota in storage and re-cycling
of nutrients (e.g. nitrogen)

Maintenance of healthy soils and productive
ecosystems; nitrogen fixation

Waste treatment

Role of vegetation and biota in removal or
breakdown of xenic nutrients and compounds

Pollution control/detoxification, filtering of dust
particles, abatement of noise pollution

Pollination

Role of biota in the movement of floral gametes

Pollination of wild plant species and crops

Biological control

Population and pest control

Control of pests and diseases, reduction
of herbivory (crop damage)

Habitat

Role of biodiversity to provide suitable
living and reproductive space

Biological and genetic diversity, nurseries,
refugia, habitat for migratory species

Food production

Conversion of solar energy, and nutrient
and water support for food

Provision of food (agriculture, range], harvest of
wild species (e.g. berries, fish, mushrooms)

Raw materials

Conversion of solar energy, nutrient and
water support for natural resources

Lumber, fuels, fodder, fertilizer, ornamental resources
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Functions Ecosystem Processes or Components Ecosystem Services

Genetic materials and evolution in
wild plants and animals

Improve crop resistance to pathogens

Genetic resources
and crop pests, health care

Biochemical substances in and

Medicinal resources . .
other medicinal uses of biota

Drugs and pharmaceuticals, chemical models & tools

Ecotourism, wildlife viewing, sport

Recreation L L .
fishing, swimming, boating, etc.

Variety in landscapes

Provides opportunities for cognitive
development: scenery, cultural motivation,
environmental education, spiritual value,
scientific knowledge, aboriginal sites

Education, Culture &
Spirituality

Variety in natural landscapes,
natural features and nature

Source: Wilson, S. 2008. Ontario’s Wealth, Canada’s Future: Appreciating the Value of the Greenbelt’s Eco-Services. David Suzuki Foundation.
Vancouver, Canada. Adapted from: De Groot, R.S., 2002. “A typology for the classification, description and valuation of ecosystem functions,
goods and services.” Ecological Economics. 41: 393-408.

ECOSYSTEM SERVICES AND POTENTIAL BENEFITS/VALUES BY ECOSYSTEM TYPE FOR THE LOWER MAINLAND STUDY

Biome Type/Ecosystem  Ecosystem Services (Typology of ES from TEEB)  Potential Benefits for Human Well-being

Coastal Systems Geodynamics, sediment and Storm protection, flood/storm buffering, drought recovery

nutrient cycling/transport
Primary production
Water cycling

Climate mitigation

Shoreline stabilization

Maintenance of a favourable climate,
carbon regulation, cloud formation

Ecosystem stability/resilience

Waste processing

Erosion control

Freshwater storage

Amenity, tourism, and recreation provision
Cultural/heritage conservation

Wetlands Provision of habitat for pollinators for Food provision
wild plant species and crops Maintenance of a favourable climate, carbon regulation
Filtering, retention and storage of fresh water Flood control
Regulation of water flows Waste processing
Waste treatment Water supply
Carbon sequestration/storage Amenity, tourism, and recreation provision
Cultural/heritage conservation
Lakes & Rivers Regulation of water flows Drainage and natural irrigation

Waste treatment
Maintenance of life cycles of migratory species

Maintenance of genetic diversity

Transportation

Prevention of soil loss/damage from erosion/
siltation; storage of silt in lakes

Recreation and amenity

Inspirational, educational and spiritual experience
Food provision

Water supply

Genetic resources

Amenity, tourism, and recreation provision
Cultural/heritage conservation
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Biome Type/Ecosystem

Forests
Temperate mixed forest
Cool coniferous forest

Ecosystem Services (Typology of ES from TEEB)
Biological and genetic diversity, nurseries,
refugia, habitat for migratory species

Pollination of wild plant species and crops

Air quality regulation

Climate sequestration/storage

Regulation and filtration of water flows

Erosion prevention

Maintenance of soil fertility and soil development

Biological control (e.g. forest birds)

Potential Benefits for Human Well-being

Maintenance of air quality

Provision of filtered water by forests through
watersheds, reservoirs and aquifers quality

Maintenance of a favourable climate, carbon regulation

Control of pests and diseases, reduction
of herbivory (crop damage)

Harvest of wild species (e.g. berries, fish, mushrooms)

Biological and genetic diversity, nurseries,
refugia, habitat for migratory species

Amenity, tourism, and recreation provision

Cultural/heritage conservation

Woodland & Shrubland ~ Biological and genetic diversity, nurseries, Biological and genetic diversity, nurseries,
refugia, habitat for migratory species refugia, habitat for migratory species
Pollination of wild plant species and crops Maintenance of a favourable climate, carbon regulation
Air quality regulation Harvest of wild species (e.g. berries, fish, mushrooms)
Climate sequestration/storage Amenity, tourism, and recreation provision
Regulation and filtration of water flows Cultural/heritage conservation
Erosion prevention
Maintenance of soil fertility and soil development
Biological control (e.g. forest birds)
Grass & Rangeland Biological and genetic diversity, nurseries, Maintenance of a favourable climate, carbon regulation
refugia, habitat for migratory species Food provision
Pollination of wild plant species and crops Flood control
Air quality regulation Erosion control
Climate sequestration/storage Air quality
Regulation and filtration of water flows Amenity, tourism, and recreation provision
Erosion prevention Cultural/heritage conservation
Maintenance of soil fertility and soil development
Biological control (e.g. birds]
Ice/Rock Biological and genetic diversity, nurseries, Maintenance of a favourable climate, carbon regulation

refugia, habitat for migratory species
Climate mitigation/regulation
Regulation of water flows

Primary production

Amenity, tourism, and recreation provision

Cultural/heritage conservation

Cultivated Areas

Pollination
Carbon sequestration/storage
Erosion prevention

Maintenance of soil fertility and soil
development/Loss of soil fertility and soil

Provision of food (agriculture)
Pollination of crops
Amenity and recreation provision

Cultural/heritage conservation

Green Urban Areas

UVb protection by ozone (if ozone intact)
Pollination of plants

Pollution control/detoxification,
filtering of dust particles

Abatement of air and noise pollution
Property enhancement

Inspiration, and spiritual enhancement
Amenity, tourism, and recreation provision

Cultural/heritage conservation
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