
MARCH 17,201 1 
6:00 PM - CVRD Boardroom. 175 lnaram Street 

APPROVAL OF AGENDA: 

ADOPTION OF MINUTES: 
M I  Adoption of minutes of Environment Commission from February 

22,201 1 

BUSINESS ARISING OUT OF MINUTES: 
61 Establishment of a joint working group with the Economic 

Development Commission to design a spring workshop. 

82 Report to the CVRD Board meeting of March 9,201 1 

DELEGATIONS No delegations 

CORRESPONDENCE 
C1 Review of Email from Peter Nix dated January 5, 201 1 

C2 Ecostravaganza Market Place invitation 

C3 Land Dedication for F1 zones -forwarded by Loren Duncan 

C4 Ecology Economics Ethics blog - email from Hugh Robertson, 
received January 20,201 1 

C5 Email correspondence from Paul d'Haene 

C6 Email from Cedar Residents Committee on Water 

REPORTS 
R1 General Manager, Planning and Development Services 

1) Department Strategic Plan 

R2 Land Committee (Justin Straker, Chair) 

R3 Communications (Chris Woods, Chair)r 

R4 Agriculture (Judy Stafford, Chair) 

R5 Water (Roger Hunter, Chair) 

R6 Air 

INFORMATION 
IN1 "Natural Capital in BC's Lower Mainland - Valuing the Benefits 

Verbal 

26 - 44 
Verbal 

- 
from ~ature"  report 
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10. NEW BUSINESS 

11. NEXT MEETING: April 21,2011 

12. ADJOURNMENT: 

Distribution: 

CVRD Director Gerry Giles (Co-Chair) 
Larry George, Cowichan Tribes 
Bruce Fraser 
Rodger Hunter 
CVRD Director Rob Hutchins 
Peter Keber 
CVRD Director Phil Kent 
Dave Polster 

Bruce Sampson 
Judy Stafford 
Justin Straker (Co-Chair) 
Kevin Visscher 
CVRD Director Tom Walker 
Chris Wood 
Roger Wiles 

As Well As: 
Director Morrison 
Director Duncan 
Director Kuhn 
Warren Jones, CAO, CVRD 
Brian Dennison, General Manager, Engineering and Environment Services 
Kate Miller. Manager, Regional Environmental Policy Division 

Aaenda Cover Onlv: 
Director G. Seymour Director T. McGonigle 
Director M. Marcotte Director B. Harrison 
Director D. Haywood Director K. Cossey 
Director M. Dorey Director L. lannidinardo 
Tom Anderson, Manager, Planning and Development Services 



APPROVAL 
OF AGENDA 

GUEST PRESENTERS 

ADOPTION 
OF MINUTES 

Minutes of the regular meeting of the ENVIRONMENT COMMISSION 
held in the CVRD Boardroom, 175 lngram Street, Duncan, on February 
22, 201 1 at 6:00 pm. 

PRESENT: Director Giles - Chair Rodger Hunter 
John Morris Kevin Visscher 
Justin Straker Pete Keber 
Roger Wiles Chris Wood 
Bruce Sampson Director 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 CVRD. 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 
BUSINESS ARISING 
OUT OF MINUTES 

Combinina Economic Develo~ment and Environment Commissions 
~iscuss ioh i th  Economic ~evelopment 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, 201 1. There are 
strong concerns at this time re joining, but it is felt that it would be 
beneficial to have joint meetings quarterly or biannually 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 



interactive dialogue would be of much more use for collaborative effort. 
Another suggestion would be to form a sub-committee to discuss and 
work on joint initiatives. How do the Environment Commission and 
Economic Development contribute to 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 both commissions. First item will be a 
discussion on the Sustainable Economic Development Strategy Plan. 

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

NEW BUSINESS 
NBI 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 top of the watershed. This represents 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 governance 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 to 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 to 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 
STAFF REPORTS 

Environmental Policy Division Budget 2011 - Kate Miller presented 
the Environmental Policy Division's 2011 budget as prepared by the 
finance department. A summary ovewiew of the budget was provided 
and it was noted the Environment Commission has been provided with 
its own budget for programming. It 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 Environmental Policy 
Division for 201 1. 

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 to  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 CAO to 
attend, and further that the next Environment Commission meeting 
be scheduled before the finalising of the budget. 

MOTION CARRIED 



COMMITTEE REPORTS 
CR1 Communications - Kevin Visscher 

A video contest will be held to have students 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 

CORRESPONDENCE 

C5 
INFORMATION 
IN1 

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 Email from Peter Nix dated January 5, 201 1 

Ecostravaganza Market Place invitation 
Land Dedication for F1 zones -forwarded by Loren Duncan 
Ecology Economics Ethics blog - email from Hugh Robertson, received 
January 20,201 1 
Email correspondence from Paul d'Haene 

United Way Public Policy Institute - Judy Stafford 

NEXT MEETING March 17,201 1 

ADJOURNMENT It was recommended that the meeting be adjourned. 

The meeting adjourned at 9:33 pm. 



C.V.R.D 

ENVIRONMENT COMMISSION REPORT 

OF MEETING HELD FEBRUARY 22,2011 

DATE: February 23,201 1 

To: 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. 

2. 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 statement 

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 

3. 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. 

4. 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 Land 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. 



From: Pefer Nbc [petemix@shaw.cal 
: - Sene 

;?:. TiTa: Wednesday, 3anuary05,20113:23 PM 
:, 12fhlngs@cvrdenviro.oom 

Subject Feedback fmm the T2things.oa webslfe 

Jan 5,2011 

CVRD E n v i r o m n ~  Cornmiasion 
Ideas for Adion on Climate Change 

Thank you for your invitation for input for a better ''green accod' Eor Cowicban. ~ n d  thank you for your 
State of the En-ent 4,ort. The oommunify needs your message that climate change wiU have severe 
social and eoonomicimpack on fnture gendo&.  Npw, we need& tr~ri6fann those wonk &to action. 

With your Iinkage between environm~~tql and socio-economic impacts ofolimate change inmin& my "broad" 
comments on a green Cowichan necessarily indudemore that just M ~ o n d  enviromnmtal w n m :  

. ..-*,, 
QEmai~ Change Chsmpion ' 

TheNoxth Gowicban Environmental Adviso~y Committee has jnstbecome aUC&mte Action Advisory 
Committee" (I am on it, but it has only 5 meinbas). A good afart, but I believe that we need a more r e g i d  
andmpreinolusive committee. This committee could be cW~Emal'' - so as not to B i g h ~  your political 
mastag. But it could h d  the less politidly conteutions ideas into the CVRD Environment8 Commission 
while feeding moreraclcd ideas into other public gmups. It codd liaise wilh interested members of the public 

. i t  large, with the above NO& ~owichan ~ommittee and/or any groups such as the l'ransition Grnap, 
Crmrieba~Green, Carbon Busters and so on. 

I reeopkethatthere arepolitical W here and that you may well have better ideas as to how d o n  on climate 
&an& canbecome more inclusive in our commdty. Yon may wony about gettiog too diffuse commeot k m  
the public that wouId %ghm your political rniistms. You may wonythat too many people would create 
confnsion and laok of .*&on with never-ending openmded conuni-. But in order to successfully acf on 
climate ohange, Wenebd apa%d&.t 'hi& in organizationa~~ejl as lifestye. 

Weneed to ensmethat all aspects of o& society are viewed with amcarbon reduction" lens, not just municipal 
govemmG&. 

Don't React to CIimate Cliange - be Proactive 

Local governments are now spending money on Bood control based on flooding fkom last winter, OK, this 
needs to be done. But remember that extreme weather events will i n m e  as a result of climate change and no 
amount oEmoney can stop massive 400d events. So let's get ahead of the curve. Let's be proactive. There only 
iwlidic solution ifis to reduce our individual and collective carbon emissions, then will have less extreme 
weather evpb. 

fndfcatars of Environment Heal& 

. . .... ;.-~radtibnal kdi.c~to18 of enviromental health no longer adequately reflect the condition of our environment. 
' For example, climate change will likely accelemte the incidence and severity ofinvasive species; therefore, 

. !  



t radit id indioator species of environmental health (e.g., hgs, lichen) may be aresalt of changes in climate 
rather than more conventional iswes of "environmental healtk" rmch as air, water, aarZ habitat Wty. 
Altdve ly ,  wenow know that non-tmditional socio-economic indhtors will impact our enpironmd 
health, so they should now be included as inciimhm. : 

For example, gasoline oomqnpt+~n may be an environmental h d t h  h&cfor since s a h  of gas rafleot 
the extent of d o u s e  h e s  emissions in oar c o d t v .  and thaefbre the state of om: environm&t m terms 
ofclimate L g e .  0ther:on-twditional indicators might %elude sales oEaltemative energy systans, carbon 
levels @ forest and agricllla soils pui lake we kmperatures beoause these factors will track the extent of 
c&&e h g e  and themfore the potential %r forimpairmait of al l  our envimninental, so& and econemic 
systems. 

