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Introduction 

This Community Ecosystem Restoration Program (CERP) project document has been 
prepared to meet the Climate, Community and Biodiversity Alliance’s Standards 
(CCBS). The purpose of the project is to target the reestablishment of native conifer and 
hardwood trees in pockets of degraded forestland located in riparian zones as well as 
various categories of protected lands. The project consists of selectively removing mainly 
senescent/invasive vegetation while leaving cut vegetation on-site; planting long-lived, 
site-matching, high-productivity native tree species singly or in clusters; and enhancing 
the growth and survival of these trees through silvicultural best practices. In this manner, 
a pre-disturbance, high-carbon retention, native forest ecosystem will be reestablished, 
replacing vegetative complexes with declining or low carbon sequestration values.  
 
Good practice guidance (GPG) from established sources has been followed wherever 
possible and pertinent. These GPG sources include: 

 
• UNFCCC guidance such as the “UNFCCC Tool for the Demonstration and 

Assessment of Additionality in A/R CDM Project Activities” 
• Afforestation/Reforestation Methodology ARAM0002 plus guidance relayed 

during meetings of the Executive Board  
• IPCC Good Practice Guidance for Land Use, Land-Use Change and Forestry 
• Use of biogeoclimatic ecosystem classification to select ecosystem relevant 

trees for planting: British Columbia Ministry of Forests “A Field Guide for 
Site Identification and Interpretation for the Vancouver Forest Region”  

• Forestry Handbook for British Columbia, Fifth Edition for GPG on tree 
measurement 

• The Manual of Forest Measurements and Sampling, S.J. Titus, December 
2004 

• Documented examples of riparian restoration GPG from Mr. Vince Poulin, 
RPBio., QEP., AsFor. ERA is also apprised of developments and current best 
science in riparian restoration including ecology of Alnus rubra by Mr. 
Poulin. 

 
 



THE COMMUNITY ECOSYSTEM RESTORATION PROJECT 

 

 8 



THE COMMUNITY ECOSYSTEM RESTORATION PROJECT 

 

 9 

General 

G1. Original Conditions at the Project Site  

1) General Information  

i) Project Location 
The Community Ecosystem Restoration Program (CERP) project is located across the 
Lower Mainland (Fraser Valley) of British Columbia, Canada, within Maple Ridge, City 
of Langley, Township of Langley, Mission, and parks of Metro Vancouver. 

ii) Climate 
The following description of the climate in this area is from the report “Climate Change 
and the Lower Fraser Valley”:1  

The climate of Lower Fraser Valley is typical of coastal climates of the Pacific 
Northwest. The proximity of the ocean has a moderating effect on the temperature year-
round. Winter temperatures are relatively mild for this latitude, while summer 
temperatures do not reach the extreme high values of the southern interior of British 
Columbia. The mountains surrounding the Fraser Valley contribute to this moderating 
influence in winter by forming a barrier that impedes the flow of cold arctic air onto the 
coast from the British Columbia interior. These mountains also cause the orographic 
lifting of moist Pacific air that results in relatively large amounts of precipitation.  
 
The mean annual temperature at Vancouver International Airport is 9.9°C (1961-1990 
average). Extreme maximum and minimum temperatures recorded at the airport are 
33.3°C and –17.8°C respectively (1938-1990; Environment Canada, 1993). Further east 
in the Valley, temperatures become more continental, with summers being slightly 
warmer and winters cooler. The mean annual temperatures in Langley, Maple Ridge and 
Mission are respectively 9.4, 9.9 and 10.3oC.  
 
The majority of precipitation in the Lower Fraser Valley is received in the late fall and 
winter as Pacific weather systems move onto the coast from the southwest. The maximum 
precipitation is usually recorded in December. In winter this precipitation is generally in 
the form of rain near sea level and snow at higher elevations. Average annual 
precipitation at Vancouver International Airport is 1167 millimetres (1961-1990),  
with the highest daily rainfall and snowfall being 89 millimetres and 41.0 centimetres 
(1938-1998) respectively. Further east in the Valley, precipitation is higher throughout 
the year, due to increasing atmospheric uplift caused by the convergence effects of the 
narrowing valley. The precipitation in Langley, Maple Ridge and Mission is 1486, 1788 
and 1764mm respectively.  

                                                
1 Climate Change and the Lower Fraser Valley. 2000. Taylor, Eric, Environment Canada and Langlois, 
Darlene, Environment Canada. 
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iii) Geology and Soils2 
The Coast Mountains and the Fraser lowlands dominate the project area. The mountains 
formed more than 80 million years ago from the uplifting of igneous and granitic rocks. 
The Fraser lowlands formed between the mountains, mainly from sediments deposited 
approximately 35 million years ago. About 2.5 million years ago ice sheets formed over 
the area as a result of global cooling. It was subsequently covered with retracting and 
advancing ice sheets forming glacial till. The last ice age ended approximately 14,000 
years ago and ice finally vanished from the area about 11,000 years ago. This was 
followed by emergence of lowland areas from the sea and the deposit of fluvial deposits 
by vast quantities of glacial melt water. Higher parts of the Fraser Valley are gently 
rolling uplands, ranging from 15m to 250m above sea level. Flat lowlands occur along 
the Fraser River and its tributaries and were formed by fluvio-marine deposits consisting 
of silt and clay deposited in the marine environment. This process of land building 
continues. 

iv) The Types and Condition of Vegetation at the Project Site  
 

The types of vegetation 
at the project site are 
listed below.  

The Maple Ridge area 
occurs within the 
Coastal Western 
Hemlock (CWH) 
biogeoclimatic (BEC) 
zone, as delineated in 
“A Field Guide for Site 
Identification and 
Interpretation for the 
Vancouver Forest 
Region – Land 
Management Handbook 
Number 28” known as 

“The Red Book”3 and determined from “Biogeoclimatic Subzone/Variant Maps at the 
Forest-District Scale.”4 The BEC subzone found in this module is CWHdm or determined 
from “Biogeoclimatic Subzone/Variant Maps at the Forest-District Scale.” BEC subzones 
have characteristic “late seral” or “near-climax” (zonal) plant communities. BEC zones 
are more generalized units representing much more extensive areas. These areas are 

                                                
2 See Soil Landscapes of BC and Ground Water Resources of BC, BC Ministry of Environment website: 
http://www.env.gov.bc.ca/soils/landscape/index.html 
3 A Field Guide for Site Identification and Interpretation for the Vancouver Forest Region. Land 
Management Handbook Number 28. Province of British Columbia Ministry of Forests. 1994 
4 BEC Zone Maps – http://www.for.gov.bc.ca/hre/becweb/resources/maps/fieldmaps.html 
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characterized by shade-tolerant “climax” tree species on zonal sites. A summary of 
biogeoclimatic information by subzone is provided in a table below. 

The Langley City, Township of Langley and Metro Vancouver Parks area is situated 
within the Coastal Western Hemlock (CWH) Biogeoclimatic (BEC) zone.5 BEC 
subzones in this module are either CWHxm1, CDFmm or determined from 
“Biogeoclimatic Subzone/Variant Maps at the Forest-District Scale.”6 

The Mission area is situated within the Coastal Western Hemlock (CWH) BEC zone.7 
BEC subzones in this module are either CWHxm1, CWHdm1 or determined from 
“Biogeoclimatic Subzone/Variant Maps at the Forest-District Scale.”8 

Forests and other plant communities found in the project field sites in the project area 
originated out of widespread logging and other types of anthropogenic disturbance that 
occurred in the Fraser Valley from the mid 19th century up to approximately 40 years ago 
when protective area status greatly curtailed those patterns of damage. The upland park 
sites included in this project were subjected to a similar cycle of deforestation/ 
disturbance followed by natural regeneration with many areas undergoing a range of uses 
over the same period.  

The majority of the field sites in the CERP were clear cut, and regrew with thick stands 
of the red alder, Alnus rubra. As a nitrogen-fixing, early successional species, Alnus 
rubra, a prolific seeder that does very well on disturbed mineral horizons (where the 
forest floor has been removed), rapidly colonized these impacted riparian zones, out-
competing the previously dominant conifer species. If a high percentage of exposed 
mineral soil exists, red alder densities can be initially very high and this, in turn, produces 
high red alder crown closure with understory light levels that are too low for significant 
conifer ingress. As such, today these riparian zones and their adjacent areas have only a 
sparse conifer component and lack the inherent biological diversity of the mixed wood 
natural stands that historically occupied most of these sites prior to anthropogenic 
activity. 

Alnus rubra is a short-lived tree species that reaches the stage of senescence within 40-60 
years of age.9 After this age, these stands undergo a phase of relatively rapid decline, 
characterized by dead and dying tops, and greatly reduced vigor. If juvenile red alder 
densities prevent or greatly impede conifer ingress and growth, it will be replaced by low 
brush that has sprung up in the understory in the canopy gaps left by dead and dying 
trees. At present, the non-native Himalayan blackberry (Rubus discolor) is the 
predominant brush species found in these sites throughout the Lower Mainland of British 

                                                
5 A Field Guide for Site Identification and Interpretation for the Vancouver Forest Region. Land 
Management Handbook Number 28. Province of British Columbia Ministry of Forests. 1994 
6 BEC Zone Maps – http://www.for.gov.bc.ca/hre/becweb/resources/maps/fieldmaps.html 
7 A Field Guide for Site Identification and Interpretation for the Vancouver Forest Region. Land 
Management Handbook Number 28. Province of British Columbia Ministry of Forests. 1994 
8 BEC Zone Maps – http://www.for.gov.bc.ca/hre/becweb/resources/maps/fieldmaps.html 
9 BC Ministry of Forests “Tree Book” 
http://www.for.gov.bc.ca/hfd/library/documents/treebook/redalder.htm 
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Columbia. Other invasives on these sites include Japanese knotweed, giant hogweed, 
Scotch broom, periwinkle and English ivy. The associated suppressed occurrence of 
native brush and associated significant seed sources in these urban forest environments 
beneath the senescent stands will ultimately lead to non-native brush-dominated sites. 

Due to the intense shading effects of Rubus discolor and lack of viable conifer seed these 
brush sites will remain free of large conifer trees until there is another disturbance event 
that does not significantly disturb the forest floor. The probability of such an event is very 
low. While the seral progression in the Lower Mainland is ultimately towards climax 
native conifer dominated stands, the aggressive nature of invasive non-native brush 
species and the absence of treatment would allow low-carbon regimes of dying forest and 
aggressive ericaceous shrub communities to persist on these areas for a lengthy period of 
time. 

Small pockets of other invasive species such as Japanese knotweed (Fallopia japonica) 
and of native shrub species such as salmonberry (Rubus spectabilis) also occur. Left 
untreated, the dense knotweed and or other invasives will encroach into these natural 
areas making them less accessible for the visiting public and local wildlife. This dense 
vegetation will, if left in place, impede virtually all long-lived native, conifer or 
deciduous ingress, as is the case with R. discolor.  

Through continuous past management and environmental factors, some of the modules to 
be treated in the project area are now a mixture of A. rubra and grassland. While they are 
different from the A. rubra to R. discolor complex or A. rubra to other invasives or to 
native brush/shrub complexes, the frequency of this type of cover is low. The carbon pool 
of this complex will initially be lower than the remainder of the baseline.  

The A. rubra to R. discolor complex has been seen as the worst-case scenario, or baseline 
containing the highest level of biomass. As this complex is used as the baseline in the 
modeling of carbon sequestration, the fact that these other complexes exist means it 
represents a conservative approach.  

v) Summary of Biogeoclimatic Subzone Information 
Following is a summary of biogeoclimatic information by BEC subzone found within the 
project area as provided in the BC Ministry of Forests’ A Field Guide for Site 
Identification and Interpretation for the Vancouver Island Region. More detailed 
information about these subzones and the site series they contain is provided in the field 
guide, including information on slope position, slope, aspect and micro topography, soil 
properties including soil texture, moisture and nutrients, soil depth and water table, 
landform and flooding. Copies of the field guide can be downloaded from the Ministry of 
Forests website using the following link: 
http://www.for.gov.bc.ca/hre/sibec/SIBEC_RDM_Appendix_2.htm 
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Summary of Biogeoclimatic Subzone Information 

BEC 
Subzone 

Elevation  
Limits 

Climate Mean 
annual 
precip 
(MM) 

Mean 
annual 
snow 
fall  
(cm) 

Mean 
annual 
temp 
(C) 

Frost 
free 
period  
(days) 

Vegetation on 
undisturbed zonal 
sites 

Coastal 
Western 
Hemlock 
Dry 
Maritime 
(CWHdm)  

Sea level 
to 650 
metres 

Warm, 
relatively dry 
summers and 
moist, mild 
winters with 
little snowfall. 
Growing 
seasons are 
long and 
feature only 
minor water 
deficits on 
zonal sites. 

1860 88 10.0 222 Douglas fir, western 
red cedar and 
western hemlock 
dominate forests on 
zonal sites. Major 
understory species 
include salal, red 
huckleberry, step 
moss, red stemmed 
moss, lanky moss 
and flat moss. Less 
common species 
include dull Oregon 
grape , vine maple, 
bracken and sword 
fern. 

Coastal 
Western 
Hemlock 
Very Dry 
Maritime 
(CWHxm1) 

Sea level 
to 700 
metres 

Warm, dry 
summers and 
moist, mild 
winters with 
relatively little 
snowfall. 
Growing 
seasons are 
long and 
feature water 
deficits on 
zonal sites. 

1570 171 8.7 153 Douglas fir, western 
hemlock and minor 
amounts of western 
red cedar dominate 
forests on zonal 
sites. Major 
understory species 
include salal, dull 
Oregon grape, red 
huckleberry, step 
moss, and red 
stemmed moss. 
Less common 
species include 
vanilla leaf, sword 
fern, twinflower and 
bracken. 

Coastal 
Douglas-fir 
Moist 
Maritime 
(CDFmm) 

 This subzone 
lies in the 
rainshadow 
of the 
Vancouver 
Island and 
Olympic 
Mountains 
resulting in 
warm, dry 
summers and 
mild, wet 
winters. 
Growing 
seasons are 
very long and 
feature 
pronounced 
water deficits 
on zonal and 

873 50 9.5 201 Douglas fir, as well 
as Grand fir and 
western hemlock 
dominate forests on 
zonal sites. The 
understory is 
dominated by salal, 
dull Oregon grape, 
ocean-spray, and 
red-stemmed moss. 
Less prominent 
species include 
baldhip rose, 
snowberry, western 
trumpet 
honeysuckle, 
vanilla leaf and 
lanky moss. 
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drier sites. It 
represents 
the mildest 
climate in 
Canada. 

 

2) Current Carbon Stocks at the Project Site  
ERA has undertaken to estimate current carbon stocks on the project site using the 
UNFCCC Afforestation/Reforestation Methodology ARAM0002. This methodology 
permits the use of the Canadian Forest Sector Carbon Budget Model (CBM CFS3)10 
which is compliant with the carbon estimation methods outlined in the IPCC Good 
Practice Guidance for Land Use, Land Use Change and Forestry (2003) report. The 
CBM-CFS3 is a computer model of forest ecosystem carbon dynamics which has been 
developed by the Canadian Forestry Service that can be used to assess carbon stocks and 
changes in carbon stocks (see also section G2.2 regarding future carbon stock changes in 
the absence of the project and CL1.1 regarding estimation of the net change in carbon 
stocks).  

In the absence of the project scenario, the A. rubra dominated ecosystems within the 
project area will senesce to brush.11 12 The greenbelts described in G1.3.ii fall under this 
type of regime. To date, these typical high-density alder sites have followed the 
chronosequence progression towards senescence and generic mortality as outlined by 
Newton and Cole (1994) for disturbed high initial density alder sites.13  

Early succession species such as A. rubra, greatly inhibit the establishment of long-lived 
native species, such as T. plicata, P. menziesii and P. sitchensis. A. rubra has a relatively 
short productive life span of 70 to 90 years and stands of >50 to 60 years enter into a 
senescent phase. Then, in dense sites, dead and dying mature A. rubra will be replaced by 
low productive, low biomass shrub vegetation, as young conifers that may have ingressed 
are out competed and die. Forest stands of productive A. rubra are in rapid decline after 
year 70 and disappear before year 90. As most of the land within the project boundary 
was logged between 40 and 80 years ago, many project area stands of A. rubra that 
regenerated naturally, now are entering an advanced stage of senescence or have already 
died. These pockets of dead and dying Red alder will develop into low productive, brush-
dominated vegetative complexes, a process well underway through most of the project 
area.  

                                                
10 Kull SJ, Kurtz WA, Rampley GJ, Banfield GE, Schivatcheva RK, Apps MJ. Operational-Scale Carbon 
Budget Model of the Canadian Forest Sector (CBM-CFS3) Version 1.0: User’s Guide. Edmonton (AB): 
Northern Forestry Centre, Canadian Forestry Service. 
11 Appendix 13: Restoration ecology of Red Alder. Letter from Vince Poulin, B.Sc., A.Sc. Forestry, RPBio, 
QEP. 
12 Personal communication, 2006 Nov 22, Sam Chan, Plant Ecologist, Pacific Northwest Research Station, 
Oregon, USA.  
13 Newton M, Cole EC. 1994. Stand development and successional implications: pure and mixed stands. In: 
Hibbs DE, Debell DS, Tarrant RF, editors. The biology and management of red alder. Corvallis (OR): 
Oregon State University Press. p. 106-115.   
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The baseline case of senescence to brush is corroborated by a passage in The Biology and 
Management of Red Alder (Hibbs, DeBell, and Tarrant): 

Further understanding of Red alder growth and senescence has been gained through 
standard forestry growth and yield estimation generated by the BC Ministry of Forests 
TIPSY model14. Based on the data integrated into the TIPSY system, percent coverage by 
A. rubra is shown to decline to zero by year 92. Thus, in the absence of human 
intervention, the A. rubra-dominated landscapes in the project will have a baseline crown 
forest cover of zero.  

In the parklands described in G.1.3.ii there are a variety of future landscape outcomes 
which vary in accordance with current and historical use. In general, there would be a 
continuation of grassland ecosystems in areas currently in this stage. There would also be 
some conifer regeneration, but a majority of lands along the margins would likely be 
invaded by R. discolor yielding a very low carbon sequestration regime. In these areas, 
less weight has been accorded to future landscape outcomes in absence of human 
presence due to the fact that they are actively human managed ecosystems. 

A. rubra stands have been 
modeled using TIPSY 4.0 and 
CBM. The maximum carbon 
storage level in above ground 
and below ground biomass, 590 
tCO2e per hectare, occurs at 70 
years of age, very low for the 
local climatic and soil 
conditions in the project area. 
These models show a rapid 
decline in biomass from 70 to 
100 years of age.   

 

3) Community Information 

i) Community Description 
Residents in areas surrounding the CERPs live in what could be colloquially described as 
a “North American Sub-urban” socio-economic context. CERP programming is currently 
underway in 4 municipalities and one regional land management entity that spans a 
number of communities.   These are communities that were established during European 
colonization of the region as transport, resource, and agricultural hubs.  Since that time, 
they have continued to grow and become more urbanized in proximity to the major city 
centre of Vancouver.  
 
                                                
14 From information provided on the BC Ministry of Forests and Range website: 
http://www.for.gov.bc.ca/hre/gymodels/TIPSY/index.htm 
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Human occupation of the region in which the CERP programming is implemented dates 
back to the retreat of the last glaciers some 10,000 years ago. First Nations People, now 
known as the Sto:lo, are thought to have been the principal occupants of most of the 
Fraser Valley throughout the last several millennia. 15 
 
 
Maple Ridge1617 
 
Maple Ridge was incorporated on September 12, 1874; it was the fifth municipality to be 
formed in B.C., preceded only by New Westminster, Victoria, Langley, and Chilliwack. At 
that time Maple Ridge consisted of 33,000 acres, but had fewer than 50 families.  
By 1874, several small communities had sprung up on the north side of the Fraser River 
including Port Haney, Port Hammond, Pitt Meadows, Whonnock, Albion, Ruskin, and 
Webster's Corners.  
One of the earliest European settlers in the district was John Mclver, a Scot, who 
homesteaded where the Maple Ridge Golf Course is now located. The first Council was 
formed on October 3, 1874 when a group of men representing their small communities 
gathered at Mclver's farm to discuss incorporating the whole district between the Pitt 
River and Mission to allow taxation for road building. The McIver property with its ridge 
of beautiful maple trees, which stretched for two miles along the river, was the source for 
the name Maple Ridge. 
Maple Ridge was not connected to New Westminster until 1913 with the construction of 
River Road and the Pitt River Bridge and was the only rural municipality in British 
Columbia through which the Canadian Pacific Railway passed. 
Today, the population exceeds 65,000 on the same 33,000 acres. 
 
In the past 20 years, Maple Ridge has grown very rapidly, with a 12.5% population 
increase between the 1996 and 2001 censuses. The construction of new residential 
subdivisions has threatened many sensitive wildlife habitats as well as the District's 
limited agricultural land. About two-thirds of those who work outside the home commute 
into other suburbs or downtown Vancouver. Because of burgeoning growth connected to 
the expansion of the Vancouver metropolitan area, Maple Ridge joined Metro Vancouver 
in 1995 (at that time the Greater Vancouver Regional District), having historically been 
a member of the Dewdney-Alouette Regional District (DARD). 
The early settlers in Maple Ridge engaged in forestry and agriculture. Forestry 
companies continue to be the largest private-sector employers in the district. They 

                                                
15 http://www.tol.bc.ca/index.php?option=com_content&task=view&id=243&Itemid=487 
16 http://www.mapleridge.ca/EN/main/residents/569/history.html 
 
17 http://en.wikipedia.org/wiki/Maple_Ridge,_BC 
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include Interfor and companies that manufacture building materials, yachts and poles. 
The soil and climate are not well suited to the production of traditional food crops, but 
the Maple Ridge agriculture sector generates upwards of $40 million annually (2001), 
largely from berry crops, nurseries and horse breeding. The biggest challenge for the 
district is to attract commercial and industrial investment while trying to preserve the 
"close to nature" feel that is Maple Ridge's biggest asset. 
-Population: 68,949 
-2001 to 2006 population change (%): 9.2% 
-Area: 265.79 km² (102.62 sq mi). 
 
 
Township of Langley 
 
The Past18 
 
The Langley area was the first part of the lower mainland of British Columbia where 
European settlement was established. Fort Langley was built in 1827 under the direction 
of James McMillan, Chief Trader of the Hudson's Bay Company. It was situated about 50 
kilometres (30 miles) from the mouth of the Fraser River. The prime objectives of the 
Fort were to establish a fur trading post and to initiate some agricultural activities, 
which would secure a steady supply of food for the occupants of the various fur trading 
posts west of the Rockies. 
 
Fort Langley achieved global attention in 1858, following the discovery of gold by James 
Houston along the Thompson and Fraser Rivers. Fort Langley became a large supply 
centre, outfitting thousands of gold miners passing through the area. The gold rush also 
caused a significant increase in farming operations as the demand for food rose. 
 
The gold rush and the declaration of 49th parallel as the United States border resulted in 
the creation of the Crown Colony of British Columbia. On November 19, 1858, the actual 
proclamation of Crown Colony status took place in the Big House at Fort Langley. Thus 
Fort Langley was proclaimed the birthplace of B.C. 
 
