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Executive Summary  

In Delta, B.C., agriculture is a dominant land-use and an important area for food production in the 
province. This region is also critical internationally as habitat for migratory birds. The Delta Farmland 
and Wildlife Trust (DF&WT) promotes co-operative land stewardship with local farmers. While the 
DF&WT programs have changed over time, they are designed to mutually enhance land-use practices for 
farming and wildlife by supporting on-farm initiatives that create win-win outcomes. As one survey 
respondent noted “The DF&WT punches above its weight and is well known within the agricultural and 
wildlife communities.” This work was undertaken to identify and assess the ecosystem services (ES) and 
benefits that are enhanced by DF&WT programs and to explore the various groups that benefit from 
these ES. 

Ecosystem services are referred to as “nature’s benefits”. The concept of ES draws attention to the ways 
that people depend on a healthy environment. Ecosystem Services support life (e.g., by providing air, 
water, food, raw materials, medicines) and quality of life (e.g., by supporting mental and physical health, 
cultural identity, recreation), among many other things. Executive Summary Figure 1 below provides a 
snapshot of how ES are generated and then how we can understand and value them. Although some ES, 
such as pollination or control of agricultural pests, are of direct benefit to a farmer, other ES, such as 
viewscapes and water quality, may benefit the public as a whole but be of little or no direct benefit to 
the farmer.  

Agriculture has been framed as a “working landscape” and as an “agroecosystem”. More recently 
studies have looked at agricultural land-use under the socio-ecological system framework and framed 
agricultural services as “social–ecological services”. The agriculture industry operates in an 
interconnected way with the surrounding environment. While there have been many studies on the 
trade-offs between food production and biodiversity loss with agriculture, there have been few 
assessments of the broader benefits of agricultural land management and sustainable practices that 
enhance ES. Framing the contribution of DF&WT as enhancing social–ecological services helps to 
reinforce the importance of human culture, perspectives, and economies to the production of ES.  

 
Cascade Diagram from Ecosystem to Human Well-Being 
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To be able to identify and assess the ES enhancements from the DF&WT programs a literature review 
was completed; interviews with farmers were undertaken; an online survey was sent out to local wildlife 
and environmental organisations and funders; and a preliminary economic valuation was undertaken, 
based on a benefits transfer approach. What emerged was: 

 affirmation that the DF&WT are providing the ES enhancements intended through the 
programs, 

 confirmation that both farmers and wildlife organizations see the benefits of the DF&WT, 
 universal feedback that DF&WT is a unique and successful organization that bridges some of the 

conflicts that arise between agriculture and wildlife needs, 
 an extended list of ES not currently promoted by the DF&WT, 
 a consistent understanding of the regulating service benefits from the DF&WT programs, but 

less understanding and/or agreement of the cultural ES, particularly with farmers,  
 a preliminary evaluation of the economic benefits of the DF&WT programs for each relevant ES 

enhanced, and 
 an opportunity to brand DF&WT as a contributor to important socio-ecological services. 

 
The figure below provides an understanding of the agroecosystem, the various ES that agroecosystems 
depend upon, and the ES and benefits generated by various agricultural practices.  

 

The Traditional Agriculture-ecosystem Interaction 

The table below presents a preliminary monetary estimate (in Canadian dollars) for the ES enhanced by 
the Grassland Set-aside stewardship program. The estimates were calculated based on the average and 
total acres/ hectares of grassland set-asides enrolled in the program multiplied by the appropriate 
estimates of ES values found in the relevant literature. It is important to note that these estimates are 
preliminary and based on values borrowed from other regions. Therefore, it is important to emphasize 
all estimates of the potential monetary contribution of the DF&WT programs are initial and begin to 
recognize the various ES enhanced by the DF&WT programs.  
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Grassland Set-aside Economic Values Estimates 

GLSA Average ha/ yr 
Total ha for life of 

program  

Ecosystem Services $dollar/ ha  544 acres/ 220.32 ha 
13122.3 acres/ 

5314.53ha 

air quality  $12/ha/yr $2644/yr $63,774 

water regulation  $7/ha/yr $1542/yr $37,202 

erosion control  $50/ha/yr $11016/yr $265,727 

soil formation $10/ha/yr $2203/yr $53,145 

waste treatment $146/ha/yr $32167/yr $775,921 

biological control  $40/ha/yr $8813/yr $212,581 

recreation and 
aesthetics  $3/ha/yr $661/yr $15,946 

pollination services  $1109/ha/yr $244335/yr $5,893,814 

public value/ wildlife 
habitat  $1295/ha  $2853141 $6,882,316 

carbon storage 
(stock) $438/ha  not a flow $2,327,764 

carbon sequestration 
(flow) $28/ha/yr $6270/yr not a stock 

Ecosystem Services  Totals  
$584,943 is annual 

average 
$16,528,188 total for 

life of program 
1 The annual average monetary value for the wildlife habitat benefit was established by using the lifetime economic value and 
dividing by 25, the number of years the programs have been in place.  

The average economic ES value for the Grass Margin program was estimated at $6677/year with a one-
time contribution of $5828 for public value/wildlife habitat value. The average economic ES value for the 
Hedgerow program was estimated at $4053/ year with a one-time contribution of $3885 for public 
value/wildlife habitat value. Other programs that are also important to the DF&WT, such as the winter 
cover cropping program, have ecosystem benefits that are more difficult to quantify and for which 
estimates could not be found in the literature. Nevertheless, research indicates that there are numerous 
sustainable agriculture and ecosystem benefits, providing rational for increasing soil carbon stocks, 
preventing wind and water soil erosion, retaining moisture, enhancing soil physical properties, 
increasing soil microbiology, replenishing natural sources of soil nutrients, capturing excess soil nitrogen, 
and controlling weeds and pests. The difficulty in quantifying these benefits in agroecosystems should 
not detract from the fact that they exist and are potentially significant.  

This report revealed a more comprehensive list of the ES enhanced through the DF&WT programs. 
Understanding the broad contributions that DF&WT provide to farmers, wildlife and society provides 
opportunities for modifying and funding programs, developing new programs and educating society. The 
DF&WT can integrate this information to further brand itself as a leader is delivering benefits to farmers, 
benefits to wildlife and numerous benefits to society.    
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1.0 Study Context 
In Delta, B.C., agriculture is a dominant land-use and an important area for food production in the 
province. This region is also critical habitat for migratory and resident birds including waterfowl and 
birds-of-prey.  

The Delta Farmland and Wildlife Trust (DF&WT) was established in 1993 to promote co-operative land 
stewardship with local farmers. The programs within DF&WT, while they have changed and been 
modified over time, are designed to mutually enhance land-use practices for farming and wildlife by 
supporting on-farm initiatives that create win-win outcomes. The DF&WT is recognized widely for its 
unique approach to working with farmers and conservationists to conserve natural resources for 
agroecosystems and wildlife.   

In 2019, the DF&WT contracted Zbeetnoff Agro-Environmental Inc. to assess the effectiveness and 
potential modification to the DF&WT stewardship programs. The project consisted of two components: 

 Identify enrollment factors and investigate the needs and perspectives of the farmers in the 
programs.  

 Examine the benefits and ecosystem services (ES) the programs enhance for agroecosystems, 
wildlife and to society. 

This report focuses on the second component. Dr. Gillian Kerr was sub-contracted to complete the ES 
component. Specifically, for the following work: 

 assess the various ES attributed to the various DF&WT programs,  
 reveal the relations between ES and the agricultural practices promoted by DF&WT, 
 analyze the direct and indirect ES generated or enhanced by the DF&WT generally and under 

each program, 
 articulate the value of key ES resulting from the collaboration between farmers and the DF&WT 

stewardship programs, 
 provide linkages between various groups (e.g. farmers, wildlife management and the general 

public) and the benefits received from specific ES, 
 produce some materials on the indicators and measures of ES that can be used by DF&WT in 

program modifications and for education and outreach.  

Appendix 1 provides a list of acronyms and Appendix 2 provides some key glossary terms for this report.  
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2.0 Introduction  
The Millennium Ecosystem Assessment (2005) developed a global report about the state of the world’s 
ecosystems. The results were that, while most ecosystems were in a state of decline, agriculture was 
one area with increases in productivity. However, it has been widely studied that increases in agriculture 
and modification of natural lands and land-use has had detrimental effects on other ecosystem 
functions, including wildlife habitat and soil degradation. This trade-off is recognized in agricultural 
communities and significant strides have been made to develop and implement sustainable practices.  

The Canadian agriculture and agri-food industry operates in close connection with the surrounding 
environment (Lefebvre et al., 2005). The sustainability of the sector depends on its ability to co-exist 
with the natural environment. While there have been many studies on the trade-offs between food 
production and biodiversity loss with agriculture, there have been few assessments of the broader 
benefits of agricultural land management and sustainable practices that enhance ES. Typically, croplands 
have been known for a few specific ES benefits: food production, habitat and refuge, and scenic views 
(Olewiler, 2004); however, there are a broader suite of services and benefits that contribute to human 
values and well-being.  

Beneficial management practices (BMPs) are a key driving force for the protection of the environment 
under the current Agricultural Policy Framework (APF) in Canada. However, in recent years, a new 
concept of environmental management, referred to as ES, has emerged. Farmers, as land managers, 
have the opportunity to adopt effective or promising responses that conserve or sustainably enhance 
the direct supply of ES provided by their lands (as recommended in the Millennium Ecosystem 
Assessment, 2005) (Sparling et al., 2008).  

In south western British Columbia, the major agricultural land areas are the Lower Mainland (40%) and 
Eastern Vancouver Island (26%) ecoregions (Javorek & Grant, 2011) (See Figure 1). Within the Lower 
Mainland, Delta is considered one of the provinces most productive agricultural areas. Delta, B.C. is also 
located on the Pacific Flyway, an internationally significant migratory route for numerous bird types, 
including migratory birds and waterfowl (Butler et al, 1987) and is home to numerous other bird 
populations, including those of special interest, such as the Trumpeter Swan. The interactions between 
agricultural production and wildlife habitat have traditionally resulted in conflict, especially in the short 
term (Zhang et al. 2017). Bird populations compete for the food that farmers produce either for markets 
or feed for livestock operations. Within Delta, there are a number of organizations that focus on either 
the agriculture industry or on wildlife management. The DF&WT is unique in that it works on the nexus 
between both farming and wildlife, creating a unique set of win-win opportunities.  

While agri-environmental incentive programs seek to compensate farmers for changes to enhance ES 
and or biodiversity, enrolling participants is a common challenge (Chapman, Satterfield & Chan, 2019). 
The challenge for the DF&WT is to seek the balance wherein the programs help farmers continue to 
provide habitat for wildlife while adding value to their agricultural practices. While the DF&WT is a 
significant contributor to mitigating agriculture-wildlife conflicts, its programs do not resolve the 
economic challenges created on farming operations by wildlife depredation. Despite the ongoing efforts 
of the DF&WT and its partners, farmers are still facing significant losses from wildlife, particularly 
waterfowl where they are unable to avoid or mitigate depredation.  

It is noted that the continued presence of both agroecosystems and wildlife create opportunities for 
synergies that lead to win-win outcomes. In this report, a broad set of ES are assessed. By analyzing the 
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DF&WT and its stewardship programs this report reveals a number of other beneficiaries of the various 
ES the programs enhance.  

 

Figure 1: Map of Metro Vancouver Regional District of BC highlighting Delta  
(Source: http://www.bcstats.gov.bc.ca/data/sep/rd/rd_15.pdf) 

3.0 Characterization of the Delta, BC Ecosystem  
The ES in Delta create benefits for agriculture, wildlife and the public. These benefits are enhanced amid 
increasing pressures on the land and resources from urbanization and conversion to non-agricultural 
uses. 

3.1 Agricultural Context 

Delta is one of the oldest, largest and most productive agricultural regions of southwestern BC. Delta’s 
agricultural sector is unique in regard to the size of its farming. Its commercial farms are among the 
largest in size in the Lower Mainland and make use of high level of land leasing in their operations (See 
Figure 2). Historically, Delta has been an efficient supplier of vegetables, dairy products and forages. In 
the last 20 years, agriculture production expanded significantly in Delta with the introduction of 
greenhouse crops and berries. While the sector retains significant domestically-oriented dairy and 
poultry operations, the bulk of agricultural production is either exported (e.g., greenhouse vegetables, 
berries) or competes head on with imports in local markets (e.g., field vegetables) (Zbeetnoff & Quadra, 
2011). 
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Figure 2: Delta Land Use (Source: Zbeetnoff et al, 2011) 
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British Columbia is one of a few jurisdictions in North America that has a farming area protected by 
provincial legislation. The Agricultural Land Commission (ALC) is an independent provincial agency. It is 
responsible for preserving agricultural, and encouraging farming in collaboration with local 
communities. It also encourages local governments, First Nations, the provincial government, and its 
agents to enable and accommodate farm use of agricultural land and uses compatible with agriculture in 
their plans, bylaws and policies. The Agricultural Land Reserve (ALR) is a provincial zone in which 
agriculture is recognized as the priority use where farming is encouraged, and non-agricultural uses are 
controlled. The ALR sets aside specific lands where agriculture is the primary use and any non-farm uses 
must be approved by the ALC.   

A study comparing growth patterns of Seattle, Washington and Vancouver emphasized the success of 
the ALR in deterring urban sprawl, showing that the ALR compelled local governments to require 
development in existing urbanized areas (densification) rather than convert natural lands to housing and 
commercial uses. And if greater Vancouver had the same overall population density as Seattle, an 
additional 650 km2 of land would be covered with suburban development, which is equivalent to all of 
the remaining developable land in the regional district, plus four-fifths of the remaining agricultural land 
(Olewiler, 2004). The ALR has been in place since 1973 and has a high degree of awareness and support 
among residents in urban areas (BC Ministry of Agriculture, 2007) 

In 2010, the area associated with farming activities in Delta was 8,100 ha including a limited amount of 
farming activity (196 ha) that also occurs outside the ALR. The number of farms in Delta dropped about 
4% between 1990 and 2005. In contrast, the number of farms in Metro Vancouver declined 22% over 
the period and the Lower Mainland, as a whole, decreased 19%. As such, Delta’s agricultural sector has 
shown remarkable stability over the last 20 years (ALC, 2020).  

3.2 Society and Agriculture 
Agriculture is recognized and appreciated by local communities. A report completed in 2008 found that 
a vast majority (95%) of Metro Vancouver residents (the large city next door) feel that the presence of 
agriculture is a benefit to society (Concerto Research, 2008). People identified a range of immediate, 
tangible benefits from the provision of local food and produce, to the presence of green space, 
viewscapes and wildlife (Robbins, Olewiler & Robinson, 2009). Further respondents were supportive of 
protection and enhancement of agroecosystem functions that contribute to the quality of life that 
agriculture provides. The survey results estimated the public amenity benefits of farmland in Metro 
Vancouver at $143,260 per hectare per year (Robbins, Olewiler & Robinson, 2009). 
 
There have been studies elsewhere that substantiate the benefits that societies gain from agricultural 
lands. In one study, there was an obvious difference in responses between rural and urban people 
(Rodrigues, 2020). From the local rural perspective, benefits such as the provision of drinking water, the 
practice of sports, and climate regulation were prioritised. Urban respondents prioritised a set of three 
cognitive cultural benefits including: socializing, mythical features and sense of place (Rodrigues, 2020). 
These differences were partially explained by the actual role that the ecosystem played in that society.  