Population Growth 
.,*., .:< ..2,, i ..,, :..: * 

The big.depB.ant4n the't6cimoEoffid conun~'i;&g is poplat ir jn growth. With existing technoIogies, 
we simply cannot i n v e  populations aad have a rmstitiniible So w e n d  to en=- smaller - - - - 
iimliliea. - 

., 
Municipalities have traditionally had Jiffle or no say in W y  pl&& and of w ~ e  f&e i m e  is politioal 
dynamite. Butthis is a orisis h d  we need to ~hange our paradigm as to what is appmpriat~ action &m our 
local governments. Moral suasion forpogdatioi~ obntro;i '&&I be ap& of basket. of tools for action on 
orimatec.han~ 

Development 

More wnveationally, the physical development ofour municipalities is a crucial component for aotion on : 
diimte chauge. UUan sprawl uatinto &culW land or undishrrbed land is antith&cal to a rmstainabIe ' 

w m m ~ .  -sprawl d&ys habitat az inmmes our g w d o ~ ~ e  gas dssions. SO w e n d  inuchuchStriota. 
and ~gbmer" development criteria, 

My idea fbr one sweeping change wodd be to simply demand that all new development be "carbon neutral"; 
fhaf is, no net inareaaeia carbon emissions Emu a baseline. This criterion would unleash protest, but if 
implemented would dso unleagh innovative ideas from private enterprise. And it would r&qu& local 
~ovemments ofthe burden of a alethora of convoluted by-lm andrermlations. I know this seems simnlistic 
and would bepolitidy difiiouli but sometime8 simpleis good would have the huge value of- 
edncafing the public about Bie dangem*of gmdousegases. -,.. 

, :I  

Aad of mime &ex? are a wide vadety ofmicro-mFgement optiom to h i t  urban sprawl - zoning by-laws, 
d ~ t i o n p o 1 i c i e s ,  road or gas taxes, and so on. You would know all about that. 

Sice 82% of Cowichan GHG einissions are related to the movement of vehicles, ~ p o ~ t i o n  i6 a @ti& 
componht of ai~y climate action plan (actually, the real E m  would bemore like halfofthat - see tha next - 
topi& coal expork). Here are some ideas: 

: 
0 Develop the infrashuw for deckic vehicles @lug-m sites efc); for exrrmple, makeplng-in sites , . . .  j .. , . mandatory for liew houses 

Work pitith the province on reducing +eed limits; maybe have dediwted lanes for mall electric vehicles 
in some areas 



Incame the cost ofparking far oars 
0 Support and affielaate plans far mass busit (e.g., highlad milway, buses) 
a provide Iocal tax support for companies worldngwith alkmative energy and/or electdotransportation 

':Coal Exports 

About 50% of BC's GRCf &ions ass srported to other w1111trieg in the form ofcoal- and thm ~imporied 
6.-f in 90 ,a$ f m & m m  %&. goods. So any climate actio~plan in om i s  isQgI.%a pnlps.wephase 

(fVRD hes no regulatorypowers in this matted But. as arecognized government body, it has fhepower of mom! 
snasion- yonneed to use it. 1 ask that yon not be tied down by oonventional ideas of wh$ is an appropriate 
action in this period of h i e  uisis. CVRD ~n.an&&onld act beycindnl&~lie&kitory levels and IegI by 
p&&&iidi.i &.ri: &nvictiou -aid one way to do this is to be sn adypoate for.i,hsing out coal qor t s .  -. ... . . . 

At one conference ofmunicipal leadm in Vancouver, it was expli&ly suggested by some elected officials that 
niunici~,aliti& &&d not.fd co&.ed.by:tmditio& or ki;en&vi We have amoral dutvto mend to the ..~... . . . .... .... ... 1.. 

of olimate change by any & pos&'b].ee CVRD Cbiddp&bon senicir g o v k e n k ,  engage the 
public on this issue, present info&onbrie& to local cgpcit on tha confriintion of cod exports to our "real', 
GEG emissions - and so an, : 

Engaging the Pabiic 

Very importantly, the public will moq . M y  act on climate change when they oome t~ understand that this is  
not just an "eg-enW7 issue. CVRD &%hot m e e d  in op h a t e  change unless a criti'cal &&fi of - - 
the community supports fhe concept of a low oarfion lifestyle. 

I engage thepuhlic *mmy own nicbe as a "carbon bus&-". But the perception of many is that my niche of 
science and m v i r o n m e  is biied, unimportant or inst nlain orazy. This is a fundamental vroblan. So we 
n e e d m o ~ i m t b t i d  voices to pmmk d o n  on dlimata &ageI v&es that may have moxe &&iility witb 
larges segmmf~ ofthe poptiIatioa In short, you need to be more outspoken, more forceful anduse more 
resoimm h m  the community. 

lh the dirty thirty's, the fed& governmat tried to educate farmm to reduce soil erosion through the use of 
more progmssive a g d c u I ~ p ~ c e s  -with Iittle initid s u m .  Paanent  success came only when they 
sought out cmmmity leadem; sdumb& them individually to use more g u ~ S e p r a c t i o e ~ : .  ~ t iha t~oin t , .  
when  other^^ saw thkse oommunity leaders on board, the fkmhg oosnmdtybe~an to v r ~ m o r e  

Iinvite you to setup a mpmunity leadership program to engage the pdblic; that is, promote ideas and pradces 
of carbon nePtrality by highlighting what sympathetic community leaders are saying and, more importanffy, 
doing. f would be happy to help iind people, You can %dpeople wiOl marketing skills to heIp with tbe 
details. 

Some ideas: 

0 .pamadenewqapem to ~ I U  a regular c o t m  on what specifio diizen leadm are doing to reduce their ' 

carbon footprint-perhaps you d d  pay for the space (I have try to do this with occasional editorials- 
.. . 'but I have become a bit of a Bashpoint and so m o t  convince a wide segment of people) . > have ohm& leadm etc. Mte in the paper about hidher path to carbon zero 

6 get local sports l i p  to demonstrate their new eleotric smoter or etc. 



0 your commission could make and distri'bute lawn signs to allow~homeownefs to highlight their effort in 
going towards d o n  zero (i.e., "la a Cafbon Buster and use an eIeCtn:c mower) or 'I plant tree8 to 
reduce global warmkg etc - these signs should all b e a  common logo Eke Carbon Bnsters or 
1ZBigTbjngs or etc). Again, I offer to help and to get other volmtiwra. . . .: . 

Q I had hoped to ontiit an old soh001 bus iilledwith information -use eledric technology as much as 
possiile- and get voInnteercl ta send it to ma& and sohools. But I need more idtutionaI h& and 
inore voltmte& -*on& is usem ofcoinse but 'lt is not  he main pmb~em). Maybe you c o d  help with 
&is project- or some othar project wkm the &M tiM a @-gov~mm& bboy and othspubIic 
gronps d d  bemore that the mrm of each part? Or maybe this project is not so important and needs re- 
i@k&g - mybe the tipping p& in pubtic attitudes i s  not SO far away (i gave a falk at Rapws Kelsey 
the 0th day and some mothas were in terns about the fato oftheir kids, knowing that &mate ahqnge 
wiU altec their w d d  

~ , P e f e r X F x  
Cowichan W o n  Busb - - 



The Ecole Mill Bey Parent Advisory Council [PAC] is pleased to invite you to join us in celebrating our World 
Environment Day, Ecostravegenze! on Saturday, June 4,201 1 from 10 em ta 4 pm. Ecostravagenzel will 
be hosted at Ecole Mil Bey located at 31 75 Cobble Hill Road. Mill Bay. Our goal is to  promote green living 
for families within the Cowichan Valley in a fun, Friendly and welcoming wey. 

We are currently looking for vendors, participants end sponsors with a focus on local end sustainable 
businesses that share our vision of a green community. If your business or organization would be 
interested in taking part, please contact; Serah Milne at marke~lace@ecostraveaenza.cs. 

The Ecostravaganzai will include a: 

business vendors' marketplece 
food vendors' court 
children's activity area 
plant sele market 
small selection of workshops 
main aege area 
used book sele 
silent auction 

Ecosh-aveganza! 2010 was a huge success with over 2000 attendees, 51 vendors end dozens of 
performers. The day included heppy kids, incredible performances, beautifui sunshine and lots of recycled 
plsnte end books going to new homes, 

The business vendors' marketplace will feature a combinetion of information, services end product 
providers. The business vendors' marketplace mekee up the core of our event with businesses end now 
profit essociatlons offering products for sale and/or promotional informetion. These vendors need to fit 
within thb green living perameters of our event in one of the follo\iving categories: 

organic products [not necessarily certified] 
local products 
sustainable products end services 

n 'i'ecycled products end services 
ethical or fair trede producta 
environmentel information [both profit end non-profit organizetions] 

We would love to have your business or organizetion help us to make this a fun end amazing day. 

Visit www.ecostravaaanza.ca for more Information. 

Sincerely, 

Ecostravaganzel Team 
Ecole Mill Bey PAC 



RATES 

Please chose one cetegory 

17 Outdoor Booth 1 O'x'l 0' [includes one 6' table and two chairs, no electricw] 
Vendors may choose to supply their own tent. 

Outdoor Booth 10 'x  10' [includes one Etable, two chairs and photovoltaic electricity] 
Vendors may choose to supply their own tent. 

Indoor Booth 10'xID' [includes one 6' table, two chairs and photovoltaid electricity] 

Food Vendor 
[includes a I D '  x 1 D' space outside on our field, one 6'table, two chairs and 
photovolt-alc electricity] 

D "Out of the Box" Booth [does not lit above categories] 
Please contact us to negotiate. 

Please choose any extras you will need 

Extra Table [6' tables] @ 51 0 each 

E x t r a  Chairs @ $3 each 

[7 Early booking discount {deduct 10% if paying in full before Fab 28,201 I] 

TOTAL PAYABLE ............................................................................. ., ................................. 
Please provide detailed information regarding your electrioal needs in the space provided: 

Ecostravaganza! is grateful to Energy Alternatives Ltd. for providing photovoltaic power to 
our outdoor vendors. 