British Columbia joined confederation on July 20, 1871, upon the promise of a railway 
link with the new Dominion of Canada. On April 26, 1873, the Municipality of Langley 
was incorporated, one of the first areas in British Columbia to do so, and James W. 
Mackie was elected its first warden. 
 
The Township remained largely rural in nature as New Westminster, and later 
Vancouver, became the focus of urban settlement in the lower mainland. Langley's 
growth through the first half of the 20th Century was for the most part slow and steady. 
The construction of the Fraser Highway in the 1920's and the construction of the Patullo 
Bridge in 1937 increased the importance of Langley Prairie in the commercial life of the 

                                                
18 http://www.tol.bc.ca/index.php?option=com_content&task=view&id=243&Itemid=487 
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area. The Trans Canada Highway was completed through Langley in 1964. 
 

Rapid population growth experienced in the Greater Vancouver area in the late 1960's 
and early 1970's led to the establishment of the Agricultural Land Commission in 1972. 
Much of rural Langley was included in an Agricultural Land Reserve, ensuring that 
future growth would be directed to land of minimal agricultural significance. 
 
In 1979, the Langley Official Community Plan was adopted to guide development in the 
Township. Urban growth has been directed to areas such as Brookswood, Aldergrove, 
Willowbrook, Murrayville, and Walnut Grove, while major industrial and commercial 
developments have been designated in Northwest Langley, Willowbrook, Aldergrove and 
Gloucester Industrial Estates. 
 
The Present    
 
The Township of Langley is located in the lower mainland of British Columbia, Canada. 
The lower mainland is the largest single market area in western Canada, supporting a 
population of 2.3 million. Ideally situated for the future economic growth of the lower 
mainland region, the Township of Langley is a member of the Greater Vancouver 
Regional District. 
 
The Township of Langley is bounded on the west by the City of Surrey, on the north by 
the Fraser River, on the east by the City of Abbotsford, and on the south by the Canada-
U.S. boundary. It comprises 316 square kilometres (122 square miles) and is home to just 
over 100,000 people. 
 
Langley is easily accessible from all parts of the lower mainland. Downtown Vancouver 
and the Vancouver International Airport are less than a one-hour drive away. 
 
The Township of Langley was incorporated in 1873. The Township is the municipal 
organization for the various communities, including Fort Langley, Aldergrove, 
Murrayville, Walnut Grove, Brookswood/Fernridge and Willowbrook. The Township 
does not include the separate municipal entity of Langley City. 
 
 
The Future      
 
With a diverse economic base including well established agricultural communities, state-
of-the-art manufacturing industries and a very strong retail and service sector, Langley 
offers excellent potential for investors and businesses. A favourable tax base, a skilled 
labour force, and the proximity of Langley to Vancouver, Seattle, and overseas markets 
have made the Langley area attractive for investment and development. 
 
New residents are attracted to Langley for a variety of reasons. There is a wide range of 
housing options, from small farms and country estates to garden apartments and 
condominiums. The Township of Langley offers all the services of a large city while 
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maintaining the liveability of a small community - proximity to schools, post-secondary 
institutions and hospitals; access to growing employment opportunities; a regional 
business and commercial centre; and efficient municipal services. 
 
The Township of Langley is largely a suburban community, but, while the center is 
increasingly urban, the periphery (particularly in the South and Southeast) maintains its 
agricultural nature. The neighborhoods of Willoughby and Walnut Grove are quite 
suburban, and feature large numbers of big-box stores. Other areas of the city feature 
Fort Langley National Historic Site, the Canadian Museum of Flight, numerous parks, 
beaches, and horse farms (which garner Langley the title of "Horse Capital of British 
Columbia”). 19   
-Population: 93,276 
-2001 to 2006 population change (5): 7.9 
-Area: 306 km2 (190 sq mi) 
-Density: 305 inhabitants per square kilometer (488/sq mi) 
-Median Income for persons 15 years and older: $29,617 
 
City of Langley20 
 
Early European settlement in the area was known as "Innes Corners" (after homesteader 
Adam Innes); in 1911, the area became known as "Langley Prairie." The numerous small 
communities later came together as Langley Township, but owing to its more urban 
development and related needs (such as street lights), the City of Langley decided to 
separate and incorporate as a separate municipality on March 15, 1955.[1] 
Despite this separation the two communities share a number of services including 
policing and planning.  The City is made up of six residential neighbourhoods, a 
pedestrian oriented downtown area, a regional shopping centre, an industrial and service 
commercial land base, natural wetlands of regional significance and 24 parks and open 
space areas that exceed 140 hectares (346 acres) in area. 
The City of Langley is the commercial hub of the area.  

 -Population: 23,606 
-2001 to 2006 population change (%): -.02 
-Area: 10.22km2 (6.35/sq mi) 
 - Density: 2,309 inhabitants per square kilometer (3,684/sq mi) 
 
 
 
                                                
19 http://en.wikipedia.org/wiki/Langley,_British_Columbia_(district_municipality) 
20 http://en.wikipedia.org/wiki/Langley,_British_Columbia_(city) and City of Langley Economic Profile, 
City of Langley. 
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Mission 
 
Originally inhabited by the Stó:lō First Nations people, Mission, BC, Canada, founded in 
1892, is nestled on a southern coastal mountain slope overlooking the lush valley of the 
mighty Fraser River. 
 
A rapidly growing and dynamic centre with a population of 35,262 residents, Mission is 
surrounded by the incredible beauty of mountainous vistas and natural forest settings. 
Our climate is warm in the summer and mild and wet in the winter. Flowers bloom most 
of the year, as the area is naturally hospitable to a wide variety or plant life and 
vegetation. Topographically, Mission enjoys an immense variation of hillsides and gullies 
which maintain natural neighbourhood enclosures, spectacular views, and a sense of 
timelessness and security. 
 
Mission lies only a 15 minutes drive north of the US border, and approximately 70 
kilometers east of the City of Vancouver.  Having a unique heritage, it is the site of 
Canada's first train robbery, B.C.'s first rail link to the United States, one of the earliest 
Hydroelectric dams and Fraser River bridges and is home to the oldest known First 
Nations' archeological site in British Columbia.21 
 
Mission is situated on the north bank of the Fraser River, overlooking the 
Fraser Valley. Mission is the twenty-third largest municipality in British 
Columbia, with a population of 34,505 (2006). Mission was incorporated in 
1892 and is 225.78 km² in size.  Mission has over 200 acres (0.8 km²) of 
municipal parks; and a provincial park, Rolley Lake. The community has a 
young population, with a median age of 36.4, according to the 2001 Canadian 
census.  
 
Forestry, hydroelectricity and agriculture are Mission's chief resource sectors and 
provide the basis for varied related retail and service activities. Over the past few years, 
transportation improvements have enabled the manufacturing sector to expand beyond 
sawmilling and food processing. Forest and wood related industries dominate the 
manufacturing sector, with an emphasis on red cedar shake and shingle mills. Mission 
also holds the only municipal tree farm license in British Columbia. 
Agriculture is mostly restricted to a narrow belt along the Fraser River, and the 
unincorporated Dewdney-Deroche district east of Mission contains the majority of the 
farms in the area. There are about 96 commercial and hobby farms in the area. Dairy is 
the chief agricultural enterprise; other income sources include poultry, hogs, beef and 
vegetables 22 
 
First Nations Communities 
 

                                                
21 http://www.mission.ca/site3.aspx 
22 http://en.wikipedia.org/wiki/Mission,_B.C. 
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The First Nations communities in the Central Fraser Valley region, including the District 
of Maple Ridge, Township of Langley, City of Langley, and District of Mission, are part 
of the Central Coast Salish Nation of Tribes of the Lower Mainland of British Columbia, 
southern Vancouver Island and Washington State. The Coast Salish are the largest 
cultural-linguistic group (both in terms of population and geographical area) living on the 
Northwest Coast of North America. Geopolitically, the Coast Salish comprise 54 bands, 
clustered into approximately 20 tribes. 

Traditional Coast Salish society was characterized by traditions based on fish and fishing, 
canoe transportation, the presence of social ranking and specialization, highly developed 
artistic traditions, a weaving complex, including spindle whorls and large 2- and 3-bar 
looms, monumental architecture (notably massive residential and ceremonial plank-
houses), public works projects (including large fish weirs, slough enhancements and 
large-scale terra-forming projects), a semi-sedentary winter-village-based settlement 
pattern, centralized forms of redistribution (including the potlatch and trade), an 
organized spiritual belief system, with an emphasis on the ancestors and transformer 
legends, and an elaborate ceremonial complex, including the winter dance ceremonial, 
first salmon ceremony, first fruits ceremony, and the sxwo:yxwey masked dance society. 
From the archaeological record, we know that many of these traditions have been in 
practice for the past 10,000 years. 

The primary First Nations located within the project area include: 

• The Katzie (District of Maple Ridge) 
• The Kwantlen, Katzie and Semiahmoo (Township of Langley and City of 

Langley) 
• The Kwantlen, Matsqui, and Laq’emel (Lakahahmen/Nicomen; District of 

Mission)  
These First Nations have asserted traditional territories in the noted municipalities. 
Traditionally, and today, it is generally ‘tribes’ that assert title over lands and resources.  

With respect to ERA’s interests regarding the CERP within the noted municipalities: 

The Katzie First Nation has a community within the boundaries of Maple Ridge. 
Barnston Island and Yorkson Creek are two Katzie communities within Langley. ERA 
has had preliminary discussions with the Katzie First Nation regarding the CERP. 
Currently, the Katzie First Nation is negotiating a treaty with the governments of Canada 
and British Columbia. 

The Kwantlen First Nation has a traditional territory within Maple Ridge and Langley, 
with reserves located within Langley and Mission, but outside of the CERP boundaries.  

The Kwantlen, Matsqui and Laq’emel are all currently involved as members of the 
greater Sto:lo Nation in negotiating a treaty with the governments of Canada and British 
Columbia. 
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The Semiahmoo have asserted traditional lands that include the City of Langley, 
Cloverdale, White Rock, and New Westminster, including the Salmon River, which 
passes through the District of Langley. 

In traditional Coast Salish society, and continuing to this day, most social, political, 
religious and economic functions were under the controlling influence of Siya:m, 
‘respected person’ or leaders. Leadership was ascribed by birth and ability, with 
succession generally passing through the male line from father to son. Concepts of 
descent are, and were, strongly developed with elaborate genealogies maintained, 
primarily through the use of hereditary names. To this day, hereditary names are an 
integral part of Coast Salish society, cultural life and identity. Traditionally, each 
settlement or village had its own chief, but generally one chief was recognized as ranking 
above the others for the whole tribe.  

ii) Current Land Use and Land Tenure at the Project Site (See also section G5) 
All of the field sites in the CERP project area are owned by the municipality in which 
they occur, or, in the case of the Metro Vancouver park lands, by Metro Vancouver. 
There is no private land in the CERP project area. 
The overall project area is comprised of two main types of protected areas, greenbelts and 
parks. The greenbelts range from tens of metres wide to hundreds of metres wide and 
include parks, undeveloped land and open space near communities. They mostly consist 
of riparian ecosystems containing streams that flow within ravines and through rolling 
hills. Some are former farms, homesteads and tracts of land deeded to the municipalities 
as mitigation for housing and commercial development. The municipal and regional 
parks vary in size from neighbourhood play fields to large natural areas in excess of 150 
hectares. These areas offer residents opportunities to engage in many outdoor activities, 
ranging from hiking along nature trails to field sports, while meeting environmental goals 
for clean water, air quality, and fish and wildlife habitat.  

4) Biodiversity Information23 

British Columbia is Canada’s most western and biologically diverse province. Three of 
the country’s continental climate regions are found here: dry, humid temperate, and polar. 
The interaction of these regions gives rise to 14 distinct climates and a rich biodiversity 
of plants and wildlife. There are 1138 species of vertebrates in BC including 488 species 
of birds, 468 species of fish, 142 species of mammals, 22 species of amphibians, and 18 
species of reptiles. Seventy-five percent of Canada’s mammals are found in British 
Columbia with 24 species exclusive to the province. Over 250 bird species breed in the 
province; more than half of those breed nowhere else in Canada. The province has an 
estimated 2790 native vascular plants species with 27% considered at risk. Over 10,000 
species of fungi are found here, along with 1000 species of mosses and liverworts, 1600 
lichens and 522 species of algae.  

Canada is signatory to the Convention on Biological Diversity (www.cbd.int/). The 
Canadian Biodiversity Strategy was adopted as part of Canada’s commitment to the 
                                                
23 www.env.gov.bc.ca/wid/bio.htm 
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convention. For its part, British Columbia developed a Conservation Framework 
(www.env.gov.bc.ca/conservationframework/) for maintaining biodiversity in the 
province. The framework provides a set of science-based tools and actions for conserving 
species and ecosystems in the province. Specific goals are:  

1. To contribute to global efforts for species and ecosystem conservation 

2. To prevent species and ecosystems from becoming at risk 

3. To maintain the diversity of native species and ecosystems 

The system is new. To date 5053 species are listed in the Conservation Framework 
database with more than 3548 species having been put completely or partially through the 
system. Objectives are to have all species and 600 ecosystems assessed by 2011. The 
Framework is a valuable tool that will be increasingly meaningful to practitioners as 
species are assessed and actions recommended for their conservation, protection and 
rehabilitation.  

Several example results from the Conservation Framework relate specifically to species 
and ecosystems present in the project area. Salish sucker is a fish species given high 
global responsibility for meeting Goal 1 – contribution to global efforts for species and 
ecosystem conservation. Salish sucker is present in some project area streams where 
threats to its ecosystem are significant and warrant a Priority 1 status. Actions 
recommended by the Conservation Framework are the protection and enhancement of its 
habitat and control of invasive species. Work proposed by ERA within the project area at 
Fraser Valley Regional Park (Aldergrove Lake) satisfies those actions over a large 
portion of Salish sucker habitat.  

The Conservation Framework gives another important example of meeting conservation 
objectives for listed ecosystems in the project area: Coastal Douglas fir/dull Oregon grape 
ecosystems are recognized as undergoing habitat loss due to urbanization. This ecosystem 
is given Priority 1 status. Land use changes that resulted in the loss of Douglas fir stands 
are responsible for the reduction of this ecosystem in the project area. Actions 
recommended by the Conservation Framework to meet the conservation goal for Douglas 
fir/dull Oregon grape are habitat protection and stewardship, but these do not go far 
enough toward preservation of this ecosystem. Douglas fir/dull Oregon grape ecosystems 
were once prevalent throughout the Lower Fraser Valley within the Coastal Western 
Hemlock very dry maritime (CWHxm), Coastal Western Hemlock dry maritime 
(CWHdm), and Coastal Douglas fir moist maritime (CDFmm) biogeoclimatic subzones. 
Sites formerly occupied by this ecosystem were lost by competition from hardwood tree 
species, invasive plants, and other shade-tolerant conifers. Actions needed now to 
conserve this ecosystem must include restoration by replanting if the objective of Goal 1 
is to be achieved. ERA is in a strong position to help achieve this goal through the 
planting of Douglas fir on former Douglas fir/dull Oregon grape sites within the CERP.  

Species listings by the Conservation Framework provide more insight to the biodiversity 
of the project area, but because the system is still young and incomplete it is not possible 
to determine from the available information the true full extent of biodiversity for the 
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project area. Of the 3548 BC species that have been assessed to date, the database lists 
only 415 species in Region 2 (the provincial administrative region containing the project 
area) and when sorted by Chilliwack Forest District (BC forest district containing the 
project area) still fewer species are identified (295). Absent from the database are 
location data for the listed 2934 additional species that may be known to contribute to the 
biodiversity of the area. The lack of information reflects the system’s newness. As each 
species is further assessed it is expected the level of information detail will improve.  

i) Current Biodiversity in the Project Area and Threats to That Biodiversity 
The CERP is located in one of the most heavily populated and urbanized areas in western 
Canada – Metro Vancouver. Threats to biodiversity in the region originated with the 
arrival of man and his efforts to tame a virgin rainforest of Douglas fir, western red cedar, 
western hemlock and Sitka spruce. Early settlers opened the valley to agriculture and 
forestry. Roads, railways and farms were cut through vast stands of first growth. The 
cities of Vancouver, Burnaby, New Westminster, and smaller towns were built on the 
very same cut over land that provided the wood to frame their infrastructures. Streams 
were paved over, wetlands drained and water courses altered. Even the mighty Fraser 
River, North America’s largest salmon producing stream that flows through the CERP to 
the Pacific Ocean, was diked. Modern urban sprawl has exacerbated threats to 
biodiversity. Lands are being continually fragmented and isolated by housing 
developments, shopping malls, new and expanded highways and bridges. Municipal 
greenbelts and parklands found in the CERP represent only fragments of the lowland 
forest that was once present in the Fraser Valley. Timber removal in the Metro 
Vancouver area was so complete that old-growth forest can only be found at high 
elevations in the adjacent Coast Mountains. There are no examples of the productive 
first-growth forests that gave rise to Metro Vancouver’s cities; all were cut and are now 
replaced by dense stands of second-growth forest dominated by early seral (pioneering) 
deciduous tree species. Using historical maps and Landsat imagery it is estimated that 
87% of the forest area in Vancouver has been converted to urban development.24 Wildlife 
species that could not tolerate such dramatic changes are long gone. Metro Vancouver is 
no longer home to grizzly bear, Roosevelt elk, gray wolf, and sea otter. The long-tailed 
weasel (Mustela frenata altifrontalis) was last seen in the Fraser Valley in 1937. Salish 
sucker and Nooksack dace have been extirpated from portions of their native habitats in 
the CERP. Four moss species are considered extirpated from the project area.25 Two 
species of mosses, Micromitrium tenerum and Pseudephemerum nitidum, are not found 
elsewhere in Canada, and only known from a few sites in the Vancouver area, all of 
which have been destroyed by human activity. The ephemeral moss Discelium nudum 
was once in Vancouver, but is no longer found. A moss only known from museum 
samples was once collected in the Fraser Valley. The western pond turtle (Clemmys 
marmorata) was once found in marshes, ponds, streams, rivers and lakes of the 
Vancouver area. It was last collected in 1930s and last seen in 1966. The western 
subspecies of the yellow-billed cuckoo (Coccyzuz americanus) is now extirpated from 

                                                
24 Kenneth B.H. Er, John L. Innes, Kathy Martin and Brian Klinkenberg. 2005, Biological Conservation, 
Volume 126, Issue 3, December 2005, Pages 410-419 
25 MOE, Extinct and Extirpated Species, March, 2000, Victoria, BC 
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the lower Fraser Valley where it used to nest in dense thickets of streamside vegetation. 
Loss of habitat due to urbanization and agricultural development is considered the 
leading cause.  

Current biodiversity in the CERP project areas is made up of adaptive wildlife species 
and species whose habitat preferences are grassland, scrub, open space, and fragmented 
woods of pure deciduous or mixed woods. Black bear (Ursus americanus) wander into 
the toe-slope forests of Maple Ridge and Mission and occasionally frequent the valley 
communities of Langley and Aldergrove. Coast black-tailed deer (Odocoileus hemionus) 
are widely distributed throughout the greenbelts and urban parks. Small mammals 
including beaver (Castor canadensis), mink (Neovison vison) and raccoons (Procyon 
lotor) are common inhabitants, all highly adaptive to the spatial challenge of living in a 
very fractured landscape linked by narrow riparian corridors.  

The Fraser Valley is a major wintering and migratory area for birds. Hundreds of 
thousands of ducks and geese winter along the Fraser foreshore and feed inland on crop 
land within and adjacent to parks and greenbelts. Four hundred and thirty-five species of 
birds are known to have visited coastal British Columbia.26 Not all are known to occur in 
the CERP, but spring migrants, raptors, owls, gulls, woodpeckers, flycatchers, wrens, 
thrushes, blackbirds, sparrows, finches and herons are frequently seen.  

Greenbelts in the CERP contain watercourses that are home to Pacific salmon, 
anadromous and resident fish species and other aquatic life. Coho salmon (Oncorhynchus 
kisutch), rainbow trout (Oncorhynchus mykiss) and cutthroat trout (Salmo clarki) can be 
found in almost any stream within the CERP. In the sloughs and sluggish streams of the 
Fraser Valley, resident and introduced freshwater fish species are present such as black 
crappie (Pomoxis nigromaculatus) pumpkinseed (Lepomis gibbosus), brown catfish 
(Amieurus nebulosus), minnows and suckers. Northwestern salamander (Ambystoma 
gracile), long-toed salamander (A. macrodactylum), roughskin newt (Taricha granulose) 
and Pacific giant salamander (Dicamptodon tenebrosus) share habitats in the CERP. 
Other amphibians include Ensatina (Ensatina eschscholtzii), western redback salamander 
(Plethodon vehiculum), tailed frog (Ascaphus truei) western toad (Bufo boreas), spotted 
frog (Rana pretiosa) and Pacific tree frog (Hyla regilla). The red-legged frog (Rana 
aurora) is a blue-listed species found in the CERP muncipalities. 

                                                
26 Baron and Acorn, 1997. Birds of Coastal British Columbia. Lone Pine Publishing. Edmonton, AB. 240 
pg. 
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Enactment of the Streamside Protection Act of British Columbia can be credited with 
facilitating the establishment of municipal greenbelts and reducing threats to biodiversity. 
The Act shifted responsibility for aquatic habitat protection to municipal governments 
where lands are more easily acquired and set aside for environmental protection. 
However, urban sprawl remains the greatest threat to biodiversity.  

Vancouver is one of Canada’s most livable cities and is favoured for its mild climate, 
beautiful landscapes and proximity to Asia. Land is forever shrinking and is becoming 
increasingly fragmented. Growth in housing development, highways, bridges and 
commuter rail has been explosive and is expected to remain that way as the region tries to 
accommodate its high rate of immigration. Lands suitable for ecosystem restoration and 
preservation that do not have some form of legal protection, such as park status, are more 
likely to decline than increase. Climate change further threatens to alter the biological 
landscape. Introduced species of plants, insects and fauna now compete with native 
species for the same space. Drought and lack of low winter temperatures has allowed 
insects to proliferate to epidemic proportions. Mountain pine beetles and other insects are 
eliminating BC’s interior pine forests and within the CERP bronze birch borer is 
terminating silver birch.  

Not all changes in land use threaten biodiversity. Settlement brought the destruction of 
the lowland conifer forest, but in its wake came open fields and farmland, sloughs and 
grass-lined ditches, deciduous and mixed wood forests. These new habitats support a 
different but still highly diverse flora and fauna.  
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i.i) Biodiversity threats exacerbated by stand conversion to deciduous species 
Lands contained within the CERP are protected as municipal greenbelts or regional 
parks. No longer will they be logged or denuded of trees except for some unforeseen 
reason. Their purpose is to meet the needs of communities for open space, nature, and 
protection of fish, wildlife and water quality. However, in the absence of restoration, 
threats exist within them to their purpose and biodiversity.  

A common vegetation structure throughout the CERP caused by the absence of replanting 
cutovers and land cleared for agriculture is that of shrub-dominated riparian sites. In 
addition to native species shrub sites, these sites are also often in the CERP and are 
commonly overrun with invasive plants including Himalayan blackberry, Japanese 
knotweed, English ivy, morning glory, and purple loosestrife. Where brush is the 
dominant vegetation type it has successfully out-competed native trees; in most cases, 
unless aided by restorative planting, there is little to no chance of natural reforestation.  