3.3 Direct and Indirect Pressures on Agriculture  
There are a number of direct (e.g. wildlife predation on crops) and indirect (e.g. transportation projects) 
pressures on agriculture which are not necessarily unique to Delta, B.C. Given the significance of Delta 
for food production and wildlife habitat, these pressures can create significant threats. Over time, these 
pressures can impact the sustained production of ES and the various benefits that are created. Table 1 
provides a snapshot of these pressures. 
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To highlight one increasing pressure, a recent study (Rodrigues, 2020) revealed significant differences in 
how landowners (farmers) and urban users assessed the ES benefits of privately held valuable assets. 
Urban users often enjoy the viewscapes and recreational opportunities that come from agroecosystems. 
However, their use of the land may be detrimental to farmers, such as disturbing livestock, creating 
noise and traffic, and sometimes taking routes through private land whereby impacting crops and 
wildlife. With increased transportation access and more competition for recreation, more people are 
flocking to Delta (Robbins, Olewiler & Robinson, 2009). These pressures need to be understood and 
considered for the success and sustainability of agriculture and organisations such as DF&WT. 

Table 1: Indirect and Direct Pressures on Agriculture in Delta 
Issue Description 
Transportation 
Infrastructure 

Transportation projects are fragmenting farmland, disrupting agricultural 
operations, and exacerbating other issues in the area. The Massey Tunnel was 
completed in 1959 through the Delta (Zbeetnoff & Quadra, 2011).  

Loss of 
processors 

Over the past couple of decades, the numerous canneries and food processors 
have consolidated or left the area and now there are only a few left. This constricts 
agriculture in the area. (Zbeetnoff & Quadra, 2011) 

Population 
Growth and 
Urban Sprawl 

The completion of the Massey Tunnel in 1959 provided accessibility to Delta from 
Vancouver. Easier access to Delta has accelerated population growth, resulting in a 
6-fold increase in the population of Delta between 1961 and 1991. Had greater 
Vancouver sprawled like Seattle during the 1990s, it would have developed an 
additional 18,000 acres – an area approximately four-fifths the size of Burnaby to 
accommodate residential growth (Olewiler, 2004). 

Wildlife 
predation on 
crops 

Waterfowl use is particularly high on fields near the estuaries and waterfowl 
populations in some areas are now reliant on these food sources. As land use 
changes and more areas are developed, there is less habitat for birds, creating the 
net effect of increased feeding on farmers’ fields (PBHJV, 2009).  

Increased Costs 
of Business 

Delta farmers are facing increases in the costs of doing business that their 
competitors do not face, particularly with respect to regulatory compliances, 
higher input costs, carbon tax, labour and energy (Zbeetnoff & Quadra, 2011). As 
the world knows, the Vancouver area is one of the most expensive real estate 
regions in the world and this access and growing population is competing with 
farmers for farmland for rural-residential purposes, creating escalating land values 
in its wake. Pressures to compete internationally, large capital costs for increasing 
mechanization and industrial farming, high levels of debt and uncertain crop prices 
make it difficult for farmers to focus on long-term sustainability of their 
agricultural lands. (Olewiler, 2004) 

Agricultural 
Land 
Encroachment 
(other) 

During this time agricultural land has also seen encroachment from residential, 
commercial and industrial development, institutional and recreational use and golf 
course construction. In fact, farmland is among the least expensive land for 
conversion to non-farming purposes (Zbeetnoff & Quadra, 2011). 

Urban 
Recreationalist 

Enhanced transportation routes have provided access to people looking for 
recreational opportunities, such as bird watching and cycling. The numbers have 
been increasing as Vancouverites flock to Delta. One of the issues is that farmers 
and recreators have different conceptions of the Delta, access and uses. While the 
agricultural landscapes and dike lands are attractive to bikers and birders, some of 
the interactions between recreators on farmlands have created conflicts. Farmers 
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do not believe that recreators understand and respect private land and the 
requirements of agriculture (Robbins, Olewiler & Robinson, 2009). 

To sustain their livelihoods, farmers must focus on their private net returns from food production. 
Farmers have been adjusting and coping with these stressors as best they can. For example, farmers are 
looking at how to reduce crop loss risk due to waterfowl. This can result in switching to crops that are 
less susceptible to depredation. If more conversions are undertaken to compensate for economic 
impacts, there is the danger that suitable waterfowl habitat and foraging areas in Delta may decline. 
This would be anticipated to be an unfavourable outcome for wildlife and societal interests (Zbeetnoff & 
Quadra, 2011).  

This trend of conversion is especially concerning for the DF&WT, as wildlife habitat is the second pillar of 
their mandate and vision. It is apparent that agricultural lands produce a number of ecosystem benefits 
to society, including bird habitat. However, if farmers typically receive little- to no- payment for these 
ecosystem benefits generated by their lands and farming techniques, they have little incentive or ability 
to protect nature (Olewiler, 2004). 

3.4 Wildlife Context 

The BC coastline accommodates more than 1.2 million waterfowl (over 38 species) over winter, and 
another 400,000 in its estuaries. This includes nearly half the wintering population of the Wrangel Island 
Snow Goose, which breed in Russia, as well as about half of the total Trumpeter Swan population. In 
addition to waterfowl, the public and private lands within the Pacific Birds geography provide key 
habitat for numerous other resident and migratory water birds, shorebirds and land birds. In fact, the 
Fraser River delta, of which Delta is a major portion, supports the highest densities of wintering 
waterfowl in Canada (Javorek & Grant, 2012). 

Given Delta's geographical location (surrounded by water on three sides) within the Fraser River Estuary 
and adjacent to the Strait of Georgia and Boundary Bay, it contains extremely valuable habitat for 
migratory birds. It is a key component of the Pacific Flyway, a world class migratory route and stopover 
for waterfowl flying between the Artic and South America to nesting and feeding grounds. Many of 
these waterfowl use farm fields for resting and feeding. Therefore, the agricultural lands in Delta are 
considered important wildlife habitat (Javorek & Grant, 2012; PBHJV, 2016).   

Over time, as agriculture has developed behind the dike infrastructure, waterfowl have adapted to 
feeding on the rich food sources available in agricultural fields, i.e., remnant grain, vegetables 
(potatoes), pasture grasses and hayfields. Remnant agricultural crops provide high-calorie foods for 
birds during migration and farm fields provide critical refuge during extreme weather conditions, such as 
hightides and storm surges. Because food supply in the estuary declines during late fall, agricultural 
crops become increasingly important as winter progresses.  

As part of the National Agri-Environmental Health Analysis and Reporting Program, Agriculture and Agri-
Food Canada developed a suite of science-based agri-environmental indicators (Javorek & Grant, 2012). 
Figure 3 was reproduced for this report to provide a Canadian comparative breeding and feeding values 
based on land cover type. “The value of a particular land cover type was based on the number of species 
it supported and its habitat value to them (that is, whether it was primary, secondary, or tertiary)” 
(Javorek & Grant, 2012, p.3). 
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The scale on the x-axis is the sum of the habitat values captured by authors Javorek and Grant (2012) 
and is to provide a comparative scale for assessing breeding and feeding values by land cover type. It is 
expected that the ‘All Other Land’, unimproved pasture and improved pasture ranked highest, due to 
higher biodiversity levels and lack of competition for land use. In comparison, cultivated lands typically 
have comparatively low value for wildlife. However, this provides an opportunity to compare the values 
of cultivated lands under DF&WT programs. The DF&WT goal is to improve the health of soil and 
farmland while also enhancing cultivated lands for wildlife breeding and feeding habitat. For example, 
the Hedgerow program provides breeding habitat and safety for birds and small mammals, and acts as a 
barrier to wind erosion. There is an opportunity for the DF&WT to assess and monitor its own impact on 
land use to demonstrate the wildlife benefits of its programs to cultivated lands in Delta. 

 

Figure 3: Comparative Value of Cover Type used by Wildlife for Breeding (top) and Feeding (bottom) 
on Agricultural Land in Canada (Javorek & Grant, 2012, p. 4) 
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As with the agriculture industry, there are direct and indirect pressures on the wildlife populations in 
Delta and surrounding area. Table 2 lists and describes these pressures. It should be noted that some of 
these pressures, namely glass greenhouses, have significant direct and indirect economic benefit to 
agriculture that may indirectly support wildlife and wildlife programs in the area. These pressures are 
important to understand, as the DF&WT mission is to develop win-win scenarios for both farmers and 
wildlife.  

Table 2: Pressures on Wildlife Populations  

Threat to wildlife (Birds) Descriptions 
Pollution Increased residential and commercial traffic, industrial pollution and 

potential marine spills in the busy waterways create risks for bird 
populations (PBHJV, 2016) 

Climate change Sea rise is forecast to result in the loss of ecological feeding zones outside 
of the dikes (at Westham Island - as much as 15-35% over the next 
century). Additionally, there may be dike-breaching, flooding of salt 
marshes, salt intrusion into freshwater marshes, and increased shoreline 
erosion (PBHJV, 2016). 

Development  There are a number of development projects that compete with and 
impact agricultural lands. These include significant expansion of 
transportation routes through Delta and the potential expansion of the 
Port. In addition, there is significant pressure to expand residential 
development projects (Mr. Drew Bondar, personal communications; 
Zbeetnoff & Quadra, 2011)  

Fragmented habitat Residential and roads in the vicinity of waterfowl feeding areas deter 
waterfowl from utilizing the fields and represent a loss of 6-9% of 
waterfowl-compatible crops grown. Ongoing losses are driven mostly by 
rapid population growth and urban sprawl (PBHJV, 2016). 

Changes in farm 
economics 

Changes in farming economics resulted in the conversion of 20% (3,000 
ha) of waterfowl-compatible crops to waterfowl-incompatible crops and 
non-farm uses (e.g., blueberries, nurseries, greenhouses, rural 
residential, exclusion from the ALR)) between 2000 and 2009 (PBHJV, 
2016). 

The Federal and Provincial governments have established wildlife reserves and management areas on or 
adjacent to relatively large portions of the agricultural lands (i.e., Alaksen National Wildlife Management 
Area, Boundary Bay Wildlife Management Area, Roberts Bank Wildlife Management Area, South Arm 
Marshes Wildlife Management Area). The George C. Reifel Bird Sanctuary, on Westham Island is renown 
for bird watching. Together these areas have been designated as a Western Hemisphere Shorebird 
Reserve Network site. In addition, the shoreline areas are used extensively for recreation. Metro 
Vancouver manages the Boundary Bay Regional Park which includes a 23 km dike trail adjacent to farms 
(Zbeetnoff & Quadra, 2011). These are key habitats and stopover for waterfowl to nest and feed on the 
Pacific Flyway (Zhang et al. 2017). Appendix 3 provides a list of all the wildlife and environmental 
organisations working in the area.  
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Delta is also home to a wide variety of other resident wildlife including mammals, reptiles, amphibians, 
and fish. Delta provides essential habitat for the Townsend’s vole, which uses old field (grassland) 
habitat. The Townsend’s vole is a key food source for local raptors (Javorek & Grant, 2012). In total 319 
species of terrestrial vertebrates (221 birds; 76 mammals; 8 reptiles; 14 amphibians) used agricultural 
land in the Pacific Maritime Ecozone (PBHJV, 2016).  

3.5 Other Environmental and Recreational Considerations 
There are a number of environmental and recreational activities that take place in Delta. The overall 
interest and appeal of the region is significantly augmented by agriculture and the traditional way of life 
(Zbeetnoff & Quadra, 2011). This concept is confirmed by two studies that assessed the value of 
farmland and habitat for wildlife and the willingness to pay to protect these lands from other land uses 
(Olewiler, 2004, Robbins, Olewiler & Robinson, 2009). Several trails exist that run through or near farms, 
such as the Metro Vancouver's Boundary Bay Dike trail which extends from the Beach Grove area to the 
Surrey border.   

Much discussion has occurred over how to reduce existing and potential conflicts between trail users 
and farming activities. Farmers have said more education is needed for recreational users. Delta has 
developed a Dike and Rural Delta Code of Conduct which aims to reduce conflicts between recreational 
users and farmers (Zbeetnoff & Quadra, 2011). Delta has a parks system comprised of approximately 
500 ha (1,350 acres) of land in over 140 locations. The Parks and Recreation Master Plan direct the 
development of parks and recreation services.  The area for potential conflict between farmers and the 
general public is along dikes fronting agricultural properties. The City of Delta supports additional public 
access and controlled use of publicly owned natural areas such as dikes, foreshores, ravines and 
watercourses.   

Zbeetnoff and Quadra (2011) report total the Environmental Sensitive Areas as 3,180 ha, or 18.1% of the 
land area of Delta. Various wetland, estuary, foreshore and uplands area are designated as 
environmentally sensitive, and may be parts of nationally and internationally recognized environmental 
reserves, provincial Wildlife Management Areas (WMAs), and municipal or regional parks. Specific ESA 
Land Use Designations within or adjacent to the farming area include the following (Zbeetnoff & Quadra, 
2011): 

 Burns Bog – 2,040 ha, purchased by government in 2004 and now forming an Ecological 
Conservancy Area 

 Golf Course Adjacent to the Dike Land at the south end of 72nd Street 
 ESA4 – 48 ha, representing properties intended primarily for conservation purposes, 

immediately south of Boundary Bay Airport  
 National Wildlife Area on Westham Island. 

4.0 Delta Farmland and Wildlife Trust 
Delta Farmland and Wildlife Trust (DF&WT) is a non-profit organisation and serves as a successful 
collaboration organisation among wildlife and farming groups. The DF&WT recognises the significance of 
ES and the importance of the integration of agricultural production and the provision of habitat for 
breeding and feeding migratory waterfowl (Zbeetnoff & Quadra, 2011; DF&WT, 2014). The mandate of 
the DF&WT is to promote the preservation of farmland and associated wildlife habitat within the Fraser 
River delta through sustainable farming and land stewardship. 
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4.1 Stewardship Practices Supported by DF&WT 
Through the land stewardship programs offered to local farmers, DF&WT enhances on-farm habitat for 
wildlife, while conserving soil resources. The DF&WT has focused on the win-win of food production and 
wildlife habitat, and it has had success. The organisation also addresses and mitigates the perceived 
conflict between agricultural production and waterfowl habitat. Since being established in 1993, over 
82,000 acres of winter cover crops, 13,000 acres of grassland set-asides and 10 km of hedgerows were 
funded by cost-share DF&WT programs (DF&WT, 2020). 

The DF&WT is committed to enhancing sustainability on ag lands, as its website states: 
 

"Biodiversity and agriculture are inextricably linked. Biodiversity is the basis of agriculture.  Agriculture can also 
contribute to the conservation and sustainable use of biodiversity. Some specific examples of how biodiversity 
supports agriculture include crop pollination, pest control, disease regulation, soil fertility, nutrient cycling, and 

mitigation of soil erosion. Biodiversity can be considered as an insurance policy against abrupt changes and 
alterations to an agricultural system. The greater the biological diversity, the more resilient the system will be. 

Habitat loss is the greatest driver of biodiversity loss. One approach to mitigate this continued decrease in 
biodiversity is to enhance farmland with natural habitat (including hedgerows and grass/wildflower strips), which 

in addition to preserving biodiversity can also potentially improve a farm operation's profitability." 

 Delta Farmland & Wildlife Trust conducted a review of the literature on the benefits of certain 
agricultural enhancements to guide program development. Table 3 summarizes the key benefits of the 
field margin stewardship programs (i.e. hedgerow and grass margin) 

Table 3: Benefits of Field Margin Stewardship Programs (i.e. Hedgerow and Grass Margin) 
Sustainability 
Practice 

Benefit 

Natural Habitat 
Increases Beneficial 
Insects 
 

Increases in natural habitats leads to increases in abundance and diversity of 
beneficial insects. Beneficial insects include ladybugs, ground beetles, 
parasitoid wasps, syrphid flies and native bees. Beneficial insects support 
improved crop pollination and can reduce crop damage from pests, which can 
increase yields and profitability. 

Improved Crop 
Pollination 
 

Wild pollinators are more effective at pollinating crops than managed 
honeybees on a bee per bee basis. For example, only 250 mason bees were 
needed to pollinate an acre of apples as opposed to 10-20,000 honeybees (1.5 
to 2 hives). Native bees will forage in poorer conditions (i.e. wetter and cooler 
weather) over longer periods of the day. Bumble and other native bees 
perform buzz pollination, which is where the bee vibrates its flight muscles 
while on the flower resulting in a greater release of pollen. As a result, 
pollination by native bees can lead to better quality crops (larger and more 
abundant). To maximize yields for pollinator-dependent crops, one would 
have to manage their farm for both wild and honeybees. 