Optional: Your business will have access to a main stage time s l d  for educational and/or 
informational purposes. 

FRIEND SPONSOR- $500 
This package will include: 

9 Your business name and/or logo will appear prominently on sit6 signaga and in some marketing 
materials. 
Your business name wiil be displayed on the Ecostravaganze! website. 
A hyperlinkto your business website on the Ecostravaganza! website. 

On event day: 

A booth space [I 0' x 10) in a prominent location. 
@ Your business will be announced and acknowledged by the MC on the main stege. 

DONATIONS / PRIZES 

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

To discuss your part;icipation as a sponsor at Ecostravaganza! please m a i l  Sarah Malerby at 
sponsors@ecostravaganza.ca. 

Thank you for your support! 



RE: Land dedication for large block F l  rezonitzgs in electoral areas 

A question arose as to what % of land dedication is typical within the CVRD ove G a l a s t  
while for Fl(forestry) re-zonings.. ..are averages available, and patterns obvious? 
Also it has been often stated that: "at re-zoraittg is the tirne these commuitity ante~tities and 
beizeJits are negotiated". 
Research of successfil 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. 

11 Aldermere/Doman - Lake CowichanISkutz Falls 79% 
(205 acres dedication) 

21 Weyerhaeuser-South Shawnigan Lake 36% 
(47 acres dedication) 

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

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

5/ Limona- Youbou Rd * 25% 
(1 1 acres dedication) 

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

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

81 Ocean Terrace-Mill Bay 23% 
(3 1 acres dedication) 

91 Woodland Shores-Cowichan Lake 72% 
(-800 acres dedication) 

101 Paldi-Sahtlam 14% 
(51 acres dedication) 

111 Bickford-MillBay 60% 
(20 acres dedication) 

121 Inwoodcreek-Sahtlam 54% 
(1 19 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 rezoning~ 
as a pattern is clearly -43.5%. ... sometimes more and sometimes less. 

FYI.. .Loren Duncan 



XIT Whither or Wither the Planet. . . ? 

ffwe live as @here is no fontorrow, there reafly won L be one. 

Kurt Vonnegut 

2010 is turning out to be the hottest year worldwide since tempera- details were first 
documented in the l850s, while the past decade bas been the wannest ever recorded. 
Wildfires scorched Russia and Israel and parts of the interior of British Columbia were 
once again on the burn. 

We have notoriously short memories hut surely we have not forgotten the floods and 
landslides that ravaged Pakistan and China, the oil spill that will permanently cripple the 
Gulf of Mexico or the toxic red sludge that engulfedthe Danube. 

The World Meteorological Organization has just announced that global concentrations of 
the main greenhouse gases reached their highest level in 201 0 in almost one miIIion 
yms. Is it any wonder that, with increased pIanetary warming, a massive chunk of the 
Greenland ice sheifbroke off and slid into the ocean this summer or that species 
extinction is escalating? 

One of the mast reputable international 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 occurred a whole month earlier td;m 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 i s  capable ofreproducing. 

Lester Brown, founder ofthe Worldwatch Institute, explains the problem in wonomic 
jargon to m&e it clearer: "We are liquidaiing &'s naturat assets to &el our 
consumption." No amount of Federal Reserve stimulus hnding or bailouts can rescue us 
&om this meltdown. 

&IOU& doom an& gloom? Read on. .* . . 
One of the most frightening studies ever published appeared in July earlier this year but it 
saaed right under the radar screen of public awareness. it was reported in Naturc that the 
concentrations of phytoplankton or plankton in the top layers of the oceans had 
declined by about 40 percent since 1950. 

PIummehg levels seem to be l i e d  to rising ocean temperatures triggered by global 
w d g  and to widespread contamination, such as oil spills and plastic pollutants. 
 nore eased acidification of the oceans, another conseque~ce of global w d g ,  is also 
suspected in the disturbing decline of the plankton. 



Phytoplankton form part of a compl~photosynthesis process that produces oxygen. It is 
estimated that half the world's oxygen is created by marine ~hotomnthesis - every 
second breath we take is dependent on the health of the o c e k .  ~n~ddition, 
phytoplankton help cool the planet by absorbing carbon dioxide from the atmosphere. 
The microscopic plankton also perform another vital role as the base of Lhe 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 clearcut forests, ploughed under grasslands and burned fossil fuels 
in increasing volumes. 

To deprive our unborn offspring of lifesustaining oxyg~ivoufd be a crime of epic 
proportions. A d  just because, as the late Carl Sagan put it, we were too lazy to change 
our destructive lifestyles. We have no moral right to download the costs, both economic 
and ecoIogic, 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 pollution and learn to live witbin the natnral limits of the planet. Ifwe 
remain so resolute in our refusal to mod& our lifestvles and our consumvtion habits. 
ecological tipping points will kick in witdconseque&es far beyond humk control. NO 

technofixes will ever rescue us once we pass the point of no return. 

The environmental crisis in its different manifestations is the definine crisis of the 21' - 
century - not terrorism, not,unemployment, not nuclear weapons or socialism vs 
capitalism. Environmentalism is not simply another ism or ideology. It is our iiie 
support system. 

We are better informed than any generation in history about the dangers threatening the 
environment and yet we appear immobilized by the magnitude of the problems. We have 
to and face, the heti& questionsthat $11 help Govide us witha sense of direction 
to combat the impending crisis. 

. Q Why do we recoiI &om using language, such as "morality, ethics, values, 
principles, emotions; feelings, compassion, justice, empathy and spirituality" 
when discussing envisonrnental issues? 

Q What are the relative roles of the individual and institutions, such as the media, 
corpomtiona, churches and government, in confronting environmental problems? 

o Now do we shape an environmental conscience among the corporate, political and 
moneyed elites? 

0 Why do we promote infinite progress and prosperity on a planet with frnite 
resources? 

Q How do we persuade individuals to reduce their ecological footprint? 
a Since advertising is aimed solely at expanding consumption, should marketing 

programs in colleges and universities be converted into departments of ecological . 
economics and sustainable business? 



a Should we consider draconian measures, such as restricting the size of houses, 
limiting the number of cars per famiiy and rationing airtine flights? 

c How can we hold governments to account on environmental policies if the 
electorate is not engaged or is ill-informed? 
Do we have the right to protest government environmental policies until we have 
set an example and curbed our own consumption? 

* How do we &politicize so important an issue as climate change in ow partisan 
political system? 

a Are the wealthy developed countries, with fheir over-sized ecological footprints, 
creating "climate apartheidy1 in the words of h%i ihop  Desmond Tutu? 

e Is the c l i i  crisis not more of a consumption problem in the developed 
countries than a problem of over-population in thcdeveloping world? 

m If Canada is already overpopulated in terms of its biocapacity, should we 
discourage immigration and devote funds to improving the lives of people in other 
countries? 

We will never solve the environmental crisis until we see it as a moral problem. Some 
years ago, Wendell Berry, the renowned writer and ecologist, wrote that the 
environmental crisis is fundamentally a crisis of character, it still is. Dr James Hausen, 
the dean of climate scientists, describes the ecological crisis as both a legal and a moral 
problem because it is an issue of intergenerationd justice. To modify a Marshall 
McLuhan metaphor: the moral is the message. 

It is amoral issue because ow conscious decisions and lifestyle choices affect others, not 
only the unborn but also the disadvantaged struggl'i to survive in societies shattered by 
climate change and pollution. If we are not personalIy aware of the dangers of 
unrestrained consumption, we have the responsibility to inform ourselves of the impact of 
our lifestyle decisions on the less fortunate. We are, after all, a sentient species governed 
by conscious h e  will, not by programmed determumu. , . 
The environmental crisis 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 adversarid politioal system that -.. 
gequently appeals to our baser instincts, best serve our long term ecological and social 
interests? 

Furthermore, it is a crisis of emotions. Somehow, we have to develop and demonstfate 
the empathy to feel and sense the anguish of the environmentally dispossessed: the 
submerged Paoitic islanders and the victims of floods, fires and droughts. Dare we forget 
our own northern people as the melting ice and the thawing tundra destroy their age-old 
lifestyles. How can we even imagine and envision the plight of fture generations on a 
ravaged planet, if we are alienated and estranged from our own emotions? 

Above all, the environmental crisis is a spiritual crisis. It is not spiritual in a "new age" or 
narrow religious sense. What we desperately need is an all-embracing,. ecumenical - 
spirituality built around a reverence for the divine in nature and focused on the 



perpetuation of life on a vibrant planet - a "reverential ecology" in the words of Satish 
Kumar, editor of Resurgence magazine. 

Sacrifice is central to spirituality. Our individual Canadian carbon and ecological 
footprints are among the highest in the world, far exceeding nature's regenerative 
capacity. Our level if spiritual commitment must be meas&d by the s&-ifices 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 ofthe anthropogenic causes of 
global environmental degradation is that we live in an era of Stane Age emotions, 
mediaeval 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 still mired in a 
mediaeval mindset Aprocedud problem enabled a majority of Conservative appointed 
senators to defeat Bill C-311, The Climate Accountability Act. Tfie 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 defeat a 
Commons bin without discussion. 

&ease lobbying, especially by the fossil fuel industry, reinforced the resolve of the 
ConservativesI to defeat the climate initiative. The 'Canadian Chamber of Commerce even 
circulated a request to its members encouraging them to pressure the senates to kiiI the 
legislation. Their message could not be more blunt: Ti G311 must die in the Senate." 