Brush prevents native trees from naturally restocking a site by preventing tree seeds from 
germinating and by starving established trees of light, water and nutrients. Brush species 
are a valuable component of functioning ecosystems, but where brush has replaced the 
native forest, biodiversity is diminished. Shrubs create open parkland and are important 
sources of wildlife habitat, including the production of browse, nuts and fruits, and in 
providing protective cover and nesting sites for birds and animals. Shrub species increase 
the biological richness of all sites, but where they do so beyond the natural balance of 
shrub-treed plant communities they can seriously threaten ecosystem function and 
biodiversity by lowering the stocking density of trees needed for essential ecosystem 
functions such as shade over streams, temperature regulation in forest canopies, wood to 
maintain aquatic and terrestrial wildlife habitat including nesting sites, dens, and in-
stream woody debris structures.  

Preventing trees from growing reduces the amount, size and availability of wood needed 
to support every level of forest-dwelling wildlife from insects to bears. Where brush 
prevents the revegetation of stream banks, critical rooting structure is lost, resulting in 
bank erosion and increased stream sedimentation. Excessive sediment in streams has 
been shown to reduce the abundance of fish food organisms and can directly kill or harm 
fish. Invasive brush species such as Himalayan blackberry are fierce competitors of 
native brush and herbaceous plant species. Large patches of invasive blackberry are 
present in the CERP. If left untreated this species has the potential to reduce biodiversity 
over large areas.  

An associated threat to biodiversity in the CERP is the ultimate conversion of treed 
stands to brush-dominated sites as a function of die-off caused by senesce of early seral 
tree species in stands of pure deciduous and mixed woods where deciduous is dominant. 
The most serious are even-aged red alder stands. These stands lack a second canopy layer 
and have no replacement trees to reoccupy the site following die-off. In the absence of a 
viable understory layer of trees, sites have no choice but to revert to brush. Conifers 
cannot reestablish in the absence of sunlight and exposed mineral soil seed beds.  
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Even-aged alder stands typically support a well-established shrub layer that is limited in 
vigour by low levels of light caused by interception of the upper canopy layer. As alders 
die off, the upper canopy weakens, allowing more light to reach the understory shrub 
layers. Brush response is fierce with increases in height growth and cover density 
resulting in near-complete occupation of the growing site. Conifers not already 
established in the understory are extirpated from the site. Biodiversity is lost by loss of 
forest site, species richness and stand structure. Stands of pure deciduous are at greatest 
risk. Mixed woods have a wider range of tree species in their plant communities, but are 
at risk depending on the percent composition of the deciduous present and from induced 
mortality caused by increased exposure to damaging winds as stands break up.  

The following figure describes the vegetation characteristics discussed above. 
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ii) IUCN Red List Threatened Species Found Within the Project Boundary (See also 
B1)  
Several CERP streams contain Nooksack dace (Rhinichthys sp.), a species of minnow 
that is listed under the Species at Risk Act (SARA). Salish sucker (Catostomus sp.) is 
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also listed as a Species at Risk under the Act. This designation makes it illegal to kill, 
harass, capture or harm the species in any way, and provides direction to government to 
develop recovery strategies, action plans and management plants for its protection. 
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G2. Baseline Projections  

1) Description of the Most Likely Land-Use Scenario in the Absence of the 
Project  
All land used in the project is protected from land-use changes by federal, provincial, 
regional and municipal legislation by virtue of their park or protected riparian status. In 
addition, most of the riparian area is located in steep ravines, making intensive human use 
unlikely at any time. 

Conversion to high recreation-intensity parkland is unlikely in the riparian zones due to 
the biological sensitivity, terrain steepness and broad base of federal, provincial and 
municipal protection covenants.  

Housing development is currently prohibited in all riparian areas in the project. Though it 
is possible that zoning restrictions could change in the future, there is no indication that 
this is a possibility. 

There are few other likely alternate project types to this project in the project riparian 
zones. The prevailing practice for stewardship of protected riparian land in the Lower 
Mainland of BC is that of simply excluding development and intensive human activity in 
the aforementioned zones. Parkland is managed for human use and to allow natural 
processes to occur. There are no current plans for reforestation of A. rubra-dominated 
lands or other areas with long-lived native species.27 It is observed that R. discolor is not 
intensively managed for elimination in the project area. 

As these lands have been set aside for conservation, in absence of the project it is likely 
that they would follow the natural seral progression of senescence to brush, in this 
particular case to R. discolor. Flatter and non-riparian parkland contained within the 
project boundaries also follows this progression to brush cover with minimal or absent 
overstory. 

It is believed that the project represents a scenario that would not happen in absence of 
carbon financing, thus negating the possibility of the project being the baseline. Due to 
the lack of seed stock and invasive brush (e.g., R. discolor) understory in the project 
areas, plus the natural seral progression of woodlands in the affected biogeoclimatic 
zones, the lands in question will exist in a very low carbon sequestration regime for many 
years in the absence of anthropogenic restoration activities.  

None of the municipalities nor Metro Vancouver has any plans to undertake a project of 
this nature. There are no existing laws, regulations or trends in general practice that 
would dictate or cause project activities to have been implemented in absence of the 
project. The priorities and available resources of these, and most other, municipalities do 
not allow for restoration of this type or scale to become possible. Common practice and 

                                                
27 personal communication with Mr. Bruce McLeod of the District of Maple Ridge and other municipal and 
regional government representatives. 
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observed current realities in the parks and riparian areas of the entire Metro Vancouver 
area all support the above assertions. Throughout the Lower Mainland region, similar 
patterns of Himalayan blackberry ingress and alder senescence are observed. No 
replanting activities are being implemented at this scale, largely testament to the very 
significant cost of undertaking ecosystem restorations of this scale and nature. It is 
therefore stated that this project or other activities like it do not represent the baseline. 

2) Future Carbon Stock Changes in the Absence of the Project 
In the absence of the project, the A. rubra-dominated ecosystems within the project area 
will senesce to brush.28 29 The greenbelt areas fall under this type of regime. To date, 
these typical high-density alder sites have followed the progression towards death and 
senescence as outlined by Newton and Cole (1994) for densely covered alder sites.30  

Early succession species like A. rubra suppress the development of native species such as 
T. plicata, P. menziesii and P. sitchensis. A. rubra has a relatively short productive life: 
stands of >40 years become decadent. Then, in dense sites, dead and dying mature A. 
rubra will be replaced by low productive, low biomass shrub vegetation, as young 
conifers that may have infiltrated are out-competed and die.  

Forest stands of productive A. rubra start to decay significantly after year 70 and 
disappear before year 96. Most lands within the project boundary were logged between 
40 and 80 years ago; dense pockets of A. rubra that formed through natural revegetation 
have now become decadent. These pockets will develop into low productive brush-
dominated lands, a process well underway in the CERP riparian areas.  

A. rubra stands have been modeled using TIPSY 4.0 and CBM-CFS3 and show a rapid 
decline in biomass starting at 70 years of age. The maximum carbon sequestered at the 
stand age of 590 tonnes/ha of tCO2e, which occurs at a stand age of 70 years, is very low 
for the local climatic and soil conditions. At this age, there is a balance between growth 
(and sequestration) and decay and decomposition (loss of carbon to the atmosphere).  

The baseline case of the project area states that brush species will replace A. rubra by the 
end of the 100-year crediting period. A landscape dominated by R. discolor sequesters 
carbon in the following fashion:31 

Live Biomass – 3.1 tonnes/ha (59% above ground biomass, 41% below ground biomass) 

Dead Biomass – 27 tonnes of stems 

(3.1 + 27) = 30.1 tonnes/ha of biomass, at 35% moisture 

                                                
28 Restoration ecology of red alder letter from Vince Poulin, B.Sc., A.Sc. Forestry, RPBio, QEP 
29 Personal communication – Sam Chan, Plant Ecologist, Pacific Northwest Research Station, Oregon, 
USA. November 22, 2006 
30 Newton M., E. C.  Cole, 1994. Stand development and Success ional Implications: Pure and Mixed 
Stands. In: The Biology and Management of Red Alder; David E. Hibbs, Dean S DeBell and Robert F. 
Tarrant, Editors. Oregon State University Press, Corvallis OR. Chapter 7, pp 106 – 115.  
31 Rubus discolor information sheet.  www.fs.fed.us/global/iitf/pdf/shrubs/Rubus%20discolor.pdf 
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30.1 tonnes x 65% = 19.56 tonnes dry biomass/ha 

19.56 tonnes x 50% (fraction of carbon in biomass) = 10 tonnes carbon/ha 

10 tonnes carbon/ha x 3.66 tonnes CO2/tonne carbon = 37 tonnes of CO2/ha 

With average carbon sequestration in excess of 3000 tonnes/ha in the project case, brush 
existing in the baseline yields a sequestration regime of approximately 1.2% that of the 
project case. 
 
The baseline case of senescence to brush is corroborated by a passage in The Biology and 
Management of Red Alder (Hibbs, DeBell, and Tarrant): 

Many alder stands in western Oregon have few associated conifers, leading some 
researchers to conclude that those alder stands will be replaced by shrubs and that 
without disturbance a shrub-dominated community may persist for an extended period of 
time (Newton et al. 1968; Carlton 1988; Tappeiner et al. 1991; O’Dea 1992). Clonal 
shrubs, particularly salmonberry, but also thimbleberry and vine maple, often form a 
dense shrub canopy which makes it difficult for conifers to invade and become 
established from seed. These shrub species can expand rapidly by vegetative 
reproduction as space becomes available due to death of the alder over-story (Tappeiner 
et al. 1991; O’Dea 1992; Zasada et al. 1992). 

Further understanding has been gained through standard forestry estimation generated by 
TIPSY. Based on the modeling integrated into the TIPSY system, percent coverage by A. 
rubra declines to zero by year 92 after clearing. As 2006 is approximately 60 years after 
the initial establishment of alder, ERA projects a 0% crown cover in the project area 
about 30 years from that date, well before the crediting date (date by which the carbon is 
actually sequestered) of the project in 2112, which reflects a stand age of 100 years after 
planting. Thus, in the absence of human intervention, the A. rubra-dominated landscapes 
in the project have a baseline crown cover of zero.  

In the parklands of the CERP there are a variety of future landscape outcomes which vary 
in accordance with current and historical use. In general, there would be a continuation of 
grassland ecosystems in areas currently in this stage with little change in carbon stocks, 
and possibly some ingress of Himalayan blackberry, which, as stated earlier, generally 
sequesters only 5 tonnes of CO2e per hectare. There would also be some conifer 
regeneration, but a majority of lands along the margins would likely be invaded by R. 
discolor, yielding a very low carbon sequestration regime. 
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3) Description of How the “Without-Project” Scenario Would Affect Local 
Communities in the Project Area 
Under the without-project scenario, communities will experience continued degradation 
of their greenbelts and riparian areas to the extent that these areas are no longer desirable 
for recreational purposes, nor supporting fish and wildlife populations, functional native 
vegetative cover and overall biodiversity. Because there is no definitive land use change 

effected in the CERP, but 
rather a metered 
incremental improvement 
of wild-spaces and 
parkland, drastic effects 
are not manifested by the 
project. These areas 
would remain accessible 
to the public; however, 
the highly degraded state 
of these once rich riparian 
ecosystems would 
deprive communities of 
educational and 
recreational 
opportunities. 
 

Greenbelts and riparian areas would continue to gradually lose their alder overstory and 
gain in brush cover, eliminating the potential for any coniferous or deciduous tree species 
to become established.  Based on existing ground cover, this brush layer would be made 
up largely of invasive species, including highly aggressive Himalayan blackberry (Rubus 
discolor), with a lesser component of native shrub species such as salmonberry (Rubus 
spectabilis).  
 
As alders died back and decayed, stream banks in certain places would erode, sometimes 
quite severely, leading to fences or sections of private property collapsing in some cases. 
The likely remedy for this erosion would be costly retaining walls or other bolstering of 
the stream bank. Municipalities and residents are also currently faced with considerable 
hazard and expense in these public areas from falling branches and trees as the alder 
decay; a threat that will persist as long as there is a dominant alder overstory in public use 
areas.   

4) Description of How the “Without-Project” Land-Use Scenario Would 
Affect Biodiversity in the Project Area 
Lack of treatment in the CERP will result in stands evolving without the benefit of 
planting. Sites lacking conifer understory will be seriously impacted as stands dominant 
to deciduous have little ability to naturally recruit shade-intolerant conifers to the stands. 
Net loss in biodiversity will therefore be significant as short-lived early seral trees break 
up and disappear, leaving only those shade-tolerant trees that established at the time they 



THE COMMUNITY ECOSYSTEM RESTORATION PROJECT 

 

 36 

seeded. In areas where advanced conifer regeneration is established, impacts will be less 
severe but still significant. In coastal forest ecosystems, site series conifers are needed for 
full functioning of forest and aquatic ecosystems. They need to be present in numbers and 
in species. Treatment stands in the CERP lacking advanced conifer regeneration will be 
most severely impacted as insufficient trees will lead to shortages in everything from 
snags and coarse woody debris to trees in and over streams. Lack of good forest cover 
means entire shifts in biodiversity. Trees are needed for roosting, foraging and denning 
by birds, bats and small mammals. On the ground, wood from trees provides the basis for 
much of the food web. Many insects, snails and salamanders live in woody habitats that 
come from trees. Wood from deciduous trees rots quickly and is not long lasting. Once 
down it is present for only a short time. Because of historic logging, agriculture and 
urban development, local forests in the CERP are all second-growth stands. Windfall is 
now a common occurrence due to these trees having been grown tightly together, 
resulting in small stem diameters relative to height and tiny rooting networks. Few have 
been previously exposed to wind. These factors ensure that tree loss will continue, if not 
accelerat,e as more and more of the early seral species die leaving gaps that are open to 
the wind. Net result without the project is an ever-simplified biodiversity.  
 
Further compounding the impact on conifer recruitment is the introduction of non-native 
plants in these stands. These invasives rigorously out-compete native trees and shrubs as 
they have no natural competition and are often ignored by local insect and wildlife not 
accustomed to these species as a food source. Invasive shrubs provide little in the way of 
slope stability and cause large amounts of sedimentation to enter adjacent waterways, as 
well as slope failure in many riparian areas. With a species like Himalayan blackberry, 
wildlife habitat is greatly reduced due to its dense growth and armed stem. Other 
invasives simply shade out native conifers, which, with their deep roots and long lifespan, 
would provide a long-term healthy structure to the stand. Without human interaction, 
these stands will senesce to shrub and lack the benefits of the natural configuration of the 
riparian ecosystems. In some instances, native shrubs are dominant, but a lack of 
significant seed source has eliminated the chance for native conifers to reclaim sites. 
These areas are often surrounded by residential or commercial buildings with declining 
deciduous and native shrubs in the understory. Over time these riparian areas will senesce 
to shrub (with invasives potentially encroaching), as the potential for shade-tolerant seeds 
to be introduced is limited.  

5) Description of How the “Without-Project” Land-Use Scenario Would 
Affect Water and Soil Resources (See also B5)  
Water and soil resources are inextricably linked to the rate at which CERP lands recover 
from being cleared. Trees are needed for bank stability, erosion control, shade, and small 
and large woody debris. Streams in the project area once supported large populations of 
fish, including salmon and resident fish species, but at a time when natural resources 
were freely available, settlers and even governments saw little need for forest practices 
that mitigated damage to them or their habitats. The result has been streams that  are no 
longer as productive as they once were. Cross-stream logging, clearing to stream banks, 
removal of large stable debris from their channels, high rates of sedimentation from 
ravines denuded of trees, and introduction of silt, sand and clay from gravel extraction 
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operations, highways, roads, and housing developments make restoration a priority 
objective for the CERP. Without the project, areas within the CERP will be slow to 
recover, if at all. Critical to recovery is full stocking of trees and the reestablishment of 
trees in essential places like on river and stream banks, adjacent to wetlands and on 
unstable soils. 
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G3. Project Design and Goals  

1) Scope of the Project and Summary of the Major Climate, Community and 
Biodiversity Goals 
ERA will be replanting native tree species on degraded land throughout selected 
municipalities in the Lower Mainland of British Columbia to reestablish forest with 
climax seral-stage characteristics. 
 
Restored riparian habitat and ecosystem functions, the reestablishment of productive 
temperate rainforest and improved outdoor space for area residents are the main outputs 
of the project. Following is a list of services and outputs the project will provide: 

1. Reduced atmospheric emission of GHGs via quantifiable and verifiable CO2 
removals based on the per-tree sequestration determined by the ISO 14064-2 
methodology.  
 

2. Restored riparian habitat via introduction of native conifers and their inherent 
ecosystem benefits such as long-standing recruitment of quality coarse woody 
debris for upslope and instream habitat features. Post-treatment areas in the 
project area will greatly enhance wildlife habitat via a gradual restoration of 
ecosystem structure and functions to pre-human disturbance levels. 
 

3. Additional conifer crown cover over time will have (via increased interception 
and uptake) a moderating influence on peak stream flows during major 
precipitation events as well as keeping water table levels higher and water 
temperatures lower during the summer dry season (due to increase shading).  
 

4. Restoration of degraded forest ecosystems that will enhance area residents’ 
recreational experiences and appreciation of the outdoors through improving the 
overall quality of parkland and conservation areas. This is achieved as a result of 
forest restoration providing significant improvements over time in visual quality 
and the removal of danger trees. 

 

2) Major Project Activities and Their Relevance to Achieving the Project’s 
Goals 

i) Project Implementation 
The project will involve the application of contemporary silvicultural best practices in the 
reestablishment of productive forest stands in the British Columbia coastal temperate 
rainforest. This project uses the free growing standards specified in the BC Forest 
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Practices Code’s Establishment to Free Growing Guidebook.32 The clearing of brush and 
Alnus rubra planting with ecologically suited species and subsequent stand tending of 
planted sites until they reach free growing is a firmly established practice in British 
Columbia. Further biodiversity enhancing features such as dead and dying tree snag 
components and on-ground and in-tree habitat features will be created.  

All project activities will be carried out according to project-generated GPG that has been 
set out in integrated standard operating procedures (SOPs). These SOPs are designed to 
ensure that both direct and indirect project outcomes will fully reflect management intent 
and GHG assumptions/targets (see discussion below on the SOPs).  

Trees will be planted individually or in small clusters. Individual tree growth within these 
clusters is significantly different from most BC industrial silviculture forest regeneration 
that is characterized by higher juvenile densities. BC industrial forestry GPG sets target 
initial establishment densities for clear cut silvicultural regimes at somewhere between 
900 and 1600 stems per hectare, depending on the biogeoclimatic subzone variant. 
Planted seedlings are supplemented by natural ingress resulting in overall juvenile 
densities that often surpass 5000 stems per hectare (planted stock and naturals). The 
result is a high level of intra- and inter-specific competition. At this stocking level, forest 
managers are required to thin to reduce juvenile densities down to the target stocking 
level. 

The growth potential of CERP clusters is inherently higher due to much lower juvenile 
densities. The target initial density in the project area is in the 294 to 384 stems per 
hectare range, which is much lower than those prescribed in even-aged silviculture plans 
for similar coastal areas which have a target establishment density of 900 stems per 
hectare. A factor that drives limited natural conifer ingress is the limited natural conifer 
seed source, given that there are very few remnant conifer stands in the southwestern 
Fraser Valley. Accordingly, there will be no significant period of juvenile growth 
suppression in the project silvicultural regime.  

Prior to planting clusters with native species, canopy gaps are identified and, where 
worker or public safety is a concern and/or an emerging gap can by enhanced, a limited 
number of senescent or dead pioneer trees will be felled. In these gaps there is sufficient 
light for the planting of shade-tolerant species such as western red cedar, western 
hemlock and Sitka spruce and, in many cases, light levels are sufficient for non-shade-
tolerant species such as Douglas fir and Black cottonwood. Within such identified canopy 
gaps, the ecologically suited native long-lived trees will be planted in cluster patterns on 
the best available microsites. Invasive shrubs and brush will be cleared manually, using 
chainsaws, power screefers and brush saws where appropriate. Where native vegetation 
competes with planted stems, this shrub layer will be selectively thinned out to allow 
sufficient light to reach the seedlings. However, it will not be completely removed in 
order to retain riparian habitat features as much as possible. In the interim period for 

                                                
32 BC Ministry of Forests and Range. 2000. Forest Practices Code of British Columbia: Establishment to 
free growing guidebook. Vancouver Forest Region. Version 2.3. [Internet]. [cited 2009 Apr 2]. Available 
from: http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/FREE/EFG-Van-print.pdf 
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these areas that have limited crown cover, the retention of native shrubs is important to 
help reduce surface erosion and moderate water temperatures during the summer dry 
season. 

Planting of trees is carried out in accordance with site-specific planting prescriptions that 
characterize each site, identify risk factors and set out the specific GPG regarding 
silvicultural objectives and treatments. As such, these prescriptions represent a 
refinement of general GPG wherein a qualified professional will determine what GPG is 
pertinent, adding as required professional opinions based on personal observations that 
are tempered by sound science.  

Planting prescriptions provide increased detail for each group of clusters or field 
treatment units wherein clusters have similar site characteristics and the same basic 
stocking standards and site preparation profile. The prescriptions provide information 
regarding species selection and cluster location for individual restoration sites and are 
completed by a registered professional biologist or a registered professional forester. 
Each prescription takes into account and follows municipality by-laws.  

Conifer seedlings planted in the project are grown from seed orchard seed. This ensures 
that the trees come from high quality, locally adapted, genetically diverse parent trees. 
The parent trees are selected through breeding for desired qualities such as enhanced 
growth potential and insect/disease resistance.33 These "plus trees" will ensure that trees 
planted in the CERP–MM project have a high chance of survival throughout the scope of 
the project. 

Freegro tree shelters have been used to protect all seedlings that are planted. These 
shelters reduce the risk of disease and provide a micro-climate that promotes better stem 
calliper and hence more robust, wind-firm trees.  

ii) Removal of Carbon and Measurable Units 
The procedure for calculating the removal of atmospheric carbon by western red cedar, 
Douglas fir, western hemlock and Sitka spruce is outlined below:  

• All carbon reporting is expressed as units of CO2e (in tonnes), which represents 
the amount of CO2 gases that, through photosynthesis (net primary productivity), 
have been fixed to produce the living above-ground and below-ground biomass in 
these terrestrial forest carbon sinks.  

• The CERP–MM project scenario is based on projected average individual tree 
sequestration rates. All calculations, estimates and verifications are expressed on a 
per-tree basis.  

                                                
33 Watts SB, Tolland L, editors. 2005. Forestry handbook for British Columbia, 5th ed. Vancouver (BC): 
Forestry Undergraduate Society, Faculty of Forestry, University of British Columbia. 
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• A BC Ministry of Forests growth and yield model (TASS II) is used to generate 
volume per age data for each of the conifer species using GPG site indices.34 A 
separate SIBEC site index has been assigned to each species in each subzone. 
TASS II runs are also based on a set of other GPG parameters including initial 
stand establishment densities. TASS II volume per age output data are then 
inputted into the Canadian Forest Service’s CBM CFS3 carbon budget model, 
which uses the volume data specific for each of the CERP–MM target species, 
taking into account a set of default parameters for the eco-region in which the 
project is located.  

• SIBEC growth indicator approximations are not available for Black cottonwood. 
Consequently, nearby Black cottonwood leading stands were sampled (i.e., age, 
height, DBH and density). From this and other growth and yield data, a 
representative age-volume curve was generated. This age-volume curve was then 
inputted into the CBM CFS3. 

