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Glossary
Abiotic: Physical and not biological; not derived from living organisms.
Agricultural Land Reserve (ALR): A provincial zone in which agriculture is recognized as the
priority use. Farming is encouraged and non-agricultural uses are controlled (ALC 2019).
Arboreal: Relating to trees, largely in reference to wildlife utilizing a tree canopy to carry out a
significant portion of their life cycles.
Arboriculture: The cultivation of trees and shrubs.
Biodiversity: Biodiversity is the variability of living organisms associated with terrestrial,
freshwater and marine habitats and the ecosystems of which they are a part.
Biofiltration: A methodology for the treatment of pollutants in runoﬀ water, typically through the
use of plants. A system generally consists of a pond or swale designed to retain water so that
pollutants may be taken up and broken down by aquatic vegetation.
Biogeoclimatic Ecosystem Classification (BEC): A framework for classifying landscapes
across British Columbia into sites. Sites are classified based on their potential to produce
similar vegetation communities within similar environmental site conditions. The typical site
conditions such as soil, terrain and climate combined with the interaction of vegetation,
animals and insects make up the ecosystem and result in a site classification (Green and
Klinka, 1994).
Blue-listed: Any indigenous species or subspecies considered to be of Special Concern
(formerly Vulnerable) in British Columbia. Taxa of Special Concern have characteristics that
make them particularly sensitive or vulnerable to human activities or natural events.
Bryophyte: Small, non-vascular plants such as mosses and liverworts, which play an important
role in the collection of water that can benefit adjacent plants.
Cadastral: A map or survey indicating the extent and ownership of land.
Channel Complexity: A property of stream channels indicating the extent of the presence of
features beneficial to fish habitat such as instream woody debris, varying habitat types (pools,
riﬄes, runs) and cover.
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Channel Morphology: The shape of river/stream channels and the change in shape and
direction over time.
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Class A: Watercourses with fish presence year-round or has the potential for year-round fish
presence upon reasonable means of access enhancements.
Class A(OD): Watercourses with intermittent water supply. May dry up in summer months,
inhabited by (or potentially inhabited by) fish during over-wintering period when base flows are
re-established.
Class A(OW): Watercourses with fish presence year-round. Utilized primarily by salmonids
during the over- wintering period. In general, summer usage is restricted by high temperatures
and/or low dissolved oxygen levels. Non-salmonid species are generally present year-round.
Class B: Significant source of food, nutrient or cool water supplies to downstream fish
populations. These watercourses have no documented fish presence or reasonable potential
for fish presence.
Class C: Insignificant food/nutrient value. No documented fish presence and no reasonable
potential for fish presence. These watercourses dry up soon after rainfall.
Climax community: The final stage of biotic succession of a plant community in an area as
determined by the environmental conditions present at the time.
Climax trees: Trees present in the canopy of a climax community.
Corridors: Areas of intact linear habitat that facilitate and promote the movement of wildlife
between intact patches of habitat. Often located along watercourses.
Disclimax community: A relatively stable ecological community often including non-native
species that can displace the native climax species, often as a result of human-induced
changes to the landscape.
Dripline: The area underneath the outermost circumference of a tree where water drips directly
to the ground.
Ecosystem: a biological community of organisms interacting with the physical environment.
Ecosystem (Ecological) Services: Those aspects of ecosystems used, actively or passively, to
contribute to wellbeing of nature and humanity. These services include the provision of clean
water and air, pollination of agricultural crops, mitigation of environmental hazards, pest and
disease control and carbon sequestration, among other intrinsic values of flora and fauna.
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Environmental Systems Research Institute (ESRI): A supplier of geographic positioning
software.
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Environmentally Sensitive Area (ESA): Per the Township’s strategy, an area of physical,
biological and cultural features or processes that are of important value to functioning
ecosystems and can be negatively impacted by human activities. This report focuses on the
biological aspect of ESAs.

Ephemeral Flow: Stream channels that typically only flow after rainfall or during wetter
seasons of the year. They tend to dry up during the summer.
Extirpated: The condition of a species which no longer exists in a chosen geographic area of
study, though it still exists in other places. This is also referred to as local extinction.
Geographic Information System (GIS): A system of utilizing, storing, analyzing, storing, and
presenting geographical data.
Green Infrastructure Network (GIN): An interconnected system of natural areas and open space
that conserves ecosystems and functions, while providing benefits to both wildlife and people
(Benedict and McMahon, 2006). ESAs, in part, are a component of the GIN.
Greenfield: A rural or semi-rural area that is deemed undeveloped for residential
neighbourhoods and associated uses.
Habitat: Habitat is a broad term that refers to the environment that a species lives in and relies
on to carry out its life cycle.
Habitat Capability: the ability of habitat, under the optimal natural conditions for a species to
provide its life requisites, irrespective of the current condition of the habitat. A measure of the
future ability of a site to support significant habitat if protected and allowed to proceed through
natural succession. Also, it reflects habitat that can be enhanced to provide additional
ecological value.
Habitat Suitability: The current ecological characteristics of a specific area and its ability to
support species, the species’ life requirements, and the species’ adaptability to changing
conditions (Biodiversity Conservation Study, 2014).
Hedge Row: A hedge of wild shrubs and trees, typically bordering a road or field, and often
used as part of edge planning between residential neighbourhoods and agricultural areas,
specifically the Agricultural Land Reserve.
Hubs: Large natural areas, typically of terrestrial habitat, greater than 10 hectares in area.
Hydrological: The properties, distribution and eﬀects of water on the soil and underlying rocks.
Matrix: The land base located outside of the hubs, sites and Corridors.
Oﬃcial Community Plan: A planning document describing the long-term vision for the
Township. A statement of objectives and policies that guide decisions on municipal planning
and land use management.
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Pool Habitat: Section of a stream where it widens and becomes deeper such that flow velocity
is minimized. Preferentially used by a variety of fish species.
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Orthoimagery: Remotely sensed imagery that has been geometrically corrected.
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Red-listed: Indigenous species or subspecies that have, or are candidates for, Extirpated,
Endangered, or Threatened status in British Columbia. Extirpated taxa no longer exist in the
wild in British Columbia, but do occur elsewhere. Endangered taxa are facing imminent
extirpation or extinction. Threatened taxa are likely to become endangered if limiting factors
are not reversed.
Riﬄe Habitat: A section of a creek where the flow over the underlying substrate visibly agitates
the surface of the water.
Riparian vegetation: Streamside trees, shrubs and herbaceous species extending up to 30
metres from a watercourse. It provides a variety of important habitat functions including
streambank stabilization, food and nutrient input, source of large woody debris, filtration of
pollutants, and shade for improved water quality. It is often preferentially used as a migratory
corridor by wildlife.
Run Habitat: A section of a creek where the flow is observable but where the channel is deep
enough such that surface agitation is not experienced.
Setback: An area established within the riparian area of a creek where development is
prohibited. Often established per the requirements of the Provincial Riparian Areas Regulation,
the minimum standards of which must be met by a municipality.
Sites: Small patches of typically terrestrial habitat 0.25 to 10 hectares in area.
Specimen Tree: A tree of exceptional quality due to its age, size, species, rarity and/or structure.
Successional Stage: A period, marked by distinctiveness of structure, in the development of a
forest community from establishment of tree regeneration to advanced age.
Vegetation community types: Community types contiguous in their structure, density, species
composition, and location.
Wetlands: Areas of fluctuating and/or standing water at or near the soil surface. Saturated
conditions influence soil development and support specialized plant species that are adapted
to these conditions.
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Wildlife Tree: A standing or dead tree with characteristics that allow it to provide valuable
habitat for specific wildlife species.
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1.0 Introduction
Objectives and Scope
The Township retained Urban Systems Limited and Dillon Consulting Limited to complete an
environmental assessment of the neighbourhood plan areas in the south and east portions of
the Brookswood-Fernridge community. This environmental assessment makes a key
contribution to the Booth, Fernridge, and Rim neighbourhood planning process, as well as to
any future neighbourhood plan for the potential neighbourhood of Glenwood, to be determined
by Council at some future time.
The Brookswood-Fernridge Community Plan, adopted by Council in October 2017, includes
the following Vision for the community over the next 20 to 25 years:
“Brookswood-Fernridge is a liveable and tranquil community, known for its towering
conifers and small-town feel. It has celebrated its history and protected its natural
environment through carefully balanced growth and change. Highly walkable and
interconnected, it is a complete community providing the right mix of housing for all of its
residents. It contains civic, commercial and cultural spaces that support a strong sense of
community and a high quality of life.”
In order to attain this Vision, 14 Guiding Principles were identified and incorporated into the
Brookswood-Fernridge Community Plan. Four (4) of these Guiding Principles directly
pertain to protecting the natural environment (the original numbering has been retained):
2.