The Canadian Climate Act simply faid out targets for our greenhouse gases: 25 percent 
below 1990 levels by 2020 and 80 percent below 1990 levels by 2050. n e s e  emission 
caps, according to the vast majority of climate scientists, are the only way we will limit 
the earfh's temperature to a 2 degree %crease by 2050. Lest we forget, the 2 degree 
temperature increase was the target that the majority of countries, including Canada, 
accepted at the Copenhagen climate conference a year ago and then rea%med at Cancun 
this month. 

, sovemment spin claimed that the climate biil,.if enacted, would shut down the economy 
and create mass unemployment One does not have to be a statistician to estimate the 
unemployment rate in2050 on aplundered planet. Future Canadians will weep at our 
self-indulgent narcissism that allowed aminority government to derail a climate 
protection plan by exploiting a tactic as inane as aprocedural matter. 

It is crystal clear that we cannot rely on our governments for ethical and enlightened 
environmental leadership. Partly it is because of the constant pressure exerted on our 
politicians by corporate lobbyists and partly because of ow 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 



to climate issues and, consequently, they are cooling on their emission pledges. We need 
look no further than the results of the recent mid-term elections in the US as a possible 
portent for progress on climate change initiatives. How tragically ironic it wodd be if it 
was demo~a~y  that dashed international attempts to save the pl.anet. 

The latest polling numbers indicate that Canadians rate climate change as only the eighth 
most important global issue. Canada's role as aco-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 future historians as our 
"Climate Munich" when politicians abandoned principle to appease the party faithiid and 
then capitulated to voter whims. 

Although we need national governments to develop progksnve environmentd policies 
and to seek international cooperation on ecological issues, we must never rely on them to 
lepjslate our attitudes and to restrain our consumvtion. Joel Salatin. the hero of Faodhzc. 

it succinctly: There is M salvation thmugh &&slation. ~urthe&ore, government 
decrees merely absolve us &om the moral responsibility ofregulating our own behaviour. 

The onus is on us as individuals to initiate and to ignite the changes that wiil 
revolutionize political and public attitudes and action. We can only lead through personal 
example, not through preaching or through psotesting, and the revolution must staft in our 
own homes and in our h-s. Just as Gandhi reminds us that our priorities are best 
expressed in actions, so must we also anchor ow aspirations in actions. 

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

Appeals to circumscribe our consumption are not new. The prescient English poet of the 
late 18' century, William Blake, was ahead of his time when he asked: How do we h o w  
what is too muoh, when we don't even lmow what is enough. JeffTey Sachs, the respected 
h~rnani*~ in his addressto the graduating students at Carleton University reoehtly .. 

-acknowledged that "our consumerism has too often overtaken our common humanity." 

The fist step in an action-based crusade is to quantify our conrmmption and establish our 
personal ecological footprints. We have to measure and monitor the full sweep of our 
lifestyles &om 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 difficult than consumption, partly because we dready 
waste so much food and energy in No& America Conserving a li&e of gasoline or a 
kilowati of electricity not only reduces carbon emissions and polIution, it preserves 
scarce resources for hture generations. The cheapest, cleanest fuel is that which we leave 
in the'ground or the electricity we do not use. Furthermore, modifying our lifestyles and 



reducing our use of fossil fiiels will also e l i t e  the need for government regulations 
"to price carbon" in the folm of carbon taxes and cap and trade policies. 

We must examine all our lifestyle decisions through the lens of ecological precaution and 
strive to live within the biocapacity of the planet. Mother Earth is,'after all, our one and 
only home. 

Once you have set your house in order, take the crusade into your neighbowhood. As 
Guy Dauncey, the prominent British Columbian environmentalisl suggests: Sustainability 
starts on the street where you live. Major societal change invariably comes &from below - 
it is seldom top down and it is seldom achieved without aprotracted struggle. But the 
struggle for ecological balance, unlike any major change iq history, has an overriding 
urgency. 

Communities inspired by an overarching moral purpose and energized by collective 
action will coalesce into larger movemenis creating a efassoots pzoundsweli that will - - 
drive changes tlno~ighout aIi levels of society. Many municipali&s and cities, for 
examole, are undertaking maior environmental initiatives and ~rovinces and states are 
step$miinto the vacuum legby our national governments. 

a 

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

SinpIici@ and Stepping Light& by Mark Burch. 
51 Ways to spark a commons revolution by Jay Walljasper. Yes! Magazine. 
Cowichan Valley Environment Commission. 12 Big ideas for a strong, resilient 
community. http://www.12hings.ca~l2thingsll2-big-ideas.p11p 
T&tion towns. http:l/~~~.tFansitionnetwork.org 

0 Local Governments for SSustainability. http://m.iclei.org 
0 carboml Cities Climate Regishy. http://citiesclimatere@stry.org 

By transforming your lifestyle and i n s p i g  others, you witf have lefl an imprint on your 
community and perhaps the +iides world. It may not always be possible to measure the 
bcoader impact our peisonaJ eftbrts, however. But ultimately, ai the end of life's journey, 
i i  is our conscience that is our most husty companion, especially when it is reinforced by 
the conviction that we have done our best. 

Hugh Robertson December, 2010. 



From: PAUL D'HAENE cpdhaene@shaw.ca> 
Date: November 19,201 0 12:59:18 PM PST 
To: 12thinas @cvrdenviro.com 
Subject: What are you doing, and why ? 

Dear CVRD. 

Although I agree with looking after our environment, I 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 --- amin. so much for science at EAU). 
These two people were ihe main sources of "proof' used by thk UN to play their carbon (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 fiaud) --- their theory is that as C02 
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 C02  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 (fiaud) 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, yon will force us measely citizens to 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 lRO 



Kate Lindsay 
CVRD 
Senior Environmental Analyst 

March 3,201 1 

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 he kept informed. MISS1 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 
********** 

@Is excuse any duplication as we attempt to contact local residents and interested arganizltionsby Much 14th) 

'Resident's Committee on Water' Fornling - for CVRDIRDN cross-boundarv area. 
- Followup to Public Meeting on Local Water Supplv. Cedar Heritage Centre, Feb 24th 

Apublic 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 



vulnerable aquifer on W. 

The first meeting for the 'Residents Committee on Water' is particularly interested in hearing kom residents of the 
area who have concerns or information about the local water supply. The meeting will be held on the t b t  day of 
Canadian Water Week, Monday March 1411 1,7-8:30pm, at the Cedar Heritage Centre, 1644 MacMillan Road, 
Cedar. The meeting is open to the public and all interested organizations. 

Laurie Gourlay 
(250 722-3444) 

*Mid Island Sustainability & Stewardship Initiative 
P.O. Box 333, Cedar, B.C., V9X 1W1 <www.missimidisland.com> <info@missimidisland.com> 



Mid-Island Sustainabirity 
& Stewardship Initiative 

Media Release 
FOR IMMEDIATE RELEASE March 3,2011 

Residents' Committee on Water Forming 
... for RDNICVRD area  of CedarNellowpoint/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 for the area to be prioritized for planning and policy on development. 
Mike Domelly, the Manager of Water Services for the Regional District of Nanaimo, answered questions. 

"Many residents expressed concerns about local aquifer vulnerability 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 Ladysmitb 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 V1, and the Yellowpoint 
Aquifer 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 about water exchange between the Cassidy 
aquifer and Nanaimo River; saltwater intrusion into aquiferlwells 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 moratorium 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 this 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 Iwww.CanadaWaterWeek.com). Everyone is welcome. MISSI is inviting interested 
groups and individuals to contactthem with any addtional information, or agenda requests, prior to the meeting 
(info@missimidisland.com). 

Contact: 
Laurie Gourlay 
President - MISSI (250 722-3444) 
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Letter from the Regional 
District Board Chair 

 

On behalf of the Board of Directors, I 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 Iannidinardo, Tim McGonigle, Klaus Kuhn, Tom Walker, George Seymour, Rob Hutchins, 

Loren Duncan, Brian Harrison, Mel Dorey, Ian 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. 
 

VISION STATEMENT 
 

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

MISSION STATEMENT 
 

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

VALUE STATEMENTS 
 

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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2009 SURVEY SAYS… 
 

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.  
 
 
 

 

QUICKSTATS 
 
 
 
 
 
 
 

Projected Population Growth
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OBJECTIVES 
 

• Establish well coordinated land use plans and 
policies throughout the Region. 

 

• Continue to develop long term plans for 
sustainability 
 

• Promote sustainable land use 

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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OBJECTIVE STRATEGIC ACTION 

Establish well  
coordinated land use 

plans and policies 

1. Develop a plan to ensure well integrated land use plans and 
policies internally, regionally, and inter-regionally.  

 
2. Develop a public safety lens that incorporates emergency, fire 

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

Develop long-range 
plans for sustainability 

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 
explore other ways of preserving the aesthetic nature of the 
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. 

Promote sustainable  
land use 

 

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

 
2. Promote ecosystem enhancement-oriented design guidelines for 

new developments. 
 
3. Develop and implement a program to recognize examples of 

excellence in sustainable community development. 

Page 5



HEALTHY ENVIRONMENT 
 

 

 

 

 

 

 

 

 

 

 

 

 

QUICKSTATS 
• The East Coast of Vancouver 

Island contains unique 
ecological features not found 
anywhere else in Canada. 
 

• As of 1990, 92.1% of the East 
Coast of Vancouver Island has 
been modified from its natural 
historic landscape. 
 

• Less than 1% of the natural 
ecosystems remain intact 
along the developed corridor 
– and of that remainder, 11% 
was lost by 2002. 