• The methodology used models and measures carbon fluxes for both baseline/ 
status quo and project/enhanced silviculture treatment regime scenarios on a per 
stand (per hectare basis). 

• The CBM CFS3 carbon budget model calculates how carbon is first sequestered 
then transferred within a set of compartmentalized forest carbon pools and finally 
emitted back into the atmosphere. It takes into account stand mortality and 
turnover mortality and provides estimates of the transfers between above-ground 
and below-ground biomass and dead organic matter and organic soil carbon pools.  

• The total carbon in all the various pools and the total for the entire ecosystem is 
calculated on a per hectare basis. The total ecosystem value35 is the total 
elemental carbon in the system at the project end. In the CERP–MM the project 
timeline is 100 years.  

• The cumulative ecosystem total elemental carbon is then multiplied by 44/12 to 
arrive at the total gross CO2 sequestered to produce the carbon in the forest 
biomass and soil/litter compartments. This is expressed on a per hectare per 
species basis. 

• The net GHG removal enhancement represents the gross CO2e ecosystem 
sequestration minus 1) the CO2e sequestered in the baseline scenario at project 
end on a per species per hectare basis and 2) any project-related leakage that 
surpasses ‘de minimus’ levels.  

• This value is then divided by the initial density to produce an anticipated net 
sequestered CO2e per tree. The total carbon sequestered in the project is thus 
directly quantified and reported as a function of the number of trees planted. 

                                                
34 Site indices, which are tree heights at breast height age of 50 years, are approximated using the BC 
Ministry of Forests’ SIBEC system based on permanent sample plot data, other observations and ecological 
modeling. 
35 Total ecosystem carbon is defined as the total carbon in all biomass, dead organic matter and soil carbon 
pools. 
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iii) Competition with Brush 
As fast-growing brush 
and herbaceous 
species compete with 
planted trees in 
clusters during the 
period of juvenile 
growth, brush will be 
removed yearly until 
the trees are “free 
growing” (healthy, 
vigorous and released 
from brush 
competition). This 
project uses the free 
growing standards 
specified in the BC 
Forest Practices 
Code’s Establishment 
to Free Growing Guidebook.36 It is anticipated that cluster-planted and dispersed-planted 
trees will be free growin’ within 4 to 7 years from the time of establishment. All project 
planted trees will be monitored annually, and any subsequent brushing will be prescribed 
and implemented as required to ensure that free growing status is achieved within the 
targeted window. 

iv) Standard 
Operating 
Procedures (SOPs) 
All project activities 
will be carried out 
according to an 
integrated set of  
standard operating 
procedures (SOPs). 
An example of the 
SOPs used is 
provided in 
Appendix 1. SOPs 
are designed to 
ensure that both 
direct and indirect 
project outcomes 
                                                
36 BC Forest Practices Code – Establishment to Free Growing Guidebook 
http://www.for.gov.bc.ca/tasb/legsregs/fpc/FPCGUIDE/FREE/EFG-Van-web.pdf 
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will fully and accurately reflect management intent and GHG assumptions/targets. They 
are organized into two categories: SOPs that prescribe and define a sequential set of 
operational implementation activities/measures; and SOPs that address data management, 
project management and monitoring. 

3) Project Location 
Maps of the project location are provided in Appendix 2. 

4) Project Timeframe 
The lifespan of the project is 100 years. This duration has been chosen to ensure that 
large volumes of CO2 can be taken up and stored out of the atmosphere for a sufficient 
time to allow the atmospheric system to realize significant benefits towards avoiding 
climate change. The contractual terms with municipal and regional government 
landowners stipulate protection for no less than 100 years. It is also to be noted that this 
duration allows sufficient time for crediting of the project to ensure its economic success 
in the face of temperate growth rates and the expense of implementing its intensive 
ecosystem restoration activities. 

The lifespan of the trees ERA is planting is very long, providing significant levels of 
permanence for the carbon removals generated in the CERP. From approximately 100 
years old at age of maturity for the P. balsamifera ssp. trichocarpa37 to 500 years for P. 
menziesii,38 these trees sequester carbon for the long term. As there is no harvesting in the 
project area, no wood is intended to be removed from the project area. In addition, 
coniferous forest is a long-lived seral stage in this region, and shows all likelihood of 
persisting beyond the lifetimes of the individual trees we plant.  

5) Risks to Climate, Community and Biodiversity Benefits  

i) Clearing of Planted Areas for Housing, Municipal or Commercial Development 
All carbon rights generated through the project are assigned to ERA and its successors in 
the agreements which ERA has signed with the partner municipalities and Metro 
Vancouver.  

These agreements cover the 100-year period of the project. They specify that the partner 
local government can remove up to 50 trees from time to time to accommodate roadways 
and other municipal works. They also state that any removals in excess of 50 trees can 
only be carried out for the prosecution of public works or in the public interest, and that 
they will only occur when ERA is first consulted and is allowed to plant an equivalent 
number of replacement trees. The agreements do not in any way restrict the execution of 
the project.  

                                                
37 FRDA Report: Black Cottonwood and Balsam Poplar Manager’s Handbook  
http://www.for.gov.bc.ca/hfd/pubs/docs/Frr/Frr250.pdf 
38 USDA Forest Service http://www.fs.fed.us/database/feis/plants/tree/psemenm/index.html 
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The riparian zones within the project area of the CERP–MM are protected by the 
following legislation and regulations: 

• Federal: Federal Fisheries Act 
• Provincial: “Streamside Protection Regulation” Pursuant to Section 12 of the BC 

Fish Protection Act – Riparian Areas Regulation (RAR) – BC Ministry of 
Environment Land and Parks 

• Municipal: The City of Langley, plus all four Metro Vancouver parks are located 
within municipalities that have adopted the RAR 

 
Under the (provincial) Fish Protection Act – Riparian Areas Regulation (RAR), the park 
sites are designated as City of Langley municipal parks or Metro Vancouver regional 
parks and are thus permanently protected from private development. 

In Canada, the Canadian federal Fisheries Act (Section 35) makes it unlawful to 
harmfully alter, disrupt or destroy fish habitat without authorization. The Act makes it 
unlawful to deposit sediment in streams frequented by fish (Section 36), or to obstruct 
fish passage (Section32). Under the Fisheries Act, fish habitat is broadly defined as those 
parts of the environment “on which fish depend, directly or indirectly, in order to carry 
out their life processes.” Case law established that trees and the vegetation surrounding 
streams and riparian areas are by definition fish habitat. To meet both the legal 
requirements of the Act and the desires of the public to provide healthy and productive 
natural habitats for fish and wildlife, greenbelts and municipal parks are de facto set aside 
as reserves where plant and forest communities are being retained in perpetuity for public 
enjoyment and conservation, not logging.  
 
More recent provincial legislation further encouraged municipalities to become proactive 
in the setting aside of greenbelts for conservation and protection of streams and water. In 
1997 the provincial government empowered municipal governments through the BC Fish 
Protection Act (Section 12 [1]) and the Riparian Area Regulation (RAR) enacted under 
that section, to administer provincial government requirements for the protection of 
streams, fish and fish habitat. The regulation was developed to meet the statutory 
obligations of the Federal Fisheries Act for riparian management in urban areas. An 
excellent source of information on the RAR can be found at the BC Ministry of 
Environment website.39 This shift made environmental stewardship a goal of every 
municipality. With that has come a high standard of environmental excellence throughout 
Metro Vancouver by local governments for retention of vegetation. There is no provision 
in any local park or greenbelt for timber cutting. Within Metro Vancouver parks and 
greenbelts forest health issues make some tree removal necessary, but this is not logging 
and in nearly all cases trees removed are left on the ground to rot naturally.  

                                                
39 Environmental Stewardship Division, BC Ministry of Environment. Riparian areas regulation website. 
[Internet]. [cited 2009 Apr 2]. Available from: http://www.gov.bc.ca/env/ 
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ii) Underperformance of Forest Growth 
ERA has undertaken to develop and express its project to the ISO 14064-2 GHG 
Quantification Methodology. Successful validation of its carbon sequestration claims 
shall be considered to provide surety around its projections of forest growth and carbon 
sequestration. 

iii) Risk of Natural Disturbance 
The risk of natural disturbance at any significantly damaging level is low. Though the 
possibility of flooding and land wasting (e.g., land slides) exists, it is not expected to 
impact the project.  

The risk of fire is very low in the project’s peri-urban setting in the Lower Mainland of 
British Columbia. The default stand-creating disturbance used by CBM CFS 3 is wildfire. 
The default disturbance interval for the whole eco-region is 300 years. Fires would be 
immediately fought, as they would present a danger to public health and property. The 
risk of fire in and adjacent to the project would be lower than for the eco-region average 
due to the project’s setting. It is not expected that a forest fire, if it did occur, would 
destroy more than a few trees in the project area due to the intensity of urban firefighting 
coverage and the fact that it is made up of many geographically dispersed treatment units. 

Within the biogeoclimatic zone in which the project is located, both western red cedar 
and Douglas fir are very resistant to defoliating insects and disease. Sitka spruce has 
some susceptibility to spruce weevil. However, there is a low risk of a weevil infestation 
because of the low density per gross hectare of the planted Sitka spruce within the 
treatment areas, the heterogeneous nature in which the planting clusters are distributed, 
the use of seedlings that have been selected for their resistance to the weevil, and the 
presence of adjacent mature pioneer forest cover species which provide a physical barrier 
to the weevil’s spread. 

Although the project is located in an area that does not normally experience extended dry 
periods during which growth is inhibited, there is an inherent potential for periods of 
drought. However the majority of the microsites that are planted are in moisture-
receiving locations in riparian areas and therefore have a higher drought resistance. 

iv) Removal of Land from Public Access or Degradation of Recreational 
Opportunities on Public Land 
ERA does not limit access to the project area. Though some new areas will eventually be 
treed, this is predominantly caused by the replacement of blackberry thickets or 
individual senescent alder. ERA does not plant on playing fields, baseball diamonds or 
other recreational areas within parklands. 

v) Habitat Loss Through Conversion of Senescent Alder Stands and Blackberry 
Thickets 
Senescent alder stands and blackberry thickets are ubiquitous to the Lower Mainland of 
British Columbia. These ecosystems are present to such a degree that the conversion of 
the project areas to mimic climax seral-stage forest ecosystems will not significantly 
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impact the overall representation of the alder and blackberry ecosystems. ERA ensures 
that “wildlife trees” are preserved, when it is safe to do so. 

6) Stakeholder Identification 
Stakeholders of the CERPs are defined as anyone having a direct interest, legal or 
otherwise, in the management of and land-use decisions concerning greenbelts and 
riparian areas within a given municipality. These may include residents’ organizations, 
environmental non-government organizations, recreational interest groups, or First 
Nations who have recognized rights and title in the greater area. 

A CERP Steering Committee is formed in each jurisdiction where the project is being 
implemented (Maple Ridge, City of Langley, Township of Langley, Mission and Metro 
Vancouver). These committees are comprised of representatives of ERA, the local 
government and local non-government organizations. The local government decides 
which NGOs they will invite to participate based on their areas of interest. ERA 
encourages the participation of local First Nations on the Steering Committee. The 
purpose of the committees is to discuss implementation sites prior to implementation and 
provide a platform to discuss any concerns or issues that may arise. 

The design of the project has been informed and refined in consultation with many 
stakeholders during project development from 2003 to summer 2008. These stakeholders 
include the Alouette River Management Society, the Nicomekl River Enhancement 
Society, the Katzie First Nation and community contacts and businesses interested in 
ecosystem restoration.  

A list of the main stakeholder contacts for each of the steering committees can be found 
in Appendix 4, Key Community Contacts.  

i) Maple Ridge Steering Committee 
The Maple Ridge steering committee meets quarterly at the Alouette River Management 
Society headquarters, Rivers Heritage Centre, Maple Ridge, BC, Canada. These meetings 
will continue through the implementation stage. 

The CERP Maple Ridge is being undertaken in the traditional lands of the Katzie and 
Chehalis First Nations. A member of the Katzie Nation was present at the inauguration of 
the CERP on World Rivers Day, September 25, 2005, to help celebrate the opening of the 
project and learn about the work that is being done on the band’s traditional lands.  

ii) City of Langley Steering Committee 
City of Langley stakeholder consultations began April 5, 2007, with the first steering 
committee meeting. The steering committee and the membership meetings are held 
quarterly at the City of Langley offices and will continue through implementation. 
Minutes will be prepared and provided to City staff and elected community 
representatives. Stories pertaining to the project will be supplied to local media.  
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iii) Metro Vancouver, Township of Langley and Mission Steering Committees 
The Township of Langley and Mission initial steering committee meetings took place in 
the spring of 2008. These meetings had a similar structure to that of the City of Langley 
steering committee and will continue through the duration of the projects.  

The Metro Vancouver steering committee will be formed and convened in a fashion 
similar to that of the aforementioned projects. Meeting dates and committee members 
have not been set. 

The Langley City, Township of Langley and Metro Vancouver Parks module project 
areas take place on lands without current First Nations communities. No explicit 
engagement with First Nations is planned for this stage of the project. 

In addition to the stakeholders listed in Appendix 4, as an element of constant 
improvement in project design, ERA liaises with the following entities to stay current on 
aspects of community development in the context of GHG project design, ecosystem 
restoration, carbon market developments and offset project standards: 

 V.A. Poulin & Associates Ltd. 

 Timmenga & Associates Inc. 

 Ecotrust Canada 

 The Tree Canada Foundation 

 Gary Q. Bull, International Forest Policy, Economics of Ecosystem Services, 
UBC 

 Offsetters; EcoSecurities; Evolution Markets 

7) Project Transparency  
ERA has made the ISO validation/verification summary document, as well as Validation 
and Verification Statements, publicly available on the Canadian Standards Association 
GHG CleanProjects Registry. As well, this document, written to meet the CCBA’s 
Standards, will be posted on the CCBA website for 21 days to provide the public the 
opportunity to comment on the project. ERA will put a notice on its website that this has 
been done with a link to a downloadable copy of the document. Following the comment 
period and subsequent validation, project documents will remain available on the CCBA 
website. 
The project has been well publicized in local media, both print and television, in the 
communities surrounding the project area. Lines of communication have been established 
between municipal governments and ERA so that questions and concerns can be relayed 
to ERA. ERA has a vested interest in being available and reachable so it can explain the 
project, its goals and methods to the public, as public and municipal support are critical to 
the project.  
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For example, in partnership with the municipalities, ERA distributes fliers to local 
residents near treatment areas shortly before restoration work occurs. The fliers provide 
an overview of the work that is to occur, the purpose behind the work, and ERA contact 
information for residents who wish to discuss the project or gather more information 
about it. In future, to meet the requirements of the CCB standards, these fliers will 
include specific information regarding the project documents and where to locate them 
(i.e., online and at the ERA office, which is situated in the same geographic region as the 
projects). As well, when project field work is being carried out, signs with ERA contact 
information that inform the reader that this activity is taking place are placed on nearby 
public roads. 
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G4. Management Capacity  

1) Management Team’s Experience  
The Community Ecosystem Restoration Program Team: 

i) Team leader 
Robert Falls, Ph.D., R.P.Bio., President & CEO 
The team leader is responsible for providing strategic direction and overall management 
of the Community Ecosystem Restoration Program projects and ERA. Dr. Falls is a 
Resource Management Scientist with an academic history in photosynthesis and carbon 
sequestration and a business background in the energy and environment industries. He 
has a strong history in the climate change field, developing and managing projects in 
China and domestically for corporate clients. Dr. Falls founded and chaired GEMCO and 
the Sustainable Development Council for Canada’s largest integrated gas company. He 
has also served as an Adjunct Professor at the University of British Columbia’s Institute 
for Resources, Environment and Sustainability, and as a Senior Advisor to the Globe 
Foundation of Canada. 

Dr. Falls along with Bart Simmons (see overview of Mr. Simmons’ other areas of 
expertise below) have been leaders in actively seeking market solutions to profiling 
Voluntary Emissions Reductions (VERs) co-benefits. For example, ERA as an active 
member of Avoided Deforestation Partners was instrumental in supporting AD Partners’ 
submission at the UNFCC Conference in Poznan (Dec 1–12th, 2008). Dr. Falls and Mr. 
Simmons have also led ERA’s efforts to develop and implement Afforestation/ 
Reforestation projects both domestically in BC and internationally (e.g., Rwanda, 
Ecuador). It is this interest in capturing the co-benefits of ERA’s voluntary carbon offsets 
that has led to pursuing CCBA standards validation for its projects. 

ii) Project Methodology  
The project methodology team is responsible for creating the ISO14064-2 and CCBA 
documents for Validation.  

John Kendall, RPF 
John Kendall is ERA’s Company Forester providing project/program planning, 
prescription and operational support/coordination, as well as offset methodological 
development. Mr. Kendall has worked extensively with First Nation communities in 
Canada on a wide spectrum of resource management issues and has pioneered 
afforestation, reforestation and avoided deforestation projects in Central Africa and South 
America. 

John Block, B.Sc. 
Prior to working with ERA, John Block spent over 30 years with the BC provincial 
government, primarily in the Ministry of Environment and the provincial park system. 
Positions he held during that time included Manager of Operations and Director, BC 
Parks and Protected Areas Branch; Senior Policy Advisor with the Green Economy 
Secretariat; and Director, Strategic Initiatives with the Ministry of Environment. Mr. 
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Block has a BSc in Biology from the University of Victoria and did graduate-level 
studies in the Faculty of Forestry at the University of British Columbia. 

iii) Project Implementation 
The project implementation team is responsible for on-the-ground project design and 
implementation.  

Bart Simmons, M. Eng., QEP 
Bart Simmons has over 30 years of experience in restoring temperate forest ecosystems 
in British Columbia, and has become a recognized expert in forest regeneration, 
restoration of riparian ecosystems, urban watershed restoration, biodiversity 
enhancement, wetland creation and bioengineering in BC. Mr. Simmons is a Certified 
Silviculture Surveyor and a Qualified Environmental Practitioner. He has implemented 
riparian restoration projects on 15 watersheds within coastal BC as well as prescriptions 
on over 40 watersheds throughout BC. Mr. Simmons has been involved in over 50 
ecosystem restoration projects in urban watersheds, mostly in the Lower Mainland, and 
has overseen the planting of over 100 million trees. 

As ERA’s Chief Operations Officer, Mr. Simmons is responsible for directing and 
overseeing on-the-ground implementation of the CERP project activities. 

Tristan Jordan, B.Sc. 
Tristan Jordan has 7 years of experience in the forest industry as a timber cruiser and in 
prescribed burning. He graduated from UBC with a B.Sc. in Forest Resources 
Management. He is currently responsible for ERA’s GIS mapping and biometrics as well 
as being involved in sequestration analysis and project implementation. 

Eri Foster 
Eri Foster has 15 years’ experience in planting trees and ecosystem restoration in urban 
and remote watersheds. As well, he is a faller and has worked on many riparian 
restoration projects with Bart Simmons. He is skilled in creating biodiversity 
enhancement features including dead and dying tree snag components, on-ground and in-
tree habitat features in restoration treatments to create old growth tree attributes in early 
seral-stage stands. He is experienced in planting trees using cluster-planting techniques in 
brushy riparian sites. Mr. Foster is a Certified Silviculture Surveyor. 

iv) Ecosystem Restoration Prescription Team 
The Ecosystem Restoration Prescription Team is responsible for the design and 
development of the ecosystem restoration prescriptions. 

Vince Poulin, RP Bio QEP 
Vince Poulin has been directly involved with riparian ecology, riparian training and all 
aspects of forest management related to streams, lakes and wetlands since 1981. In 1998 
he began working extensively in riparian silviculture. He helped streamline the riparian 
assessment procedures contained in WRP Technical Circular No. 6 and has completed 47 
riparian assessments and 12 riparian restoration implementation projects, totaling 350 
hectares of riparian forest.  
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Mr. Poulin has been instrumental in the development of restoration techniques. He was 
the first riparian ecologist in BC to employ both aquatic and terrestrial ecosystem 
restoration techniques. 

Bart Simmons, M. Eng., QEP – Described above. 

Tristan Jordan, B.Sc. – Described above. 

v) Legal team 
Duncan Manson 
Mr. Manson graduated from the University of British Columbia Law School in 1979 and 
was admitted to the British Columbia Bar in 1980. For the last 26 years, Mr. Manson has 
provided counsel to individuals, public and private companies, financial institutions and 
government agencies concerning corporate and commercial transactions, real estate, 
stock and commodity brokerage transactions, securities matters, realization, professional 
liability and other areas of law. Mr. Manson’s law practice includes trial and appellant 
practice as well as providing general counsel to assist clients in structuring their affairs 
and resolving disputes.  

2) Management Capacity and the Scale of the Project 
ERA possesses abundant expertise on all aspects of project design, development, 
implementation and management required to deliver a project of this scale.  

Dr. Robert Falls has a science background in carbon sequestration and climate change 
and more than 25 years experience in project development and management at a senior 
level.  
Bart Simmons has extensive silvicultural knowledge and experience with a focus on the 
restoration of temperate forest ecosystems. He owned and managed one of the largest 
silvicultural firms in Canada and has extensive experience in delivering field projects on 
time and on budget.  
John Block has a 30-plus-year working history with the BC provincial government and 
held senior management-level positions focusing on parks, conservation and 
sustainability. He has knowledge and experience in the legislative and regulatory areas; 
in managing complex projects and consultants; and in methodology development and 
implementation.  
John Kendall has 26 years’ experience in coastal BC as a forester and silvicultural 
contractor during which time he, amongst other accomplishments, was responsible for 
over 20 silvicultural prescriptions to the BC Forest Practice Codes Standards; managed 
woodlots on behalf of First Nation clients; delivered several large-scale silvicultural 
training programs for First Nation clients; managed a large-scale non-timber products 
harvesting and transformation (taxol) project; did red alder merchantability and free to 
grow analyses for communities and the BC Ministry of Forests and Range; carried out 
several riparian restoration prescriptions; managed numerous basic and 
intensive silviculture contacts; and carried out numerous silvicultural surveys (free to 
grow and regeneration surveys).  
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Vince Poulin is one of the most experienced biologists in BC in the area of riparian 
ecology and restoration. His involvement in streamlining the provincial riparian 
restoration procedures and in the development of riparian assessments and 
implementation projects has provided him with a unique and extensive background for 
his preparation of the project restoration prescriptions as well as the provision of 
knowledge and technical advice useful in the implementation of the project.  

Finally, Tristan Jordan and Eri Foster, as a field implementation team under the direction 
of Bart Simmons, bring a range of knowledge and practical in-the-field experience that 
will ensure the project is efficiently delivered in the field while meeting regulatory 
requirements and stakeholder and partner interests and expectations.  

3) Key Technical Skills Required and Staff Possessing These Skills 
Executive strategy and management skills Robert Falls, Bart Simmons 
Methodology development, growth and 
yield and carbon modeling John Kendall and John Block 
Biodiversity assessment Vince Poulin, Erin Kendall 
Silviculture and ecosystem restoration 
project design John Kendall and Bart Simmons 
Biometrics and GIS Tristan Jordan 
Municipal engagement Bart Simmons and Tristan Jordan 
General management skills John Block, Erin Kendall 
Project management Tristan Jordan and John Kendall 
Field foreman and supervision Eri Foster 
Carbon tracking and management skills Maud Warner 
Ecological prescriptions Vince Poulin 

4) Financial Status of the Organization 
ERA Ecosystem Restoration Associates Inc. is a subsidiary of the parent company 
Carbon Offsets Ltd. ERA Carbon Offsets is a Canadian TSX Venture listed Public 
Corporation. Corporate documents, including financial statements, are available on the 
SEDAR website: 
http://www.sedar.com/DisplayProfile.do?lang=EN&issuerType=03&issuerNo=00022948 
 
ERA Carbon Offsets is debt free.  
 