Protect the natural environment. Balance development with the protection of the
natural environment, including the aquifer, watercourses, trees, and wildlife
habitat that sustains many essential biological, hydrological, and geological
functions.

4.

Build a livable community pattern. Locate complementary land uses and housing
forms together and provide appropriate transitions where diﬀerent land uses and
densities interface.

9.

Establish public spaces and community services. Accommodate parks, natural
open spaces, community and cultural facilities and other public spaces
connected through a network of multi-use trails.

10. Develop utility infrastructure. Service new neighbourhoods with municipal water
management practices that replicate natural processes.

7

and sewer systems and manage stormwater using both storm sewers and best
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More specifically, Section 9 Implementation, Subsection 9.1 Phasing, Policy #4 of the
Brookswood-Fernridge Community Plan (BFCP) states that:
Further to the neighbourhood plan preparation process outlined under Neighbourhood
Plans – Initiation and Process Policy No. 07-221, each neighbourhood plan process shall
incorporate environmental network planning for the purposes of identifying priorities,
restoration and enhancement of a network of important environmental and natural assets
that support biodiversity. An updated mapping inventory of environmental features and
ecological assets shall be completed, including vegetation types and structures,
watercourses and associated classifications, and the spatial relationships between these
environmental features in the landscape and their role in ecosystem processes.
Based on this policy and associated action items, the objective and scope of the environmental
assessment is two-fold:
The first part – Part A – of the project scope is to complete an updated inventory or “baseline”
of environmental areas and features, as indicated by Policy 4, Section 9.1 of the BrookswoodFernridge Community Plan, as quoted above. A scientific approach was taken to collecting,
categorizing and prioritizing this environmental “baseline data”. Consultants identified and
mapped natural and semi-natural environmental areas and features, for both terrestrial and
aquatic contexts, assessing the size, distribution and relative value of natural habitats, and
examining the potential connections between them. This environmental baseline spatial data
will help to guide future land use planning within the Neighbourhood Plan Areas of the recently
adopted Brookswood-Fernridge Community Plan.
The second part – Part B – of the project scope is to initiate the development of a strategic
approach or policy framework that will culminate in the incorporation of “environmental network
planning for the purposes of identifying priorities, restoration and enhancement of a network of
important environmental and natural assets that support biodiversity” (Policy 4, Section 9.1,
BFCP). The proposed new strategy is founded on the “Green Infrastructure Network” (GIN)
principles that are informed by progressive best practices. The GIN principles prioritize both
conservation and integration with the built environment and represent a pragmatic approach to
conserving, enhancing and connecting the environmental or natural areas and features around
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and within the built environments of Booth, Fernridge and Rinn neighbourhoods.

Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
October 2019 – 18-8223

The specific objectives of this Environmental Assessment include:


Conducting a baseline Environmental Assessment of each Neighbourhood Plan Area to
establish an inventory;



Identifying and prioritizing environmental areas and features (the inventory) for protection,
restoration, enhancement and appropriate management;



Reviewing the Township’s current environmental planning approach, specifically the
Environmentally Sensitive Areas (ESA) management model and the Wildlife Habitat
Conservation Strategy;



Applying a refined and contemporary approach to environmental conservation and
ecosystems planning through the development of a Green Infrastructure Network (GIN)
strategy for the Neighbourhood Plan Areas; and



Recommending regulatory environmental requirements that may be associated with
implementation of the neighbourhood plans.

The assessment includes an evaluation of these key environmental areas and features, and
determines how they are connected (or not) to each other within the neighbourhood plan
areas. It also considers how these areas and features fit within the ecology of adjacent areas,
and the broader municipality, region and sub-regions.

Study Area
The focus of this environmental review is within the Brookswood-Fernridge area (same as the
Brookswood-Fernridge Community Plan boundary) which is in the southwestern corner of the
Township of Langley (The Township) east of the City of Surrey, north of the United States
International border, and south of the City of Langley. A portion of this area is further divided
into four (4) Neighbourhood Plan Areas (NPAs; or the Study Area), which consists of Booth,
Fernridge, Glenwood, and Rinn. Some aspects of the environmental review were assessed
for the Brookswood-Fernridge area in general, while a fuller environmental review focused on
the NPAs or Study Area specifically. A map indicating the Brookswood-Fernridge Project

9

Area and NPAs is attached as Figure 1.
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2.0 General Approach and Methodology
The methods presented in this section of the Environmental Assessment reflect a multidisciplinary approach to assemble the environmental ‘baseline’ inventory for the BrookswoodFernridge area and the associated Neighbourhood Plan Areas. The Environmental
Assessment was conducted by our Geographic Information Systems (GIS) team and by team
biologists and arborists.
Furthermore, this ‘baseline’ inventory is in addition to and compliments other environmental
analysis and inventory information compiled for Neighbourhood Plan Areas, including a Tree
Canopy Cover Assessment (forthcoming), the Archeological Overview Assessment
(forthcoming), as well as environmental information from Anderson Creek and Fernridge
Integrated Stormwater Management Plans [ISMPs] (published under separate covers).