Biological Pest 
Control 
 

In addition to supporting crop pollination, beneficial insects also support 
biological pest control. A review of 72 independent case studies found that 
landscapes with higher proportions of semi-natural areas exhibited lower pest 
abundance and higher pest control in fields. Multiple studies have found that 
non-crop (natural) habitat supports higher ratios of beneficial pest control 
compared to weedy field edges. Increases in beneficial insect populations can 
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have a positive spillover effect onto adjacent farm fields and assist with 
reducing pest populations. 

Increased Yields and 
Profitability 
 

Farmers have benefited from increased farm profitability from hedgerows, 
grass margins and wildflower strips: these programs improved crop 
pollination and reduced needed insecticide applications. One study found that 
the costs of establishing a hedgerow can be recuperated within seven years 
and that every subsequent year resulted in increased profits. 

Source: DF&WT, 2020b  
 

4.2 DF&WT Stewardship Programs 
The experience of the DF&WT and collaborators has influenced the choice of programs DF&WT has 
offered over the years. Presently there are six programs, each designed to enhance a specific aspect of 
the agroecosystem- wildlife relationship. We introduce these programs briefly in Table 4 and will 
compare and enhance the full suite of ES benefits they provide later in the report.  

Table 4: Overview of the Six DF&WT Stewardship Programs  
Program Description 
Grassland Set-
aside 

The Grassland Set-aside Program started in 1994 and has fostered agreements 
with farmers to plant fields with grasses and clover to restore the soil. Farmers 
commonly enter fields into the GLSA program to restore degraded land, 
transition fields into organic production or diversify options for crop rotations. 
The GLSA Program incentivizes farmers at ($400/acre to seed a grass/legume or 
pollinator mix on agricultural land and leave it fallow for 1-4 years to improve soil 
productivity and provide wildlife habitat. 

Winter Crop 
Cover 

The Winter Cover Crop Stewardship Program helps farmers establish vegetative 
cover on their fields before winter. The farmer and DF&WT share the cost of 
planting. Winter cover crops are beneficial because they: 

 Provide feeding habitat for herbivorous waterfowl and shorebirds 
 Protect the soil from erosion due to heavy winter rain 
 Scavenge excess nutrients like nitrogen before they leach from the soil 
 Increase organic matter in the soil, thereby improving soil structure. 

Land Laser 
Levelling 

The Laser Levelling Program pays for part of the costs of recontouring fields to 
minimize water ponding and erosion. Levelling fields reduces soil salination and 
soil compaction due to water ponding and improves spring access. Improving 
access to farm fields in the spring increases the likelihood of planting a cover 
crop in the fall.   

Soil Amendment The Soil Amendment Program assists farmers with optimizing soil chemistry to 
maintain soil productivity and maximize crop yields. Over time as fertilizers are 
applied, the nutrients leach from the soil and are absorbed by crops. This leads to 
a gradual decline in the soil pH. Maintaining optimal soil pH is critical for nutrient 
uptake and crop growth. Agricultural lime is a common input applied to farm 
fields to reduce soil acidity.  

Hedgerows The Hedgerow Program covers the cost to establish linear rows of native trees 
and shrubs along the margins of farm fields. Hedgerows provide year-round 
habitat for wildlife. Over half of the bird species found on farmland benefit from 
hedgerows. Hedgerows also act as insectaries that provide habitat for beneficial 
insects including pollinators like bumblebees and predators such as Lacewings. 
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Beneficial insects supported by hedgerows have been shown in some cases to 
improve farm profitability through improved crop pollination and reductions in 
pest damage.  

Grass Margins The Grass Margin Program encourages farmers to plant margins of their fields 
with a mix of forage grasses. Grass margins act as a transition between the 
agricultural field and ditch. Grass margins provide habitat for beneficial insects 
which can help mitigate pest populations and improve crop pollination. Grass 
margins also support small mammal populations and are used by many raptor 
and grassland bird species.  

Forage 
Enhancement 
Pilot 

The program was established in 2017 to assist perennial forage producers with 
the costs of over-/re-seeding forage fields due to waterfowl grazing.   

Sources DF&WT, 2020a, Zbeetnoff & Quadra, 2011 
 

4.3 Expenditures by DF&WT in Stewardship Programs 
Financially, the DF&WT is supported by disbursements from the Vancouver Foundation (i.e., YVR 
Wildlife Stewardship Fund and the Boundary Shores Compensation Agreement Fund), contributions by 
the Delta Agricultural Society, Environment and Climate Change Canada, Ducks Unlimited Canada, BC 
Waterfowl Society, City of Delta, Wildlife Habitat Canada, Habitat Conservation Trust Foundation, City of 
Richmond, and other donations (DF&WT, 2020). Over the years, this funding has allowed the DF&WT to 
put significant resources towards financing solutions to farmland and wildlife management issues and 
achieved substantial participation by Delta farmers.  

As Table 5 shows, the DF&WT has spent an average of about $330,554 per year since 1993/94. The 
Grassland Set-aside and Winter Cover Crop Programs have been the biggest payments, at an average of 
44% and 42%/ year, respectively. Tables 5 and 6 present the program expenditures and acres under 
programs for GLSA (grassland set-aside), WCC (winter cover crop), laser levelling, liming and the forage 
enhancement pilot.  

Table 5: Program Expenditures of the DF&WT, 2003/04 to 2019/20 
Year DF&WT Stewardship Program1   

  GLSA WCC Levelling Liming FEP TOTAL (1) 

93/94 
 

$172,320 
   

$172,320 

94/95 
 

$129,200 
   

$129,200 

95/96 $20,400 $110,160 
   

$130,560 

96/97 $149,400 $120,720 $50,710 
  

$320,830 

97/98 $162,000 $114,720 $69,960 
  

$346,680 

98/99 $187,500 $154,720 $38,390 
  

$380,610 

99/00 $168,900 $160,470 $58,764 
 

$10,000 $398,134 

00/01 $183,506 $133,155 $36,889 
  

$353,550 
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01/02 $183,350 $132,030 $45,057 
  

$360,437 

02/03 $175,890 $187,043 $105,298 
  

$468,231 

03/04 $160,725 $137,790 $45,550 $30,000 
 

$374,064 

04/05 $171,750 $99,855 $48,571 $48,339 
 

$368,515 

05/06 $153,950 $111,128 $47,243 $49,884 
 

$362,205 

06/07 $126,063 $129,173 $36,435 $43,049 
 

$334,719 

07/08 $123,725 $96,422 $12,855 $25,434 
 

$258,433 

08/09 $131,925 $147,040 $14,958 $26,302 
 

$320,225 

09/10 $109,603 $142,030 $25,629 $24,728 
 

$301,989 

10/11 $135,525 $81,652 $27,375 $22,616 
 

$267,169 

11/12 $133,525 $121,832 $17,480 $19,796 
 

$292,633 

12/13 $136,375 $128,255 $41,368 $21,083 
 

$327,081 

13/14 $117,200 $137,333 $27,600 $35,687 
 

$317,819 

2014/15 $115,000 $155,472 $43,713 $47,160 
 

$361,344 

2015/16 $144,275 $184,935 $25,550 $29,154 
 

$383,914 

2016/17 $171,550 $177,608 $19,169 $38,748 
 

$407,075 

2017/18 $175,950 $145,583 $25,131 $18,550 $48,825 $414,039 

2018/19 $144,150 $148,845 $30,605 $23,012 $29,025 $375,637 

2019/20 $166,400 $147,251 $21,100 $26,124 $36,675 $397,550 

TOTAL $3,648,636 $3,706,739 $915,397 $529,666 $87,850 $8,888,288 

AVERAGE $145,945 $137,287 $38,142 $31,157 $31,131 $330,554 

Notes: (1) Payments for grass margins and hedgerows not included in data set. 
Source: Mr. Drew Bondar, DW&FT Program Manager,  

 

  
 

4.4 Farmland Enrolled in Stewardship Programs 

Table 6 shows the approximate number of acres enrolled in DF&WT programs since its inception. On 
average, about 3,500 acres of winter cover crop and grassland set-asides were enrolled annually, 
although there has been some variation from year to year. The winter cover cropping program has been 
the core program throughout the period, averaging about 3,100 acres enrolled, annually, and 
representing about 90% of the farmland enrolled in any given year (Zbeetnoff & Quadra, 2011). Table 6 
does not include the program acres for the Hedgerow and Grass Margin Programs. 

Table 6: Farmland Area Participating in DF&WT Programs, 1993/94 to 20019/20 
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Year Annual Program Acreages (Field Liming measured in tonnes) (1) 

  GLSA WCC Levelling Liming FEP 

93/94  4308    
94/95  3230    
95/96 68 2754    
96/97 498 3018 461   
97/98 540 2868 636   
98/99 625 3868 349   
99/00 563 3566 506  200 

00/01 591 2959 387   
01/02 625 3378 436   
02/03 645 4157 923   
03/04 588 3062 466 1330.19  
04/05 581 2119 465 1611.31  
05/06 571 2470 375 1661.58  
06/07 502.5 2870.5 399 1434.97  
07/08 518.5 2143 139 847.8  
08/09 502.5 2853.5 117.3 835  
09/10 481 3019.5 207.85 824  
10/11 520.3 1974.0 219.0 753.9  
11/12 514.5 2953.5 161.8 659.9  
12/13 539.5 2713.0 402.0 702.8  
13/14 432.5 2896.5 244.8 1377.6  
14/15 469.0 3284.3 353.7 1987.6  
15/16 538.0 3899.5 218.0 1219.2  
16/17 602.0 3474.9 194.0 1531.7  
17/18 661.0 2806.7 224.5 745.8 651.0 

18/19 500.0 2897.0 244.8 884.4 387.0 

19/20 446.0 2516.0 180.0 1144.8 489.0 

TOTAL 13122.3 82058.9 8309.8 19552.7 1727.0 

AVERAGE 544 3039 346 1150.2 509.0 
Notes: (1) Total hectares (ha) for the grass margin program are estimated at 4.75 ha 
and hedgerows at 3 ha  
Source: Mr. Drew Bondar, DF&WT Program Manager. 

 

4.5 Number of Farmers Participating in DF&WT Stewardship Programs 

Table 7 presents the partner participation numbers in all DF&WT programs from 2003 to 2020. There 
was a decline from 2003 to 2006 after which point the number of farmers enrolled stabilised. This 
earlier decline may indicate a consolidation of farms and retiring farmers.  
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For the land laser levelling program, most of Delta's agricultural land has been levelled. A program such 
as land laser leveling provides a benefit for several years and farmers do not need to access the program 
frequently once their fields have been leveled.  

Table 7: Number of Farmers Participating in DF&WT Programs, 2003/04 to 2019/2020 
Year Number of Farmers Participating 

03/04 64 
04/05 56 
05/06 50 
06/07 46 
07/08 41 
08/09 39 
09/10 40 
10/11 44 
11/12 38 
12/13 42 
13/14 46 
14/15 45 
15/16 39 
16/17 41 
17/18 42 
18/19 46 
19/20 41 

Source: Mr. Drew Bondar, DF&WT Program Manager, 
personal communications, July 2020. 

 
It should be noted that while the direct benefits and solutions that the DF&WT programs have helped 
farmers and provided enhanced wildlife benefits, farmers in Delta continue to face crop losses from 
wildlife, particularly waterfowl. This demonstrates the importance and need of the DF&WT programs 
and other programs to assist the farmers with these continued losses.   The federal-provincial Waterfowl 
Damage Compensation Program helps farmers in the Prairie provinces by financially compensating them 
for crop loss due to wildlife predation. The BC government has an Agriculture Wildlife Program that also 
compensates for waterfowl depredation (BC Government, 2020). The need and impacts of these 
programs highlight their importance in supporting farmers in the Delta region.  

The remainder of this report describes, assesses, and values the various ES enhanced through the 
DF&WT programs. This work is unique in that it broadens the scope of the DF&WT mission to assess the 
full suite of services and benefits from these agri-wildlife management practices. The information 
presented above provides the context and important starting data on which to undertake this ES 
assessment. 

5.0 Ecosystem Service Assessment  
Ecosystem services (ES) are referred to as “nature’s benefits”. The concept of ES draws attention to the 
ways that people depend on a healthy environment. Ecosystems provide our basic necessities, such as 
food, clean air and water and medicines), well-being (e.g., by supporting mental and physical health, 
cultural identity, recreation) and support biodiversity and wildlife. Nature's benefits are the basis of 
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human lives and economies (MEA, 2005). Figure 4 provides a snapshot of the connections between 
ecosystems and biodiversity to ES and the specific benefits for human well-being. Although some ES, 
such as pollination or control of agricultural pests, are of direct benefit to a farmer, other ES, such as 
viewscapes and water quality, may benefit the public as a whole but be of little or no direct benefit to 
the farmer (Tillman et al., 2002).  

 

Figure 4: Cascade Diagram from Ecosystem to Human Well-being  

Ecosystem Services can be categorised in several ways. The categories most applicable for agriculture 
include: provisioning, regulating, habitat and supporting, and cultural, and are defined as:  

Provisioning: the result of ecosystem processes and functions that provide goods or products that 
humans obtain and rely upon (ECCC, 2017). 

Regulating: the result of ecosystem processes and functions that regulate all aspects of the 
environment, providing security and habitable conditions that humans rely upon (ECCC, 2017) 

Habitat and Supporting: the underlying ecosystem processes and functions that are necessary for the 
production of all other ES, creating the biological environment (ECCC, 2017). 

Cultural: the ecosystems' contributions to the non-material benefits (e.g., capabilities and experiences) 
that arise from human–ecosystem relationships (Chan, Satterfield & Goldstein, 2012). 

5.1 Ecosystem Services and Agriculture  

Agriculture is a dominant form of global land management, and agroecosystems cover nearly 40 per 
cent of the terrestrial surface of the Earth (FAO, 2009). Traditionally, agroecosystems have been sources 
of food. Farmers have traditionally focused on achieving a single (e.g., food) or few ES (e.g. soil and 
water quality). Whether or not these decisions were made consciously, this tendency impacts the trade-
offs inherent in supplying other ES (Bennett et al. 2009; Haase et al., 2012; Power, 2010).  

Agricultural management practices also influence the potential for “disservices” from agriculture, 
including loss of habitat for conserving biodiversity, nutrient runoff, sedimentation of waterways, and 
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pesticide poisoning of humans and non-target species (Zhang et al. 2007). Since agricultural practices 
can harm biodiversity through multiple pathways, agriculture is often considered anathema to 
conservation. In fact, agroecosystems are both providers and consumers of ecosystem services. Humans 
value these systems chiefly for their provisioning services, i.e. growing food, forage, fibre, biomass, and 
pharmaceuticals. At the same time these agroecosystems depend highly on numerous of ES provided by 
both natural, unmanaged ecosystems and the ES in the agroecosystem. Supporting and regulating 
services include nutrient cycling, pollination, genetic biodiversity, soil formation, soil fertility, pest 
control, and water regulation (Power, 2010).  

In more recent scientific studies, there has been a recognition that a number of agroecosystems 
contribute to other types of ES (MEA 2005, Power, 2010). Agroecosystems also produce a variety of ES 
beyond food production such as biodiversity support, regulation of soil and water quality, carbon 
sequestration and cultural services, such as sense of place, education, and scientific learning. As more 
effective methods for valuing ES become available, the potential for ‘win–win’ scenarios increase. For 
the DF&WT, which is already working on these win-wins, there are opportunities to enhance program 
design and development for these broader ES wins and to contribute to the body of knowledge in this 
area. Below, Table 8 presents the relevant ES, by category, associated with agriculture and Figure 5 
shows the linkages in the agroecosystem interactions. This report will expand the interconnections 
based on the ecosystem and land-based enhancements of the DF&WT programs. 