 

• There are 48 globally rare 
species, and 41 federally 
protected species in the 
Cowichan Region. 

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.  

2009 SURVEY SAYS… 
 

When it comes to establishing priorities for dealing with population growth
in the Cowichan Valley, 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. 
 
 

OBJECTIVES 
• Protect the environment from harm 

 

• Restore, rehabilitate & enhance the natural environment 
 

• Establish sustainable communities 
 

• Lead by example 
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OBJECTIVE STRATEGIC ACTION 

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

 
2. Develop regional watershed management strategies.  

 
3. Develop water planning policies to guide community planning & 

development decisions. Protect the environment 
 

from harm 4. Identify and map areas of high conservation value and develop policies 
& guidelines to protect sensitive areas. 

 
5. Develop a community climate change adaptation strategy to help 

cope with changing regional conditions. 
 

6. Develop an air shed protection strategy. 

Restore, rehabilitate & Develop a Brownfield remediation plan to inventory, where, what kind 
enhance the natural and the number of CVRD Brownfield sites in the Region including Meade 

Creek, Koksilah, and Peerless Road incinerator sites. environment 

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

2. Pursue incentives and other financial instruments to encourage positive 
practices.  

 
3. Promote the development of a regional multi-modal transportation plan 

for southern Vancouver Island, recognizing that this issue is bigger than Establish sustainable 
just the Cowichan Region. communities  

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

 
5. evelop an environmental education plan with a focus on water, D

biodiversity and climate change. 
 
6. Develop a regional energy strategy to identify regional sources of green 

energy. 

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

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

3. Develop a corporate CVRD climat
Lead by example 

e change adaptation strategy to help 
cope with changing regional conditions. 
 

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

 

 

 

 

 

 

 

 

 

 

 

 

OBJECTIVES 
 

• 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 
• Maintain a knowledgeable and well trained workforce 
• Financial stability 

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 
put aside funds each year until funds 
are sufficient to undertake major capital 
projects rather than borrowing funds. 

 
• 64% of residents support increasing taxes 

to either expand or maintain services at 
current levels. 

 
• 68% of residents feel they are provided 

with enough opportunities to make their 
opinions heard. 

 

 
* Figures based on the 2009 Ipsos Reid Public Opinion Survey. 

Page 8



 
 

OBJECTIVE STRATEGIC ACTION 

An efficient, high 
performance, 

innovative 
organization 

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

2. Increase accountability with regular performance reporting to the Board.  
3. Review organizational processes and streamline where appropriate to improve efficiency and 

reduce costs. 
4. Assist the Board in conducting a comprehensive corporate governance review to examine 

committee/commission structure and make recommendations for improvements. 
5. Develop and implement a comprehensive records management system.  
6. Develop a resource vs. demand tracking system strategy to ensure that each department is 

sufficiently resourced to accomplish its mandate. 
7. Actively pursue green initiative partnerships with external agencies to better leverage dollars, 

information and time. 

An organization 
whose public and 

staff are proactively 
informed 

1. Develop a comprehensive external communications plan. 
2. Develop an internal communications plan that supports information flow between the Board, 

Commissions/Committees, front line staff and management.  
3. 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.   
4. Continue to enhance the number of services available online. 

Organizational focus 
on established 
priorities and 

outcomes 

1. Review the Corporate Strategic Plan annually and fully revise every 3 years. 
2. Develop budgets for each priority and link each to performance indicators. 
3. Develop business plans for each department that are directly linked to the strategic plan. 
4. Review any CVRD body/unit where concerns arise regarding possible ‘mission drift’/ substantial 

delay or inability to achieve corporate objectives. 
5. Regularly review and clarify roles and responsibilities of the Board, staff, Commissions and 

Committees. 
6. Conduct annual community surveys to ensure that services and service levels are consistent 

with community preferences. 

Be the local 
government 

employer of choice 
on Vancouver Island 

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

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

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

4. Continue to build positive labour relationships with unions and non union staff.  
5. Focus on improvement of occupational health and safety. 
6. Develop a staff healthy living strategy and continue to build on the ongoing work of the 

wellness program. 

Knowledgeable and  
well trained staff 

1. 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.  

2. 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. 

3. Make the CVRD intranet available to all staff including offsite CVRD locations. 
4. 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. 

5. Implement best practices throughout the organization wherever possible. 

Financial stability 

1. Actively pursue alternative funding sources including grants and partnerships. 
2. Continue to improve the annual budget process. 
3. 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. 
4. Build a business development strategy looking at building & leasing. 
5. Create strategic opportunities reserves to leverage grant funding. 
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VIABLE ECONOMY 
 

 

 

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.  

 

 

 

 

 

 

 

 

 

 

 

  QUICKSTATS 

 

7%

19%

16%

5%18%

35%

Primary Labour Sectors

Agriculture

Manufacturing

Wholesale/Retail

Finance

Health & Edu

Business

* Figures based on the 2008 Cowichan Region Benchmarking Report 

 

OBJECTIVES 
 

• 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 
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OBJECTIVE STRATEGIC ACTION 

Support agriculture Implement the Cowichan Regional Area Agricultural Plan. 

Promote tourism Implement the Cowichan Tourism Marketing Plan. 

Attract film productions  Promote the Cowichan Region as a film production location of choice. 

Focus on core  
regional priorities 

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

 
2. 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.  

Support policies and 
initiatives that strengthen 

the local economy 

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

 
2. Review CVRD regulatory practices and policies and make 

recommendations for improvements to better support the local 
economy.  

Maintain key economic 
development programs 

1. Implement phase I and II of the Clean Technology Project. 
 
2. Promote the Cowichan First Program. 
 
3. Expand the promotion of Cowichan Region products. 
 
4. Promote and assist with investor templates. 
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SAFE AND HEALTHY COMMUNITY 
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

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. 
 

 

OBJECTIVES 
 
• Maintain a strong public safety volunteer base 

 

• Improve community awareness of Public Safety programs 
 

• Promote individual and community wellness 
 

• Provide exceptional recreation, culture and parks services 
 

• Achieve excellence through community partnerships 

2009 QUICKSTATS  
• 98% of residents rated CVRD fire 

and emergency planning services 
as important services. 
 

• 54% of residents felt in comparison 
to all other issues facing the 
Region, that the construction of 
recreation, sports and community 
amenities should be a high priority. 
 

• 53% of residents rated natural 
parks, and hiking or walking trails 
as the priority when it comes to 
investing in parks and recreation 
services. 

 

• 67% of residents rated sports fields 
as the priority when it comes to 
investing in sports facilities. 

 
* Figures based on the 2009 Ipsos Reid Public Opinion Survey. 
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OBJECTIVE STRATEGIC ACTION 

Build a strong public 
safety volunteer base 

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

 

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

 

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

Improve community 
awareness of public 

safety programs 

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

 

2. Continue developing public safety education programs for the 
community  

Promote individual & 
community wellness 

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

 

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

 

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

 

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

 

5. Continue to support the Community Safety Advisory Committee. 
 

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

Provide exceptional 
recreation, cultural and 

park services 

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

 

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

 

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

 

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

 

5. Continually improve the quality of programs and services. 
 

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

Achieve excellence 
through community 

partnerships 

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

 

2. 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. 

 

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

 

 

 

 

 

 

 

 

 

 

 

OBJECTIVES 
 

• Responsible waste management 
 

• Community infrastructure is well planned for current    
and future generations 
 

• Reliable essential services 
 

• Well maintained public facilities 
 

2009 Survey Says… 
 

• 93% of residents rated water conservation/future water use 
planning as a high priority for the Regional District. 

• Region. 

 

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.  

QUICKSTATS 
• The CVRD currently operates 15 

separate water utilities across the 
Cowichan Region producing 
more than 500 million gallons of 
clean water to residents every 
year. 

 

• Of the 119,864,000 kilograms of 
waste produced in the 
Cowichan Region in 2008, an 
estimated 91,586,000 kilograms 
was recycled. 

 

• The CVRD has recycled an 
estimated 476,122,000 kilograms 
of waste in the past decade. 

 

• The average BC Regional District 
takes over 1 utility per year; over 
the past 3 years, the CVRD has 
taken over 22 with an additional 
5 more in process and 17 more 
identified as potential CVRD 
systems in 2010 or beyond. 
 

Page 14



 
 

OBJECTIVE STRATEGIC ACTION 

Responsible waste 
management 

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

 

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

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

Plans. 
 
4. Develop liquid waste management plans for all areas of Regional 

District i.e.: west sector and north sector. 

Community infrastructure 
planned for current and 

future generations 

1. 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. 

 
2. 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.  

 
3. Develop a lifecycle program for all infrastructure assets together with 

preventative maintenance programs to extend the lifecycle.  
 
4. Perform condition audits and life cycle assessment on paths, parks, civic 

buildings and underground assets. 

Reliable essential  
services 

1. Upgrade water & sewer utilities to meet local government standards. 
 
2. Complete and implement the South Cowichan Water Management 

Plan. 
 

3. Implement the Cowichan Basin Water Management Plan. 
 
4. Complete the Cowichan River Integrated Flood Management Plan. 
 
5. Conduct a post-disaster study on all CVRD public facilities. 
 
6. Develop a water management plan for the north end of the Regional 

District (Town of Ladysmith, and Electoral Areas G & H). 
 
7. Develop a utility acquisition strategy. 

Well maintained  
public facilities 

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

 
2. Develop a long-term funding strategy including a capital reserve fund 

policy for maintaining and replacing infrastructure assets.  
 