Background Information Review
Work on this environmental ‘baseline’ inventory project began by assembling and collating all
relevant documents and maps for the Brookswood-Fernridge area and the associated
Neighbourhood Plan Areas. This included not only pertinent and available background
information provided to us by the Township of Langley, but also information on terrestrial and
aquatic data such as surficial geology, watercourse, groundwater, fish habitat, species at risk
and red/blue listed species from other sources, to name a few.
This ‘desktop’ document review, aerial photo interpretation and other mapping analysis for the
areas in question was conducted prior to ‘in-the-field’ investigations. The goal of the
background information review was to obtain as much information as possible in order to direct
and optimize the field investigation process and to aid in the environmental assessment
process. The GIS team used the data and information from these existing documents and
information, including publicly available sources and recent 2017 orthoimagery to produce
interactive maps for the Brookswood-Fernridge areas. In addition to the mapping analysis, the


Brookswood-Fernridge Community Plan;



Brookswood-Fernridge Community Profile 2016;



Township of Langley Oﬃcial Community Plan;



Township of Langley Sustainability Charter;



An Evaluation of Environmentally Sensitive Areas Study;



Anderson Creek Integrated Stormwater Management Plan;



Anderson Creek Terrain Stability and Channel Morphology Assessments;

Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
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following list of relevant documents was reviewed and incorporated, as relevant:
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Biodiversity Conservation Strategy (City of Surrey);



Brookswood/Fernridge Urban Wildlife Habitat Monitoring Program;



Characterization of Potential Pollution Sources in the Little Campbell River Watershed
(Ministry of Environment, 2008);



Fernridge Integrated Stormwater Management Plan;



Green Infrastructure in Metro Vancouver Strategy Documents;



Groundwater Supply Development Plan (Draft);



Habitat Preferences of the Northern Red-legged Frog (A Rocha Draft Report);



Little Campbell River Integrated Stormwater Scoping Study (City of Surrey);



Little Campbell Water Quality Monitoring Report, Province of B.C. (2005-2007);



Mapping which includes: orthophotos, topographic data, drainage and watercourse
classification, fish sampling data, cadastral, utilities, and land ownership information;



Sanitary Master Plan;



South Campbell Heights Environmental Study (City of Surrey); and



Township of Langley Wildlife Habitat Conservation Strategy.

Other Publicly available desktop sources of information that were used included:


Fisheries Information Summary System database;



Conservation Data Centre’s database of known rare species occurrences;



South Coast Conservation Program At Risk Species Profiles for relevant species;



British Columbia Habitat Wizard Search via iMap for fish species presence;



Federal Species at Risk Critical Habitat locations; and



The Township’s watercourse classification map.

2.1.1.

Environmentally Sensitive Areas Strategy Overview

A review of the existing Environmentally Sensitive Areas (ESA) mapping and strategy was
conducted for this assignment. The review included an assessment of the methodology in
order to evaluate current practices and legislation, as well as to provide a basis for an updated
approach for the management of environmental areas and features in the BrookswoodFernridge Neighbourhood Plan Areas.
The Township developed its ESA strategy in 1993 in response to the rapidly increasing
population experienced since the early 1970s (Westwater, 1993). The Township was

the municipality. As such, they developed the ESA strategy as a tool to map and inventory
these areas.
Township of Langley
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environmental quality, ecological processes, agricultural land use, and the rural character of
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concerned with managing ongoing development while at the same time maintaining

For the purposes of this assignment, an ESA may be defined as the “physical, biological and
cultural features or processes that are of important value to the functioning of ecosystems and
can be negatively aﬀected by human activities” (Westwater, 1993). A total of eleven (11)
criteria were utilized in designating ESAs within the Township. Each criterion is relevant with
respect to the physical, biological or cultural components of the Study Area. In addition, each
criterion was identified as being of “importance” and/or “sensitivity”. Importance is a subjective
term indicative of the value that a particular criteria has. Sensitivity refers to a criterion in terms
of physical stability and ecological function. These are outlined in Table B-1.
Table B-1: ESAs identified in the Study Area1
Potential Receptors Affected
Criterion
Physical

Biological

Cultural

Importance Sensitivity

1

Public health

X

X

2

Cultural significance

X

X

3

Heritage significance

X

X

4

Geological hazard

X

5

Rarity/uniqueness

X

X

6

Size

X

X

X

X

7

Location

X

X

X

X

8

Connectivity

9

Fragility

10

Diversity

X
X

X
X

11 Representativeness
X
Table reproduced from Westwater, 1993.

X

X

X

X

X

X

X

X

A three category rating system was utilized to rank ESAs based on the criteria outlined in
Table B-1. These consist of:


ESA Rating 1 – ESAs designated as Rating 1 contain the greatest number of ecological
features or processes or are most susceptible to disturbance. Disturbance or destruction
of habitat would be anticipated to result in a loss of biodiversity, impacts to ecological
function, and/or an impact to public health. These impacts would be associated with one of
the public health, rarity/uniqueness, or fragility criteria or four or more of criteria that
support important ecological features or processes. Recovery would not be anticipated in
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the long term.
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ESA Rating 2 – ESAs designated as Rating 2 contain several ecological features or
processes or are moderately susceptible to disturbance. Disturbance or destruction of
habitat would be anticipated to result in a reduced ecological stability, reduced biological
productivity, reduced amenity value, and/or reduced economic productivity. These impacts
would be associated with geological hazard potential or three criteria that support
important ecological features or processes. Recovery would not be anticipated in the
medium term.



ESA Rating 3 – ESAs designated as Rating 3 contain at least one important feature or has
some susceptibility to disturbance. These impacts would be associated with one or two
criteria that support important features.

Based on this categorization system, important aquifers were assigned ESA Ratings of 1 due
to the potential eﬀects on public health. Permanent streams were also assigned an ESA
Rating of 1 due to their importance as fish habitat. This generally extended to 15 metres of the
riparian area from the slope break at either top-of-bank or top of ravine. Floodplains were
assigned ESA Ratings of 2.1
It should be noted that Schedule 3 of the Township’s Oﬃcial Community Plan (OCP) assigns a
Streamside Protection and Enhancement Area (or setback) of 30 metres to riparian areas.
Each ESA has also been assigned a type to characterize the area. These types consist of:


Aquifer;



Watercourse;



Wetland;



Floodplain;



Forest;



Erosion;



Viewshed;



Agriculture; and



Urban.

For those areas where more than one type applies, the ESA was assigned both a primary and
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secondary designation (Type 1 and 2, respectively).

1

Pre-Official Community Plan Schedule 3 and may not meet current streamside protection requirements.
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2.2

Hydrological Conditions Review
To gain an understanding of the sensitivity of the water balance in the project area, Dillon
completed a hydrogeological desktop study. A review of documentation was completed
specific to the Township relating to:


Surface water (watersheds);



Groundwater (aquifers); and,



Impacts of groundwater extraction (sensitive areas).

The purpose of the desktop study of hydrological conditions is to provide a summary of
existing conditions and high-level recommendations identifying sensitive areas for
development within the Study Area and to identify gaps of the desktop study.