ERA will provide company financial statements and other related financial information 
that the third-party project auditor requires to verify the organization’s financial health. 
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G5. Land Tenure 

1) Private Property and Related Rights 
The CERP is implemented on municipal and regional government property with the 
expressed contractual approval of said governments. The following procedures have been 
implemented by ERA to ensure its project activities do not encroach uninvited on private 
property, community property or government property: 

• Where available, GIS data are provided by the local government partners, 
enabling ERA to create georeferenced maps and planting prescriptions. A 
registered professional biologist or forester prepares the latter. 

• If GIS data are not made available, the local government partner will provide 
adequate maps showing municipally owned land. From these maps planting 
prescriptions are created. Where discrepancies occur as to where municipal 
boundaries end and private properties begin, detailed property boundary maps are 
referenced. 

• Project Steering Committees are established with each local government partner. 
The committees are composed of variety of interest groups and stakeholders, ERA 
staff and staff from the local government partners. The planting prescriptions are 
reviewed by the steering committee members, questions or concerns are raised 
and addressed. Prescriptions are modified as a result suggestions raised by 
stakeholders. Any discrepancy with project boundaries, planting prescriptions, 
project methodologies etc. are addressed and dealt with prior to implementation. 

• A steering committee is set up were various interest groups/stakeholders meet 
with ERA staff as well as land owner (muni). Planting prescriptions are reviewed 
and any questions/concerns may be addressed. Prescriptions are modified from 
suggestions raised by stakeholders. Any discrepancy with project boundaries, 
planting prescriptions, project methodologies, etc., are addressed and dealt with 
prior to implementation. 

• Senior ERA staff discusses the planting prescriptions with field staff following 
approval of prescriptions/prescription area. Field staff are instructed to strictly 
adheres to prescription boundaries. 

• Should a land owner raise a concern with ERA about the possible encroachment 
onto adjacent land, ERA will contact the appropriate local government to obtain 
detailed property boundaries of the properties. ERA will then visit the site with 
appropriate parties (including the land owner), using maps and equipment to 
verify property lines. 

• In the even that property lines have been crossed and planting has taken place 
outside CERP project boundary, ERA will relocate planted trees and undertake 
any reasonable measures to ensure the affected land owner has been properly 
compensated for the encroachment.  
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If a concern has been raised by the owner of private, community or government property 
about a possible encroachment, ERA will also follow its Conflict Resolution Process (see 
Appendix 5) in the resolution of such complaints.  

2) Land Tenure Problems  
The CERP does not require relocation of people; all land is owned by local or regional 
government and is protected as park land. There are no land tenure problems. 

3) Potential In-migration of People  
There is no potential for in-migration into the project area. 
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G6. Legal Status  

1) Compliance with Laws  
For this project, ERA carried out a full review of legal requirements and ensured the 
project complies with all pertinent legislation, regulations and bylaws. The legislation, 
regulations and bylaws that were reviewed are outlined in section G3.5 of this document. 
In addition, although it is not a legal requirement, ERA has given notice to key regulatory 
agencies, such as the federal Department of Fisheries and Oceans, that this work is taking 
place. 

2) Approval from the Appropriate Authorities 
The elected mayor and councils of all of the municipal government partners involved in 
the project passed resolutions approving their involvement. In the case of Metro 
Vancouver, the Metro Vancouver board approved their participation in the project. The 
board is composed of elected officials who are appointed as representatives of the areas 
they represent within the Metro Vancouver area. Subsequent to these approvals, contract 
documents were signed by each municipality and Metro Vancouver which outline the 
terms and conditions of the project as they pertain to the areas to be restored within their 
respective jurisdictions. Copies of these contracts are retained in ERA’s offices and have 
been made available to the project third-party evaluator for review. 
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G7. Adaptive Management for Sustainability  

1) Management Actions, Monitoring Programs and Reliable Feedback  
ERA is committed to undertaking and achieving continuous improvement in the design, 
planning and execution of this and other community ecosystem restoration projects. 
There are two main processes in place to ensure that the CERP generates and 
incorporates feedback and learning to improve the project outcomes: 

1. A program of continuous improvement (adaptive management) has been 
established through the course of validation of a series of CERP methodology 
modules. As ERA completes modules of the CERP, learnings, expertise and 
validator-raised opportunities for improvement are integrated into the 
methodology. This has given ERA an opportunity to refine its projects on an 
ongoing basis.  

2. As described earlier in this document, ERA has codified many of its project 
processes as standard operating procedures (SOPs). These SOPs enable 
unambiguous direction on the key project activities, strengthening the reliability 
and replicability of the CERP. These SOPs are regularly reviewed for efficacy 
and against what is actually being done in the field and are updated as necessary. 
ERA’s use of SOPs is a valuable feedback mechanism for improving project 
outcomes. 

Within this context, specific mechanisms are incorporated into community ecosystem 
restoration projects that provide ongoing feedback so that project concerns/issues/needs 
are dealt with as soon as possible and project outcomes are improved. These feedback 
mechanisms include: 
 

• CERP steering committees: 
o These committees are comprised of members from ERA, local 

government and local NGO groups. The purpose of these steering 
committees is to discuss implementation sites prior to ERA crews carrying 
out their fieldwork. The steering committees have access to all site 
prescriptions in order to increase their knowledge and understanding of the 
implementation. The steering committees also work together on resident 
notifications to help identify and implement additional opportunities for 
resident education and awareness. 

• Site visits with RPF/RPBio 
o Site visits are conducted with a senior-level RPF/RPBio to carry out 

prescription compliance checks. These visits enable crew and senior 
professionals to speak frequently about progress of implementation and to 
provide feedback.  

o Site visits by an RPF/RPBio may result in revised or new SOPs.  
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• Residents: 
o Local residents are able to contact ERA crews and the ERA office to 

speak about the project. In situations where there is concern expressed by 
a resident regarding a specific site, the project manager meets with the 
resident to discuss the project and view the site. If additional work is 
required on site as a result, the project manager directs the crew to carry it 
out. 

• ERA’s maintenance crew: 
o ERA’s crew maintains all planted trees and implementation sites for up to 

seven years. This enables the replanting of dead or underperforming trees 
(to age 4). In areas where tree mortality is unexpectedly high, the crew 
alerts the project manager. The project manager and the senior RPF/RPBio 
visit the site to determine the cause of mortality and how the planting 
procedure for the site needs to be adapted in order to minimize mortality. 
Additional considerations include light, space, slope, tree stock and tree 
handling from the nursery. All trees that get replaced are tracked and have 
their location noted, ensuring hard data on survival are transmitted to the 
ERA office. 

•  Permanent Sample Plots (PSPs): 
o ERA sets up permanent sample plots in areas of operation for data 

collection on tree growth. These data will be collected for the duration of 
the project and compared to modeled tree growth. Adjustments will be 
made accordingly. 

• Municipal Staff 
o Site visits with municipal staff are valuable for feedback on 

implementation procedures. As municipalities differ in their approach to 
ecosystem restoration, it is important to visit sites with municipal staff to 
obtain feedback and suggestions for improvement. 
 

An example of management actions generating reliable feedback that has resulted in 
improved project outcomes is the identification of the need for, and preparation of, a 
Sample Planting Key (see Appendix 6). The key codifies what type of trees should be 
planted under the range of specific microsites in the planting areas and is used by field 
crews as a reference guide. It serves as background information in the use of the planting 
SOPs. 

2) Plan for Documenting Decisions, Actions and Outcomes 
Through the acquisition of new data, methods and best practices from the above-noted 
feedback mechanisms and other relevant sources, and their incorporation into the CERP 
project methodologies as noted in section G7.1 above, ERA ensures that this adaptive 
management knowledge is incorporated into its program decisions, actions and outcomes. 
Also, the writing of the project methodology to the ISO 14064-2 standard also ensures 
that it is generating a reliable project that is relevant, accurate, transparent and complete 
in its documentation. ERA has developed a management plan for documenting project 
decisions, actions and outcomes and sharing the information with others within the 
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project team and overall organization so that experience is passed on and not lost when 
individuals leave. This management plan is composed of the following elements:  
 

• ERA will implement an inclusive and collaborative project management style. 
Team members will work collaboratively and through monthly project team 
meetings continuous feedback among the team will be facilitated and discussions 
will be held about what is and is not working and what needs to be done to 
ensure continuous project improvement. 

• Information gathered at the operational level will be incorporated into an annual 
report that will be presented to ERA management and the CERP Steering 
Committees. The report will include documentation of the following information: 
 

 Project completion status (trees planted and tonnes sequestered) 

 Community and stakeholder involvement 

 Issues – what led to these issues, how they were resolved and what 
processes were adapted as a response 

 Plans for the following year – municipalities in which projects will 
occur, trees planting estimates 

 General feedback from project participants 

• ERA will have periodic third-party program reviews carried out. These reviews 
will involve the accessing of CERP data, discussions with members of the CERP 
Steering Committees and relevant ERA personnel. The results will be 
documented, recommendations will be made for improvement, and resulting 
changes will be made to the project methodology.  

• Changes in staff will create a shift in knowledge and expertise within the 
organization. In the event that a team member leaves the project, ERA will 
establish a period where the leaving team member will work with another team 
member to ensure that a transfer of all pertinent information takes place. ERA will 
also ensure that new staff filling vacancies will be adequately trained to carry out 
their responsibilities. 

 
• Finally ERA will disseminate knowledge of the project and about methodological 

adjustments and procedural improvements throughout the organization via 
periodic staff training sessions. These will include sessions for both project 
management staff and field implementation staff. 

3) Project Design Flexibility and Accommodation of Potential Changes 
Having successfully implemented ecosystem restorations for carbon offsets for over three 
years, ERA has demonstrated flexibility in its project design, implementation and 
management. Following is a list of steps ERA has taken that illustrate how it has built 
flexibility and accommodation of changes into this project: 
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• The CERP program has been developed using a modular approach. As CERP 

projects are carried out in new areas, the methodology is updated using the 
knowledge gained in earlier implementations. 

• SOPs have been developed and are reviewed and updated on an ongoing basis 
(see example SOP in Appendix 1). 

• A SOP has been developed (SOP#16) that outlines procedures to be followed to 
accommodate changes in the CERP methodology that have been identified as 
being required. 

• Ongoing monitoring of permanent sample plots is to be undertaken every year for 
the first seven years, followed by every five years for the life of the project. The 
purpose of this monitoring is to verify the planting, survival and sequestration of 
carbon by the trees planted.  

• Input provided by stakeholders, in particular from the project steering committees, 
is used in the ongoing updating of the project design. 

• ERA is gathering information on an ongoing basis from the scientific community. 
As information is obtained that has implications to the current design of the 
project methodology, changes are made to SOPs and other elements of the 
methodology to accommodate this information. For example, changes have been 
made to the shape of clusters and the number of trees planted per cluster since the 
initial implementation of the CERP. 

• ERA has used existing forestry models such as TASS II to compare the 
development of stem volume based on empirical tree measurements with those 
from literature and modeling sources. This comparison showed that the tree 
volume calculated using the ERA method of measuring remnant trees is not 
different from that generated with TASS II calibrated with the site specifics as 
obtained from the field. The stem volume-age curve is the driver for the 
sequestration calculations. Identical stem volume-age curves indicate that the 
sequestration is identical.  

4) Long Term Sustainability of Project Benefits  
ERA can demonstrate its commitment to the long-term sustainability of the project 
benefits through the following actions, outcomes and developments:  
 

• The contracts which ERA has signed with its government partners are for 100 
years, strictly limit the number of trees that can be removed by the partner 
municipalities, and provide ERA the authority to replace trees that are removed. 

• Since the initiation of the original CERP project in 2006, as a result of signing a 
contract with the Municipality of Maple Ridge, ERA has expanded the program to 
include contracts with the Township of Langley, City of Langley, Mission and 
Metro Vancouver. With Maple Ridge plantings being completed in summer 2008, 
it has moved on to planting in these other jurisdictions. 
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• The revenue generated through the sales of offsets in one project area support the 
implementation of new projects in other areas. 

• A 25% holdback on total estimated carbon sequestered has been implemented as 
part of the project methodology to buffer against uncertainty in the project. Over 
time, if the actual carbon sequestered is above the net verified tonnage level, a 
removal of tonnes from the holdback reserve will be initiated. These tonnes can 
then be sold as offsets which will provide a longer term source of revenue that 
will support the project. If it is below the verified tonnage levels, this will not 
occur.  

• The mechanism allowing the withdrawing from the 25% holdback reserve 
described above with the successful implementation of the project provides value 
to the project over its lifetime. 

• ERA is working on an ongoing basis to add new municipalities to its community 
ecosystem restoration program. As of November 2008, it was in the process of 
developing overview reports for four additional municipalities, which is the first 
step towards entering into contractual agreements. 

• ERA is currently exploring the possibility of extending this program to 
encompass partnerships to carry out restoration projects with BC First Nations. 

• ERA is also in the process of developing projects in Africa (Rwanda) and South 
America (Ecuador and Peru). These projects will involve both 
Afforestation/Reforestation as well as avoided deforestation (Reduced Emissions 
through Deforestation and Degradation – REDD) related initiatives. By 
generating both ex-ante and ex-post carbon benefits, ERA is building its business 
for the long term. 

• In July 2008 ERA became a public traded company (on the Toronto Venture 
Exchange); it has no debt and has a substantial cash balance available to fund 
operations into the future. 

• In the three years since the initial implementation of the CERP, ERA has 
increased its staff from three people to more than 15 to accommodate the need for 
additional expertise and resources to carry on with its expanded program. 

• The undertaking of a CCBA Standards Validation is an indication that ERA is 
fully engaging with its CERP projects to maximize their benefit to the 
environment and society, above and beyond the carbon benefit. 
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Climate 

CL1. Net Positive Climate Impacts  

1) Estimation of the Net Change in Carbon Stocks  
ERA has followed the UNFCCC Afforestation/Reforestation Methodology ARAM0002 
Methodology in its estimation of net change in carbon stocks. The sequestration of 
carbon in this project is directly related to the number of trees planted and the growth of 
each tree species. This prediction is based on ecosystem modeling of sequestered carbon 
using SIBEC, the TIPSY 4.1 program and the TASS II and CBM CFS3 models. The 
CBM CFS3 is compliant with the carbon estimation methods outlined in the IPCC Good 
Practice Guidance For Land Use, Land-Use Change and Forestry (2003) report. 
Overviews of SIBEC, TIPSY, TASS and CBM CFS3 are provided in sub-section CL1.2 
below. 

i) Main Features and Characteristics of Methodology Used 
The main features and characteristics of this Afforestation/Reforestation (AR) 
methodology are: 

• While specific to one project area, the principles and methods used are 
transferable to other project areas that have similar site conditions, stand types 
and silvicultural/environmental management objectives. 

• Degraded ecosystems are restored through the planting of native, long-lived 
coniferous and deciduous trees. 

• Trees are planted in clusters within emerging or existing canopy gaps resulting 
from senescence and/or mortality within the degraded forest ecosystem dominated 
by relatively short-lived pioneer species, such as red alder. 

• All project activities are carried out according to project generated GPG that has 
been set out in integrated standard operating procedures (SOPs). 

• The net level of GHG removal enhancements anticipated in the project scenario is 
calculated via the following steps:  
a) Stratifying the project area into plantable site series or ecotypes, according to 

the biogeoclimatic (BEC) system.40 

b) Determining the site index (i.e., height of dominant trees at 50 years of breast 
height age) for the lead species of each plantable site series that is also the 
target project species. 

                                                
40 The finest level of resolution of the Biogeoclassification (BEC) system used in British Columbia wherein 
each individual site series has the same basic soil moisture and soil nutrient regime. 
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c) Determining the weighted site index for the target project species using the BC 
Ministry of Forest’s SIBEC41 second approximation values that are adjusted 
with other pertinent, representative, result-based42 data where available. 

d) Using the BC Ministry of Forests’ TASS II stand growth and yield model to 
determine the merchantable volume per age class (0 to 100 years) profile for 
each target project species as a function of the weighted site index and initial 
planting density. 

e) Inputting the volume per age class data for each target species into the 
Canadian Forest Service’s Carbon Budget Model (CBM), along with other 
pertinent input parameters that accurately describe the project area and the 
project’s silvicultural regime. 

f) Taking the CBM output value for total stand ecosystem carbon per hectare at 
age 100 for each target project species and multiplying it by 44/12 to produce 
the total sequestered CO2 value per hectare taking into account all eligible 
pools.43 

g) Subtracting baseline sequestered CO2 per hectare value (at 100 years) if it is 
above the ‘de minimus’ level from the total sequestered CO2 value per hectare 
for each species. 

h) Subtracting any project ‘leakage’ emissions, if such values are above the ‘de 
minimus’ level, from the sequestered CO2 per hectare value, as calculated in 
step ‘g’ above, with the result being the total net sequestered CO2 per hectare 
for each target project species. 

i) Dividing the total net sequestered CO2 per hectare for each target species by the 
project’s target initial establishment density to produce net sequestered CO2 
per tree for each target species. 

j) Multiplying the estimated number of trees for each target species to be planted 
in the project by the net sequestered CO2e per tree for each respective species. 

k) Compiling all total net values for each of the species to produce an estimated 
combined CO2 sequestration level for the entire project. 

• For Black cottonwood, SIBEC site index approximations are not available. 
Consequently, steps ‘b’ to ’d’ are replaced by sampling Black cottonwood leading 
stands in older age classes (>40 years) that are growing on sites similar to the 
project area. Data from these sampling plots will be combined with other Black 

                                                
41 SIBEC is the acronym for Site Index per Bio-geo-ecological Classification. 
42 From the BC Ministry of Forests ‘Results Database’ and other measured SIs from sample plots not 
included in that official database (from within the same BEC subzone). 
43 Above ground stemwood, above ground foliage, above ground branches, below ground roots and 
litter/soil classes (coarse woody debris, large organic debris, humus, fine litter and soil organic carbon). 
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cottonwood growth and yield data to produce a representative age-volume curve 
that is then inputted into the CBM CFS3 model. 

 

ii) Overview of Predictive Modeling, Databases, Programs and Models Used 

SIBEC44  
BC’s Biogeoclimatic Ecosystem Classification (BEC) system organizes knowledge of 
ecosystems and provides a framework within which to manage forest resources. This 
classification system has been the foundation for forest management decisions in BC for 
more than 20 years. The Site Index Estimates by Site Series (SIBEC) project was 
initiated to develop a comprehensive, indirect method of estimating site index in forest 
stands where direct determination of potential productivity was not possible. The 
provincial SIBEC database was initially compiled in 1994-5. A second approximation of 
the model was released in 2002. 

For more information on SIBEC go to http://www.for.gov.bc.ca/hre/sibec/Index.htm  

TASS II model 45 
The Tree and Stand Simulator (TASS) is a three-dimensional growth simulator developed 
by the BC Ministry of Forests that generates growth and yield information for even-aged 
stands of pure coniferous species of commercial importance in coastal and interior forests 
of British Columbia. TASS: 

• Is a biologically oriented spatially explicit individual tree model. 

• Was designed to produce potential growth and yield tables for even-aged 
managed stands. It is calibrated for four coastal and four interior species in British 
Columbia. 

• Generates the yield table database for TIPSY (see below). 
 

For more information on TASS II go to http://www.for.gov.bc.ca/hre/gymodels/tass/ 

TIPSY 4.1 Growth and Yield Program46 
TIPSY is a growth and yield program also developed by the BC Ministry of Forests that 
provides electronic access to the managed stand yield tables generated by TASS. TIPSY 
retrieves and interpolates yield tables from its database, customizes the information and 
displays summaries and graphics for a specific site, species and management regime. 

                                                
44 From a brochure entitled SIBEC Newly Released SIBEC Estimates Offer Forest Managers Improved 
Accuracy and Precision. BC Ministry of Forests Research Branch 
45 From information provided on the BC Ministry of Forests and Range website: 
http://www.for.gov.bc.ca/hre/gymodels/tass/ 
46 From information provided on the BC Ministry of Forests and Range website: 
http://www.for.gov.bc.ca/hre/gymodels/TIPSY/index.htm 



THE COMMUNITY ECOSYSTEM RESTORATION PROJECT 

 

 68 

Yield tables are available for various even-aged coniferous species, as well as trembling 
aspen and red alder, growing on the coast and in the interior of British Columbia. 

For more information on TIPSY go to 
http://www.for.gov.bc.ca/hre/gymodels/TIPSY/index.htm 

CBM CFS3 Model47  
The CBM-CFS3 is a model of forest ecosystem carbon dynamics developed by the 
Canadian Forestry Service that can be used by forest managers and analysts to assess the 
carbon stocks and changes in carbon stocks. Although developed primarily to assess 
carbon dynamics at the operational scale, the model can also be used to explore carbon 
dynamics for smaller areas, down to the stand level. The model can be used to assess past 
changes in carbon stocks using information on management actions and natural 
disturbances that have occurred or to evaluate future changes that would result from 
scenarios of management actions and natural disturbances. The CBM-CFS3 accounts for 
carbon stocks and stock changes in tree biomass and dead organic matter (DOM) pools. 

The CBM-CFS3 modeling framework can be used to simulate the dynamics of all forest 
carbon stocks required under the Kyoto Protocol (above ground biomass, below ground 
biomass, litter, dead wood and soil organic carbon).  

For more information on CBM-CFS3 go to the Natural Resources Canada Carbon 
Accounting website: http://carbon.cfs.nrcan.gc.ca/CBM-CFS3_e.html 

iii) How the Project Will Achieve Net Change in Carbon Stocks 

The project will achieve GHG removal enhancements through the removal of carbon in 
the form of CO2 from the atmosphere and its sequestration via the establishment of a 
forest cover comprised of relatively fast-growing native species. ERA used good practice 
guidance (GPG) contained in the BC Ministry of Forests A Field Guide for Site 
Identification and Interpretation for the Vancouver Forest Region pertaining to 
biogeoclimatic ecosystem classification to determine which tree species are ecologically 
suited for individual sites after they have been characterized using the methodologies 
contained therein.48 Appropriate literature for GPG on trees and eco-regions/biomes not 
covered in the guide will be sourced as appropriate and included in each project/area-
specific implementation module.  

Trees will be planted in small clusters. Individual tree growth within these clusters is 
significantly different from most BC industrial silviculture forest regeneration which is 
characterized by higher juvenile densities. BC industrial forestry GPG sets target initial 

                                                
47 Kull SJ, Kurtz WA, Rampley GJ, Banfield GE, Schivatcheva RK, Apps MJ. Operational-Scale Carbon 
Budget Model of the Canadian Forest Sector (CBM-CFS3) Version 1.0: User’s Guide. Edmonton (AB): 
Northern Forestry Centre, Canadian Forestry Service. 
Natural Resources Canada. [updated 2008 Dec 10]. Forest carbon accounting. [Internet]. [cited 2009 Apr 
5]. Available from: http://carbon.cfs.nrcan.gc.ca/CBM-CFS3_e.html 
48 BC Ministry of Forests and Range. 1994. A field guide for site identification and interpretation for the 
Vancouver Forest Region. Land Management Handbook Number 28. 
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establishment densities for clearcut silvicultural regimes at somewhere between 900 and 
1600 stems per hectare, depending on the forest biogeoclimatic subzone. Planted 
seedlings are supplemented by natural ingress resulting in overall juvenile densities that 
often surpass 5000 stems per hectare (planted stock and naturals). The result is a high 
level of intra- and inter-specific competition. At this stocking level, forest managers are 
required to thin to reduce juvenile densities down to the target stocking level. 