Table 8: Ecosystem Service Benefits associated with Agroecosystems 
Category of 
Ecosystem 
Service 

Ecosystem 
Service  

Description 

Provisioning 
 Food Edible products derived from plants, animals, and fungi that 

humans require for biological sustenance or commercial use 
(e.g., crops, Livestock, wild foods) 

 Ornamentals Plants that are used for decoration or as part of ceremonies. 
Regulating 
 Water regulation  Regulation of water flows, which entrains pollutants and purifies 

water 
 Biological Control Control of pest populations and diseases through trophic-

dynamic processes 
 Climate 

regulation and 
carbon 
sequestration 

Topography, vegetation, decomposition, albedo, and water 
bodies interact with regional and global climate processes to 
regulate climate 

 Erosion Control  Vegetative cover helps with soil retention and slope stabilization. 
Plant roots help to stabilize soil, thus minimizing land 
degradation and sediment loads in rivers and streams 

 Pest and Disease 
Regulation 

Natural pest and disease regulation reduce impacts of unwanted 
predation or disease, on crops, reduce the costs of pesticide 
purchases.  

Habitat and Supporting 
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 Pollination Movement of plant genes for reproduction 

 Soil Retention 
and 
Augmentation  

Certain activities and processes can augment or maintain soil 
quality. Soil provides a substrate for the growth of plants, 
including on cultivated land, and also contributes to the natural 
filtration of water for human use 

 Habitat Habitats provide everything that an individual plant or animal 
needs to survive including: food, water, and shelter. 
Migratory species, including birds, fish, mammals, and insects, all 
depend upon multiple ecosystems during their migrations 

 Nutrient Cycling Many nutrients that are essential to life flow through ecosystems 
(e.g., nitrogen, sulfur, phosphorus, carbon). These nutrients are 
decomposed and recycled, changing forms and making them 
available to plants and animals, for redistribution within the 
system 

Cultural 
 Recreation Opportunities for recreation, relaxation, and refreshment (e.g. 

biking, hiking, birding, walking). 
 Cultural Identity 

and Heritage 
Identity and heritage are grounded in experience in place and are 
informed by relationships with nature that are distinctive to each 
place. 

 Knowledge 
Systems and 
Education 

Ecosystems influence the types of knowledge systems developed 
by all cultures and societies. Language, knowledge, and the 
natural environment have been intimately related throughout 
human history. 

 Mental Health/ 
Cognitive 
Development 

Direct contact with nature is essential to support human 
cognitive development and psychological health. 

 Aesthetic Aesthetic experience refers to the cognitive and emotional 
response to perceived beauty in any form. The appreciation of 
beauty in the sounds, sights, scents, and sensations of nature is 
of recognized importance to the human condition. 

Sources: ECCC, 2017; Voora & Venema, 2008 
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Figure 5: The Agriculture-Ecosystem Interaction  
(Modified from Power, 2010. P. 2960)  

5.2 Methodology – Ecosystem Service Assessment  

The primary objective of an ES assessment is to provide evidence to improve understanding of the 
human-ecosystem relationships and to contribute to better analysis and decision-making. Ultimately this 
will impact human well-being and ensure environmental sustainability. 

Ecosystem Service assessment typically requires biophysical measures and descriptions of the 
ecosystems and the dynamics involved in the production of ES. It also requires a description of ES 
benefits to people and the dynamics of how benefits are distributed among different groups of people. 
People are often not aware of all the benefits that they rely on from ecosystems. An ES assessment can 
clarify these benefits. An ES assessment may include identifying the significance of ES benefits to people 
through valuation. 

The ES framework can be used to identify and classify stakeholders according to their interest in the 
goods and services provided by the regulating, production, habitat, carrier, and information functions of 
agricultural land (de Groot, Wilson & Boumans, 2002). The project will make explicit links between 
ecosystem functions – services – benefits and stakeholder interests (de Groot, Wilson & Boumans, 
2002), evident for example between production functions and farmers; regulation functions and land 
managers; habitat functions and biodiversity managers; carrier functions and residents; and cultural 
functions and local authorities managing public access to the public lands, parks and bird sanctuaries. 
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Figure 6 provides an approach to completing an ES assessment that ensures that key considerations are 
captured in the process. Steps 1 and 2 are identified above. Step 3, 4 and 5, assessing the ES, benefits 
and values that the DF&WT enhance in Delta, are presented in the next sections.   

 

Figure 6: The Ecosystem Service Assessment Process 
 
The objective of an ES assessment is to support evidence-based decision-making to improve human 
well-being and ensure environmental sustainability. Ecosystem service approaches have become a 
prominent basis for planning and management. The widespread adoption of the ecosystem service (ES) 
concept in environmental science, management and policy circles demonstrates that this concept has 
become a primary vehicle for communicating human consequences of ecological change (MA, 2005) and 
ES bundles (Klain, Satterfield & Chan, 2014). 

5.3 Methods and Approach – Steps 3, 4 and 5  

As noted at the beginning of this report, this work is part of a larger project for the DF&WT. In 
conjunction with Zbeetnoff Agro-Environmental Inc., a series of methods was used to elicit data and 
information to inform our work.  

Among the various available techniques, questionnaires (surveys) are frequently used in the assessment 
of socio-cultural values of ES (Scholte et al., 2015). Following is a brief overview of the methods and 
specific approaches employed: 

1. An extensive Literature Review - was completed to inform and understand the following aspects of 
this work: 

o The agricultural context, challenges and opportunities in Delta and surrounding areas,  
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o The linkages and interconnections between agroecosystems and ES, both as contributions to 
agroecosystems and from agroecosystems to wildlife, society and other contributions. 

2. Ecosystem Service Survey (Survey Monkey) -with relevant funders, wildlife conservation groups, 
researchers and experts in the Delta and Lower Fraser Valley. The survey was designed to reveal the 
various perspectives on the ES enhanced by the DF&WT and its programs. The survey also revealed 
perspectives on the interconnections between agroecosystems and wildlife, and more broadly 
between beneficial management practices and societal benefits.  

3. Nineteen DF&WT farmer interviews - were completed to gain insights into two areas: 
o The economic and farm-based decision considerations that influence their participation in 

the DF&WT programs, and  
o Revealing the farmer's perceptions on ES and benefits provided to themselves, wildlife and 

greater society from the DF&WT programs. 
4. Valuation methods - There are a variety of approaches to reveal the value of ES. Within the 

literature, economic valuations that reveal monetary values has been the most referenced. 
However, there are several challenges with the methods and results of economics valuation. One of 
the most cited issues is that valuation techniques are not good at revealing qualitative and 
intangible benefits and values. Various approaches to valuation were examined to be able to assess 
what benefits can be valued meaningfully.  

Due to the heterogeneity of natural conditions and the complexity of evaluating these services under 
changing land-use types, the ecological community still faces many challenges in the actual application 
of economic valuation methods. These challenges include the random selection of indicators for ESs 
valuation, inflexible valuation, inconsistency between different valuation methods, uncertainty of 
double counting (Li, 2008), the difficulty of measuring the relevant values, the complexity of drivers, and 
one-sided evaluation criteria (Zhang et al., 2013).  

Economic valuation is often framed through the Total Economic Valuation Framework as presented in 
Figure 7 below. In theory, some methods can be applied to calculate the monetary values for most ES. 
The theory is that because they are benefits to people, we can reveal values (Revealed Preferences 
Methods) or can have people state their values (Stated Preference Methods). For this project, we did 
not have a lot of raw data that could be readily inputted into these methods; however, the third 
category of economic valuation is benefits-transfer. With the benefits-transfer approach, a search is 
completed for studies with similar objectives, ES, landscapes, etc. This information is then 'borrowed' to 
create local estimates. For this project, a benefits transfer approach was proposed to develop some of 
these monetary values, with caveats and caution. 
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Figure 7: The Total Economic Value Framework 

Valuing ES in monetary units allows for comparison with other economic goods and services that 
improves awareness of their importance to human society (Costanza et al. 2014). This method focuses 
on the total value of ES but pays less attention to the components of an ecosystem that deliver these 
services. In addition, the scale effect of ES and their uncertain classification system often leads to double 
counting of their economic values (Fu et al. 2011). In contrast to the economic valuation method 
approach, the physical amount assessment method can better elucidate the ecological processes and 
functions through which specific ES generate benefits. As a result, enhanced integration of ecosystem 
processes and services has become a new trend in ES assessment (Fu et al. 2013). 

Non-monetary Valuations methods have been evolving over the past 15 years; however, they do not 
have the same level of application and study volume of economic valuation studies. Dr. Kai Chan from 
University of British Columbia in Vancouver, B.C. is a global leader on analysing and revealing intangible, 
non-use and cultural ES.    

It is currently well established in the literature that ES assessments should incorporate socio-cultural 
approaches to assess the importance, preferences, needs or demands of people towards nature in order 
to capture their multiple values, address intangible aspects of ES and multifunctionality, identify 
relevant services for people, potential stakeholder conflicts and ES bundles and trade-offs (Chan et al. 
2012, Jacobs et al., 2016, Santos-Martín et al., 2018, 2016; Scholte et al., 2015). 

Benefits, such as goods (e.g. food) and services (e.g. flood mitigation or recreation opportunities), are 
the personal level at which people can most easily relate ecosystems to themselves. Services, as the 
ecosystem processes underpinning benefits, are the level at which ecosystem properties and dynamics 
might be considered in planning and management. Values are the preferences, principles and virtues 
that we (up)hold as individuals or groups. Unlike the categorisation of services and benefits values can 
differ in kind across a number of dimensions, with ramifications for appropriate valuation (Chan et al., 
2012). 
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6.0 Results of the Ecosystem Service Surveys 
The results section is presented by each method. First, the results of the four ES questions that were 
asked to all the farmers at the end of the interviews conducted by Mr. Darrell Zbeetnoff and second are 
the Survey Monkey results relating to ES. The Survey Monkey ES survey went out to environmental and 
wildlife organisations working in the area and DF&WT funders. After the results is an assessment of the 
specific contributions of each program. This includes an initial assessment of the economic value of ES 
enhanced by the DF&WT. 

6.1 Ecosystem Services: Farmer Results 

In April and May 2020, Mr. Darrell Zbeetnoff interviewed 19 farmers. Due to Covid-19 the primary 
method of data capture was by telephone interviews. Fourteen farmers completed the ES portion of the 
interview. Email and direct mail were used as back-up if preferred by individuals. The result response 
was exceptional as Mr. Zbeetnoff was able to interview all farmers that were contacted.  While the 
interviews were developed to obtain data for the other contract deliverable, several ES questions were 
added to obtain farmer perspectives on ES. These questions were modelled from the Survey Monkey 
questions to allow for comparison of results. 

Farmers were given a short introduction to ES. The questions also provided some context, such as “The 
benefits and services obtained from agricultural landscapes include providing us with food, regulating 
the environment and providing numerous cultural experiences.” For the purposes of brevity, this 
context has been omitted from the question descriptions, below.   

6.1.1 Importance of Benefits that Society receives from Agroecosystems in Delta 

Short Analysis (see Table 9):  

This question was about agriculture generally (not DF&WT). The Delta farmer responses indicate that 
farmers consider the following benefits as 'very important': conservation of soils, food, environmental 
conservation, and healthy rivers. The top three benefits, all ranked equally, fit with the mandate for 
DF&WT and are why farmers and organizations are getting involved. These are key results of the 
programs. Cultural and recreational opportunities were ranked lowest. It is acknowledged in the Delta, 
that there are some conflicts between farmers and recreators. There may be an opportunity to reframe 
agroecosystems landscapes as enhancing heritage, viewscapes and recreational-adjacent opportunities. 
Regional air safety received a mix of responses. In part, this may be because there is a lack of knowledge 
about the potential decrease in bird strikes.   

Table 9: From your Perspective, how important are the Following Benefits that Society receives from 
Agriculture in Delta? 
 

Benefits 
Very 
important 

Somewhat 
important 

Not 
important 

Don't 
know 

Conservation or enhancement of soils 92% 8% 0% 0% 
Habitat for wildlife 92% 8% 0% 0% 
Wintering habitat for migratory birds 92% 8% 0% 0% 
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Food and food security 88% 12% 0% 0% 
Environmental conservation 69% 31% 0% 0% 
Contribution to the quality of life of 
locals 54% 46% 0% 0% 
Healthy rivers and streams 46% 42% 4% 7% 
Improved air quality 19% 58% 12% 11% 
Enhanced regional air safety 19% 42% 19% 19% 
Cultural and recreational opportunities 12% 80% 8% 0% 

 

 
6.1.2 Importance of Benefits that DF&WT Programs Enhance 
 
Short Analysis (see Table 10):  

It was anticipated that farmers in the DF&WT programs would rank certain key benefits of the various 
programs as “very important”, such as regulating flooding and soil quality. While healthy wildlife 
populations had 50% response as “very important”, when combined with ‘somewhat important’ 100% 
of the responses were captured. This may relate to some of the programs that do not have an obvious 
wildlife benefit. It was interesting that cultural ES of cultural identity and spiritual/ inspirational received 
no “very important” responses. In fact, most of the cultural ES were ranked as “somewhat important” or 
“not important”. There were several “don’t know” responses indicating potential opportunity to 
educate. 

Table 10: From your Perspective, how important are the Benefits that DF&WT Programs Enhance? 

Benefits 
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Regulating soil nutrients 64% 36% 0% 0% 

Regulating flooding 64% 14% 14% 7% 

Retaining soil 57% 36% 0% 7% 

Healthy wildlife populations 57% 43% 0% 0% 

Education and awareness 50% 50% 0% 0% 

Regulating pests and disease 46% 38% 8% 8% 

Supporting pollinators 46% 23% 8% 23% 

Maintaining habitat for wildlife 46% 54% 0% 0% 

Way of life 46% 38% 0% 15% 

Producing feed for migratory waterfowl 43% 43% 14% 0% 

Mitigating climate change 43% 29% 14% 14% 

Increased biodiversity 43% 43% 0% 14% 

Hunting opportunities 43% 50% 7% 0% 

Scientific and research opportunities 36% 57% 0% 7% 

Mental well-being 31% 31% 8% 31% 

Purifying water 29% 29% 14% 29% 

Preservation of Delta's historical heritage 29% 50% 21% 0% 

Air traffic safety 29% 21% 21% 29% 
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Aesthetic enjoyment/appreciation 14% 71% 14% 0% 

Physical well-being 14% 43% 7% 36% 

Recreational/leisure activity 0% 36% 64% 0% 

Spiritual/inspirational connection 0% 36% 43% 21% 

Cultural identity 0% 64% 14% 21% 
 

 

6.1.3 Significance of Selected Indicators as Measures of DF&WT Success 

Short Analysis (see Table 11):  

The indicators of success responses were highest for improvements to farmer economics, number of 
participants and acres in forage/ under contract and wildlife populations. As farmers in the DF&WT 
programs, we can assume they are participating because they want to improve both their agricultural 
productivity and their environmental management for wildlife and collaboration with those types of 
agencies. In fact, the top five indicators in the table are the keystones of the DF&WT program that try to 
attract farmers for their benefit and link to beneficial environmental outcomes.  

Cultural ES indicators generally were low in importance, apart from educational opportunities. DF&WT 
already sponsors a ‘Day at the Farm’ activity which would link to this indicator. There is also an 
important nuance here in that forage is key to waterfowl benefits and DF&WT programs need to create 
incentives to create forage in greater quantity than waterfowl can eat, especially to support dairy but 
also to generate soil benefits. This may be a losing proposition to all if waterfowl depredation continues 
to increase. 
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Table 11: How Significant are the Following Indicators as Measures of the Success of the DF&WT?  