Habitat Field Investigations
A field crew consisting of two biologists completed assessments of the Brookswood
neighbourhoods from November 13 – 22, 2018. The field team conducted 65 assessments of
hubs, sites, and corridors within readily accessible areas identified in the background review
as likely to have wildlife habitat and/or be designated as environmentally sensitive. Additional
areas incidentally observed while traveling throughout the neighbourhoods were added.
Habitat assessments included both terrestrial and aquatic surveys. Given the size of the Study
Area and access constraints, surveys were not exhaustive and focused on high-level habitat
values.
Assessments were conducted in areas identified during the desktop review that were
accessible by road and to the public; some areas on private property (with landowner
permission) were also assessed or used to access assessment areas. Areas identified for
assessment included areas without buildings and structures and areas with records of Species
at Risk observations. The list of species at risk was developed from known previous
occurrences in the Study Area or those that had previously occurred within 5 km of the
Brookswood-Fernridge boundaries with potential based on habitat suitability.
At each location, a site-specific identifier, GPS coordinates, and photographs indicating habitat
conditions were collected. Field biologists completed habitat assessments on digital forms
using Environmental Systems Research Institute’s (ESRI) Survey123® program. Survey 123®
uses Geographic Positioning System technology which allowed files to be converted into a GIS
and collaboration with senior reviewers and GIS Specialists. Appendix A includes a Photo
Log of sites within the Neighbourhood Plan Areas. In addition to Survey123®, another ESRI
program, Collector® was used to support field surveys, giving biologists access to background
Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
October 2019 – 18-8223
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format for the creation of accurate maps and figures, and allowed for real-time data collection
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information that was used during the preparatory mapping work such as the locations and
boundaries of neighbourhoods, parks, watersheds, roads, and previous Species at Risk
occurrences.
The goal of the aquatic assessments was to determine the overall value of fish habitat from a
qualitative perspective. Aquatic assessments focused on the three (3) main watercourses and
their tributaries within the neighbourhood boundaries. These watercourses include Anderson
Creek, Little Campbell River, and Murray Creek. Wetlands, ponds, ponds, and other aquatic
features were also noted. The watercourses were assessed from available road crossings and
public rights-of-way, and in some cases from private property with the permission of
landowners. The Township’s existing watercourse classification system was taken into
consideration during each assessment (Table 1).
Table 1: Township of Langley’s Watercourse Classification System
Watercourse
Classification

Description

Fish Bearing – Class A
A

Inhabited year round or has the potential for year-round fish presence upon
reasonable means of access enhancements.

A(OD)

Watercourses with intermittent water supply. May dry up in summer months,
inhabited by (or potentially inhabited by) fish during over-wintering period when
base flows are re-established. (OD = Overwintering habitat, dries up)

A(OW)

Watercourses with fish presence year-round. Utilized primarily by salmonids
during the over- wintering period. In general, summer usage is restricted by
high temperatures and/or low dissolved oxygen levels. Non-salmonid species
are generally present year-round. (OW = Overwintering habitat, wet all year)

Non-Fish Bearing – Classes B and C
B

Significant source of food, nutrient or cool water supplies to downstream fish
populations. These watercourses have no documented fish presence or
reasonable potential for fish presence.

C

Insignificant food/nutrient value. No documented fish presence and no reasonable
potential for fish presence. These watercourses dry up soon after rainfall.

It should be noted that some watercourses can have sections with diﬀerent classifications. For
example, the middle section of Anderson Creek where it flows through Booth and Rinn is Class
A(OD) given that it dries up in the summer due to unique surficial geological conditions through
that stream segment. The reaches upstream and downstream of the mid-section remain wetted

The quality of wetland habitat was determined through field assessments and in consultation
Township of Langley
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Dillon developed a system of judging the overall habitat quality supported by aquatic habitat.
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year- round and, as such, are Class A.

with Metro Vancouver’s Sensitive Ecosystem Inventory mapping and technical report (2014).
River and ponds/lakes were classified based on a number of characteristics including
presence of instream complexity, channel morphology, hydrology, extent and quality of riparian
vegetation and the potential to support salmonid spawning activity. Detail is provided in Table
2 below.
Table 2: Aquatic habitat quality assessment ranking matrix
Habitat
Type

Priority One

- 25-50% unnatural edge
- Moderate disturbance
Wetlands - Moderate hydrology
alterations or water level
control
- 3-8 ha

River /
Stream

Priority Two
- 50-75% unnatural edge
- Significant disturbance
- Significant hydrology
alterations or water level
control
- 1-3 ha

- Moderate disturbances to the - Channel modifications are
natural channel morphology
present
and hydrology
- Riparian habitat is very
- Riparian habitat is disturbed
disturbed with high presence
with presence of invasive
of invasive plant species
plant species and/or debris,
and/or debris, small buﬀer
moderate buﬀer
- Predominantly intermittent
- May support spawning
flows during drier periods
activity
- May support overwintering
activity

Priority Three
- >75% unnatural edge
- Severe disturbance
- Severe hydrology alterations
and/or water level control
- <1 ha
- Highly modified channel
significantly impacted by
human disturbances
- Lack intact riparian buﬀer
- Uniform morphology
- Little to no instream
complexity
- Predominantly ephemeral
flows during drier periods

- Moderately disturbed aquatic - Highly modified aquatic
- Predominantly a
feature with some
feature with poor connectivity groundwater-fed pond or
connectivity to upstream or
to upstream or downstream
lake with no connectivity to
downstream aquatic habitat
aquatic habitat
other aquatic habitat
Pond / Lake - Moderate changes to natural - High input of nutrients to
- Constructed aquatic feature
encourage rapid algae
with little natural vegetation,
edge and hydrology
growth
substrate, or edge
- Presence of invasive plant
and aquatic species
- Presence of invasive plant - High presence of nutrients,
and aquatic species
algae and invasive plant and
aquatic species
- Does not support a diversity
of aquatic, amphibian, bird,
and mammal habitat

inventories of each watercourse were not conducted. The following is a list of the assessed
parameters:
Township of Langley
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watercourse (Little Campbell River, Anderson Creek and Murray Creek). Detailed bio-
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The watercourse assessments confirmed the location and classification of each major



Channel morphology;



Instream complexity;



Fish access constraints;



Riparian vegetation (extent, contiguousness, and composition); and



Potential species at risk habitat suitability.

For the purposes of this assessment, the following definitions apply to aquatic habitat. These
categories were based on those used by other municipalities in Metro Vancouver.


Wetlands
o

Wetlands include areas of fluctuating and/or standing water at or near the soil surface.
Saturated conditions influence soil development and support specialized plant species
that are adapted to these conditions. Wetlands are sub-classified as marshes,
swamps, fens and bogs.
 Marsh: shallow, flooded wetlands with usually a mineral substrate, and often have
a fluctuating water table. They are the most nutrient-rich wetland.
 Swamp: tree or shrub dominated wetlands that have a flowing or fluctuating water
table near the surface. They can occur on both mineral soil and peatland.
 Fen: peatlands that develop under the influence of groundwater flow and a
fluctuating water table. They can be neutral or slightly alkaline and are more
nutrient-rich than bogs.
 Bog: peatlands that are generally unaﬀected by groundwater or surface runoﬀ;
precipitation is the major water input. This lack of water flow results in lower
nutrient availability. Sphagnum moss is a dominant plant, and is largely
responsible for creating the acidic and nutrient-poor conditions associated with bog
ecosystems.