The growth potential of the clusters is inherently higher due to much lower juvenile 
densities. The target initial density in the project is 294 to 384 stems per hectare range, 
which is much lower than those prescribed in even-aged silviculture plans for similar 
coastal sites which have a target establishment density of 900 stems per hectare. A factor 
that drives limited natural conifer ingress is the limited natural conifer seed source given 
that there are very few remnant conifer stands in the southwestern Fraser Valley. 
Accordingly, there will be no significant period of juvenile growth suppression in the 
project silvicultural regime.  

Prior to planting clusters with native species, canopy gaps are identified and, where 
worker or public safety is a concern and/or an emerging gap can by enhanced, a limited 
number of senescent or dead pioneer trees will be felled. In these gaps there is sufficient 
light for the planting of shade tolerant species such as western red cedar and Sitka spruce 
and, in many cases, light levels are sufficient for non-shade tolerant species such as 
Douglas fir and Black cottonwood. Within such identified canopy gaps, these 
ecologically suited native long-lived trees will be planted in cluster patterns on the best 
available microsites. Invasive shrubs and brush will be cleared manually, using 
chainsaws, power screefers, and brush saws where appropriate. Where native vegetation 
competes with planted stems, this shrub layer will be selectively thinned out to allow 
sufficient light to reach the seedlings. However, it will not be completely removed in 
order to retain riparian habitat features as much as possible. In the interim period for 
these areas that have limited crown cover, the retention of native shrubs is important to 
help reduce surface erosion and moderate water temperatures during the summer dry 
season. 

When compared to a baseline/status quo scenario, that can be characterized primarily as 
invasive shrub cover succeeding senescent pioneer stands, the carbon stored 100 years 
after treatment in living above-ground biomass, below-ground biomass and dead organic 
matter in soil compartments (pools) will be much higher than the low carbon stocks in 
persistent, baseline, invasive brush complexes.  

2) Other Non-CO2 Greenhouse Gases 
Non-CO2 gasses are highly unlikely to account for more than 15% of the project’s overall 
GHG impact. 

3) Net Climate Impact  
The sequestration of carbon in this project is directly related to the number of trees 
planted and the growth of each tree species. Tree species makeup depends on the site 
conditions, slope and aspect of each planting site. The number of trees planted per species 
and in total is measured throughout planting, declared in the data for each project module 
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and included in the ISO 14064-2 verification report. Net carbon sequestration is broken 
down on a per-tree basis for each species, as well on a total per species, based on 
numbers to be planted. It is estimated that approximately 148,000 trees will be planted 
through the implementation of the project within the system of greenbelts and parks 
which encompass approximately 700 hectares in area (Note: this area refers to the total 
area of these lands and not the specific areas planted). 

The following table indicates 100-year net sequestration (e.g., above the baseline 
scenario) in tCO2e per tree and per hectare for each tree species.  

 CWHxm1 subzone CDFmm subzone CWHdm subzone49 

Species tCO2e per 
tree at 100 

years 

tCO2e per 
hectare at 
100 years 

tCO2e per 
tree at 100 

years 

tCO2e 
per 
hectare 
at 100 
years 

tCO2e per 
tree at 100 
years 

tCO2 per 
hectare 
at 100 
years 

Black cottonwood 
(Act)  

11.0 3,234 NA NA 13.1 3,851 to 
5,043 

Western red cedar 
(Cw)  

5.9 1,741 5.7 1,682 7.2 2,124 to 
2,765 

Douglas fir (Fd ) 9.3 2,744 5.4 1,593 12 3,540 to 
4,608 

Western hemlock 
(Hw) 

NA NA NA NA 7.6 2,242 to 
2,918 

Sitka spruce (Ss) 13.3 3,924 8.2 2,419 13.3 3,924 to 
5,107 

 

A copy of the CERP validation statement for the Maple Ridge municipality module is 
attached in Appendix 5 as demonstration that the project will give positive results in 
terms of overall GHG benefits delivered. 

 

                                                
49 The trees  planted per hectare in the CWHdm subzone vary from 295 to 384. 
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CL2. Offsite Climate Impacts (“Leakage”)  

1) Estimate of Potential Offsite Decreases in Carbon Stocks Due to Project 
Activities 
ERA expects that there will be very limited offsite decreases in carbon stocks due to the 
CERP. This is primarily due to the fact that there is equivalence in type and level of 
activity of products and services between the project and the baseline scenario. Land use 
in both cases is essentially the same. As ecosystems are restored throughout the 
implementation of the CERP, parkland remains parkland with and without treatment. 
Greenbelt areas throughout the municipalities also continue essentially as before.  

This landscape-based project yields equivalence in levels of service as the pre- and post-
project land uses are identical. There will be no market shift in land use nor tangible 
products produced in either the baseline or the project case. Land currently in the 
greenbelts will remain protected, continuing to play its existing roles of land 
conservation, stream flow regulation, species protection and limited recreation. Parklands 
will also see equivalent levels of service, as the planned planting will not drastically alter 
any usage patterns in the parks. Though the parks may become somewhat more pleasant 
due to shading and the beauty of the new trees, it is not expected that the number of visits 
or intensity of use (hence CO2 emissions related to transport for visitation) will be 
significantly altered.  

2) Mitigation of Offsite Negative Impacts 
It is expected that net leakage due to the project will be negligible as outlined above. It is 
possible that there will be a small increase in fossil fuel emissions as more people visit 
the parks as they become more interesting and enjoyable to use as a result of the project 
restoration activities. However, as these parks are largely located close or adjacent to 
population centres and primarily attract local users, it is likely that many of the visitors 
will walk to the park and forego other travel or consumption-related activities. 

3) Subtraction of Any Likely Project-Related Unmitigated Negative Offsite 
Climate Impacts  
ERA asserts that any unmitigated negative offsets that are caused by the project will 
equal less than one percent of the climate benefits being claimed by the CERP. ERA 
treats any such emissions as de minimus and not requiring calculation.  
 
ERA could not identify any unmitigated negative offsite climate impacts.  
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CL3. Climate Impact Monitoring  

1) Monitoring Plan  
Monitoring will be undertaken every year for the first seven years, followed by a 
monitoring every ten years for the life of the project. This monitoring is done to gather 
the data necessary to verify the planting, survival and sequestration levels of carbon by 
trees in the project. The purpose of monitoring is to allow ERA to: 

• Identify trees that have not survived in the initial years after planting (see further 
detail below);  

• Determine when free growing status has been achieved;  

• Compare actual vs. estimated carbon sequestration; and,  
• Undertake any necessary steps to respond to these outcomes. 

Monitoring will also allow ERA to collect growth and age data that it will be able to 
reference in developing sequestration projections for other projects within similar 
biogeoclimatic zones in BC. 

Data will be gathered from monitoring of the permanent plots that will be established in 
the CERP project, and will be used to generate actual site indices (by growth intercept 
method) which will then be used to rerun the same growth and yield (TASS II) and 
carbon flux models (CBM CFS3) used to make the initial GHG removal enhancement 
projections. The location of these plots will be randomly selected from the planting areas, 
at a proportion representative of project land types in the CERP project. Newly estimated 
data generated from specific data measured on the landscape during monitoring will be 
compared against the data used to generate original growth curves measured at the outset 
of the project.  

The following types of data and information will be measured from initial planting to free 
growing for each cluster: 

• Total tree survival (percentage of live trees) 
• Tree vigour (vigour classes) 

• Tree heights ( metres) and dbh (once a tree reaches breast height) 
• Presence of pathogens 

The project monitoring plan for GHG performance includes the establishment of 
permanent sample plots which will be monitored and evaluated in a manner that will 
effectively track actual project-induced GHG enhanced removals (project actual values 
over projected baseline values) on a pre-established periodic basis. The monitoring/ 
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verification schedule for GHG performance will begin in year 2050 and occur every 10th 
year thereafter to the end of the project’s full duration at age 100 years.  

2) Monitoring Procedures 
The CERP project integrates sampling from a set of randomly and uniformly distributed51 
permanent sample plots established within 6 months of planting (see below). The 
objective of the sampling is to provide an indication of the accuracy of removal 
enhancement predictions. Towards this end, a number of representative treatment 
polygons will be randomly selected for sampling. The actual percentage of polygons 
sampled will depend upon the level of accuracy required, which in turn will depend upon 
how permanence claims will be used.  

The minimum sampling intensity within the selected polygons will be 1% and this will be 
conducted on a per species basis (i.e., a minimum of 1% of total trees planted must be 
achieved for each species). This implies that the total number of permanent sample plots 
must yield at least a 1% minimum sample for each of the targeted species within the 
selected polygons. If a statistical analysis shows that there is too much variance at the 1% 
minimum sample, then the sample set will be enlarged (i.e., the number of uniformly and 
randomly distributed permanent sample plots would be increased). This would allow the 
arrival at a representative sample with a statistically acceptable margin of error.  

Following is the set of procedures that will be systematically used at each monitoring 
verification period to provide an indication of actual net sequestration/GHG removal 
enhancement levels:  

1. At the first measurement, the net treatment area for each polygon will be 
calculated by netting out all non-productive areas, which will include all 
contiguous areas of non-senescent, forest cover greater than 18 meters (>3 
average inter cluster distances) wherein live crown percentages are higher than 
80%. 

2. At the first measurement after each project has been completely built out (fully 
planted), all net treatment areas will be compiled per polygon, as in step 1 here-
above, to arrive at the total net treatment area per project. 

3. The average actual initial density for all species will then be determined by 
dividing the total trees planted per species by the total net treatment area as 
determined in step 2. 

4. At the first post-free growing monitoring/verification event (the same year that 
90% of total project trees have obtained the free growing state) and all those 
thereafter, tree heights (on live trees only) and survival percentages will be 
measured in selected polygon permanent sample plots and compiled per target 
species. 

                                                
50 The TASS 11 Growth and Yield Model does not show significant volumes until year 20. 
51 Each project polygon/stratum must include a minimum 1% aggregate sample of all the trees planted in 
the polygon. 
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5. Knowing the stand age accurately, the heights and ages will be inputted into the 
TIPSY4.1 SI calculation tool to determine an actual observed SI per each target 
species. 

6. These SIs will be then be inputted into new TASS II runs for each species, along 
with the actual densities, as determined in steps 1 to 3 above to produce new age-
volume curves. 

7. These age-volume curves will be adjusted for mortality by determining the actual 
residual density on a per species and dividing that by the predicted residual 
density as per the initial TASS volume table prediction and then multiplying this 
ratio by the volumes in the age-volume dataset to get mortality adjusted age-
volume data. 

8. The mortality adjusted age-volume dataset will then be inputted into the CBM 
CFS3 model along with the actual densities for runs on each target species to 
produce new gross total carbon stocks at year 100, with the sum of all the species 
subtotals representing the post-verification gross removal enhancement level. 

The initial baseline carbon stock estimate (expressed as sequestration levels/GHG 
removals) will then be subtracted from the post-verification gross removal enhancement 
level (step 8 above) to produce a post-verification net removal enhancement level interim 
claim. 

3) Permanent Sample Plots (PSPs) 

Monitoring will be taken at permanent sample plots (PSPs) located throughout the project 
area. The intent with the PSPs is to provide a data set of sample trees whose growth and 
carbon sequestration uptake can be monitored over time and compared to the uptakes as 
represented in the growth curves on a per-species basis over time. ERA will include 150 
individual trees for each species planted in sample plots. It will generate approximately 
100-150% of the number of trees measured for the initial running of the model for use in 
the subsequent running of the model during monitoring. The PSPs will be 
representatively distributed to include:  

• Species mix 
• Site type – either pure deciduous stand or mixed deciduous/conifer 
• System type – ravines, gully side hills, blackberry dominated open flats, 

immediate zone of creek 

PSPs will be established as follows: 

• PSP will be located at a cluster location. 
• Install numbered tag on nearest conifer or deciduous tree to cluster center. This 

tag will be installed at breast height with a nail embedded half way to allow for 
tree growth.  

• Take a GPS location of tag locator and note on PSP waterproof field data card.  
• On PSP field data card, note distance and compass bearing to plot center. 
• Note on field data card the cluster number as well as GPS locator of cluster. 
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• Field cards will have a circle and a north arrow located on them. The data card 
will note the location and species of each planted tree as it occurs in the cluster.  

• In addition to species type, data will be gathered on the height, dbh, caliper, vigor, 
percent live crown and any other relevant information. 

• Each tree in plot will be labelled with a unique identifier based on plot number, 
tree number and planting date. Replacement trees will be entered in the tally with 
a different date (and species if this has changed). 

• At each PSP, a photo point will be ensured that can be used to monitor tree 
growth on an annual basis. It will include a picture directly up to the sky from the 
center of the plot in order to assess the amount of light available, with the camera 
top pointing north. 

• A photo point will be established at the southern tip of the plot. Photo points will 
be GPS’d and the distance and compass bearing to the cluster center will be noted 
on the field data card.  

• Photo points will be updated on an annual basis as well as the other collected data 
as noted above in vii) above. 

• This updated data set and photo point will become part of the ongoing monitoring 
data and this growth data will be compared to the tree growth predicted by the 
CO2Fix carbon model. 

PSPs will be created at a frequency estimated to yield at least 150 sample trees per 
species over the entirety of the project area. For example, in a project of 100,000 trees 
consisting of 4 species, there would be a sampling frequency of 1 tree per 167 planted, or 
1 cluster of 6 trees per 1000 trees planted. This figure has been chosen in order to collect 
a 50% increase in feed data for rerunning the carbon modeling over time than was present 
in the initial carbon modeling from remnant trees. Representative distribution of plots 
will be selected throughout the course of implementation.  

Each time the CO2Fix model is run, it will use all the previous sample data for the 
younger ages on the graph, to illustrate growth over time and understand trajectory of the 
growth. In future modeling of PSP-derived data, any trees that had died and were 
replaced shall be included in the model at their actual age, which is well accommodated 
by this process. 
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CL4. Adapting to Climate Change and Climate Variability  

1) Regional Climate Change and Climate Variability Impacts  
Climate change may be affecting the region of BC in which the CERP is located and it is 
expected this will occur to an increasing degree into the future. Among the statistically 
detectable trends that are occurring which inform what future impacts might be are:52 

• “Daily temperatures are increasing rapidly throughout the Province of BC 

• Annual precipitation has increased by about 22 percent on average over the past 
hundred years, with significant variation. 

• Spring runoff in snowmelt-fed rivers (such as the Fraser) is now occurring 
earlier. 

• Snow pack has notably decreased over the past 50 years, with significant regional 
variation. 

In the south coast of BC, in the Coastal Western Hemlock Zone (CWH) biogeoclimatic 
zone it is expected that generally Douglas fir stands will replace western red cedar-
hemlock stands. Novel species combinations may be expected too if the past occurrences 
of Sitka spruce-western hemlock forest under warm climates is an indication.” 

There is a possibility that the progress of global warming and the increase in local 
temperatures in the future could cause trees to grow faster in the project area. Though it is 
impossible to unerringly predict the effects of climate change on tree growth in any 
particular regime, signals for equivalent or increasing growth are good. A positive 
indicator for steady or increasing growth in the future is that the supply of water in the 
project area is not a limiting factor both now and in the future in the riparian areas which 
make up substantial portions of the sites to be treated.  

The impact of fire on the permanence of the trees planted under this project is likely to be 
very low, even with increased future global warming. Following are some of the findings 
of a study of two BC coastal temperate rain forest sites, one of which was in the same 
biogeoclimatic zone in which this project is located. 

“Thus, some of our sites show no evidence of ever having burned during the time that 
temperate rainforest has existed as a coherent combination of climate and plant 
communities in this area---and many sites show evidence of only one to three fires during 
this period. Fire is not just rare on the ecological time scale of the dynamics of 
population, but is rare on the biogeographic time scale of the shaping of rainforest 
communities and ecosystems. This rarity of fire has supported the development of 
ecosystems characterized by great age, massiveness, and the ubiquity of late-seral 
species and structures at both stand and landscape levels.  

                                                
52 Mitigating and Adapting to Climate Change Through Conservation of Nature. Sara J. Wilson and 
Richard J. Hebda. January 2008. The Land Trust Alliance of BC. 
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Although we only obtained radiocarbon dates from a restricted portion of the range of 
rainforest in coastal British Columbia, we expect that these results will apply similar 
forests in many areas of the British Columbia coast and Southeast Alaska.  

The very long fire-free periods we observed suggest that considerable climate warning 
may be necessary to increase fire incidence in the coastal temperate rainforest.”53 

2) Measures to be Taken to Minimize Negative Impacts 
ERA relies on site-specific prescriptions and planting keys for determination of planting 
compositions. With the exception of Black cottonwood, all species planted are late-seral 
tree species that meet recommended tree species selections contained in the Land 
Management Handbook Number 28, A Field Guide for Site Identification and 
Interpretation for the Vancouver Forest Region. Field crews instructed in the ecological 
requirements of the specific tree species do the planting. To aid planting crews in 
selecting trees for planting, site prescriptions are supported by field maps delineating 
planting boundaries (polygons) and a planting key prepared by the prescribing 
professional. The key (see Appendix 6) uses terrain features combined with light 
intensity and soil moisture to minimize “off-site” tree species selections. For example, 
whenever site conditions favour species more tolerant of light and soil moisture Douglas 
fir is planted. Climate change favours the use of Douglas fir, but municipal greenbelts 
throughout the CERP are commonly ravined with steep, often moist side slopes. Ravine 
bottoms typically contain narrow, moist to wet riparian sites drained by small to moderate 
sized streams. Depending on amount of light these sites favour western red cedar, Sitka 
spruce and western hemlock. If the site has the potential to support more than one 
species, drought-tolerant species are favoured. 
 

                                                
53 Lertzman, K., Gavin D., Hallet, D., Brubaker L., Lepfosky, D., and Mathewes R., 2002. Long-Term Fire 
Regime Estimated from Soil Charcoal in Coastal Temperate Rainforests. Conservation Ecology 
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CL5. Carbon Benefits Withheld from Regulatory Markets  
  

1) Sale of Carbon Benefits 
ERA withholds 100% of the total carbon benefits from regulated carbon markets. 
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Community 

CM1. Net Positive Community Impacts  

1) Net Benefits to Communities Resulting from Planned Project Activities 
Activities undertaken through the CERP programming will provide considerable net 
positive benefit to communities over time. As described previously, the long-term profile 
of the targeted greenbelts and riparian areas if untreated is not one that supports 
community use, proper ecosystem function, or adequate fish and wildlife habitat. In the 
majority of the targeted areas, further decline in forest health is already under way or will 
accelerate in the next 10-20 years as alder die off and brush cover becomes more dense. 
In the interim, hazard to residents and property from breaking branches and falling trees 
will increase. 
 
Under the “with project” scenario, communities will benefit in the short term from the 
removal of invasive species, as well as the educational opportunities presented by Era’s 
programming. Over the long term, the increase in appropriate forest cover, biodiversity, 
slope stabilization, and habitat provided by the project activities will enhance green space 
such that communities can benefit from recreational opportunities and healthy 
ecosystems in perpetuity. Additional environmental benefits discussed in greater detail 
throughout this document include ecosystem function, wildlife, fisheries and water 
quality. Further discussion of specific positive benefit to communities is provided herein: 

i) Education of Local Residents on Forest, Water and Climate Change Issues 
ERA has conducted a wide array of educational events both in the municipalities that host 
the CERP, as well as throughout the Lower Mainland and other locations in North 
America. ERA launched its ecosystem restoration project at Maple Ridge’s Rivers Day 
celebration in 2005. Since then, it has been active with school groups in the municipality 
and with the public at the Alouette River Management Society’s headquarters, raising 
awareness of the importance of functional ecosystems to stream flows and aquatic species 
such as the various Pacific salmon. ERA also worked to plant trees and develop shade to 
promote education about skin cancer among schoolchildren.  

ERA has appeared at public events such as the Grouse Grind, Pemberton Music Festival, 
GLOBE 2006 and 2008 to help explain climate change, carbon offsetting, and the critical 
role of ecosystems in mitigating climate change. As the local and global populace move 
forward to address the issue of anthropogenic climate change, many will be more aware 
and prepared to act based on the knowledge gained from ERA’s educational activities. 

ii) Improved Public Safety and Accessibility of Recreational Areas 
The removal of dangerous snags that occurs through the implementation of the project 
increases the amount of space that is available for visitors to safely engage in a variety of 
recreation activities. Himalayan blackberry encroachment on fields and in open areas is a 
significant issue in parks in the Lower Mainland. If plantings can buffer open areas from 
blackberry, the amount of land taken over by thickets can be reduced. Another significant 
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benefit is the provision of public opportunities for viewing and enjoying forested lands 
within community greenbelts. 

iii) Employment of Local Residents 
ERA employs local residents of the municipality in which projects are taking place when 
possible. This both benefits the local economy and improves ERA’s efficiency and 
effectiveness by lowering commute times for its workers. 

iv) Development of Environmental and Climate-Mitigation Knowledge  
As field staff are trained in ecosystem restoration, tree planting and project maintenance, 
they gain valuable skills that can be applied on similar climate or non-climate-related 
ecosystem restoration projects. As ERA trains its own workers and provides work and 
experience for outside consultants, the field of climate mitigation and the carbon market 
benefit from their leading work. As far as can be determined, ERA and its consultants 
wrote the first ISO 14064-2 Validation methodology. In addition, this document will 
represent one of the earlier submissions of a North American project to be validated to 
the CCBA Standards methodology. By pushing forward the practice and field of climate 
change mitigation in the ecosystem services space, ERA is setting standards and helping 
to create a pool of knowledge in British Columbia and Canada. 

v) Support For the Development of Effective Public Policy on Climate Change  
ERA has been a strong advocate for wise use of ecosystems as an avenue for climate 
change mitigation, particularly in BC. The company commented on the design of the 
VCS 2007 regarding issues pertinent to the Agriculture, Forestry and Other Land Uses 
(AFOLU) rules. The CERP methodology team has attended numerous Western Climate 
Initiative and California Climate Action Registry (CCAR) events to support the CCAR 
board and provide input onto the design of the rules surrounding California’s AB32 
regulatory framework. Members of the CERP methodology team have provided input to 
the Province of BC with regard to the development and implementation of their Climate 
Action Plan. 

2) Stakeholder Participation in the Project’s Planning  
Section G.3.6 of this document outlines the stakeholder engagement process followed in 
the development of the CERP, including the formation of steering committees that 
oversee the project.  The purpose of the committees is to discuss implementation sites 
prior to fieldwork occurring, and provide a platform to discuss any concerns or issues that 
may arise. They allow for continuity in the flow of information between the groups and 
provide members with the opportunity to raise issues that may be brought forth to them 
through other channels. The steering committees also discuss community events as well 
as resident notification. Steering committee minutes are documented, filed at the ERA 
office, and presented to all members (see also G7.2).   
 