Indicators 
Very 

significant 
Somewhat 
significant 

Not 
significant 

Don't 
know 

Size of wildlife populations 69% 15% 8% 8% 

Number of acres under contract 69% 23% 0% 8% 

Number of farmers participating 69% 23% 8% 0% 

Dollars invested in the programs 69% 15% 15% 0% 

Improvement in the economics of 
participating farmers 

69% 15% 15% 0% 

Number of acres in forage production in 
the area 

62% 15% 15% 8% 

Collaboration with wildlife agencies 62% 31% 0% 8% 

Increased adoption of environmentally-
friendly agricultural practices 

54% 31% 8% 8% 

Evidence of improved soil health/quality 54% 38% 0% 8% 

Increase in number of species present 54% 31% 0% 15% 
Educational opportunities e.g. school 
children 

54% 31% 8% 8% 

Reduced number of waterfowl incidents at 
YVR 

54% 31% 0% 15% 

Reduction in waterfowl depredation of 
perennial forages 

46% 31% 15% 8% 

Research and scientific studies 38% 54% 0% 8% 

Hunting opportunities 38% 46% 15% 0% 

Carbon sequestered 23% 31% 8% 38% 
Visitors to the area/recreational 
opportunities 

0% 38% 54% 8% 

 

 

6.1.4 Importance of Potential New Initiatives or Program Enhancements 

Short Analysis (see Table 12):  

The responses to this question may have been influenced by the program the respondents are currently 
participating in. It is a good confirmation that farmers want to work with the program and consider 
improvements to drainage as important along with the management of waterfowl populations. This 
information will be useful for DF&WT in assessing new or revised programs.  

The improved drainage was considered ‘very important’ by all respondents and may tie into current and 
future climate change issues. Improved subsurface drainage, higher cost share and more cost share 
programs, and management of wildlife populations were also considered “very important” to the 
majority. This can inform new programs for enhanced wildlife or other societal benefits. Riparian 
setbacks were the least important or respondents did not know what they provide. This may be an 
opportunity for education.  
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Table 12: From your Perspective, please Rate the Importance of these Potential New Initiatives or 
Program Modifications to Enhance Wildlife or other ES or Benefits Society receives from 
Agricultural Lands in Delta? 

Initiative 
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Improve surface drainage 100% 0% 0% 0% 

Improve subsurface drainage 85% 8% 8% 0% 

Waterfowl population management 77% 23% 0% 0% 
Higher cost share payment in existing 
programs 

69% 31% 0% 0% 

ES payments to landowners 62% 31% 8% 0% 

"Grass in cash crop rotation for a single 
year" cost-share program 

62% 31% 8% 0% 

Compost/manure cost-share program 46% 23% 23% 8% 

Land purchases for conservation purposes 36% 9% 55% 0% 

Conservation covenant/easement 
agreements on private land 

23% 46% 23% 8% 

Riparian setback program 0% 31% 46% 23% 
 

 

6.2 ES: Wildlife Conservation Related Groups Survey Results  
In May 2020, 26 people completed the DF&WT ES Survey. The survey was developed using Survey 
Monkey and administered by a consultant. The original list of potential respondents was approximately 
50 people. The list of potential respondents was developed in concert with Mr. Bondar, Executive 
Director of the DF&WT.  

The survey link was emailed to the list of wildlife organizations, governments, consultants, academics 
and local experts with a follow-up email reminder from Mr. Bondar. The respondents ranged from 
municipal and provincial government staff, academics, consultants, and the majority being from a range 
of conservation and wildlife organizations. The survey began with a short introduction to the DF&WT 
and survey objectives. Each respondent was asked each respondent for their name and organization. 

The survey response rate was about 50%. The survey was quite long and had some dense questions. Yet 
the 26 respondents responded to all questions (with the exception of one question). Some respondents 
gave suggestions to improve the survey. One idea was to explain the connection between the DF&WT 
programs and some of the question options. Another suggestion was to provide examples of some of 
the ES to enhance clarity. Finally, some of the questions were long, and there seemed to be some 
redundancy. The first question was open-ended and asked respondents to answer, "When you think of 
the programs and work of the Delta Farmland & Wildlife Trust, what are the key benefits that come to 
mind?" 

The responses ranged from very specific improvements, such as soil retention and habitat for birds to 
some high-level comments about the need and uniqueness of the DF&WT. Over half of the respondents 
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noted that DF&WT provided a unique collaborative role working with agriculture and wildlife groups for 
common wins. The following are a highlight of some of those comments: 

“The cost-share program is innovative and is one of the few functioning examples of payments 
for ecological goods and services in Canada.” (S1) 

"Overall being an organization that bridges the gap between agriculture and environment.  Too 
often these two groups are on opposite ends." (S2) 

“Many benefits: Bird habitat for waterfowl, shorebirds and land birds. Wildlife habitat for voles 
and amphibians. Local food security and jobs. International contributions to the Pacific Flyway. 
Aesthetic values for visitors, provisional benefits for waterfowl hunters and cultural values as in 
supporting Delta as a farming community.” (S26) 

“The programs are an effective mechanism for wildlife conservation on private land within 
Canada's top important bird area--an area that is also one of the most expensive to live in North 
America (with many competing uses).” (S1) 

"If the agricultural lands were turned entirely into industrial or housing uses the congestion on 
the roads would be impossible to deal with given the Delta's geographical nature, plus the air 
quality would decline, water quality would decline, light pollution would increase, noise pollution 
would increase, and overall quality of life would be lowered considerably. It has already 
happened to some considerable degree in the lower mainland. The Trust was formed to protect 
the environment and farming industry jointly." (S8) 

The farmers. All research on the delta farming community, whether it is technical or sociological 
in nature, acknowledges the unique nature of the farming culture in Delta. Farmers are multi-
generational, used to working cross-commodity to achieve common goals, and are exceptionally 
knowledgeable about the land base. The amount of institutional knowledge within the 
community is a rare gift and needs to be supported. (S1) 

DF&WT is a model of cooperation that needs to be celebrated and supported in North America. 
As competing land uses put pressure on agriculture in Delta, it's important that farmers are 
supported in continuing to farm. If land is converted to other uses, our food supply and our 
wildlife habitat will be lost forever. We've been at a tipping point in our municipality for years. 
Agricultural land and farming must be a priority to ensure the conservation of both our food 
supply and important wildlife species. (S 5) 

The following Tables presents the aggregated responses to the various ES questions.  The results were 
reordered in each question from highest to lowest percentage of ‘very important’, ‘highest potential’ 
and ‘most significant’ depending on the framing of the question.  

6.2.1 Importance of Provisioning Services that DF&WT Programs Enhance 

Short Analysis (see Table 13):  

As expected, the provision of food was the most important part of agriculture. Delta is known for food 
production; therefore, it is not surprising that the other services were ranked lower. The provision of 
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freshwater is not necessarily associated with agroecosystems, although environmental practices can 
enhance water quality and potentially the provision of water. Raw materials, genetic, medical, and 
ornamental resources would all be alternative to food production. This question could have benefited 
from some definitions of the last four provisioning services. For example, raw materials consist of 
nonfood uses such as straw, energy inputs, etc. This was confirmed by the survey comment questioning 
the relevance of these benefits.   

Respondent feedback: 

 “It would have been helpful if you explained how the DF&WT programs do all these things. 
They are all important, but the degree to which the DF&WT does this is variable”. 
 

 “Fish or salmon need to be on the list. Wetland habitat on the Delta once supported numerous 
fish species that are impacted by farming practices.”  

Table 13: From your Perspective, how important are the following Provisioning Benefits provided by 
Agriculture in Delta that the DF&WT Programs Enhance?  

Provisioning Service 
Very 

important 
Somewhat 
applicable 

Not 
important Don't know 

Human food 100% 0% 0% 0% 
Fresh water 27% 42% 19% 12% 
Raw materials (plants/oils/fibre) 31% 50% 4% 15% 
Genetic resources 19% 46% 8% 27% 
Medical resources 4% 15% 35% 46% 
Ornamental resources 4% 31% 39% 27% 

 

6.2.2 Importance of Cultural Benefits/ES that DF&WT Programs Enhance 

Short Analysis (see Table 14): 

This question focused primarily on cultural ES. However, the results of Table 14 indicate that the most 
preferred benefits were not actual cultural ES. The top-ranked benefits were healthy wildlife 
populations and increased biodiversity that are key components of the DF&WT programs.  

It is interesting that all the cultural ES, enhanced by the DF&WT programs, ranked with a percentage of 
“very important” (from 15 to 69%). When coupled with the “somewhat important” the cultural ES 
results demonstrate that the DF&WT is contributing more than its mandate. The enhancements made 
by the programs contribute to a wide variety of “cultural” aspects. Education and awareness, scientific 
and research opportunities, the preservation of Delta's historical heritage, mental well-being, the way of 
life, aesthetic enjoyment/appreciation, spiritual/inspirational connection, and cultural identity all had a 
combined importance score of 90% and above. This is a significant insight for the DF&WT. 

In the ‘other’ category, there was a comment about air safety not being clear. In this case, we should 
have explained that the programs attract birds to certain agriculture areas which lead to fewer birds on 
flight paths at the airport. Other comments included that there can be little hunting in the area because 
of land-use and development.   
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Respondent feedback:  

 “The Delta is used by film industry to produce period pieces. This is either a cultural or a 
provisioning element that is not accounted for.”  
 

 “I am not sure where it fits in the framework, but First Nations reconciliation is another 
opportunity on the Delta. Having the opportunity to restore the river is something that is central 
to discussions with the local Nations.” 

 

Table 14: From your Perspective, how Important are the Following Cultural Benefits/Ecosystem 
Services provided by Agriculture that the DF&WT Programs Enhance?   

Benefits  
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Healthy wildlife populations 88% 12% 0% 0% 

Increased biodiversity 85% 12% 0% 4% 

Education and awareness 69% 31% 0% 0% 

Scientific and research opportunities 68% 28% 4% 0% 

Preservation of Delta's historical heritage 58% 38% 0% 4% 

Mental well-being 46% 46% 0% 8% 

Way of life 42% 50% 0% 8% 

Aesthetic enjoyment/appreciation 38% 50% 4% 8% 

Spiritual/inspirational connection 35% 46% 4% 15% 

Cultural identity 35% 54% 0% 12% 

Air traffic safety 35% 31% 23% 12% 

Physical well-being 27% 58% 8% 8% 

Recreational/leisure activity 19% 58% 19% 4% 

Hunting opportunities 15% 58% 19% 8% 
 

6.2.3 Importance of Regulating Benefits that DF&WT Programs Enhance 

Short Analysis (see Table 15):  

The results of this question indicate that all the regulating services are enhanced by the DF&WT 
programs. While habitat for wildlife and pollinators, feed for waterfowl and soil related benefits all 
ranked “very important” the remaining benefits were almost 100% captured by “very important” and 
“somewhat important”. This provides the DF&WT with some useful information on how to brand and 
enhance programs. Regulating services are both exceptionally important to the success of agriculture 
but also to wildlife. There is significant support by environmental and funder respondents that DF&WT is 
a critical contributor to enhance these regulating services.  

Respondent Comments: 
 “Providing foraging habitat for shorebirds, grassland birds and raptors. Providing nesting habitat 

for shorebirds, raptors and grassland birds.” 
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 “The climate change mitigation one has the potential to be very important, but I do not believe 
it is being fully implemented.” 
 

 “What about enhancing soil health, providing aesthetic landscapes/open space?”  
 

 “Regulating soil nutrients is an odd way to describe this benefit. I think of it as recycling 
nutrients from organic materials - manure, compost and municipal organic waste.” 

 
Table 15: From your Perspective, How Important are the Following Regulating Benefits that the 
DF&WT Programs Enhance? 

Benefits 
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Maintaining habitat for wildlife 92% 8% 0% 0% 

Supporting pollinators 88% 12% 0% 0% 

Producing feed for migratory waterfowl 88% 12% 0% 0% 

Regulating soil nutrients 84% 16% 0% 0% 

Retaining soil 77% 23% 0% 0% 

Regulating flooding 65% 27% 4% 4% 

Mitigating climate change 50% 46% 0% 4% 

Regulating pests and disease 46% 46% 4% 4% 

Purifying water 46% 46% 4% 4% 
 
6.2.4 Importance of Agriculture-Ecosystem Interconnections Supported by DF&WT 
Programs 

Short Analysis (see Table 16):  

All the practices listed in this question have been scientifically linked to one or more of the DF&WT 
programs. Responses relating to soil were consistently high. This correlates highly to the farmer survey 
results and magnifies the importance of the soil benefits from the programs.  As these respondents are 
generally familiar with these programs, or at overall activity of the DF&WT, the high levels of very and 
somewhat important are not surprising. There may be some opportunities in the ‘don’t know’ category 
for education and outreach.  

Respondent feedback: 

 “I'm not sure how to quantify this, but DF&WT also serves as a building block between 
conservation biologist relationships with agricultural landowners. DF&WT facilitated biologists, 
installing barn owl boxes and tree swallow boxes (to name a few partnerships). These 
relationships may not have happened if not for DF&WT bridging the interests of both parties. 
The outcome of these relationships is A) more habitat for wildlife and B) more trust between 
farmers and conservation professionals, understanding that farmers are conservationists 
themselves.” 
 

 “Increased ecosystem resiliency through increased biodiversity.” 
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 “By fertilizer: there are many kinds and some better for the environment than others.” 

 
 “Increased waterfowl, shorebirds, grassland birds and raptors.” 

 
Table 16: How Important are the Interconnections between Agricultural Practices and the Following 
Ecosystem Services that are Supported by DF&WT Programs? 

Interconnections 
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Reduced soil erosion 88% 4% 0% 8% 

Increased soil organic matter 81% 15% 0% 4% 

Increased wildlife carrying capacity 77% 23% 0% 0% 

Improved soil fertility 77% 15% 0% 8% 

Reduced nutrient leaching 77% 12% 0% 12% 

Enhanced soil microbiology 75% 17% 0% 8% 

Less soil compaction 73% 15% 0% 12% 

Improved crop pollination 73% 19% 0% 8% 

Higher crop quality 69% 19% 0% 12% 

Reduced pesticide use 65% 19% 4% 12% 

Reduced fertiliser use 58% 35% 0% 8% 

Increased carbon sequestration 50% 35% 0% 15% 
 

6.2.4 Importance of DF&WT Programs to Providing Societal Benefits 

Short Analysis (see Table 17):  

Increased biodiversity and more sustainable land practices were the highest ranked activities. This result 
indicates that the DF&WT programs are creating greener agriculture in Delta. Besides, this is interesting 
that the highest ranked societal benefit from the DF&WT programs was increased biodiversity on 
farmland. Given that traditional agriculture often characterized as a detriment to biodiversity, this may 
provide a unique funding and branding opportunity for the DF&WT to enhance critical biodiversity in an 
era of global biodiversity loss. 

Benefits listed that are direct outcomes or intended outcomes of the DF&WT program ranked almost 
100% ‘very important’ (60% and low 70%) and ‘somewhat important’ (20s% and low 30s%). This is not a 
surprising result but does confirm that these program outputs are important. In general, and especially 
with the current Covid-19 pandemic the result for more environmentally and economically sustainable 
agriculture could be a significant area of focus for enhanced or new DF&WT programs. We would 
include increased food security too.  

Human food and wildlife feed were ranked with the same percentage of ‘very important' at 76.92. Given 
that these can sometimes compete it may be an area of further research. The lowest ranked benefits 
were around climate change affects and that the DF&WT programs add to a sense of place. These are 
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not necessarily surprising results as these are not goals for the programs, are not necessarily easy to see, 
and the programs do not cover significant acres compared to all agricultural lands. 

Respondent feedback: 

 “DF&WT and DFI are the heart of our farming culture and traditions in Delta. We are proud of 
these organizations and for the work they accomplish.” 
 

 “The farmland provides multiple community benefits. Food, tourism, research, filming family 
activities. An option for community sustainability makes sense.”   