3. Conduct energy efficiency audits of all CVRD facilities and equipment. 
 
4. Develop a plan to safeguard parks, trails and natural assets.  
 

5. 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.  
 

SUSTAINABLE LAND USE 
ESTABLISH REGIONALLY 
INTEGRATED PLANNING 

POLICIES & PLANS 
 # of “regional” planning meetings attended per year 

DEVELOP LONG-RANGE 
PLANS FOR SUSTAINABIILTY  % of OCP’s considered up to date according to the Local Government Act 

HEALTHY ENVIRONMENT 

PROTECT THE ENVIRONMENT  
FROM HARM 

Greenhouse gas emission levels in the CVRD 

Acres of land protected for conservation purposes 

Average air quality rating  

RESTORE, REHABILITATE & 
ENHANCE THE NATURAL 

ENVIRONMENT 
 Acres of unremediated Brownfield land in the CVRD 

ESTABLISH SUSTAINABLE 
COMMUNITIES  Average annual transit ridership 

LEAD BY EXAMPLE  Total corporate green house gas emissions 

SERVICE EXCELLENCE 
AN EFFICIENT, HIGH 

PERFORMANCE 
ORGANIZATION 

 % of the records management system implemented  

 Total leveraged dollars 

AN ORGANIZATION WHOSE 
PUBLIC AND STAFF ARE 

PROACTIVELY INFORMED 
 # of services available online; number of website hits annually 

BE THE EMPLOYER  
OF CHOICE ON  

VANCOUVER ISLAND 

Total annual worksafe BC claims cost 

 Staff satisfaction levels 

KNOWLEDGEABLE AND WELL 
TRAINED STAFF  Annual # of in-house training sessions offered to staff 

FINANCIAL STABILITY  Total # of grant, donation, and sponsorship dollars received annually 
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VIABLE ECONOMY 
PROMOTE TOURISM  Annual # of tourist visits 

ATTRACT FILM PRODUCTIONS  # of films attracted to region 

SUPPORT POLICIES AND 
INITIATIVES THAT STRENGTHEN 

THE LOCAL ECONOMY 
 Employment rate 

MAINTAIN KEY ECONOMIC 
DEVELOPMENT PROJECTS 

 #  of businesses receiving coaching assistance 

 # of investor templates completed 

SAFE AND HEALTHY COMMUNITY 

BUILD A STRONG PUBLIC 
SAFETY VOLUNTEER BASE 

 # of volunteers; # of volunteer agencies fully staffed 

 # of attendees at training meetings; # of volunteers trained to ideal levels 

 Annual public safety volunteer retention rate 

IMPROVE COMMUNITY 
AWARENESS OF PUBLIC 

SAFETY PROGRAMS 

 # 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 

PROMOTE INDIVIDUAL & 
COMMUNITY WELLNESS  % of valley residents participating in a parks, recreation, and culture program 

PROVIDE EXCEPTIONAL 
RECREATION, CULTURAL AND 

PARK SERVICES 

 Acres of parkland acquired 

 Kilometers of trails within the CVRD 

 # of recreation programs offered annually  

 Resident satisfaction rating of parks and recreation services  

ACHIEVE EXCELLENCE 
THROUGH COMMUNITY 

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

SUSTAINABLE INFRASTRUCTURE 

RESPONSIBLE WASTE 
MANAGEMENT 

 Annual recycling rates 

 # of annual non-compliant waste water events  

% of compliant waste water samples annually 

RELIABLE ESSENTIAL 
SERVICES 

% 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 

WELL MAINTAINED  
PUBLIC FACILITIES  # of facility & equipment energy efficiency audits completed 
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                STRATEGIC PLANNING DEFINITIONS 
 

Vision: States the ideal future state of the organization.  
 
Mission: States the reason for the organization’s existence: what we 
do, who we do it for and why we do it.  
 
Values: Explain how we carry out our mission.  
 
Goals: State the general ends towards which the efforts in the plan 
are directed. 
  
Objectives: State the intended outcomes of strategic actions that 
lead to achieving the Plan’s overall strategic goals.  
 
Strategic Actions: Activities that support the organization’s overall 
goals and objectives. 
  
Success Indicators: Tools used to determine the level of progress 
towards achieving objectives and ultimately the Plan’s overall goals. 
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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 support in 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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it is 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

1  BCstats. 2009 Municipal Population Estimates.

executive summary
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
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stuDy area LaND CoVer aND LaND use

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.

the potential ecosystem services and the economic benefits these ecosystems provide were 

ascribed to the various land cover types where possible. the valuations were established based on 

analyses of regional data and local studies, as well as regional and global economic information. 

Valuations were predominantly cost-based estimates, such as the cost of avoided damages or the 

cost to replace a particular service.

Primary study area 
Secondary study area 

LAND COVER - AGRICULTURAL 
REGIONS, CIRCA 2000

Annual Cropland

Coniferous
Deciduous

Developed
Exposed land

Grassland, Native Grass

Mixedwood

Perennial Crops and Pasture

Shrubland

Water

Wetland

LOWER FRASER WETLAND 
INVENTORY

Bogs
Fens

Gravel bars

Marshes
Shallow water

Swamps

Unid. Wetlands

METRO VANCOUVER 
(URBAN CLASSES)

Commercial
Industrial
Industrial-extractve
Institutional
Residential
Trans/Comm/UtilProjecton: Albers

Easting: 1,000,000
Meridian: -126.0
Origin: 45.0

Std Parallel 1: 50.0
Std Parallel 2: 58.5
Datum: NAD 1983

forests are the 

dominant land-cover/

use in the study region, 

followed by urbanized 

or developed land.
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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 

stuDy area LaND CoVer aND LaND use

Land cover class
Primary study area 

(hectares)
Per cent of  

primary area
total study area 

(hectares)
Per cent of  
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% 3,787 0.3%

total area 434,937 100.0% 1,359,878 100.0%

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).



pagE  10      N at u r a l  C a pita l  iN  BC ’ s  lOW E r  M a iN l a N d:  Va luiNg  t h E  BE N E f it s  f rOM  N at u r E

$3,959 per hectare.2 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.3

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 0 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.

the total value for all 

benefits provided by the 

study area’s natural capital 

is an estimated $5.4 billion 

per year – or about $2,462 

per person, per year, for 

those living in the region. 

VaLue of eCosysteM serViCes By BeNefit (2005$)

Benefits Land cover type
total value  
millions$

Value per 
hectare ($/ha)

Climate regulation

forests (primary study area)  $246  $1,709 

forests (secondary study area)  $1,280  $1,898 

Wetlands  $44  $1,432 

grasslands  $3.1  $594 

shrublands  $61  $1,000 

Croplands  $41  $698 

Clean air forests  $409  $495 

Coastal protection Marshes  n/a n/a 

flood protection/  
water regulation

forests  $1,241  $1,502 

Waste treatment Wetlands  $41  $1,283 

Water supply
forests  $1,561  $1,890 

Wetlands  $61  $1,890 

Pollination

forests (primary study area)  $234  $1,669 

shrublands (primary study area)  $14  $1,669 

grasslands (primary study area)  $0.1  $1,669 

salmon habitat integral forests  $1.6  $3 

recreation/tourism

forests  $105  $127 

Wetlands  $4.1  $127 

farm-based  $13  $422 

Local food production Croplands  $24  $382 

total  $5,384 
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the distribution of ecosystem benefits across the study area was determined using the average 

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 

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 upper watersheds vary in value based on forest age and respective carbon storage.

Net PreseNt VaLues for eCosysteM BeNefits (2005$)

Discount rate
Net present value  
(50-year period) 

billions$
Value per capita Value per household

0% 270  $122,844  $319,393 

3% 139  $63,242  $164,428 

5% 96  $43,678  $113,562

aVerage aNNuaL eCosysteM VaLues Per heCtare

By watershed, the 

values are highest 

for the immediate 

watershed areas above 

Metro Vancouver and 

the fraser Valley.
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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 grouP

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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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.

pa rt  1

introduction
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 

in trees, 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.4 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)

www.wri.org/wr2000
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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 

fi), 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.5 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.6 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).7 their 

study projects that environmental costs will amount to us$28.6 trillion by 2050 (18 per cent of 

gDP) 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.8 

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  an externality is a value that is not reflected in a commodity’s market price.

the loss of natural 

capital has massive impacts 

that threaten health, 

food production, climate, 

and basic needs such as 

clean air and water. 
Photo Courtesy  PauL heNMaN

www.guardian.co.uk/environment/2010/feb/18/worlds-top-firms-environmenal-damage/print
www.guardian.co.uk/environment/2010/feb/18/worlds-top-firms-environmenal-damage/print
http://www.unpri.org/files/6728_ES_report_environmental_externalities.pdf
http://www.unpri.org/files/6728_ES_report_environmental_externalities.pdf
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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.9 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.10

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);11 an amount similar to the size of the global 

economy.

a follow 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.12 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 services13 the Ma found that over the past 

50 years humans have changed the earth’s ecosystems more rapidly and extensively than in 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.14the World Bank published 

an assessment of the natural capital market values for the world’s nations.15 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.16 the carbon stored by the Mackenzie watershed was estimated at a value of 

$339 billion ($820/ha/year).

9  Perrings et al. 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. et al. 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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at the global, national 

and regional level. 

http://www.millenniumassessment.org/en/Condition.aspx
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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).17 

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).18 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).19 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.20 a similar report for the Credit Valley Watershed reported 

that the watershed provides at least $371 million each year for the local 

residents.21

17  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.

18  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.