In advance of entering in to a long-term contract with ERA by the municipality, standard 
processes for public input are followed including council meetings, notifications, 
comment periods etc.  These processes serve as a starting point for stakeholder 
identification and participation in the CERP, and provide stakeholders an opportunity to 
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participate in the project design in advance of implementation.  The steering committee 
model and process ensures that underrepresented groups are able to be included and have 
a voice as the project progresses.  ERA strives to hire locally whenever possible using 
local media and communication tools, and has a policy of equitable hiring practices in all 
respects. 
 
Local residents are able to contact ERA directly through the steering committee 
members.  In addition to the steering committee work, residents are provided with 
additional project information and reports that they request.  Site visits to specific 
locations are also conducted with residents when they request it, or ERA feels it will help 
to address any questions or concerns that arise.   If requested by stakeholders, notices are 
sent to residents located next to implementation sites to inform them about the project 
and the fieldwork that will be occurring.  These notices also provide contact information 
for the municipalities and ERA in case a resident is interested in obtaining additional 
information. Residents have also taken part in steering committee meetings when they 
have been interested in participating in the discussion about specific project sites. 
 
Although stakeholder input is of critical importance, as the project takes place in the 
parks, back ravines and watercourses of the area residents, the CERP does not affect the 
livelihoods of stakeholders in the same fashion as a large scale reforestation project 
situated on inhabited land. Local residents and stakeholders are provided a voice through 
their municipal parks departments.  Opportunity for direct input is also provided through 
the use of direct announcements mailed to local residents about project activities that 
include ERA’s contact information.  
 
Improvements to and input regarding operations during bird nesting season, tree falling, 
cluster location and educational processes have all been improved by stakeholder input. 

3) Conflict Resolution and Grievance Procedures 
ERA has developed a policy/process for handling unresolved conflicts/grievances during 
project implementation. A copy of this process is provided in Appendix 5. 
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CM2. Offsite Community Impacts  

1) Potential Negative Offsite Community Impacts  
As there is no economic activity occurring within the CERP field sites either before or 
after the project’s implementation, and the use occurring on these sites by people living 
outside the project boundary is confined to recreational use, which is generally positively 
impacted by the project, the offsite social/economic impacts caused by the CERP are 
likely to be very minor and infrequent. Two examples include the potential for a resident 
living nearby a treatment site who is concerned that removal of some existing dead or 
dying alder will negatively impact their viewscape, or residents adjacent to a treatment 
area who may have concerns regarding noise levels during implementation and/or 
maintenance phases. 

Potential negative offsite 
impact 

Likelihood (1 to 5 where 1 = 
highly unlikely, and 5 = 
highly likely) 

Mitigation measures 

Alteration of viewscape 2 • Advance notification to 
residents adjacent to 
treatment areas of 
prescribed work.  

• Education re: long-term 
viewscape benefits or 
prescription adjustment 
to accommodate 
resident concerns 

Noise during implementation 
and/or maintenance phases 
from motorized equipment 
(chainsaws or brush saws) 

3 • Advance notification to 
residents adjacent to 
treatment areas of 
prescribed work.  

• Implementation 
scheduling adjustments 
as required  

Flooding due to debris jams 
from felled alder 

1 • Review of watercourse 
and land features at 
Steering Committee 
level 

• Risk assessment prior to 
treatment and 
amendment of felling 
prescription 

• Removal of felled alder 
to eliminate debris 
hazard 

 

2) Mitigation of Negative Offsite Impacts 
Any potential negative social or economic offsite impacts identified through steering 
committee discussion, resident input, ERA analysis or other means will be dealt with on a 
site-specific basis. ERA expects it will be able to deal with virtually all such concerns 
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through informal discussions and such actions as the modification of site treatment 
prescription plans or by adjustment in the timing of the treatments.  

3) Net Social and Economic Offsite Impacts  
The social and economic benefits of the project outlined in section CM1.1 of this 
document are numerous, significant and varied in nature. The potential negative offsite 
impacts generated by the project are minor and infrequent. As well, most potential 
negative impacts of this nature will be identified by ERA directly, or through the 
stakeholder participation process during project planning (see section CM1.2) and can be 
addressed before they occur. Where they are identified during the implementation of the 
project they can often be avoided as discussed in section CM2.2 above. 
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CM3. Community Impact Monitoring  

1) Monitoring Plan 
ERA will prepare and implement a social/economic impact assessment SOP into its next 
draft of the CERP ISO 14064-2 methodology, thereby ensuring its inclusion in the 
regular undertaking of the project activities. The selection of community variables is 
based on our current knowledge of the public’s use of these spaces, the context in which 
the project is being carried out, and existing ecological and climate related issues 
affecting the project area. Variables may change over time as the project evolves, and 
these monitoring points will be adapted as appropriate. 

Community variables monitoring plan will be as follows: 

Variable Monitoring method Responsible party Frequency 

Knowledge of forest, 
water and climate 
change issues 

TBD prior to final 
validation 

ERA TBD prior to final 
validation 

Assessment of 
change in quality of 
recreational areas. 

As above ERA 
 
 

As above 

Employment of local 
residents. 

As above ERA As above 

Environmental and 
climate-mitigation 
expertise among 
project partners 
(municipalities). 

As above ERA As above 

Identification and 
mitigation of any 
negative social or 
economic effects of 
the CERP 

As above ERA/Municipal partners As above 

Project related 
participation of 
women and 
underrepresented 
groups 

As above ERA As above 
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CM4. Capacity Building  

1) Accommodating Community Needs  
ERA develops skills and raises capacity in the communities that it operates in by: 

1. Training skilled workers in the ecosystem restoration field that can apply their 
training on a variety of other restoration projects, be they for climate 
mitigation or other ecosystem and aesthetic benefit. 

2. Developing climate change mitigation and carbon market expertise amongst 
its network of contractors, which utilize these skills on other projects and 
continue in the training of others. 

3. Educating schoolchildren, stakeholders, local government staff and elected 
officials, and the general public on issues of climate change and mitigation, 
allowing the citizenry to make informed decisions as to their consumption, 
endeavors and civic involvement. Climate change is a major issue on the 
world stage, and members of the communities that learn from ERA and the 
CERP can play a role in helping solve the problem. 

4. Communicating with nearby residents to inform them about the benefits of the 
project and to engage their assistance by doing such things as helping to 
protect the planted seedlings from vandalism. 

5. Improving public lands, for example, restoring natural ecosystems in public 
parks, thereby creating intrinsic benefit and improvement for all segments of 
the local communities. 

2) Targeted Groups 
ERA capacity building is targeted at all segments of the population, but has focused 
considerable effort on school children and field workers. This has ensured that “elites” 
are not the only ones to benefit.  

Considerable effort has also been made to inform local elected officials about the 
ecosystem and climate benefits of the project through presentations to community mayors 
and councils. Local stakeholder groups have also been targeted through invitations to 
participate on project steering committees. 

Finally, local residents living near to the project treatment areas have been targeted to 
inform them about the project and its benefits and to solicit their support in the protection 
of planted seedlings from vandalism, particularly in public parks. 

3) Participation by Women 
Information on the participation of women in projects similar to CERP is not available 
due to its unique and pioneering nature. However, a comparison can be made to the 
participation by women in the field of forestry. Since the start of the CERP 27% of the 
field workers have been female versus 73% male. This compares favourably to the field 
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of forestry in BC where only 16 % of those employed are female and 84% male.54 The 
focus on schoolchildren and families in public outreach embraces an equal ratio of male 
and female participation. 

4) Increasing Community Participation in Project Implementation 
ERA has aimed to increase community participation in project implementation by: 

 Facilitating community tree planting exercises, particularly with school groups. 

 Engaging the local community at large through such means as interactions at the 
Alouette River Management Society headquarters and participating at local public 
events such as annual Rivers Days. 

 Working closely with staff from its local government partners in the project 
design, implementation and ongoing process improvement. 

 Inviting community stakeholder representatives to participate on community 
steering committees. The committees discuss project implementation prior to it 
occurring and provide a platform to address any concerns or issues that arise as 
the project is carried out. 

 Soliciting community input when issues have been raised related to project 
implementation and cooperatively developing approaches to address these 
concerns. 

 Employing skilled local workers in carrying out field implementation work and 
providing further skills and education to these employees. 

 

                                                
54 Contribution of Women in Defining the Canadian Forestry Agenda, 2001. Elaine Teske, Canadian 
Forestry Service, Bronwen Beedle, Ministry of Forests, Province of BC 
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CM5. Best Practices in Community Involvement  

1) Local Customs  
The CERP has been developed in southwestern region of BC which is also the location of 
ERA’s base of operations. All of ERA’s staff and consultants who have directly worked 
on the project live within a 100 km radius of the project field sites. The project has been 
strongly driven through the partnerships ERA has developed with the local government 
participants and by the project steering committees which have local stakeholder and 
government staff members. In summary, local residents all of whom have strong 
knowledge of local customs have developed and implemented the project.  

2) Local Stakeholder Employment  
As stated previously, all individuals who have worked directly on the project, are from 
the southwestern BC area in which it is located. Several of the field staff, including the 
field supervisor, live in the actual municipalities in which the project is located. 

3) Workers’ Rights 
The project follows all provincial guidelines in employment and safety matters. Workers 
are informed of their rights, and trained in the health and safety dimensions of their jobs. 
Individual and worker rights are very well legislated and protected in Canada through 
labour laws and various other m. ERA’s CERP programming supports an inclusive, safe, 
and educational working environment for all employees and has several proven 
mechanisms in place for adaptive management as issues arise, including an internal 
conflict resolution process (see Appendix 5). 

4) Worker Safety  
As required by BC law, ERA provides all of their staff compensation coverage through 
WorkSafe BC, with additional coverage available to staff through the company benefits 
package. As part of ERA’s standard protocol, training is provided to field staff in such 
areas as field operations, basic first aid, equipment operation, and personal protective 
equipment. Equipment is maintained in safe working condition, and all necessary 
personal protective equipment is provided for employees by the company. A contracted 
tree faller, certified by WorkSafe BC, is hired by ERA to do all of the falling of the dead 
and dying alder when this is set out in site prescriptions, and is accompanied by, or in 
regular communication with, another individual at all times per WorkSafe regulations. 

Worker safety is one of the first considerations made at the prescription stage, and is 
encapsulated in SOP#1 – risk management for cluster development. Further safe work 
practices are stipulated in the individual SOPs for various implementation activities. All 
ERA crews have at least one certified first aid attendant and first aid equipment on site, 
as well as open communication lines to emergency services via cellular phones and/or 
hand held radios. Crew supervisors monitor safe work practices and workers’ individual 
condition throughout the day and make amendments as necessary.  
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Biodiversity 

B1. Net Positive Biodiversity Impacts  

1) Net Positive Biodiversity  
Replacing alder with long-lived conifers, using planting to improve forest structure and 
tree species composition, restoring vacant agricultural lands to timbered stands and using 
planting to help reduce the spread of non-native plant species will have a net positive 
effect on the biodiversity of the CERP.  

i) Tree Species Composition  
Forest stands in the CERP are second-growth with a large area dominated by early-seral 
tree species such as red alder, bitter cherry, silver birch, and black cottonwood. They 
came on the landscape following early settlement, and during critical periods in the recent 
history of British Columbia. The Fraser Valley was first cleared in the late 1800s and 
again during the great wars, with the remaining trees removed through urban 
development. The result is that most if not all of the region’s first-growth trees were 
logged by the 1960s, resulting in a corresponding decline in biodiversity associated with 
the loss of the old-growth or late-seral forests and the wildlife and plant species 
associated with them. Forests that have replaced the great stands of Sitka spruce, western 
red cedar and Douglas fir are now dominated by rapidly grown deciduous tree species 
that have in many areas displaced the previous species. While hardwood stands are 
diverse in themselves they are not as diverse as the original stands under which native 
fish and animal species have relied for habitat. Presently stands support a high density of 
trees typical of early seral forests. Biological diversity in pole-sapling or young forest 
stands is low due to overstocking, light depravation and typically a lack of representative 
late seral tree species. Diversity declines as short-lived hardwoods break up from old age 
or are attacked by insects. Planting improves the species composition of the stands, 
creating a target stand condition that in all expectations will closely resemble the original 
forest composition. As tree species composition increases the biological richness of forest 
stands increases, resulting in a significant net positive benefit to biodiversity.  

ii) Stand Structure  
Stand structure is the composition and arrangement of standing dead and live trees within 
a stand and the characteristics the stand exhibits with respect to canopy layers, understory 
vegetation, and decaying wood on the forest floor (Kimmins 1992). The more complex 
the stand structure the greater the biological diversity. Treatment stands in the CERP are 
young, even-aged, and typically one-storied. This gives them low species diversity and 
poor overall habitat relative to multi-storied stands. They have dense canopies and are 
over-stocked. The condition results in trees with large height to diameter ratios and poor 
understory development. CERP plantings are the beginnings of a significant change in 
stand structure and net positive impact on biodiversity. Seedling trees added to the stands 
will form a second-canopy layer. Because the layer is made by planting and not left to 
chance the result is an assured net positive increase in biodiversity attributed to providing 
variability in age, size and height of trees.  
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Stand structure is further enhanced by the selective removal of some trees exhibiting 
senescence. These are dead and dying trees including any of the early seral species that 
have visible crown loss or insect damage that will lead to the natural death of the tree and 
fall down. The practice is done to increase light to seedling trees and is a work practice 
required by government safety standards. Light improves the growth and survival of 
seedlings but also provides similar benefits to other vegetation including any advanced 
conifer regeneration present at the site, trees adjacent to the openings, and forage shrubs.  
The net effect is a stronger more ecologically complex stand structure.  

iii) Snags and Low Ground Wood Debris 
Dead and dying trees are an 
important component of stand 
structure whether standing or on 
the ground, thus no treatment 
stand is allowed to be deprived 
of standing dead trees for use by 
wildlife nor is any wildlife tree 
removed. Planting is an assured 
method for providing a long-term 
source of wood for everything 
from fish to wildlife, in streams 
and out. Planting stands with low 
densities of long-lived conifers is 
the only way to provide an 
ensured source of future dead 
and dying trees and ultimately 
the forage and cavity nesting 
sites needed by birds, bats and 
small mammals. 
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iv) Fish Habitat 
A critically important net positive biodiversity impact to aquatic ecosystems is the 
production of a long-term source of woody debris to streams. In coastal glacio-fluvial 
streams systems fish habitat is maintained and created by large woody debris. Large 
wood serves many aquatic functions. It slows the movement of sediment in gravel-rich 
streams, stabilizes streambeds and banks, and serves as hydraulic controls for the 
formation pools and riffles. Debris jams add structure to streams that provides fish with 
refuge from flood flows, deep-water cover and hiding places from predators. Streams in 
the CERP lack the large wood that was once present. It was physically removed or 
destabilized and lost in floods. Where one to three meter diameter conifers once stood, 
trees 0.3 to 0.6 m in diameter now stand. Most are deciduous trees and incapable of 
providing the in-stream benefits that were given by the larger, more durable conifer trees. 
In the absence of the large conifers, large wood has not been recruited to area streams.  

2) Possible Adverse Effects of Non-Native Species on the Area’s Environment  
The CERP does not plant any non-native species. All species used in the project are 
native species listed as recommended tree species for the specific land-base, region and 
province of the project. 

3) IUCN Red List Threatened Species That May Be Within the Project 
Boundary 
The following tables list the red-listed species that MAY be found within the project 
boundary (Conservation Data Center, BC Ministry of Environment; 
http://webmaps.gov.bc.ca). The listing is an advisory that the species listed may be 
present within the Chilliwack Forest District, Lower Mainland Region 2. The British 
Columbia Conservation Data Centre maintains an interactive database that provides 24-
hour mapped updates on known locations of species at risk. Using the database, known 
locations were examined. Mapped records within the project boundary found no known 
locations of red-listed plant or mammal species. Two red-listed species are known to be 
present in the boundary area: Salish sucker and Nooksack dace. 
 
Several of ERA’s SOPs specify procedures and measures to ensure that habitat for 
Species at Risk is identified prior to treatment and that implementation activities do not 
pose a threat to critical habitat. These include: 

- SOP#1Risk management for cluster development 
- SOP#2 Identification of Species at Risk  
- SOP#3 Cluster Location and Cluster Species Selection 
- SOP#4 Danger Tree Removal and Selective Removal of Trees in Decline 
- SOP#5 Falling  
- SOP#6 Brushing 
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In some cases, the Steering Committee members may, in consultation with project 
biologists, determine alternate or no treatment scenarios where potential threats to species 
at risk cannot be adequately mitigated. 

Red-listed species that MAY be found within the project boundary (Conservation Data Center, BC 
Ministry of Environment; http://webmaps.gov.bc.ca). 

Scientific Name English Name 

Acipenser transmontanus pop. 4 White Sturgeon (Lower Fraser River population) 

Actinemys marmorata Western Pond Turtle 

Aechmophorus occidentalis Western Grebe 

Allogona townsendiana Oregon Forestsnail 

Athene cunicularia Burrowing Owl 

Brachyramphus marmoratus Marbled Murrelet 

Callophrys johnsoni Johnson's Hairstreak 

Catostomus sp. 4 Salish Sucker 

Chlosyne hoffmanni Hoffman's Checkerspot 

Chrysemys picta pop. 1 Western Painted Turtle – Pacific Coast Population 

Cottus sp. 2 Cultus Pygmy Sculpin 

Cryptomastix devia Puget Oregonian 

Dicamptodon tenebrosus Pacific Giant Salamander 

Eremophila alpestris strigata Horned Lark, strigata subspecies 

Falco peregrinus anatum Peregrine Falcon, anatum subspecies 

Lepus americanus washingtonii Snowshoe Hare, washingtonii subspecies 

Melanerpes lewis pop. 1 
Lewis's Woodpecker (Georgia Depression 
population) 

Myodes gapperi occidentalis Southern Red-backed Vole, occidentalis subspecies 

Octogomphus specularis Grappletail 

Omus audouini Audouin's Night-stalking Tiger Beetle 

Papilio indra Indra Swallowtail 

Physella heterostropha Pewter Physa 
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Scientific Name English Name 

Pituophis catenifer catenifer Gopher Snake, catenifer subspecies 

Rana pretiosa Oregon Spotted Frog 

Recurvirostra americana American Avocet 

Rhinichthys sp. 4 Nooksack Dace 

Scapanus townsendii Townsend's Mole 

Sialia mexicana pop. 1 Western Bluebird (Georgia Depression population) 

Sorex bendirii Pacific Water Shrew 

Sorex rohweri Olympic Shrew 

Sphaerium patella Rocky Mountain Fingernailclam 
Sphyrapicus thyroideus 
thyroideus Williamson's Sapsucker, thyroideus subspecies 

Spirinchus sp. 1 Pygmy Longfin Smelt 

Strix occidentalis Spotted Owl 

Sturnella neglecta pop. 1 
Western Meadowlark (Georgia Depression 
population) 

Actaea elata tall bugbane 

Alopecurus carolinianus Carolina meadow-foxtail 
Anemone virginiana var. 
cylindroidea riverbank anemone 

Berula erecta cut-leaved water-parsnip 
Cardamine parviflora var. 
arenicola small-flowered bitter-cress 

Carex comosa bearded sedge 

Carex interrupta green-fruited sedge 
Carex lenticularis var. 
lenticularis lakeshore sedge 

Cephalanthera austiniae phantom orchid 

Claytonia washingtoniana Washington springbeauty 

Coleanthus subtilis moss grass 

Eleocharis nitida neat spike rush 
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Scientific Name English Name 

Epilobium mirabile hairy-stemmed willowherb 
Eupatorium maculatum ssp. 
bruneri Joe-pye weed 

Fabronia pusilla silver hair moss 

Fissidens pauperculus poor pocket moss 

Hydrophyllum tenuipes Pacific waterleaf 

Idahoa scapigera scalepod 

Lindernia dubia var. dubia yellowseed false pimpernel 

Lupinus rivularis streambank lupine 

Myriophyllum pinnatum green parrot's-feather 

Navarretia intertexta needle-leaved navarretia 

Potamogeton nodosus long-leaved pondweed 

Pseudocyphellaria rainierensis oldgrowth specklebelly 

Rubus nivalis snow bramble 

Verbena hastata var. scabra blue vervain 

Viola purpurea var. venosa purple-marked yellow violet 

Wolffia borealis northern water-meal 
 

4) Species to be Used by the Project  
The CERP only uses the following species native to the Lower Mainland of British 
Columbia within the specific sites that the project is implemented: 

 Red cedar (Thuja plicata) 

 Western hemlock (Tsuga heterophylla) 

 Douglas fir (Pseudotsuga menziesii) 

 Sitka spruce (Picea sitchensis) 

 Black cottonwood (Populus balsamifera) 
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5) Genetically Modified Organisms  
ERA confirms that no genetically modified organisms are used to generate carbon 
credits. 
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B2. Offsite Biodiversity Impacts  

1) Potential Negative Offsite Biodiversity Impacts  
Negative offsite biodiversity impacts will only arise in the event that some action 
undertaken as part of the planting program causes loss of habitat elsewhere or in some 
manner could negatively affect the diversity of plants and animals arising from a change 
in forest composition. Loss of offsite habitat could occur if debris produced in planting 
programs enters streams and rivers or if planting were to cause soil erosion or bank loss. 
In the CERP, streams and rivers are subject to episodic flooding. Planting requires the 
removal of brush and some dead and dying trees to provide planting sites and give light 
to seedlings. Where planting is done on large active floodplains, debris cannot usually be 
removed. In these situations debris is at risk of being moved by high water. While 
material removed from the project is predominantly brush and small in volume it could 
contribute to the formation of debris jams that result in bank erosion and in worse case 
avulsions causing more serious damage. Negative offsite biodiversity impacts may also 
occur to some migratory bird populations as forest ecosystems shift from deciduous-
dominated stands to those of mixed woods and conifer.  

2) Project Plans to Mitigate Negative Offsite Biodiversity Impacts 
Vegetation removal produces debris that when present on active floodplains is at risk of 
being moved by high water. It is the only significant offsite biodiversity risk posed by the 
project. ERA mitigates this risk by reducing the volume of debris produced and potential 
movement by water. Planting is done beneath dead and dying trees without removal of 
the tree. If a tree must be removed, consideration is given to anchoring the tree to the 
floodplain by wedging the stem between other trees or cabling the tree in place. Bank 
areas immediately adjacent to streams on active floodplains are not planted or given a 
buffer of native vegetation. Brush removed from planting sites is mulched to produce no 
significant amount of stems or leafy material. Above active floodplains debris is placed 
above the high water mark of a stream. All debris that accidentally enters a stream is 
removed and deposited in a location where it cannot be reintroduced. Thus, the risk of 
native flora being affected downstream by debris transport or of further spread of 
invasive species as a result of ERA’s work is extremely low. 
 
Other measures that ensure water quality or the diversity of aquatic fauna (both offsite as 
well as onsite) are not impacted are the small size of planting sites and the use of buffers. 
Planting sites are kept to a minimum of 1.5m above the top of any stream bank. A 
minimum of 4 m of intact native brush is retained between sites. If planting occurs on 
steep ground straw mulch and seeding is used to provide ground cover and prevent soil 
movement. Vegetation response following planting is rapid. Sites can be fully vegetated 
within weeks after planting with many requiring brushing after first flush. These 
measures ensure that no offsite impact to biodiversity or water quality is caused due to 
vegetation removal.  
 