 

Table 17: In your View, How Important are the DF&WT Programs to Providing the Following Societal 
Benefits? 

Benefits 
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Increased biodiversity on farmland 92% 8% 0% 0% 

More environmentally sustainable agriculture 88% 8% 0% 4% 

Human food 77% 15% 4% 4% 

Wildlife feed 77% 19% 0% 4% 

Land base reserved for wildlife habitat 73% 27% 0% 0% 

Improved soil quality 69% 27% 0% 4% 

Increased wildlife populations 68% 20% 0% 12% 

Increased soil fertility 65% 27% 0% 8% 

More economically sustainable agriculture 62% 38% 0% 0% 

Reduced soil erosion 60% 32% 4% 4% 

Increased food security 54% 42% 0% 4% 

Higher crop production 38% 54% 0% 8% 

Contribution to sense of place 35% 38% 12% 15% 

Carbon sequestration 35% 50% 0% 15% 

Mitigation of climate change 27% 54% 0% 19% 
 

6.2.5 Importance of DF&WT Programs to Providing Societal Benefits 
 
Short Analysis (see Table 18):  

This question provides exciting results as it presents the broader contributions that the DF&WT 
programs have or can enhance. Demonstrating sustainable farming practices was the highest ranked 
practice which speaks to the mission and goals of the DF&WT. At 96%. There are a couple of questions 
that the DF&WT may want to consider. How does the DF&WT want to define this action? Are there 
performance measures that could provide more information? How can DF&WT promote this for 
additional funding? Where could that funding come from?   

It is not surprising with this group of respondents that all the various wildlife habitats ranked highly. 
Enhancing air safety, air quality, and aesthetic amenities were all somewhat important but not 
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connected with the goals of DF&WT. Local food production was ranked highly at 92%, saying it was 'very 
important’. One consideration for this is a potential conflict as the programs enhance or sustain wildlife 
populations they may consume more of this local food.  

Table 18: From your Perspective, how Significant to our Society are the Services and Benefits that the 
DF&WT Programs Enhance? 

Benefits 
Very 

important 
Somewhat 
important 

Not 
important 

Demonstrating sustainable farming practices 96% 0% 4% 

Providing wintering grounds for migratory birds 92% 8% 0% 

Local food production 92% 8% 0% 

Providing raptor habitat 88% 12% 0% 

Conservation of the natural environment 88% 12% 0% 

Conservation of soil resources 85% 15% 0% 

Providing small mammals habitat 85% 15% 0% 

Providing feed habitat for waterfowl 81% 19% 0% 

Providing wading bird habitat 80% 20% 0% 

Supporting increased populations of wildlife 73% 27% 0% 

Providing breeding habitat for wildlife 73% 23% 4% 

Providing songbird habitat 73% 27% 0% 

Contribution to the quality of life 50% 50% 0% 

Maintenance of the hydrologic cycle 42% 54% 4% 

Provision of aesthetic amenities 35% 58% 8% 

Protection of regional air quality 23% 58% 19% 

Enhancing regional air safety 23% 58% 19% 
 

6.2.6 Most Important Wildlife Benefits associated with DF&WT Programs 

Short Analysis (see Table 19):   

Increased habitat/ species biodiversity was ranked overwhelmingly as the most important benefit listed. 
Biodiversity has ranked high in most of the Survey Monkey questions. Maintenance activities (natural 
state and forage) received approximately the same rankings.  Increased waterfowl populations and 
biomass were the lowest rankings. The only comments provided by respondents were in relations to 
these two low ranked benefits. 

Respondent feedback:  

 “Waterfowl populations was ranked #5 because most of them are continuing to expand.”  
 

 “The importance of biomass and habitat provided by ag lands extends beyond waterfowl (SARA 
songbirds and raptors, pollinators).” 
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 I assume "increased biomass production on farmland" refers to maximizing a farm's yield from 
the land? Also, if "maintenance of farmland in natural state" means leaving lands to go back to 
their natural state, this would be most useful if dykes breached and invasive plants controlled so 
that the "natural farm" returned to marsh/grassland. If I grossly misunderstood either term, 
please disregard my ranking. 

 
Table 19: From your Perspective, please rank the most Important Wildlife Benefits associated with 
DF&WT Programs (rank from 1 to 5, with 1 being the most important). 

 Rank 
Benefit 1 2 3 4 5 

Increased habitat/species biodiversity 73% 15% 8% 4% 0% 

Maintenance of farmland in natural state 24% 12% 24% 12% 28% 
Maintenance of cropland in forage 
production 

23% 31% 19% 19% 8% 

Increased waterfowl populations 8% 35% 23% 19% 15% 

Increased biomass production on farmland 8% 19% 19% 23% 31% 

 
6.2.7 Potential for Delta Agricultural Land Uses to Enhance Ecosystem Services  

Short Analysis (see Table 20):  

The question verifies that the current DF&WT programs are ranked as highest potential to enhance as 
seen in Table 20 below. This suggests that the DF&WT has selected key areas to focus on. While it may 
not be likely that pasture and abandoned fields will be promoted or maintained in this high yielding 
agriculture area, there may be some investigations that DF&WT can do to enhance the ES and benefits 
from other land use types. Most of the land use options presented had almost 100% importance when 
adding both the ‘very important’ and ‘somewhat important’ results. The exceptions can be found at the 
bottom of the table starting at outdoor livestock operations. The land uses in the bottom of the table 
are generally not associated with enhancing ES beyond their specific food provisioning.  

This question elicited the most feedback in the comments section. Following are the recommendations 
and clarifications made by respondents. This list provides several options for DF&WT to investigate for 
program review and refinement. 

Respondent feedback:  

 “Berry crops can be valuable to wildlife, specifically their grass margins between rows. This hasn't 
been evaluated by DF&WT”. 
 

 “Greenhouses could do more with hedgerows. Just because we lost soil-based agriculture on these 
properties doesn't mean they couldn't plant hedgerows and add wildlife habitat”.  

 
 “Nurseries and woodlots have limited potential in Delta due to existing businesses and high land 

prices”.  
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 “Summer fallow is bare fields, correct? I do not feel there are services to be provided in that 
situation”. 
 

 “Both outdoor livestock operations and indoor livestock operations have hayfields, so they are 
valuable to wildlife conservation. Their barns also typically house barn owls (less food-safe 
requirements in livestock barns and horse stables - veggie storage barns tend to try to keep barn 
owls out)”. 
 

 “Fall seeded spring cereals don't seem to work well with waterfowl appetites. A specific farmer 
noted having a terrible time trying to grow overwintering crops back in the day”. 
 

 “Riparian plantings make me nervous A) because reed canary grass and purple loosestrife choke any 
native plantings you can attempt, and B) farmers are always contending with setbacks and need to 
clean their ditches”. 
 

 “I think there is limited potential for ponds on farmland. We only have one in the program, and it 
was expensive to install”. 
 

 “Dikes on cranberry bogs are interesting opportunities for conservation - I'd like to see what could 
be planted there”. 
 

 “There aren't many abandoned agricultural fields in Delta, so I'm not sure that is applicable”. 
 

 “Cover crops most years don’t do much for agriculture the waterfowl eat about 90% of it”. 
 

 “Planned heterogeneity and addition of small green spaces within field matrixes would help”. 
 
Table 20: From your Perspective, to what Extent do the Following Delta Agricultural Land Uses offer 

the Potential to Enhance ES provided by Agriculture, in addition to Provisioning Benefits such 
as Food Production? 

Land Uses 

High 
potential to 

enhance 

Minimal 
potential to 

enhance 
No potential 
to enhance Don't know 

Grassland set-asides 92% 8% 0% 0% 

Winter cover crops 92% 8% 0% 0% 

Riparian areas along drainage and 
irrigation ditches 

88% 8% 0% 4% 

Field margins 84% 12% 0% 4% 

Perennial forages 81% 8% 0% 12% 

Native pasture 81% 15% 0% 4% 

Annual root crop vegetable crops 73% 12% 0% 15% 

Abandoned agricultural fields 73% 12% 0% 15% 

Pasture 72% 24% 4% 0% 

Fall seeded spring cereal crops 69% 15% 0% 15% 

Other annual vegetable crops 68% 20% 0% 12% 
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Annual grass forages 65% 23% 0% 12% 

Ponds or reservoirs on farmland 62% 19% 8% 12% 

Summerfallow 54% 33% 4% 8% 

Wood lots 50% 27% 8% 15% 

Outdoor livestock operations 23% 58% 8% 12% 

Dikes 23% 54% 15% 8% 

Berry crops 15% 46% 27% 12% 

Tree nurseries 12% 60% 12% 16% 

Indoor livestock operations 12% 28% 52% 8% 

Greenhouses 0% 23% 69% 8% 
 

6.2.8 Other Comments 
The final question was: Do you have any other comments on this survey, or on the Delta Farmland & 
Wildlife Trust programs? 

About half of the respondents provided additional feedback which is a great sign after a long survey. The 
first three are direct quotes that provide powerful information and connect with the dual nature of 
DF&WT's win-win approach: farming and wildlife management. Other comments were amalgamated if 
multiple respondents provided similar feedback. 

Respondent feedback: 

 “DF&WT is a model of cooperation that needs to be celebrated and supported in North America. 
As competing land uses put pressure on agriculture in Delta, farmers must be supported in 
continuing to farm. If the land is converted to other uses, our food supply and our wildlife 
habitat will be lost forever. We've been at a tipping point in our municipality for years. 
Agricultural land and farming need to be a priority to ensure the conservation of both our food 
supply and important wildlife species.” 
 

 “Farming is a business. Like any other business we have to make money. There’s a lot of things 
that impact agriculture and wildlife is just one of them.” 
 

 “One of my biggest concerns is what would occur if farmland became urban-suburban. It would 
be disastrous for air quality, light pollution would increase, traffic congestion would increase, 
quality of life decline, loss of biodiversity, loss of Canadian food security and quality etc.”  

 

A couple of respondents clarified that the wildlife goals in the area are not to increase waterfowl 
populations, but the aim is to maintain them. For songbirds and species at risk, the aim is to increase 
them. Therefore, the concern was that some of the questions assumed the objective is an increase in 
waterfowl, not just maintaining. 

One suggestion was that this work could contribute to various Canadian groups that are trying to 
account for the stocks of natural capital and the flows of various ES. Federally, Statistics Canada is 
developing the Canadian System of Environmental and Economic Accounts. At present, there are 
accounts for forests, water and energy. There are opportunities to develop accounts for agriculture too. 
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The Municipal Natural Assets Initiative was developed to help change the way municipalities deliver 
everyday services by assessing their natural capital and ecosystem service benefits. The initiative aims to 
increase the quality and resilience of infrastructure at lower costs and reduced risk.  

Technical comments on the survey included that some terms should have been defined to ensure clarity 
and that there was some redundancy. Finally, there was interest in knowing how the results will be 
used, providing another opportunity to engage these audiences with specific actions and 
recommendations.  
 

6.3 Program Level Ecosystem Service Benefits  

Based on the literature and the responses from the surveys, Table 21 presents the DF&WT programs, 
the ES they provide and who the beneficiaries are. A quick review of Figures 4 (Cascade Diagram from 
Ecosystem to Human Well-being) and 5 (The Agriculture-Ecosystem Interaction) provides the relational 
connection between the ecosystem to ES to benefit and beneficiary that has been revealed for the 
DF&WT programs.  

With important wildlife habitat representing 30% of all agricultural land reported in the Census of 
Agriculture, and wildlife providing invaluable ES, the relationship between agriculture and wildlife might 
be described as co-dependent. Producers are increasingly being recognized as stewards of biodiversity. 
Through conservation and proper management of the agricultural landscape, this relationship can 
continue to be beneficial to both producers and wildlife (StatsCan, 2015). Table 21 presents the DF&WT 
programs, the ES they provide and who the beneficiaries are. The various ecosystem service benefits 
and beneficiaries were compiled from various sources noted below the table.  

Table 21: Ecosystem Services, Benefits and Beneficiaries of the DF&WT Programs.  
 

Program Name Ecosystem Services (benefits) Beneficiaries  
Grassland Set-
aside 

Soil quality, wildlife habitat, air quality, water regulation, 
erosion control, waste treatment, biological control, 
pollination, carbon storage and sequestration, viewscapes 

Farmers, wildlife (birds, 
small mammals, insects, 
general public 

Winter Crop 
Cover 

Soil quality, wildlife feed, erosion control, increased soil 
organic matter, moisture retention, biomass production, 
nutrient cycling, weed suppression, beneficial insect habitat, 
water regulation 

Farmers, wildlife (birds))  

Land Laser 
Levelling 

Water retention, moisture retention, soil quality, lessened 
compaction, erosion control 

Farmers, wildlife 

Field Liming  Soil quality, field productivity, nutrient cycling, disease 
regulation, carbon storage  

Farmers, general public 

Hedgerows Wildlife habitat, wildlife and livestock shelter and shade, 
pollination, soil erosion control, wind control, natural pest 
control, aesthetics, viewscapes, beneficial insect habitat, field 
productivity, erosion control 

Farmers, wildlife (bird, 
voles, insects), 
recreationists, general 
public 

Grass Margins Soil quality, wildlife habitat sediment control, improved water 
quality, increased biodiversity, beneficial insect habitat.  

Farmers, wildlife (bees, 
small mammals, birds, 
insects), 
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recreationalists, general 
public 

Overall DF&WT Enhancement 
Biodiversity Various ecosystem services, community well-being General public 
Societal value for 
farmland  

Maintained tradition, peace of mind, community well-being, 
viewscapes  

General public 

Public Value for 
wildlife habitat 

Increased habitat, peace of mind, community well-being General public 

Recreational 
Opportunities 

Recreation, tourism, aesthetics, viewscapes, community well-
being 

General public 

Cultural Identity 
and Heritage 

Maintained tradition, heritage value, agricultural identity and 
experience, connection to agroecosystem, aesthetics, 
community and mental well-being 

Farmers, general public 

Knowledge and 
Education 

Education and scientific opportunities, agroecosystem 
knowledge, agricultural history. 

General public, 
students, academics. 

Sources: Olewiler, 2004; Wilson, 2008; Power, 2010; StatsCan, 2015; BC Min of Ag, 2007; Voora & Venema, 2008; 
Robbins, Olewiler & Robinson, 2009; Zbeetnoff &., 2011; Schipanski et al., 2014; Holland et al. 2018; Groshans et al., 
2018; DF&WT, 2020. 

 

6.4 Values and Economics Valuation  

Apart from the provisioning of food and carbon values, which are based on provincial and federal 
economics metrics, the ES listed in this study are not traded in any marketplace and they do not have a 
well recognised monetary benefit to society. Over the past three to four decades, there has been 
significant work within environmental economics to develop economic values for various non-market 
contributions from nature. The U.N.'s Millennium Ecosystem Assessment (MEA, 2005) provided the 
biophysical measure of changes in natural capital and ES. The MEA was followed with The Economics of 
Ecosystem and Biodiversity (TEEB) that specifically focused on developing economic perspectives on the 
change in the flow of ES and the total and changes in the stock of natural capital. This international 
program was to inform decision-making with an understanding of the breadth and scope of benefits we 
receive from these non-market values. 

Using the benefits-transfer economic valuation method required the collection of a series of economic 
value measures. Table 22 provides a summary of the studies and measure for ES for each program. It is 
important to note that these values were produced for other agricultural scenarios and therefore are 
being used within this report to provide some estimates and to begin to formally acknowledge the 
agroecosystem benefits and economic contribution of the DF&WT programs in Delta. These values were 
applied to the DF&WT program areas to develop a spectrum of values for the ES functions these 
programs enhance. These calculations are to be used as an estimation of the DF&WT ES benefits and to 
begin to understand the full contribution and value of the DF&WT programs to society. 



41 
 

Table 22: Economic, Biophysical and Relational Estimate for the DF&WT Programs.  
 