River/Stream
o

A stream is a defined channel of flowing water. They can be part of natural or
constructed drainage systems, and are often fed by smaller tributaries. Smaller
streams are often referred to as creeks. Rivers and streams can be ephemeral (i.e.,
dry up during the low precipitation summer months).

Pond/Lake
A lake is defined as a large body of open water surrounded by land. Ponds are
sometimes diﬀerentiated from lakes on the basis of size and depth, although there is
no consistent definition. Generally, ponds may be considered smaller and/or
shallower.

Township of Langley
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The goals of the terrestrial assessments were to determine the overall value of wildlife habitat
in hubs, sites, and corridors from a qualitative perspective and the potential of assessed
habitat to support wildlife, also known as habitat suitability. This can also inform habitat
“capability” (i.e., the potential future condition). While in the field, terrestrial habitat hubs, sites,
and corridors were further categorized into one of six (6) broad categories. These categories
have also been based on those used by other municipalities in Metro Vancouver:


Mature forest: This habitat type includes trees between 80 and 240 years old. These
forests are structurally diverse. Habitat characteristics include a variety of tree sizes and
ages, canopy gaps, snags (wildlife trees), and large, coarse woody debris. There is a
general absence of very large trees and structural diversity is not quite as high as in
climax communities.



Young forest: This forest type developed following more recent human disturbance; trees
are typically between 5 and 80 years old. Young forests are relatively even-aged,
moderately dense, and have a low structural diversity.



Shrub/herb: An early successional stage, characteristic vegetation for this habitat type
includes woody shrubs and short trees (<5m tall). Due to increased sun exposure, these
open areas are often dominated by invasive shrubs such as Himalayan Blackberry.



Old-field: These habitat types represent an early stage of ecological succession. They
generally develop following recent forest clearing or are maintained in this vegetative
state either because of environmental conditions (e.g., growing substrate, cold air, high
water table) or by human activities. Vegetation in these habitats is dominated by grass
and herbs; forest cover is generally less than 10%.



Riparian: These habitat types are tightly associated with freshwater bodies, particularly
streams, rivers, wetlands, and lakes and ponds. They generally include the interface
between terrestrial and aquatic habitats and are generally assumed to extend up to 30m
from the top of bank.



Developed (active agriculture, urban, etc.): Developed areas are highly influenced by
human activity for residential, commercial, institutional, agricultural and industrial uses.

Similar to other studies in the region, the habitat quality analysis considered species
composition (dominant vegetation), disturbance presence, structural stage, and habitat
hub/site/corridor size. Table 3 describes the structural stages. Table 4 describes the factors
assessed to determine habitat quality as based on Metro Vancouver’s Sensitive Ecosystem
conditions at the time of assessment. The ranking of any particular habitat type can change
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depending on adjacent land use, management, and/or development.
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Inventory (2014). It should be noted that field observations are only indicative of site
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Table 3: Habitat structure
Structural
Stage1
1 Nonvegetated/
Sparse
1a Nonvegetated

Definition
Initial stages in primary or secondary succession. Little or no
residual vegetation except for bryophytes and lichens. Less
than 10% cover of vascular plants. This stage may be
prolonged (50-100+ years) where there is little or no soil
development (bedrock, boulder fields).
Less than 5% total cover of vegetation.

Less than 10% cover of vascular plants. Up to 100% cover of
bryophytes and lichens. This stage may be prolonged (50100+ years) where there is no soil development (bedrock,
boulder fields).
Early successional stage or disclimax/climax communities (e.g.,
avalanche tracks, wetlands and grasslands) dominated by
2 Herb
herbaceous vegetation; some invading or residual shrubs and
trees may be present. Tree cover less than 10%, shrub cover
less than 25%, and herbaceous cover greater than 25%, or
greater than or equal to 33% of total cover.
Early successional stage or disclimax/climax communities
3 Shrub/ Herb dominated by shrubby vegetation less than 10 m tall. Seedlings
and advance regeneration may be abundant. Tree cover less
than 10%, shrub cover greater than 25%, or greater than or
equal to 33% of total cover.
Early successional stage or disclimax/climax communities
3a Low Shrub dominated by shrubby vegetation less than 2 m tall. Seedlings
and advance regeneration may be abundant. Tree cover less
than 10%, shrub cover greater than 25% or greater than or
equal to 33% of total cover.
Early successional stage or disclimax/climax communities
3b Tall Shrub dominated by shrubby vegetation greater than 2 m tall but less
than 10 m tall. Seedlings and advance regeneration may be
abundant. Tree cover less than 10%, shrub cover greater than
25%, or greater than or equal to 50% of total cover.
Trees greater than 10 m tall, have overtopped shrub and herb
layers and stands are typically dense; younger stands are
4 Pole/
vigorous, usually greater than 10-15 years old; older poleSapling
sapling stages, composed of dense, stagnated stands (up to
100 years old) are also included in this stage. The pole-sapling
stage persists until self-thinning and canopy differentiation
becomes evident (often by 30-year stage in vigorous stands).

Age Criteria

<20 years for normal
forest succession.
Up to 100+ years for
rocky or bouldery
sites, and other
severe sites.

1b Sparse

<20 years for normal
forest succession.
Up to 100+ years for
disclimax/climax
communities.

<20 years for normal
forest succession.
Up to 100+ years for
disclimax/climax
communities.
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Self-thinning has become evident and the forest canopy has
begun differentiation into distinct layers (dominant, co-dominant
40-80 years
5 Young
and suppressed); vigorous growth and a more open stand than
Forest
in the pole- sapling stage characterizes forest at this phase of
development; this stage begins as early as age 30 and extends
to 50-80 years depending on tree species.
Trees that were established after the last disturbance have
6 Mature
80-240 years
matured and a second cycle of shade tolerant trees may have
Forest
become established; understories become well developed as the
canopy opens up.
1
Utilizing the Forest Practices Code Guidebook (1997)
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20-40 years for
normal
succession. Up
to 100+ years for
dense (>2000
stems per ha)
stagnant stands.
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Table 4: Hub, site, and corridor habitat quality assessment ranking matrix
Habitat Type

Priority One

- >70% mature canopy
- 25-50% unnatural edge
Mature Forest - Moderate disturbance
- Structural stage 5-6
- 6-18 ha

Priority Two

Priority Three

- >70% mature canopy - >70% mature canopy
- 50-75% unnatural edge - >75% unnatural edge
- Significant disturbance - Severe disturbance
- Structural stage 5-6
- Structural stage 5-6
- 2-6 ha
- <2 ha

- <70% immature canopy
- 25-50% unnatural edge
Young Forest - Moderate disturbance
- Structural Stage 5
- 6-18 ha
Riparian
(naturally
nonforested)

Riparian
(naturally
forested)