19  Batker, D. and Kocian, M. 2010. Valuing the Puget Sound Basin: Revealing our Best Investments. earth 
economics. tacoma, Washington.

20  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.

21  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 
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several sources to create 

a land cover database 

that illustrates the types 

of ecosystems and land 

use in the study area
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pa rt  2

B.C.’s Lower 
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,22 that was extended up the coast from West Vancouver to squamish.23

•	 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.24

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 sea to 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

MaP 2: stuDy area

the primary study area 

stretches from the lower 

Mainland along the fraser 

Valley to hope and up 

the coast to squamish. 

a secondary study area 

for the upper watersheds 

was included to establish 

watershed-related 

services and values.

Primary study area 
Secondary study area 
Urban Areas
Major roads

Projecton: Albers
Easting: 1,000,000
Meridian: -126.0
Origin: 45.0

Std Parallel 1: 50.0
Std Parallel 2: 58.5
Datum: NAD 1983
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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

Primary study area 
Secondary study area 

Projecton: Albers
Easting: 1,000,000
Meridian: -126.0
Origin: 45.0

Std Parallel 1: 50.0
Std Parallel 2: 58.5
Datum: NAD 1983
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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 

agricultural lands, as well as sensitive wetland areas, forests and other natural areas.25 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 1990, most of the forests and wetlands 

in the lowlands had been replaced by agricultural land use, diking systems, and urban land use.26 

the forests that remain are primarily comprised of Douglas fir and western hemlock,27 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.28 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.29

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.30 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
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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.

pa rt  3

Land Cover in the 
Lower Mainland

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.31 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.

our land 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

Land cover class
Primary  

study area  
(hectares)

Per cent of 
primary area

secondary 
study area 
(hectares)

Per cent of 
secondary area

total study area 
(hectares)

Per cent of  
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 7,156 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/
commercial /utilities

8,176 1.9%  77 0.01% 8,253 0.6%

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 7.0%  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

ecosystem  
type/land use

Primary  
study area 

secondary  
study area

Primary and secondary 
study area 

(per cent of area)

forests 32% 74% 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. 

MaP 4: stuDy area LaND CoVer/LaND use

Primary study area 
Secondary study area 
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pa rt  4

study approach

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.32 

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.33 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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they generate (i.e., benefits).34 as a result, teeB is advancing a modified 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

food

Water

raw materials

genetic resources

Medicinal resources

ornamental resources

air quality regulation; 
climate regulation; 
moderation of 
extreme events

regulation of 
water flows

Waste treatment

erosion prevention

Maintenance of 
soil fertility

Pollination

Biological control

Maintenance 
of life cycles of 
migratory species

Maintenance of 
genetic diversity

aesthetic information

opportunities for 
recreation and tourism

inspiration for culture, 
art, and design

spiritual experience

information for 
cognitive development

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).35 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. a list 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
ecosystem services
(typology of es from teeB)

Potential benefits for  
human well-being

Wetlands

storage of fresh water

regulation of water flows

Waste treatment

Carbon storage

Cultural services

food provision

Climate regulation

flood control

Waste processing

Water supply

amenity/tourism/recreation

Cultural/heritage conservation 

Lakes  
and rivers

Waste treatment

Maintenance of life cycles 
of migratory species

Maintenance of genetic diversity

Cultural services

food provision

Water supply

Drainage and natural irrigation

transportation

erosion prevention

Biological and genetic diversity

amenity/tourism/recreation

Cultural/heritage conservation

forests

habitat services

Pollination

air quality regulation

Carbon storage

Water filtration

erosion prevention

soil fertility

Biological control

Cultural services

good air quality

Water supply

Climate regulation

Pest control

Biological and genetic diversity,

amenity/tourism/recreation

Cultural/heritage conservation

grassland  
and shrubland

habitat services

Pollination

air quality regulation

Carbon storage

regulation of water flows

erosion prevention

soil fertility

Climate regulation

flood control

erosion control

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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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 not include 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

Climate regulation

forests

Wetlands

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)

recreation/tourism
forests and wetlands

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.36 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 

for ecosystem 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.37

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.

37 ibid.

taBLe 6: VaLuatioN MethoD useD By BeNefit tyPe

Benefits Valuation method 

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

Clean air

Pollution removal rate for trees was based on research 
by usDa forest service based on average air pollution 
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

Waste treatment

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.

Water supply
replacement costs of 10 per cent of current condition of 
the study area’s forest cover in watersheds. 

Pollination
Production function value: value and proportion of crops 
that depend on pollination in Lower Mainland.

salmon habitat
Production function value: value of integral watershed/
forest cover for Coho salmon fishery

recreation/tourism
Value of nature-based recreation and consumer surplus

travel cost (farm-based recreation)

Local food production travel cost
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Value of Natural 
Capital in the 
Lower Mainland
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 C) 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.38 

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.39 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)

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.40

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.41 
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 

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.

MaP 5: seCoNDary stuDy area forest LaND CoVer By age CLass

Age of leading tree species
1 - 20
21 - 50
51 - 100
101 - 250
> 250
Non-treed vegetation
Non-vegetated
Unreported area

Projecton: Albers
Easting: 1,000,000
Meridian: -126.0
Origin: 45.0

Std Parallel 1: 50.0
Std Parallel 2: 58.5
Datum: NAD 1983

Primary study area 
Secondary study area 

source: BC Vegetation 
resources inventory
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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).

old 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). 42 Based on this value, forest land cover provides an average 

annual value per hectare estimated at $1,709 in the primary study area and $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).

42 iPCC. (2007): Summary for Policymakers. in: Climate Change 2007: Impacts, Adaptation and Vulnerability. 
Contribution of Working group ii to the fourth assessment report of the intergovernmental Panel on Climate 
Change. M.L Parry, o.f. Canziani, J.P. Palutikof, P.J. van der Linden and C.e. hanson, eds. Cambridge university 
Press, Cambridge, uK, 7-22.

taBLe 7: aMouNt aND VaLue of forest CarBoN storeD By forest LaND CoVer (2005 C$)

forest age
Land cover area 
in primary study 

area (ha)

total forest  
carbon stored 

(tonnes C)

Land cover area 
in secondary 

study area (ha)

total forest  
carbon stored 

(tonnes C)

Value of carbon 
stored per hectare 

($/ha over 20 
yrs @5%)

total annualized 
value million 

c$ (2005)

1 to 20 yrs 1,331  75,139  6,746  75,139  $472  1.91 

21 to 50 yrs 18,035  3,054,232  113,187  3,054,232  $1,415  92.86 

51 to 100 yrs 86,609  36,668,387  153,173  36,668,387  $3,538  424.19 

101 to 250 yrs 30,064  15,274,096  216,103  15,274,096  $4,246  522.58 

> 250 yrs 3,902  2,203,011  196,068  2,203,011  $4,717  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

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. 
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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.43 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).

43 american forests. Citygreen software arcgis 8.x  www.americanforests.org/productsandpubs/citygreen/

MaP 6: eCosysteM serViCe VaLue By forest age

http://www.americanforests.org/productsandpubs/citygreen/
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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/tC).

CarBON stOrEd By WEtlaNds

the carbon stored in wetland soils carbon was determined using Canada’s soil organic Carbon 

Database.44 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).45

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),46 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 total value is 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 

taBLe 8: VaLue of CarBoN storeD By WetLaNDs

Wetland 
type

area (ha)
tonnes of 

carbon per 
hectare

total 
carbon 
stored 

(tonnes)

Value per 
hectare  
($/ha)

annual 
value per 
hectare 
(over 20 
yrs@5%)

total  
value 

millions$

annual 
total value 
millions$

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 
water

 11,924  169  2,011,713  $8,785  $705  $104.8  $8.4 

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 
wetland

 11,057  269 2,976,307  $14,017  $1,125  $155.0  $12.4 

total  32,217 8,489,450  $287.1  $23.0

the study area’s wetlands 

store 3.8 million tonnes of 

carbon in their soils and peat.

http://www.aswm.org/science/carbon/quebec/sym43.html


daV id  s uzu ki  fOu N datiON  a nd  paCif i C  pa r k l a N ds  fOu N datiON       pagE  35

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.47 

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.48 When grasslands are ploughed or converted to agricultural lands 

carbon is released to the atmosphere. even when grassland is restored, carbon recovery is slow.49

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.50 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.51 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.52 

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, 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.

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.
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CarBON stOrEd By CrOplaNds

the amount of carbon stored in the soils of croplands was determined using Canada’s soil organic 

Carbon (soC) Database.53 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.54 annual carbon 

sequestration by land in permanent cover sequesters more carbon than tilled land.55 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.56 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.57 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.58 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.59

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. et al. 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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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.

COastal prOtECtiON

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

a result provide coastal protection from the damages caused by flooding and storm events.60 this 

is becoming a critical service in many regions because of the increased risk of flooding and storm 

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

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 

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.61 similar economic analysis has not been undertaken 

60 Koch et al. 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).

taBLe 9: VaLue of air PoLLutioN reMoVeD By trees (PriMary area)

Primary area Kilograms/yr Value Value/kg
Kilograms 

per hectare
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
Kilograms 

per hectare
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
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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, it is 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.62

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 

62 ribaudo, M.o. 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.)