  Applicable Studies (Source) 

DFWT Programs Ecosystem Service 

Wilson, 2008 
($CDN) 

Olewiler et 
al., 2009 
($CDN) 

B.C. Min of 
Agric., 2007 
($CDN) 

Holland et 
al. 2018 

Schipanski et 
al., 2014 

Rezaei-
Moghaddam 
et al. 2017 

Robertson 
et al., 2014 

Grassland Set-
aside                 

  air quality  $12/ha/yr             

  water regulation  $7/ha/yr             

  erosion control  $50/ha/yr             

  soil formation $10/ha/yr             

  waste treatment $146/ha/yr             

  biological control  $40/ha/yr             

  
recreation and 
aesthetics  

$3/ha/yr 
            

  pollination services  $1109/ha/yr             

  
public value/ wildlife 
habitat    $1295/ha            

  carbon storage (stock) $438/ha              

  
carbon sequestration 
(flow) $28.46/ha/yr             

Winter Crop 
Cover no economics numbers               

  soil erosion control         (+ Relation)     

  biomass production         (+ Relation)     

  carbon storage         (+ Relation)     

  nutrient cycling         (+ Relation)     

  erosion control         (+ Relation)     

  weed suppression         (+ Relation)     

  
beneficial insect 
conservation         (+ Relation)     



42 
 

  food production          (+ Relation)     

  water regulation          (+ Relation)     
Land Laser 
Levelling no economics numbers               

  
uniform germination of 
the crop           (+ Relation)   

  erosion control           (+ Relation)   

  water regulation            (+ Relation)   

Field Liming  no economics numbers               

                  

  nutrient cycling       
(+ 
Relation)       

  disease regulation       
(+ 
Relation)       

  carbon storage       
(+ 
Relation)     940 Mg/ha 

Hedgerows                 

  carbon storage $328/ha/yr   
  

       
  carbon sequestration  $29/ha/yr             

  pollination services  $1,109/ha/yr              

  biologic control $40/ha/yr             

  soil formation $6/ha/yr             

  cultural value $138/ha/yr             

  erosion control $6/ha/yr              

  nutrient cycling  $23/ha/yr             

  increase crop yields  
up to 35% 
increase   

  
        

  
species richness (non 
$$)             

210.6 
species/ha 
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Grass Margins 
Grass margins = grass 
set-asides               

  Air quality  $12/ha/yr             

  water regulation  $7/ha/yr             

  erosion control  $50/ha/yr             

  soil formation $10/ha/yr             

  waste treatment $146/ha/yr             

  biological control  $40/ha/yr             

  
recreation and 
aesthetics 

$3/ha/yr 
            

  pollination services  $1109/ha/yr             

  
public value/ wildlife 
habitat    $1295/ha            

  carbon storage (stock) $438/ ha              

  
carbon sequestration 
(flow) $28.46/ha/yr              

                  

Farmland Public Benefits (Fraser Valley)     $11,939/ ha          
Pay farmers to leave Wildlife Habitat 
(Metro Van)   $7,860/ha/ yr.           
Market value of farm product (Metro Van) 
(2006)    $943/ha           

Public Value farmland (Metro Van) (2006)   $9,507/ha           

Carbon Storage (Ag lands)  
$350/ha/yr 
(C$52/tC)             

Notes: 1 This report did a one-time assessment (2009) of the values of Lower Mainland BC people’s value for wildlife habitat associated with agriculture 
2 This is one-time amounts, not annual. 
3. (+ Relation) denotes a positive relationship between the ES and the program. 
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Table 22 demonstrates that finding benefits transfer estimates for all the ecosystem benefits from 
agricultural programs was difficult. However, the difficulty in quantifying and monetizing these benefits 
in agroecosystems should not detract from the fact that they exist and are numerous and potentially 
very significant.  

6.4.1. Grassland Set-aside Program 
Table 23 provides a monetary estimate for the Grassland Set-aside program by each ecosystem service. 
The estimates were calculated based on the average and total acres/ hectares for each program 
presented in Table 6 above. The hectares were multiplied by the ecosystem service value found in Table 
22. 

It should be noted that these numbers are not accurate as the economic values used were borrowed, 
through the benefits transfer process, and applied to the DF&WT programs. However, they do 
demonstrate that the programs provide real values beyond simply improving soil health and wildlife 
habitat – the two pillars of the DF&WT. In developing the economic values, each of the service values 
was added together for an annual economic value of $594,965 and a lifetime economic value of 
$16,528,188 in ES benefits.  

Table 23: Grassland Set-aside (GLSA) Economic Values ES Estimates 

GLSA1 Average ha/ yr 
Total ha for life of 

program  

Ecosystem Services $dollar/ ha  544 acres/ 220.32 ha 
13122.3 acres/ 

5314.53ha 
air quality  $12/ha/yr $2644/yr $63,774 
water regulation  $7/ha/yr $1542/yr $37,202 
erosion control  $50/ha/yr $11016/yr $265,727 
soil formation $10/ha/yr $2203/yr $53,145 
waste treatment $146/ha/yr $32167/yr $775,921 
biological control  $40/ha/yr $8813/yr $212,581 

recreation and 
aesthetics  

$3/ha/yr 
$661/yr $15,946 

pollination services  $1109/ha/yr $244335/yr $5,893,814 

public value/ 
wildlife habitat  $1295/ha  $2853141 $6,882,316 

carbon 
sequestration 
(flow) $28/ha/yr $6270/yr not a stock 
carbon storage 
(stock) $438/ha  not a flow $2,327,764 
Total Annual ES 
Values  Totals  

$584,943/yr (annual 
average)  

$16,528,188 total life 
of the program 

1 The annual average monetary value for the wildlife habitat benefit was established by using the lifetime 
economic value and dividing by 25, the number of years the programs have been in place.  
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The Analysis indicates that DF&WT programming has invested an average of about $146,000 annually 
into the GLSA program (Table 5). The results above demonstrate that the ecosystem benefits are 
substantially greater, as high as $585,000 per year. This represents a multiplier of about 4.0, excluding 
the financial contributions from farmers. While these economic values represent estimates, the DF&WT 
and funders need to understand that the investments into this program generate more economic 
benefit that the stated DF&WT objectives. 

6.4.2. Hedgerow Program 

The Hedgerow Program covers the cost to establish linear rows of native trees and shrubs along the 
margins of farm fields. The program has supported the establishment of approximately 3 ha of 
hedgerows (Mr. Drew Bondar, personal communications, July 2020). The estimate of the program costs 
was unavailable. As noted, hedgerows provide year-round habitat for wildlife and contribute to a 
number of other ES. Table 24 presents the initial estimates for the annual ES values using the 
calculations presented in Table 22. The average annual ES values were estimated at $4053/yr and there 
was a total contribution to public value for habitat of $3885.00.  

Table 24: Hedgerow Annual Economic Values ES Estimates  

Ecosystem service 
Ecosystem 

services value 
ha/yr 

Annual ES totals 

carbon 
sequestration  $29/ha/yr $87 

pollination services  $1,109/ha/yr  $3,327 
biologic control $40/ha/yr $120 
soil formation $6/ha/yr $18 
cultural value $138/ha/yr $414 
erosion control $6/ha/yr  $18 
nutrient cycling  $23/ha/yr $69 
Total annual ES  Total average ES value of $4053/yr  
Public value/ 
wildlife habitat 
value  $1295/ha * 3 hectares = $3885.00 

 

While there were no ES value estimates to represent the ES values for habitat for bird species and 
insectaries, these are important contribution from hedgerows and may be available for DF&WT to 
estimate in the future. 

6.4.3 Grass Margin Program 

The Grass Margin Program encourages farmers to plant margins of their fields with a mix of forage 
grasses. Grass margins act as a transition space between the agricultural field and ditch. While the 
program costs for the program were unavailable, the total hectares enrolled in the program are 4.75/ha 
(Mr. Drew Bondar personal communications, July 2020). Table 25 provides an estimate of the economic 
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values of the DF&WT total grass margins based on their annual contribution. Table 25 presents the 
initial estimates for the annual ES values using the calculations presented in Table 22. The average 
annual ES values were estimated at $6677/yr and there was a total contribution to public value for 
habitat of $5828.00.  

Table 25: Grass Margin Program Annual Economic Value ES Estimates 

Ecosystem Services 
Ecosystem services 

value ha/yr 
Annual ES totals 
at 4.75ha/year 

Air quality  $12/ha/yr $57 
water regulation  $7/ha/yr $33 
erosion control  $50/ha/yr $238 
soil formation $10/ha/yr $48 
waste treatment $146/ha/yr $694 
biological control  $40/ha/yr $190 
recreation and 
aesthetics  

$3/ha/yr 
$14 

pollination services  $1109/ha/yr $5,268 

carbon sequestration 
(flow) $28.46/ha/yr $135 
Total annual ES 
values Total average ES value of $6677/yr  
Public value/ wildlife 
habitat value  $1295/ha * 4.5 hectares = $5828 

 

As with the Hedgerow program, grass margins provide habitat for beneficial insects which can help 
mitigate pest populations and improve crop pollination. Grass margins also support small mammal 
populations and are used by many raptor and grassland bird species. However, there were no ES value 
estimates for these benefits. Again, it would be beneficial for DF&WT to estimate in the future. 

 

6.4.4 Winter Cover Crop  

The Winter Cover Crop program is the second biggest DF&WT program. One of the reasons the program 
is important is that over-wintering cover crops are capable of supporting 330 waterfowl use days per 
acre (Bradbeer et al., 2012). However, there are difficulties in quantifying these benefits because of their 
delayed onset, site-specific nature, and lack of consistent correlation with crop yields in conventional 
production systems and various cover crop mixture combinations. Nevertheless, research indicates that 
cover crops enhance sustainable agriculture and ecosystem benefit by increasing soil carbon stocks, 
preventing wind and water soil erosion, retaining moisture, enhancing soil physical properties, 
increasing soil microbiology, replenishing natural sources of soil nutrients, capturing excess soil nitrogen, 
controlling weeds and pests (Blanco-Canqui et al., 2015, Schipanski et al., 2014).  
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Fall-seeded spring barley/oats cover cropped fields represent between 3 to 5 tonnes of dead mulch 
material per hectare (1.8/tonne/acre) (Odhiambo et al., 2012). The economic value of this residue is not 
currently known. In some years, the crop is grazed severely (100%) by waterfowl, resulting in residual 
benefits in the form of root matter and reduced soil erosion at the expense of soil compaction and 
ponding. Spring cereal cover crops (barley/oats) support about 110 waterfowl use days per acre 
(Bradbeer et al., 2012). 

6.4.5 Other DF&WT Program Estimates 

There is substantial interest in the literature to develop more estimates for agriculturally enhanced 
benefits (Blanco-Canqui et al., 2015, Schipanski et al., 2014, Power, 2010). However, economic 
valuations are costly, require substantial biophysical data, measurement of the flow of services and 
timely valuation methods. It was not possible to find benefits transfer values to estimate the economic 
value of the following programs: Winter Cover Crop, Laser levelling and Field liming. There were not 
estimates generated for the Forage Enhancement Pilot as it is a pilot at present.  

A recommendation for DF&WT is to gather this data to allow for a future estimate of the economic ES 
contribution to these programs. However, based on the compilation of estimates in Table 22, the 
following are very rough estimates of the economic contribution the following programs have for 
various ES. While the following tables provide monetary estimates, it is important to understand that 
these are borrowed from other studies and will not be true. However, what these tables provide is an 
understanding that the DF&WT programs contribute to more than just agroecosystems and wildlife 
habitat.   

7.0 Discussion and Conclusions: Framing the Contribution of the 
DF&WT  

“The DF&WT punches above its weight and is well known within the agricultural and wildlife 
communities." This Survey Monkey comment acknowledges both the uniqueness and the benefit of the 
DF&WT. 

It is clear from the results of this study that the DF&WT and its programs are successful at meeting their 
two-pronged objectives: assisting farmers and wildlife. The single biggest discussion point from the 
results is that the DF&WT programs enhance numerous other ES that are currently not measured or 
accounted for in the evaluation of the programs. This represents an opportunity for the DF&WT. If the 
DF&WT incorporates and starts to measure the broader suite of program benefits, it could create new 
opportunities for the organization. Further, this information would provide farmers, wildlife and 
environmental managers, funders and citizens with a more comprehensive understanding of what is 
possible with the DF&WT programs.  

7.1 Survey Results: Awareness of DF&WT Role 

Agroecosystems are complex and have complicated trade-off relationships between providing longer-
term ES benefits while maintaining short-term food yields and profitability. The farmer survey and 
Survey Monkey results above provide evidence that those currently engaged in the DF&WT as farmers, 
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researchers, funders, wildlife/environmental managers all recognize that the DF&WT contribute to the 
win-win objectives.  

There was a consistent understanding of the regulating service benefits from the DF&WT programs but 
less understanding and agreement of the cultural ES, particularly with farmers. This is not necessarily 
unexpected. There have been farmers and wildlife conflicts in the past. Further, there have also been 
conflicts between farming activities and tourist and recreational activities. There may be an opportunity 
to educate and build greater connections and understanding within the broad community to strengthen 
these relationships and provide recognition to the DF&WT on its contributions and unique role in the 
community.   

7.2 Economic Valuation 

Building on the revelation of the multitude of benefits provided by the DF&WT in the surveys, this 
report used benefits transfer data from several related agricultural studies to start to understand the 
various economic contributions that DF&WT programs produce. As noted above, the economic 
valuation for the various DF&WT program ES nascent and requires more work to be done to provide 
more accurate monetary values.  

In addition, there is a significant opportunity to explore the cultural services and benefits enhanced by 
the DF&WT.  

7.3 Socio-ecological Services 

The term ES has become quite mainstream in environment and conservation work as it highlights the 
flow of services and benefits humans receive from nature and natural processes or could be conserved 
or recovered within nature. There have been numerous critiques of the concepts, and one specific one 
has been on how the term obscures the complexity of natural systems (Norgaard, 2010).  

One aspect worth investigating for this work with the DF&WT is on ‘what is a natural system?’ In some 
agri-environmental literature, there are discussions about what system we start from and which systems 
are we trying to get to? The concept of going back to pre-human contact is not realistic, but we can take 
the modified landscapes and purposefully conserve and enhance ES. There have been numerous studies 
in the past decade or so looking at urban/ suburban landscapes, marginal lands and agricultural lands 
from the perspective of increased biodiversity and ES (Huntsinger et al. 2012; Huntsinger & Oviedo, 
2014; Lescourret et al., 2015). However, some studies criticize these land-use choices for the 
degradation of the landscape and loss in biodiversity and services.   

Currently, ecosystem processes are rarely considered ‘solely natural.’ Instead they are part of a system 
in which humans are constantly interacting with and modifying around them, including ecosystems. The 
phenomena had been termed 'socio-ecological systems' and are defined as: 
 A coherent system of biophysical and social factors that regularly interact in a resilient, sustained 

manner, and  
 A set of critical resources (natural, socio-economic, and cultural) whose flow and use are regulated 

by a combination of ecological and social systems (Gunderson & Holling, 2002; Berkes, Colding & 
Folke, 2003, Redman, Grove & Kuby, 2004). 

Agriculture has been framed as a “working landscape” (Huntsinger & Sayre, 2007) and as an 
“agroecosystem" (Sayre et al. 2012). More recently, studies have looked at agricultural land under the 
socio-ecological system framework and framed the agricultural services as "social-ecological services" 
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(Huntsinger & Oviedo, 2014). In this definition, the focus is on reinforcing the importance of human 
culture, perspectives, and economies to the production of ES. Using a social-ecological systems 
perspective, we explore the integral role of human activity and decisions at pasture, ranch, and 
landscape scales. Just as it does for understanding ecosystems, a hierarchical, multiscaled framework 
facilitates exploring the complexity of these systems as producers of ES, to develop approaches for the 
conservation of such services.   