Shrub/herb
dominated

- Structure moderately
patchy and unevenly
distributed
- Moderate area to edge
ratio; some wide open
space
- Moderate recent
disturbance; possible
pasture in recent years;
non-native species
present
- 25-50% unnatural edge
- 5-10 ha

- Structure more uniform - Structure primarily uniform
than uneven/patchy
- Low area to edge ratio;
little wide open space
- Minimal area to edge
ratio; minimal wide
- May currently be used as
open space
pasture in recent years;
- Significant recent
dense non-native species
disturbance; likely used present
as pasture in recent
- 75% unnatural edge
years; abundant non- <1 ha
native species present
- 50-75% unnatural edge
- 1-5 ha
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Old field

- >70% immature
- >70% immature canopy
canopy
- >75% unnatural edge
- 50-75% unnatural edge - Severe disturbance
- Significant disturbance - Structural Stage 5
- Structural Stage 5
- <2 ha
- 2-6 ha
- 25-50% unnatural edge - 50-75% unnatural edge - >75% unnatural edge
- Moderate disturbance - Significant disturbance - Severe disturbance
- Moderate hydrology
- Significant hydrology - Severe hydrology
alterations or water
alterations and/or
alterations and/or water
- level control
- water level control
- level control
- 5-10 ha
- 2-5 ha
- <2 ha
- 25-50% unnatural edge - 50-75% unnatural edge - >75% unnatural edge
- Moderate disturbance - Significant disturbance - Severe disturbance
- Structural stage 5-6
- Structural stage 4-6
- Structural stage 4-6
- Young, mature canopy - Young or mature
- Young or mature canopy
canopy
- Moderate hydrology
- Severe hydrology
- Significant hydrology
alterations or water
alterations and/or water
alterations and/or
- level control
- level control
- water level control
- 5-10 ha
- <2 ha
- 2-5 ha
- 25-50% unnatural edge - 50-75% unnatural edge - >75% unnatural edge
- Moderate disturbance - Significant disturbance - Severe disturbance
- 5-10 ha
- 2-5 ha
- <2 ha
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Tree Surveys for Environmentally Valuable Trees
A reconnaissance level assessment of contiguous treed areas identified during the
background review was completed for the Neighbourhood Plan Areas. The goal of this
assessment was to identify possible areas suitable for conservation. Areas were identified and
described in terms of their existing tree canopy cover, species composition, stand and tree
structure, tree health, potential for larger trees (including wildlife trees), remnant patches of
forest, and the number and size of trees and specimen trees with high arboriculture value.
Due to the large Study Area and the large number of private lots, a complete assessment of
each treed area was not conducted. Dillon employed a combination of site visits along with
aerial image interpretation which was used to identify the existing vegetation communities.
These are defined as community types contiguous in their structure, density, species
composition, and location. These are diﬀerentiated from the more sporadic individual and
small tree groups or street trees and are found throughout the Study Area.
The Study Area was grouped into four (4) vegetation types for the purposes of this
assessment (examples are provided in Appendix A):
1. Forested – these areas are mostly contiguous forest of either coniferous or deciduous
species or a combination of each. They tend to be dense with the space between trees
typically unused and more like a naturally occurring forest with an understory of smaller
trees and shrubs. Dominant species tend to be Douglas-fir, western redcedar and western
hemlock.
2. Forested with Waterbody – these areas are mostly contiguous forest of either coniferous
or deciduous species or a combination of each with a waterbody in the form of a stream,
lake, wetland or swamp. Trees are also dense with limited space between them. Dominant
species tend to be Douglas-fir, western redcedar, western hemlock, bigleaf maple, red
alder, and birch.
3. Fragmented Forest – these are broken forested areas divided by houses, yards,
outbuildings and driveways. The forest tends to be less dense and are managed
(landscaped) to an extent. Dominant species include Douglas-fir, western redcedar and
western hemlock.
4. Previously Cleared with Waterbody – these are generally limited across the Study Area
but indicate previously harvested or cleared areas and include a waterbody in the form of a
development. Where present, dominant species include bigleaf maple, red alder, birch, and
western redcedar. These areas are generally on private property and typically inaccessible.
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lake, wetland, or swamp. They may be active industrial sites or cleared for future
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Baseline Mapping
Results from the baseline field surveys have been captured and stored within an ESRI file geodatabase. All relevant environmental information gathered by the project team has been georeferenced, digitized, organized, and stored within the geo-database. In addition, metadata
describing the data collected and stored has been filled out appropriately. A metadata file of
the file geo-database has also been prepared which outlines all data collected and stored
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(data dictionary) and which could be incorporated into the Township's GIS database.

Page

2.5

Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
October 2019 – 18-8223

3.0 Existing Site Conditions
This section provides an overview of key features of the existing environment within the Study
Area, including aquatic and terrestrial habitats, fish and wildlife habitat suitability, and rare
species habitat as based on the review of available background information and the field
habitat assessment. Existing habitat conditions for the watersheds are based on available
background information and observations made at the time of field investigations. Figure 2
provides an overview of assessed habitat types and Figure 3 provides an overview of the
aquatic habitats including the divisions of the watersheds within the Study Area. Watercourse
classifications utilizing the Township’s system are indicated in Figure 4.

Photo 1: Little Campbell River (November 20, 2018)

Description of the Neighbourhood Plan Areas
This section provides detail on the habitat supported throughout the Neighbourhood Plan
Areas. The General section (Section 3.1.1) discusses components of the environment that
are applicable across all parts of the Study Area. The subsequent sections (Sections 3.1.2 to
3.1.5) provide discussion on items that are specific to the four (4) neighbourhood plan areas.
3.1.1. General
Brookswood-Fernridge is located in southwest Langley. There is a mix of land uses within the
Study Area including residential, commercial, rural, agricultural and undeveloped. The northern
and western sections are largely developed as single-family residential. The southern and
eastern sections are considerably less developed and consist primarily of larger residential lots
assessment was conducted for that portion of the community encompassed by the four (4)
Neighbourhood Plan Areas, a total of approximately 884 hectares.
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(0.4 – 2 ha) or agricultural properties (Brookswood-Fernridge Community Plan, 2017). The
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Figure 2
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Figure 3
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Figure 4
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There are approximately 70.7 hectares of public park space in Brookswood-Fernridge,
including:


Noel Booth Community Park on 36th Avenue near 202nd Street



Brookswood Park at 200th Street and 40th Avenue



Bell Park at 38th Avenue near 205th Street



East Brookswood Park at 212th Street and 42nd Avenue



Dale Ball Passive Park at 208th Street and 36th Avenue



Wiser Natural Park on 196A Street north of 40th Avenue



The Rees-Callard Natural Park on 202nd Street south of 32nd Avenue



Brookswood Skateboard Park at 208th Street and 42nd Avenue



Zazulak Park on 44B Avenue near 197A Street

In addition to designated park spaces, there are approximately 6.7 hectares of existing
conservation area in Brookswood-Fernridge, primarily around watercourses. There are parks
outside the Study Area including Campbell Valley Regional Park, an oﬀ-leash dog park in the
City of Langley, and Latimer Park in the City of Surrey. Three (3) major watercourses
(Anderson Creek, Murray Creek, and Little Campbell River) and a hydro-electric corridor also
continue outside of the Study Area and connect to the greater region. The Agricultural Land
Reserve (ALR) exists adjacent to the Study Area to the south and east which contributes to the
overall ecological function of the area providing plant cover, rain water absorption, and space
that some wildlife use.
Brookswood-Fernridge is within the greater coastal western hemlock biogeoclimatic zone
(Green and Klinka, 1994). This zone tends to be one of the wettest climates in Canada. The
Pacific Ocean tends to moderate temperatures, resulting in cooler summers and typically mild
winters. The zone is dominated by coniferous forests that tend to be complex and productive in
their climax community state. However, the environment has been highly modified in the Study
Area with the terrestrial habitat types including young forest, mature forest, shrub and herb
dominated land, and old fields. No old growth habitats were identified within the Study Area.
The habitat in the Study Area includes deciduous, coniferous, and mixed forests, wetlands, 3
major streams (each with riparian corridors), ponds/lakes, shrub lands, and old field habitats.
Table 5 provides an outline of the estimated area of each habitat type. The assessed habitat in
dominant conditions present at the time of survey (November 2018) and through the use of
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available mapping tools (see methodology section for further detail).
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the Study Area was classified into one of nine (9) types (excluding “Developed”) based on the
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Table 5: Summary of approximate habitat types that make up the BrookswoodFernridge neighbourhood
Assessed Habitat Quality
% of
Estimated
Make-up
Study
Total Area
Habitat Type
Area
(hectares)
Priority 1 Priority 2 Priority 3

Aquatic

Terrestrial

Wetland (swamp,
bog, fen, marsh)

23.4

2.6%

60%

31%

9%

River

7.0

0.8%

100%

-

-

Pond/lake

43.4

4.9%

-

14%

86%

Riparian zone

39.9

4.5%

36%

60%

3%

Old field

45.2

5.1%

-

57%

43%

Shrub/herb lands

12.8

1.4%

-

30%

70%

Young forest

183.6

20.8%

12%

50%

38%

Mature forest

51.5

5.8%

60%

28%

12%

Total Area
(hectares)

406.8

46.0%

23%

42%

35%

Developed area was estimated at 477 ha (54.2% of the Study Area). Developed may be
defined as areas that are landscaped, paved or have greater building density. As such, this
refers predominantly to higher density residential areas and the road network as estimated
from aerial imagery. It has not been included in Table 5.
The habitat quality throughout the entire Study Area generally ranges from the most valued
habitat, identified as Priority 1, to Priority 3 habitat (see Tables 2 and 4). According to the
study methods applied, of the habitat present in Brookswood-Fernridge, approximately 35%
was found to be Priority 3, approximately 47% was Priority 2, and approximately 18% was
Priority 1. Figure 5 depicts the estimated habitat quality of the Study Area.
From an urban landscape perspective, Brookswood-Fernridge contains regionally valuable
habitat that oﬀers refugia for wildlife, species diversity for an urban/rural area, particularly
along the Little Campbell River, and contributes to the overall ecological function of the region.
These habitats have numerous benefits to humans and wildlife, and are home to 122
confirmed wildlife species and 36 species of fish including 9 red- (extirpated, endangered, and
threatened) or blue- (special concern) listed species according to the Province of British
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Columbia’s Conservation Status Rank system.
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Figure 5
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3.1.1.1.

Summary of Terrestrial Habitat Throughout Brookswood-Fernridge

According to LEPS 2011 Brookswood/Fernridge Urban Wildlife Habitat Monitoring Program
Final Report, Brookswood-Fernridge contains 37.5% of all coniferous forest in the Township of
Langley. There are young and some mature forest hubs (see Tables 1 and 4 for definitions),
and sites ranging from less than 1 hectare and up to 28.5 hectares providing terrestrial
arboreal habitat. They may provide habitat for Species at Risk including Western screech owl,
Olive-sided flycatcher, Western toad, Townsend’s big eared bat, and Trowbridge’s shrew.
The young forests, the largest type by area coverage makes up approximately 21% of the land
assigned a consist of dense deciduous tree species such as red alder, black cottonwood, and
bigleaf maple. The habitat rating within the Study Area for an estimated total of 184 hectares.
These habitats primarily quality is mostly Priority 2 (50%) with some Priority 1 (12%) and some
Priority 3 (38%). The understory is mixed, at times dense and other times thin. Many nonnative species are present and disturbances from human impacts are common. Table 6
includes a list of the most commonly encountered non-native plant species.

Common Name

Scientific Name

Distribution

Japanese knotweed

Fallopia japonica

English ivy

Hedera helix
Cytisus scoparius

Limited
Abundant
Abundant

Phalaris arundinacea

Abundant

Himalayan blackberry

Rubus armeniacus

Abundant

Evergreen blackberry

Rubus laciniatus

Present

Tanacetum vulgare

Present

Herb Robert

Geranium robertianum

Present

Policeman’s helmet

Impatiens glandulifera

Present

Diffuse Knapweed

Centaurea diffusa

Present

Common burdock

Arctium minus

Present

Canada thistle

Cirsium arvense

Common

Spurge laurel

Daphne laureola

Common

Oxeye daisy

Leucanthemum vulgare

Common

Morning glory

Convolvulus arvensis

Present

Vicia Americana

Present

Ranunculus repens

Abundant

Scotch broom
Reed canary grass

Common tansy

American vetch
Creeping buttercup

The mature forests primarily consist of second and third growth mature (80 - 240 years)
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Douglas-fir with varied undergrowth diversity and density (Forest Practices Guidebook, 1997).
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Table 6: Most abundant non-native vegetation species encountered.
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There are approximately 52 hectares of mature forest, making up approximately 6% of the
Study Area. They meet the characteristics of the coastal Douglas fir biogeoclimatic zone, a
drier forest typical of lower elevations, historically common in this region, and home to unique
plant communities. Many large trees were established after logging between the 1880s and
1920s are now over 100 cm diameter at breast height (DBH) and are common throughout
hubs and corridors (South Campbell Heights Environmental Study, 2015). Other common
canopy tree species present include western redcedar, bigleaf maple, black cottonwood, and
red alder. There are a mixture of stand age classes including pole/sapling, young forest, and
mature forest. The habitat quality in these areas is mostly Priority 1 (60%), with Priority 2
(28%) and Priority 3 (12%) also present.
Old field habitats in the Study Area consist of hedge rows with mature trees, under-utilized
animal pastures, unmanaged and managed farm fields, and abandoned residential yards.
These areas are low gradient, typically small in size (0.5 – 5 ha), frequently disturbed having
non-native plants, recently impacted in some way, and often are adjacent to existing farms and
outbuildings. There are approximately 45 hectares in the Study Area, covering approximately
5% of the total area. The habitat quality in these areas is mostly Priority 2 (57%) with almost as
much Priority 1 (43%) habitat. The plants are dominated by non-native grasses and are fairly
uniform with some clustering. Hedgerows are typically dominated by large Douglas-fir or
western redcedar and remnants of the second growth forests. There were some raptor perches
along fence lines and the grasses and small shrubs provide habitat for small mammals.
Finally, there is a small amount, only 13 hectares making up
1.4% of the Study Area, of mixed tall shrub and herb habitats.
These areas provide terrestrial habitat and increase the overall
structural and species diversity to the Study Area. These sites
have a Structural Stage 3b and consist of mixed mature native
and non-native shrub communities. Dominant plants
encountered include clustered wild rose, Scotch broom, and
hardhack. Although the habitat quality is limited to Priority 3
(70%) and Priority 2 (30%), these areas provide habitat much
needed for insects including increasingly threatened pollinators
like bumblebees, provide songbird nesting habitat, browse
habitat for deer (see Photo 2) and are frequently used as