MaP 7: forest age CoVer iN the PriMary aND seCoNDary stuDy area

Watershed group
Age of leading tree species

1 - 20
21 - 50
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101 - 250
> 250
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Non-vegetated
Unreported area

Projecton: Albers
Easting: 1,000,000
Meridian: -126.0
Origin: 45.0
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Datum: NAD 1983
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areas improve water quality because trees divert rainwater into the soil where bacteria and micro-

organisms filter out pollutants.63 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.64 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 

for a loss in a portion, the values could be used to assess land use decisions. for example, if 10 per 

cent of 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.65 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.66

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.
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processes (volatilization and denitrification).67 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-N). 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 1981.68 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 

to 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.69 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. et al. 2005. “Nitrogen use efficiency.” in Lefebvre, a.W. 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 De Jong, r. et al. . 2005. “Nitrogen.” in Lefebvre, a.W. 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. 

it also is 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.70

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 (i.e., 

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 

for a 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.71

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.72 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 

area is illustrated in Map 8.

70 ribaudo, M.o. 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/WWf 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
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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).73 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 to an incremental loss (a conservative 10 per cent), in forest and 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.

it is 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 gVWD ($250/yr). the statistics are from the gVrD 2008 Water Consumption statistics.

MaP 8: VegetateD CoVer iN the stuDy area’s WatersheDs
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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.74 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.75 the value of bee pollination for crops in Canada has been 

conservatively estimated at $1.2 billion per year.76 in the united states, the economic value of all 

pollinator services for agriculture is an estimated $5.7 to $13.4 billion per year.77

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 annually;78 in Costa rica, wild bees increase 

coffee yields by 20 per cent, increasing crop values by up to $393 per hectare;79 visits by bumblebees 

can increase tomato fruit set by 45 per cent and fruit weight by 200 per cent;80 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 (fao). rome (June 11-15, 
2007). ftp://ftp.fao.org/ag/cgrfa/cgrfa11/r11i15e.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, P.r., 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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pollinators produce larger and more symmetrical apples in orchards, providing marginal returns of 

$250 per hectare.81

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.82

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.83 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).84 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,85 

and studies that examined pollination and surrounding land use for tomato and sunflower production 

found that natural habitat near farms increases pollination services.86 the total annual value ($247.8 

million) ascribed to natural cover area for the benefit of pollination services in the primary study 

area is $1,668 per hectare.87

frEshWatEr salMON haBitat

Knowler et al. (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 fao)

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 92004). 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 ibid.
87 Natural cover area includes forest land, grassland, and shrubland cover in the primary study area. total 

area is 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.88 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.89 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

BC is 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.90 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 (47.4 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. 2008.91 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. et al. 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 

year on average. Based on travel costs incurred to make these trips, the annual benefit was estimated 

at $171/acre ($422/hectare).92 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).93 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 6 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).94 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.95

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 ibid.
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Case studies

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 1989 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 31.4 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 1999 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. 

MaP 9: WetLaND Loss iN the fraser VaLLey LoWLaNDs, 1989–2009

Primary study area 
Wetland status

Lost between 1999-2009
Lost between 1989-1999
None lost since 1989
Not assessed

Projecton: Albers
Easting: 1,000,000
Meridian: -126.0
Origin: 45.0

Std Parallel 1: 50.0
Std Parallel 2: 58.5
Datum: NAD 1983
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for example, 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.96

studies indicate that the supply of ecosystem services differs depending on the type of agri-

cultural practices.97 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.98 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.99 

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.

there is an incredibly 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.100 Canadians, alone, 

spend about $1.3 billion on organic food.101 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, P.a., 
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/faq.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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summary  
of Values

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.102 analysis of the 2006 census reports 

that 2.2 million people live within the study area.103 thus, the value per capita is $2,449 and the 

estimated value per household is $6,368 each year.104

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 (2005$)

Benefits Land cover type
total value  
millions$

Value per 
hectare ($/ha)

Climate regulation

forests (primary study area)  $246  $1,709 

forests (secondary study area)  $1,280  $1,898 

Wetlands  $44  $1,432 

grasslands  $3.1  $594 

shrublands  $61  $1,000 

Croplands  $41  $698 

Clean air forests  $409  $495 

Coastal protection Marshes  n/a  n/a 

flood protection/  
water regulation

forests  $1,241  $1,502 

Waste treatment Wetlands  $41  $1,283 

Water supply
forests  $1,561  $1,890 

Wetlands  $61  $1,890 

Pollination

forests (primary study area)  $234  $1,669 

shrublands (primary study area)  $14  $1,669 

grasslands (primary study area)  $0.1  $1,669 

salmon habitat integral forests  $1.6  $3 

recreation/tourism

forests  $105  $127 

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

Land cover type total value millions$ Value per hectare ($/ha)

forests (primary study area) $1,041 $7,432 

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-

count rates 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 0 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.

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 
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grows, our remaining 

natural capital will 

become more valuable. 

taBLe 14: Net PreseNt VaLues for eCosysteM BeNefits (2005$)

Discount rate
Net present value  
(50-year period) 

billions$
Value per capita Value per household

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 

$0 to 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 

MaP 10: aVerage aNNuaL eCosysteM VaLues

taBLe 14: Net PreseNt VaLues for eCosysteM BeNefits (2005$)

Discount rate
Net present value  
(50-year period) 

billions$
Value per capita Value per household

0% 270  $122,844  $319,393 

3% 139  $63,242  $164,428 

5% 96  $43,678  $113,562
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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. 

MaP 11: aVerage aNNuaL eCosysteM VaLues By WatersheD uNit

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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MaP 12: aVerage aNNuaL eCosysteM VaLues By WatersheD grouP

the average value per 

hectare by community 

watershed was an 

estimated $6,434. 

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 2,833.4 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-

ver’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.
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MaP 13: aVerage aNNuaL eCosysteM VaLues aCross eNtire WatersheDs

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.
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Conclusions
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.105 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 

fraser Valley 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 region106 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
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pa rt  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.

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. 
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a ppE N dix  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-

4472BBa89f55&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=iso19115

http://geodiscover.cgdi.ca/web/guest/home
http://geodiscover.cgdi.ca/wes/RecordSummaryPage.do?uuid=F1E6A665-C15B-F64B-FC6D-4472BBA89F55&recordLocale=en_US&view=summary&entryPoint=jsMap&mode=unmappable
http://geodiscover.cgdi.ca/wes/RecordSummaryPage.do?uuid=F1E6A665-C15B-F64B-FC6D-4472BBA89F55&recordLocale=en_US&view=summary&entryPoint=jsMap&mode=unmappable
https://apps.gov.bc.ca/pub/geometadata/metadataDetail.do?recordUID=38766&recordSet=ISO19115 
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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

sLC v3.1.1 (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.  sLC v3.1.1 is a replacement for sLC v3.1.

sLC v3.1.1 provides new soil information at a scale of 1:1 million for the major agricultural regions of 

Canada.  further releases 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. 1996. 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=iso1

9115

www.metrovancouver.org
http://sis.agr.gc.ca/cansis/nsdb/slc/v3.1.1/intro.html
http://www.for.gov.bc.ca/ric
https://apps.gov.bc.ca/pub/geometadata/metadataDetail.do?recordUID=43171&recordSet=ISO19115
https://apps.gov.bc.ca/pub/geometadata/metadataDetail.do?recordUID=43171&recordSet=ISO19115
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a ppE N dix  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(CoD), 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 (No2), sulfur dioxide (so2), ozone (o3), carbon 

monoxide (Co), 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 (so2), ozone 

(o3), carbon monoxide (Co), 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 i 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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a ppE N dix  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 ecosystem Processes or Components ecosystem services

gas regulation
role of ecosystems in bio-geochemical cycles 
(e.g. Co2/o2 balance, ozone layer)

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 resources
genetic materials and evolution in 
wild plants and animals

improve crop resistance to pathogens 
and crop pests, health care 

Medicinal resources
Biochemical substances in and 
other medicinal uses of biota

Drugs and pharmaceuticals, chemical models & tools

recreation Variety in landscapes 
ecotourism, wildlife viewing, sport 
fishing, swimming, boating, etc.

education, Culture & 
spirituality

Variety in natural landscapes, 
natural features and nature

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

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 
nutrient cycling/transport

Primary production

Water cycling

Climate mitigation

storm protection, flood/storm buffering, drought recovery

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 
wild plant species and crops

filtering, retention and storage of fresh water

regulation of water flows

Waste treatment

Carbon sequestration/storage

food provision

Maintenance of a favourable climate, carbon regulation

flood control

Waste processing

Water supply

amenity, tourism, and recreation provision

Cultural/heritage conservation 

Lakes & rivers regulation of water flows

Waste treatment

Maintenance of life cycles of migratory species

Maintenance of genetic diversity

Drainage and natural irrigation

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 ecosystem services (typology of es from teeB) Potential Benefits for human Well-being

forests
temperate mixed forest 
Cool coniferous forest

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)

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, 
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)

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

Maintenance of a favourable climate, carbon regulation

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

amenity, tourism, and recreation provision

Cultural/heritage conservation

grass & rangeland 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. birds)

Maintenance of a favourable climate, carbon regulation

food provision

flood control

erosion control

air quality

amenity, tourism, and recreation provision

Cultural/heritage conservation

ice/rock Biological and genetic diversity, nurseries, 
refugia, habitat for migratory species

Climate mitigation/regulation

regulation of water flows

Primary production

Maintenance of a favourable climate, carbon regulation

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



this report examines the extent of natural capital – forests, fields, wetlands and waterways – in BC’s Lower Mainland 
region and estimates non-market economic values for some of the benefits these ecosystems provide. the intent 
of the report is to provide a preliminary assessment of these ecosystem service benefits to better inform future 
discussion about how to protect and restore the region’s precious natural capital and ensure a sustainable future.
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