Examination of the production of ES from this systems perspective may provide opportunities to see 
how the DF&WT contribute to the health of the agricultural system, wildlife habitat and local 
biodiversity. This approach also helps with the often-adversarial debate on the disservices of agriculture 
(Powers, 2010). The DF&WT is in a unique position to enhance ES in the win-win with farmers and 
wildlife, but also to contribute to a broader suite of ecosystem service benefits.  

The processes, interactions, and drivers of social-ecological systems occur at multiple scales; differing 
processes and drivers are important at different scales (Holling, 2001). For DF&WT, the actual scale of 
intervention is small within the Delta agricultural lands, and that agricultural land area is small within a 
region and province. Researchers Huntsinger & Oviedo have recently considered “there is a need for 
integrated, multi-scaled conservation programs to protect and enhance the flow of what might better 
be termed “social-ecological services" from social-ecological systems" (2014, para. 1, online). 

Trade-offs on a temporal scale refer to the impact an ES in the shorter term will have on other ES over 
longer time scales. Trade-offs across spatial scales refer to the consideration of how the use of an ES in 
one region impacts the same or different ES in another region. Reversibility refers to the capacity of an 
ecosystem to reinstate service provision after human disturbances cease (Rodríguez et al. 2006). Most 
research on trade-offs and synergies between ES focus on qualitative analysis and the interactions 
between different ES.  

7.4 Ecosystem Services Research 

When one research project is undertaken, there are often numerous areas of future or further research 
that emerge. For the DF&WT, assessing program areas and enhancing the uptake and effectiveness of 
these programs is important. As this is a first step in understanding the full suite of ecosystem service 
benefits provided by the programs, there may be specific areas of further work. For example, the 
responses of cultural ES indicate that respondents: 

 Do not believe there are these benefits attributed to agricultural land and DF&WT programs. 
 Are not used to thinking about agroecosystems in terms of cultural benefits. 
 Do not understand the linkages and terms. 

The Delta Farmland and Wildlife Trust may want to explore in the future as these cultural benefits may 
be useful for fundraising, education and outreach. Further, there may be opportunities to explore and 
mitigate farmer-recreator conflicts and misunderstandings.   

Understanding the supply and demand for ES could be beneficial for DF&WT program planning. There is 
an opportunity to measure the supply of ES by considering the capacity of an area to provide a specific 
set of ES relative to the current demand for these services, over a specific period (Burkhard et al. 2012). 
Societal demand for various goods and services from ecosystems should match the supplying capacity of 
an ecosystem to achieve sustainable development and the sustainable utilisation of natural resources 
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(Burkhard et al. 2012). Although studies of the modelling and mapping of ES outline the importance of 
including the demand side of ES into assessment processes, studies still focus more on the static 
assessment of supply, such that the actual flow of ES is poorly understood and explained (Bagstad et al. 
2014; Fu et al. 2015; Serna-Chavez et al. 2014). 

Future research could focus on a few specific areas to accurately define and develop ES values. First, 
developing biophysical data from each program to more accurately assess the ecosystem service flows 
generated by the DF&WT programs. The biophysical work should be done in association with 
environmental economist and cultural ES experts to ensure that data captured can be used to measure 
the qualitative, quantitative and monetary benefits, as deemed useful by the team.  
 
Finally, it is already clear from this report and previous studies that there is a willingness to pay for 
enhanced wildlife habitat, farmland and other ES. The DF&WT could develop or modify programs to 
capture this willingness to pay and further enhance its program outputs by researching other payment 
for ES programs that focus on the broader set of stakeholders and the public that receive value from the 
programs. 

7.5 Education, Branding, Outreach and Fundraising 

While education and outreach were not objectives of this work, there is an opportunity for the DF&WT 
to use these results to educate people on the full value of the programs and to gain more supporters. 
These supporters could potentially be funders as well. The feedback from farmers, wildlife conservation 
groups, government and academics were that DF&WT is a unique and successful organization that 
bridges the often conflict rich space between agroecosystems and wildlife needs.   

There is an opportunity for the DF&WT to use this information to further brand itself as a successful 
program that delivers various environmental, cultural and agricultural benefits. It is an organization that 
facilitates stakeholder relationships. 

7.6 Uncertainties and Bias 

The biggest barrier to the assessment of ES is a lack of data, such that many projects on ES assessment 
are based on coarse datasets that lack the resolution needed (Naidoo et al. 2008; Eigenbrod et al. 2010; 
Martínez-Harms & Balvanera 2012, Fu et al. 2015). In general, data acquired from observation and 
surveys can meet the needs of ES assessment at a small scale. However, at a larger scale, acquiring data 
with measurement and survey methods is labour-intensive, time-consuming, and costly. Meanwhile, 
due to a lack of data, many indicators are often excluded from models, making the accuracy of the final 
evaluation results incomplete (Eigenbrod et al. 2010). Further to this, spiritual, inspiration, and place 
values are not products of single kinds of experiences; rather these values are products of all manner of 
experiences associated with ecosystems (including metaphysical contemplation of organisms, processes, 
and sites) (Chan et al., 2012). 

7.7 Limitations of ES research  

Ecosystem services assessments are often limited by a lack of data to do comprehensive valuations. 
There are several common issues in conducting ecosystem service assessments, including 1) the 
availability of ecological information, 2) data on the current state of ecosystems and land, and 3) studies 
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documenting the impacts of human land use on ES. The results presented here are a first approximation 
of the relative important and economic value of the ES provided by agroecosystems in Delta. Although 
the methodologies are not yet perfected, it is better to work with approximations than to simply assign 
a value of zero when analysing programs or modifying land-use planning decisions.   

Based on a thorough literature review on the application of economic valuation methods, the estimates 
in this report will provide helpful information for program assessment and future education and 
outreach. This report is intended to be a starting place and an initial assessment to provide the DF&WT 
with an understanding of the breadth of ES and benefits the DF&WT programs contribute to.   
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Appendix 1 Acronyms Used in this Report 
 AAFC – Agriculture and Agri-Food Canada 
 ALC – Agricultural Land Commission 
 ALR – Agricultural Land Reserve 
 BCAC – BC Agriculture Council 
 BCMAL – BC Ministry of Agriculture and Lands 
 BMP – Beneficial Management Practice 
 EFP – Environmental Farm Plan 
 ESA – Environmentally Sensitive Area 
 FCC – Farm Credit Canada 
 FREMP – Fraser River Estuary Management Program 
 FVOPA – Fraser Valley Organic Producers Association 
 FVRD – Fraser Valley Regional District 
 GHGs – Greenhouse gases 
 GVWD – Greater Vancouver Water District 
 MOE – Ministry of Environment 
 Metro Vancouver (MV) – Greater Vancouver Regional District 
 TLC – The Land Conservancy of BC 
 WMA – Wildlife Management Area 
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Appendix 2 Glossary of Terms 
Assets are ecosystem features on the landscape, such as grasslands or wetlands. 
 
Benefits are the positive change in human well-being from the delivery of ecosystem services. 
 
Biodiversity is all the living things in or on air, land, water or each other. More technically biodiversity 
refers to the variety of all animals, plants, microorganisms and ecosystems interacting in all types of 
environments found on the planet. 
 
Development - actions that seek to improve human well-being. Development goals are relevant to all 
countries. Development encompasses social, economic, and environmental issues. Thus, it includes 
economic growth, poverty reduction, infrastructure expansion, energy independence, and adaptation to 
climate change. 
 
Decision maker - anyone whose actions depend on or affect ecosystem services. Decision makers may 
work at a local, provincial, national, or international level to achieve development goals (through 
policies, plans, and projects), or they may be focused on conservation planning, natural resource 
management, and environmental protection. Often, they will work with partners at other levels of 
governance. 
 
An Ecosystem is a collection of plants, animals, and micro-organisms interacting with each other and 
with their non-living environment. Examples include wetlands, fescue grassland, boreal forest, or a 
cultivated system.  A city can be viewed as an urban ecosystem. 
 
Ecosystem Services are the services and related benefits that society receives from natural processes 
and ecosystems.  Examples include fresh water, clean air, food and fibre production, climate regulation, 
recreation, and aesthetic values. 
 
An Ecosystem Services Approach provides a framework by which ecosystem services are integrated into 
public and private decision making. Implementation of this approach typically incorporates a variety of 
methods, including ecosystem service dependency and impact assessment, education and outreach, 
valuation, scenarios, and policies and other interventions targeted at sustaining ecosystem services. An 
Ecosystem Services Approach builds on the Ecosystem Approach developed under the Convention on 
Biological Diversity, but further emphasizes ecosystem services as the link between ecosystems and 
development. 
 
Functions are the natural processes that maintain ecosystems, such as nutrient cycling and soil 
formation. 
 
Pristine landscape refers to land that has not been modified by influences of the pioneers and settlers in 
the era of forming Canada. 
 
Sustainability - maintain or endure productive capacity over the long term.  Interface of economic, 
social, environment interests. 
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Sustainable development - mode of human development in which resource use aims to meet human 
needs while ensuring the sustainability of natural systems and the environment, so that these needs can 
be met not only in the present, but also for generations to come. 
 
Working Landscapes - landscapes that are adapted for any number of development goals, including, for 
example, agriculture, forestry, oil and gas or recreation. 
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Appendix 3 List of Wildlife Agencies working directly with waterfowl and 
wildlife in the Delta area  

Source: Zbeetnoff et al. 2011 
 

1. Environment and Climate Change Canada (ECCC) 
a. Alaksen National Wildlife Area – 349 ha 
b. Overlaps with Reifel MBS 
c. NWA consists of 70% cultivated land; 30% mixed habitat (woodlands, wetlands, oldfields) 

 
2. BC Waterfowl Society 

d. George Riefel Migratory Bird Sanctuary – 299 ha 
i. 200,000 ducks will use the delta during the winter 

ii. 25,000 snow geese 
iii. 600 resident Canada geese 
iv. 1,000,000 shorebirds 
v. 70,000 gulls 

vi. Wintering and migration habitat for loons, grebes, cormorants, sea birds, herons 
and songbirds 

vii. Owls, hawks and eagles 
 

3. OWL Orphaned Wildlife Rehabilitation Society 
 

4. BC Ministry of Forests, Lands, Natural Resources Operations and Rural Development (FLNRO) 
a. Established 2011 - Roberts Banks WMA – 8,770 ha 
b. Established 1966 - Serpentine WMA – 71.3 ha (managed by DUC) 

i. Established 1996 - Serpentine Annex (south of 44th Avenue and immediately 
adjacent to the fen) is owned by BC Ministry of Transportation and Highways but 
managed by FLNRO for the benefit of wildlife 

c. Established 1991 - South Arm Marshes WMA – 937 ha 
d. Established 1995 - Boundary Bay WMA – 11,470 ha (includes Mud Bay) 
e. Established 1998 - Sturgeon Banks WMA – 5,152 ha 

 

5. Kirkland Island Waterfowl Society 
a. Manages Kirkland-Rose Islands for HCTF 

 
6. The Nature Trust of BC 

a. Fraser Estuary – Harlock Island #74 – 1.9 ha (managed by ECCC) 
b. Westham Island #108 – 90.8 ha (managed by DUC) 
c. Fraser Estuary – South Arm Marsh Islands #78 – 123.41 ha (managed by FLNRO);  
d. Boundary Bay #73 – 31.96 ha (managed by FLNRO);  
e. Mud bay #5 – 58.15 ha (managed by FLNRO). 

 
7. Habitat Conservation Trust Foundation 

a. Singh Farm Westham Island – 143 ha ($530,000) 
b. Mud Bay ($50,000) 
c. Gunn & Williamson Islands – 41 ha ($282,414) 
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d. Trim Road – 42 ha ($350,000) 
e. Kirkland-Rose Islands – 148 ha ($350,000) managed by Kirkland Island Waterfowl Society 

 

8. Nature Conservancy of Canada 
a. NCC's first project in British Columbia was to help with the acquisition of Mud Bay in 1974  

 
9. Ducks Unlimited Canada (DUC) 

a. Fee simple ownership:   
i. Grauer, Richmond – 38.67 ha 

ii. Swishswash Island, Richmond – 11.57 ha 
iii. Roberts Backup Lands I – 60.41 ha 
iv. Roberts Backup Lands II – 3.96 ha 
v. Roberts Backup Lands III – 13.32 ha  

vi. Roberts Backup Lands IV – 32.24 ha 
 

10. Delta Farmland & Wildlife Trust (DFWT) 
a. Established 1993 
b. Annual preservation of over 1,420 ha (3,500 ac) through cooperative land stewardship with 

farmers and conservationists 
c. DFWT programs since 1993 have supported 33,200 ha (82,000 ac) of winter wheat, 5,260 ha 

(13,000 ac) of grassland set-asides, 10 km of hedgerows 
 

11. Hancock Wildlife Foundation 
a. Fraser Delta Raptor Conservation Area 

 
12. Centre for Wildlife Ecology 

 
13. Pacific Wildlife Foundation 

a. Migration of Seaducks Project (international support/funding) 
b. Migratory Shorebird Project (international support/funding) 

 
14. Western Hemisphere Shorebird Reserve Network 

a. Fraser River Estuary is a reserve site 
i. Several million pass over Delta 

ii. Thousands overwinter 
 

15. Pacific Birds Habitat Joint Venture https://pacificbirds.org/about-pacific-birds/where-we-work/british-
columbia/  

a. Collaborative partnerships that enhance work in the U.S., Canada, and Mexico 
b. Aligned with the North American Bird Conservation Initiative, Migratory Birds Joint Ventures 
c. Pacific Birds Habitat Joint Venture (PBHJV) focuses on waterfowl, wetlands and nearshore 

marine waters 
d. Bird species can generally be categorized into four broad groups: 

i. waterfowl (ducks, geese, and swans) 
ii. water birds (seabirds, coastal water birds, wading birds, and marsh birds) 

iii. shorebirds (a diverse group including sandpipers, plovers, godwits, dowitchers and 
curlews) 
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iv.  and birds (species having principally terrestrial life cycles; such as raptors, 
songbirds, swifts, woodpeckers and jays). 
 

16. Birds Canada https://www.birdscanada.org/news/bird-flocks-in-bcs-fraser-river-estuary-inspire-awe  
a. bird research and population monitoring guide conservation action 
b. The Fraser River Estuary has been designated an Important Bird and Biodiversity Area (IBA) 

because of the incredible abundance and diversity of birds that rely on it. Sites can be 
designated as IBAs when birds of one species are found in numbers that meet global, 
regional, or local thresholds that are equal to 1% of the population of the species for that 
area. In Canada, a site can also be designated an IBA if 20,000 or more individuals of a given 
species are counted there. 

c. Even the open farmland serves as important habitat for many species. There, geese and 
ducks feed, Great Blue Herons hunt in the ditches, raptors scan for prey, and large flocks of 
shorebirds rest when the tide forces them off the coast. 

d. American Wigeon and Glaucous-winged Gull counts exceeded the global IBA thresholds, 
Dunlin counts exceeded the Canadian threshold, and Great Blue Heron (fannini subspecies) 
and Peregrine Falcon (Peale’s subspecies) counts exceeded the subspecies thresholds. Snow 
Goose and Northern Pintail totals surpassed 20,000 individuals, a significant number for 
Canadian IBAs. 
 

17. Burns Bog 
a. Managed by the Burns Bog Conservation Society 
b. Total protected bog is 3,500 ha, or about 43% of the bog’s original extent  
c. Canada, BC, GVRD and Delta purchased 2,042 ha in 2004 for $73 million  
d. Established as an Ecological Conservancy area in 2005 
e. Included in the Fraser River Delta Ramsar Site in 2012 
f. Provides feeding and roosting for 250,000 migratory and wintering waterfowl and 1million 

shorebirds 
g. City of Delta maintains the 2.5 km of boardwalk in the Delta Nature Reserve, a 148 acre 

portion of the bog that is accessible to the public. 
 
 

 