A more rapid shift from deciduous to mixed wood or conifer dominated stands in the 
CERP could cause short-term changes to usage of the existing woodlands by bird 
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populations. Any such change is likely undetectable given the abundant non-treated urban 
ecosystems that surround the CERP and the small amount of area contained within the 
CERP that is treated. Arguably any such impact, if detected, would be strongly offset by 
net positive improvements in habitat brought on by a vigorous and faster shift to mixed 
wood and conifer ecosystems that are inherently more diversified and complex. Stands 
similar to treatment sites will forever remain in proximity to the CERP. Surrounding 
areas include farmlands, wetlands, grasslands and patches of pure deciduous. They will 
continue to provide initial and early seral habitats that will be locally available to 
wildlife. 

3) Net Effect of the Project on Biodiversity  
The net effect on project biodiversity can only be judged as significantly positive. 
Biodiversity is promoted by: 

 replacing trees lost by agriculture, land clearing and logging 
 diversification of tree species composition resulting in more complex habitat 

 adding a vigorous second forest canopy layer to even-aged stands 
 improving growth of advanced conifer regeneration and edge trees by improving 

light 
 making possible a future source of snags for cavity nesting birds and mammals 

 creating a source of coarse woody debris for use by animals on the forest floor  
 stimulating forage production of native shrubs for use by wildlife 

 creating a long-term supply of large wood for in-stream fish habitat 
 ensuring shade cover over temperature sensitive streams 

 reestablishing bank stability and reducing erosion along streams 
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B3. Biodiversity Impact Monitoring  

1) Plan for Biodiversity Monitoring  
The CERP is designed to improve landscape connectivity and decrease forest 
fragmentation. ERA will work to improve these indices, as they are able, on the land 
available through the following steps which will be incorporated into a new SOP for 
permanent sample plots:  
 
o Select representative landscape units for monitoring. These will include example 

forest sites within biogeoclimatic units typical of the areas within which planting 
operations are being conducted in the Lower Mainland of BC such as CWHxm, 
CDFmm, CWHdm  

o Landscape units within these biogeoclimatic zones will be chosen from within one 
or more representative greenbelt, greenway, or segment of urban park. 

o Units will be stratified by forest type, possibly using riparian vegetation types (RVT 
1-5) to quantity the amount of that forest condition. Units of measure will be 
hectares.  

o Within each unit vegetation surveys will establish the composition of forest type 
including tree species, plant and shrub species percent composition at permanent 
plots monitored once every 5-years. The resulting data can be used over time to 
assess biodiversity changes and improvement. 

o Units of measure are to include: density (sph) by layer, tree height (m), diameter 
(dbh), total SPH, dominant species (height, dbh), understory layer (tall shrub, short 
shrub, herb, moss), % cover, species, soil horizons (depth), amount of woody debris 
(SWD, LWD), snags-dead/dying trees (dbh, height, condition, decay class. 

o Photo monitoring is to include permanent photo angle for repeatable documentation. 

o Monitoring is to include both treated and non-treated areas. Non-treated areas should 
include a “target” stand condition. This target stand condition will provide a baseline 
upon which to compare success in achieving the biological diversity objective. 

o Occurrences of red-listed species will be recorded, and included in data collection. 
Should any dynamic emerge that has potential to positively or negatively impact 
such species, management will be called upon to devise appropriate action. 
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B4. Native Species Use  
The CERP uses only species native to and naturally occurring within the region. 
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B5. Water and Soil Resource Enhancement  

1) Project Activities That Enhance Water and Soil Resources  
The planting of long-lived trees – Douglas fir, Sitka spruce, western red cedar, western 
hemlock, and Black cottonwood – and their maintenance to free-growing enhances water 
and soil resources in the project. 

2) Demonstration That These Activities Are Likely to Improve Water and 
Soil Resource Compared to the Baseline 
Following are some of the outcomes of the CERP that will improve the water and soil 
resource compared to the baseline:  

• Restored riparian habitat and ecosystem functions and the reestablishment of 
productive temperate rainforest are the main outputs of the CERP.  

• Restored riparian habitat via introduction of native conifers and their inherent 
ecosystem benefits, such as long standing recruitment of quality coarse woody 
debris for upslope and in-stream habitat features. Post treatment areas in the 
project area will greatly enhance wildlife habitat via a gradual restoration of 
ecosystem structure and functions to pre-human disturbance levels.  

 
• Additional conifer crown cover over time will have (via increased interception 

and uptake) a moderating influence on peak stream flows during major 
precipitation events as well as keeping water levels higher and water temperatures 
lower during the summer dry season (due to increased shading).  

 
• Established conifers will provide shading of water courses which will suppress 

growth of undesirable water weeds. The suppression of water weeds will increase 
peak water flow and enhanced watershed drainage. This will prevent blockage of 
the water courses and prevent flooding of lands outside the CERP area, such as 
nearby agricultural fields and structures.  

 

Following are specific examples of project areas that will experience improved water and 
soil resources due to implementing the CERP. 

(i) The Nicomekl Floodplain Park 
This park covers over 70 hectares of land and flows east to west through the City of 
Langley discharging into Mud Bay. This vast wildlife area floods regularly throughout 
the year, mostly recently in early November 2006, and occasionally breaches barriers to 
flood surrounding areas. Due to this wet regime, ERA will undertake Black cottonwood 
(Populus balsamifera) and Sitka spruce (Picea sitchensis) planting treatments. These 
native species thrive in flooding conditions. The deciduous cottonwood supplies 
nutrients, carbon and large woody debris as habitat and sustenance to terrestrial and 
aquatic wildlife. Planted along the riverbank, both species will provide increased shade 
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and lower river temperatures in the summer river, which enhances the ecosystem. As well 
undesirable water weeds will be suppressed, allowing higher flow through.  

(ii) Pleasantdale Creek 
This 3.7 hectare corridor is part of the Nature Trail Network which contains riparian 
zones connected to the Nicomekl River and a BC Hydro corridor. Steep slopes 
throughout this riparian area are vegetated by Red alder (Alnus rubra) and other native 
brush. Future planting will create long-term benefits to this environment. Old growth 
recruitment will increase bank stability, water quality and biodiversity. Proactive 
planning in riparian corridors, where Red alder with its short life span occur, enable 
treatments to be developed that will seek to mitigate and correct future problems in 
advance. Left untreated, decadent alder could pose future problems by destabilizing 
slopes, increasing sediment run-off into fish bearing streams and decreasing stream 
shading. ERA’s treatments seek to aid in naturalization of these areas, providing these 
slopes with future long-term stability.  

(iii) Logan Creek Park 
The City of Langley has begun to examine ways to restore this creek using spawning 
gravel and other salmon friendly restoration methods. Working with local stream-keeper 
groups, ERA will assist in the return of native vegetation to this extremely degraded site. 
This creek contains salmon and it is vital to their survival to increase the water and 
stream bank quality. A mixed treatment of native deciduous and coniferous species will 
provide increased bank stability, biodiversity and increased water quality through 
sediment control and stream shading.  



THE COMMUNITY ECOSYSTEM RESTORATION PROJECT 

 

 109 

Appendix 1: Example Standard Operating Procedure (SOP) 

SOP# 18 Planting Audit  

1) Audits will be carried out by a qualified 3rd party professional. (RPF, RP Bio, 
QEP, etc.) 

2) Audits will be completed in a timely manner and after planting data, including 
number of trees, species of trees, and plot locations, are input into the Master Carbon 
Inventory Spreadsheet (MCIS) 

3) All areas planted by ERA will be audited  

4) Target audit size is 10% of all trees planted in a defined planting area. A planting 
area will usually be a discrete unit such as a greenbelt, park or area having the same 
location name (e.g., RIP 32)  

5) ERA will provide the auditor with the original planting sheets from the field, plus 
the data input into the MCIS. Both sets of data will be audited. 

6) Auditors will count the number of trees contained within an identified cluster or 
specified area and provide results in number of trees for each species of tree planted. 

• Where the number of trees contained within the cluster or specified area agree 
with the data claimed on the MCIS, the cluster or area planted is said to have 
tallied and is accepted by the auditor as correct. 

• Areas having fewer trees than those specified on the MCIS do not tally, and 
are rejected by the auditor. 

• Areas having more than the number of trees specified on the Master Carbon 
Spreadsheet are accepted by that auditor as having tallied. 

• ERA will amend the MCIS to reflect audit results. 
• Trees audited will be identified as live or dead. Live trees are those having the 

greater portion of the tree exhibiting healthy leaves or stems. Dead is any tree 
having less than 30% live stems or leaves. 

• Seedling survivability will be noted in the audit sample as reflected in vigor, 
color and condition of seedlings and will dealt with in the maintenance phase 
according to recommendations made by the auditor. 

• The auditor will prepare a report, outlining the findings of the audit, and any 
recommendations for specific actions to be taken by ERA. 

• ERA will review the audit results with the Project Manager and field 
supervisors. This may require a on-site evaluation of the audit by the Project 
Manager with the field supervisors to assess issues such as unexpected high 
seedling mortality. 
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• ERA will take timely action to rectify problems including replanting sites with 
appropriate tree species, brushing, application of browse protection, and other 
necessary actions to meet the requirements for successful tree growth. 

• In unusual circumstances, ERA may elect to replace a planted area with 
another more appropriate site. Areas vandalized by the public or otherwise 
found unsuitable for meeting the growing requirements of the trees planted 
will be replaced.  
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Appendix 2: Project Location 

  

As of December 1, 2008 prescriptions have been prepared for the field sites shown in 
pink. Treatments, including tree planting, have occurred in most of these locations. 
Prescriptions/treatments will be prepared/carried out in additional field sites as further 
implementation of the project takes place.  
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North America Datum 83   

UTM   0522940                                                                                                 UTM 
0556868 

             5455740                                                                   
5455434 

 

UTM 0523387                                                                                                          UTM 
0554899 

            5427735                                                                                                                    
5428303 
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Appendix 3: Key Community Contacts 

City of Langley: 
Len Walters – Manager of Parks Operations 
lwalters@langleycity.ca;  
(604) 514-2912 
(778) 227-0214 (cell) 
 
Township of Langley 
Yolanda Leung – Landscape Design Coordinator 
yleung@tol.bc.ca 
(604) 533-6014 
 
Metro Vancouver Parks 
Janice Jarvis – Metro Vancouver Parks 
janice.jarvis@metrovancouver.org 
(604) 432-6267 
 

Mission 

Mike Younie – Environmental Services Manager 
myounie@mission.ca 
(604) 820-3798  

Department of Fisheries and Oceans Canada 
Al Jonsson – Habitat Engineer, EIT 
JonssonA@pac.dfo-mpo.gc.ca 
(604) 666-0226 
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Appendix 4: Example Validation Statement 

 
January 4, 2007 

ERA Ecosystem Restoration Associates Inc. 
Ambleside RPO 
PO Box 27144 
West Vancouver, B.C.,  
Canada, V7T 2X8 
 

Attention: Robert Falls, President & CEO 

Dear Dr. Falls: 

RE: ISO 14064-2:2006 Statement of Validation – CERP 

von Schilling Forest Management Ltd (vSFML) has been engaged by ERA Ecosystem 
Restoration Associates Inc. (ERA) to conduct a validation of the ‘Community Ecosystem 
Restoration Program – Restoration of Degraded Riparian Areas and Improvement of Park 
Ecosystems in the District of Maple Ridge, BC, Canada’ (CERP). The validation was 
conducted against the CERP plan version 3.0 dated December 22, 2006 and was 
conducted between December 18 and December 22, 2006. The validation has the 
following objectives, scope and criteria: 

Objectives: 

1. vSFML will assess the CERP against the requirements of ISO 14064-2:2006. 
2. vSFML will assess the CERP to determine the likelihood that implementation 

of the planned greenhouse gas (GHG) project will result in the GHG removal 
enhancement as claimed by ERA in the CERP. 

Scope: 

‘Community Ecosystem Restoration Program – Restoration of Degraded Riparian 
Areas and Improvement of Park Ecosystems in the District of Maple Ridge, BC, 
Canada (CERP).’ The CERP defines specific lands owned by the District of 
Maple Ridge, British Columbia, Canada. 
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Criteria: 

• ISO 14064-2:2006 describes the criteria for GHG projects. 
• ISO 14064-3:2006 provides guidance and direction to conduct validations. 
• The validation was also informed by Environment Canada Greenhouse Gas 

Division’s ‘Greenhouse Gas Verification Training.’ 
 

Bodo von Schilling is a Registered Professional Forester with the Association of British 
Columbia Forest Professionals and is accredited with the Canadian Environmental 
Auditing Association as Sustainable Forest Management (CEA(SFM)) auditor and 
Environmental Management System Lead Auditor (EMS(LA)). Bodo has extensive 
experience with forest and environmental auditing since 1993 and is also an 
accomplished forest manager in British Columbia. In particular he has experience with 
riparian restoration. 

In 2006 Bodo von Schilling achieved the GHG project validation/verification training by 
Environment Canada. At this time there is no mechanism in Canada to accredit or certify 
auditors or certification bodies to conduct GHG project validation or verifications. 

The validation was conducted to a ‘reasonable assurance’ level. vSFML reviewed the 
CERP plan as well as additional documents and records produced by ERA. Bodo von 
Schilling conducted a site review at Maple Ridge of a riparian restoration site where 
restoration activities were initiated in the fall of 2006. vSFML also interviewed ERA 
personnel. Bodo von Schilling examined the project controls ERA has implemented and 
also reviewed GHG information (data) produced by ERA to support the CERP. 

The CERP is a ‘GHG removal enhancement’ project. ERA claims that CERP will 
sequester an estimated 2.2 million tonnes of CO2e over 80 years by reforesting riparian 
and upland ecosystems to approximately 262,000 trees. ERA’s GHG assertion is based 
on the following premises which were all accepted by vSFML: 

• The subject areas are riparian areas (adjacent to water courses) and upland sites 
owned by the District of Maple Ridge and the sites were logged 40 to 80 years 
ago. 

• The subject areas reforested naturally to a two layer forest made up of a tree layer 
dominated by Alnus rubra and a brush layer dominated by the non-native invasive 
species Rubus discolor. A. rubra trees are anticipated to senesce at approximately 
90 years of age and the ecosystem will be dominated by brush. The thick canopy 
made up of A. rubra and brush species prevents the natural coniferous forest from 
becoming reestablished through natural succession. Since the subject areas are 
now part of an urban setting the riparian and upland sites are no longer under the 
influence of adjacent coniferous forests. 

• The CERP establishes native conifer trees and one species of deciduous tree 
(Populus balsamifera ssp trichocarpa) by manual tree planting, removing A. 
rubra overstory trees and manually brushing the project trees until they are free 
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growing. While project trees are planted in clumps they sequester carbon like 
open-grown trees. 

• The growth potential of the project sites is estimated by collecting growth data 
from open-grown trees up to age 120 years old from the actual project sites. The 
locally derived growth data is the input into the CO2Fix 3.1 model used to 
generate the CERP GHG assertion. 

• In the future ERA will make GHG removal enhancement claims based on actual 
growth data collected from project trees which will be used as input into the 
CO2Fix 3.1 model. 

 

One of the project premises requires additional discussion. The project baseline is based 
on A. rubra senescing from the ecosystem. Brush will dominate the site into the future 
and significant ingress of natural and native conifer species is not anticipated. ERA 
gathered evidence from the literature as well as expert opinion to support the CERP 
assertion. However, there are no examples of such disturbed ecosystems older than 
approximately 80 years of age to allow absolute certainty regarding this project premise. 

In conducting the validation vSFML examined: 

• The GHG sources, sinks and reservoirs associated with the baseline and project 
scenarios. 

• ERA’s choice and use of good practice guidance. 
• ERA’s methods and assumptions associated with the baseline and project 

scenarios. 
• The local growth data and use of CO2Fix 3.1 model used to generate the GHG 

assertion. 
• The information system controls the CERP has put in place to monitor project tree 

growth and generate actual GHG assertions in the future. 
 

vSFML’s validation is risk-based, drawing on an understanding of: 

• The ecological premises underlying the baseline and project scenarios. 
• Riparian and upland ecosystem restoration practices. 
• Methodologies to collect local growth data and use the data to generate the project 

baseline with the use of the CO2Fix 3.1 model. 
• Methodologies to monitor the project and estimate GHG removal enhancements 

using the CO2Fix 3.1 model. 
 

The CERP Plan has built in a 25% reserve into the GHG removal enhancement assertion. 
ERA has clearly taken a conservative approach to the CERP. vSFML considers the 
reserve is more than adequate to take into account potential discrepancies or errors. 

Based on procedures undertaken, it is the opinion of von Schilling Forest Management 
Ltd. that the ‘Community Ecosystem Restoration Program – Restoration of Degraded 
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Riparian Areas and Improvement of Park Ecosystems in the District of Maple Ridge, BC, 
Canada’ GHG assertion prepared using ISO 14064-2:2006 is supported by appropriate 
underlying evidence, is fairly stated and is free from material discrepancies. 

Without qualifying the audit opinion vSFML notes the following limitations associated 
with the validation: 

• As discussed earlier, an important ecological premise for the project is the 
assumption that without direct intervention in the form of ecological restoration as 
proposed by the CERP, the subject areas will convert to ecosystems dominated by 
brush with no significant conifer species natural ingress. While ERA provides 
support for the premise from the literature and with expert opinions, there is no 
absolute certainty regarding this ecological premise. 

• The validation applies only to lands owned by the District of Maple Ridge. 
• The business model was not examined. vSFML did not review the value of carbon 

offsets against the cost of restoration treatments to determine the feasibility of the 
project. 

• At this time the CERP plan is not proposed under a GHG program. ERA’s carbon 
offset clients are running their own voluntary GHG programs and they have 
assessed the merits of the CERP independently of vSFML’s validation. 

• The CERP plan outlines co-benefits to carbon sequestration. ERA outlines 
significant co-benefits to natural ecosystem restoration, hydrological stabilization 
of water courses, wildlife habitat enhancement and recreation benefits to the 
District of Maple Ridge. While vSFML acknowledges the potential co-benefits 
the validation does not address these claims. 

• The CERP plan is for a life span of 80 years. ERA makes no provisions for 
interim claims for carbon offsets. 

 

This validation statement is made solely to ERA in accordance with the terms of 
engagement. The work has been undertaken for the sole purpose of validating the CERP 
and for no other purpose. vSFML does not accept or assume responsibility to anyone 
other than ERA for the work associated with the validation, this validation statement and 
for the opinions vSFML has formed. 

Yours truly, 

Bodo von Schilling RPF CEA(SFM) EMS(LA) 

von Schilling Forest Management Ltd. 
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Appendix 5: ERA’s Conflict Resolution Process 

Scope 

This conflict resolution process applies to ERA’s role in the development and 
implementation of its Community Ecosystem Restoration Projects (CERP). 

Purpose 

This policy will provide an efficient, fair and accessible mechanism for resolving 
complaints, and ensure that ERA’s complaint handling process is transparent and 
comprehensive. 

Guiding Principles 

Responsiveness 

Complaints need to be resolved openly and responsively. It is expected that all written 
complaints will be acknowledged in writing within five working days and resolved in a 
timely manner. The process and timeframes for resolution will vary depending on the 
nature, complexity and timing of the issue. 

Origin of Concern Raised 

• Phone call inquiries by residents  
• Concern brought to ERA via stakeholders or local government 

partners  
• Concern or issues raised about the project through letters to ERA, 

media articles or other means  
• Concerns regarding worker rights, work practices, and worker 

safety raised by ERA employees or contractors 
 

Fairness 

The process needs to be fair to both the complainant and the person/s against whom the 
complaint is being made. 

All parties must be protected from victimization, discrimination or retribution. The 
process shall be based upon principle that includes the complainant's right to: 

• Be heard 
• Have their complaint treated seriously 
• Be informed of the processes of complaints handling 
• Be informed of the decision and reasons for that decision. 

If the complaint involves the actions of a specific person or contractor associated with 
ERA they shall have the right to: 

• Be advised of the complaint 
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• Be informed of the processes of complaint handling 
• Be informed of the decision/action and reason for the decision/action 

 

Timeliness 

ERA will attempt to resolve all reasonable grievances raised and provide a written 
response to grievances within 30 days. 

Confidentiality 

Where appropriate, to protect confidentiality and privacy, staff involved in handling 
complaints resolution must ensure that information is restricted only to those who 
genuinely need to know in order to deal with the complaint. Some information about the 
specific complaint may need to be disclosed to others during its resolution. The 
complainant needs to be informed of this. 

Procedures 

Complaints about any aspect of ERA’s operations, service or personnel will be handled 
responsively, openly and in a timely manner, with the aim of resolving the complaints. 

• The proposed timeframe required to resolve the complaint should be indicated to the 
complainant as early as possible in the process. 

• Complainants should be kept informed of progress towards resolving the complaint. 
• If a conflict of interest arises for a staff member involved in the receipt or 

management of a complaint, alternate arrangements will be made. 
• When a complaint is documented all details should be recorded and filed 

appropriately. 
• During the complaint process contact between the aggrieved parties will only occur 

with the mutual consent of all parties. 
• The response to the issues raised by the complainant should be in a non-judgmental 

and courteous manner. 
• Copies of this policy will be made to CERP steering committee members.  
• No action will be taken on anonymous complaints except in exceptional 

circumstances. 
 
Resolution Process 

• Concerns and issues exist that may be resolved informally without the need to follow 
a formal complaints process. In such cases, complainants or their representatives are 
encouraged to initially raise issues or concerns informally with the relevant member 
of staff or ERA contractor. Discussing the issue or concern may clarify the situation 
and resolve and misunderstandings satisfactorily. 

• If the issue or concern has not been resolved satisfactorily, complainants or their 
representatives should talk to the Project Manager. 
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• Where a resolution is not achieved at this level, or if the complaint is related to the 
Project Manager, complaints may be referred to ERA’s General Manager or Chief 
Operating Officer. 

Positive resolution of a complaint should aim to: 
• Seek resolution at the level at which the complaint is made; 
• Gain agreement of the parties, including those steps necessary to gain that 

agreement, and 
 

Steps include: 
• The need to consider all the relevant information and the views of all parties. 

Each position must be heard. 
• After issues of concern are discussed, parties must generate and discuss options 

for resolution. When an agreement is reached, all aspects of the agreement must 
be tested for workability and clarity to ensure that everyone understands the 
agreement and accepts it. 

 

Record Keeping 

Details about a complaint that cannot be resolved informally and is taken to a senior level 
in ERA to resolve should be recorded and kept in a relevant file. Details should include: 
 

• The nature of the complaint, including who the complaint relates to; 
• Response time, and the process used to resolve the complaint; 
• Staff members involved in handling the complaint; 
• Action taken and outcomes, and 
• Affirmative and critical feedback. 
 

 
Definitions 

 
Complainant: any community member making a complaint 

 
Complaint: an expression of dissatisfaction with an interaction, or a service provided by 
ERA or an ERA staff member or an associated contractor. 

 
Formal complaint: a complaint which is: 

• Submitted by letter or email 
• A verbal complaint that is documented  
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Conflict of Interest: Defined as conflict between an individual’s personal interest and his 
or her public duty. This can exist whether or not money is involved, and whether the 
conflict is actual or only perceived. For example, a conflict of interest may arise where an 
ERA staff member handling a complaint is perceived as having a personal relationship 
with the complainant, or the person who is being complained about, that may in turn 
impact upon the overall work or service provided. 
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Appendix 6: Sample Planting Key – Maple Ridge 

 