human-made trails. Signs of coyote, deer, small mammals,

and rabbits were observed as well as some grass song bird nests, small raptor stick nests
(possibly Copper’s hawk or Sharp-shinned hawk), and some overwintering songbirds.
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many paths throughout these sites, both wildlife trails and

Photo 2: Deer browse
in Noel Booth Park
(November 20, 2018)
Page

hunting grounds by coyotes, raptors, and weasels. There are

3.1.1.2.

Summary of Aquatic Habitat Throughout Brookswood-Fernridge

Brookswood-Fernridge overlaps with two (2) large watersheds. These watersheds include the
Nicomekl River that flows west into Mud Bay and the Little Campbell River in the south that
flows west to Semiahmoo Bay (See Figure 3). Brookswood-Fernridge aquatic habitat can be
classified into one of four habitat types:


Streams and rivers (1%);



Lakes and ponds (5%);



Wetlands (3%); and



Riparian zones (4.5%).

There are 3 main watercourses within the area including Murray Creek and Anderson Creek in
the north that flow into the Nicomekl River, and the Little Campbell River in the south. These
watercourses are typically low-gradient and home to a diversity of aquatic species including
productive salmon runs and several at risk species such as the Salish sucker. Table 9
includes a list of fish with occurrences in the three creeks (per the online BC government
Habitat Wizard mapping tool). These watercourses provide some of the highest quality habitat
zones in the area with all of the surveyed habitat Priority 1 quality. A riparian zone surrounding
the channels is always present although the condition and quality can vary.
The channels often support a moderate amount of structural diversity with active banks with
some undercuts and coarse woody debris. There are sections with riﬄes and deep pools as
well as runs. The sediments are predominantly native gravels and cobbles although there are
sections dominated by silt and organic substrates which may be an indication of human
impacts although they can also occur naturally.
A total of 40 hectares of riparian zones line all aquatic habitat including streams, ponds, lakes
and wetlands making up approximately.4.5% of the Study Area. Riparian zones in the
Brookswood-Fernridge area are typically dominated by grasses and shrubs or by young
forests with mature bigleaf maple, red alder, or black cottonwood tree communities with some
sections of mature forest dominated by Douglas-fir and western red cedar. Many non-native
species such as carp, brown catfish, and pumpkinseed are present as are signs of human
impacts such as dumped waste and green material, unoﬃcial trails, and tents and camps. The
watercourses of Brookswood-Fernridge have productive riparian zones that range in size from
very thin and reach back less than 1m from the top of the banks, to up to greater than 30
display a higher amount of Priority 1 quality habitat (36%), although the majority of it is Priority
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2 (60%). There is only 3% Priority 3 habitat quality.
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metres from the top-of-bank in other areas. These highly diverse and more resilient habitats
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Table 7: Fish Species in the Study Area
Common Name

Scientific Name

Chinook salmon

River/Creek Name
Little Campbell

Murray

Anderson

Oncorhynchus tshawytscha

X

X

X

Coho salmon

O. kisutch

X

X

X

Pink Salmon

O. gorbuscha

X

X

X

Chum salmon

O. keta

X

Steelhead

O. mykiss

X

X

X

Rainbow trout

O. mykiss

X

X

X

O. clarki clarki

X

X

X

Salvelinus malma

X

Redside shiner

Richardsonius balteatus

X

X

Threespine stickleback

Gasterosteus aculeatus

X

X

Fathead minnow

Pimephales promelas

X

Peamouth chub

Mylocheilus caurinus

X

Brown catfish

Ameiurus nebulosus

X

Cyprinus sp.

X

Pumpkinseed

Lepomis gibbosus

X

Yellow perch

Perca flavescens

X

Brassy minnow

Hybognathus hankinsoni

X

Black crappie

Pomoxis nigromaculatus

Flathead chub

Platygobio gracilis

X

Prickly sculpin

Cottus asper

X

Coastrange sculpin

Cottus aleuticus

X

Western brook lamprey

Lampetra richa

X

Coastal cutthroat trout
Dolly Varden

Carp

Pacific lamprey

X

X
X

X
X

X
X

X
X

X

Lampetra tridentata

X
X

X
Salish sucker*
Catostomus sp. cf. catostomus
*Provincially red-listed; Endangered under the Species at Risk Act

There are five (5) wetlands in the Study Area, three (3) in Fernridge (F01, F02 and F16) and
two (2) in Glenwood (G41 and G44) making up 23.4 hectares (approximately 2.6% of the
identified habitat area). Despite the presence of many non-native species, the majority, 60%, is
Priority 1 habitat. Priority 2 and Priority 1 habitat makes up 31% and 9% respectively. They are
home to some species at risk including the fannini subspecies of Great blue heron, Northern
red legged frog and ovate spike-rush. These complexes of swamp, fen, and marsh lands (no
bog was found) include very important habitats. They include plant species such as reeds,

slightly drier areas. The open water wetlands have still or slow-moving water and typically
provide excellent amphibian habitat.
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and salmonberry. Tree species such as red alder and black cottonwood are found in the
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sedges, rushes, cattails and lily pads, and are fringed with shrub species such as hardhack

Brookswood-Fernridge has several large and medium ponds and lakes that provide open
water habitat. These provide a total of 43 hectares making up approximately 5% of the Study
Area. The three (3) largest include Rees Lake (10 ha), Sunrise Lake (23 ha), and Brookswood
Pond (7 ha). These waterbodies are historical gravel pits that have naturalized and collected
groundwater (Anderson Creek ISMP, 2014). There is no water inlet or outlets on these lakes.
Generally speaking they are in developed residential neighbourhoods with little remaining
natural riparian vegetation with many non-native plant species present making for Priority 3
riparian habitat. They likely do provide habitat for migrating waterfowl. There are some
naturally functioning groundwater fed ponds in Fernridge (F06, F23, F24 and F35) that do
have intact riparian zones and may provide habitat for some species at risk including northern
red- legged frog, ovate spike-rush, and Vancouver Island beggarticks, all of which have
previously been identified in the southern part of the Study Area as based on a review of
provincial data. Overall these habitat types provide mostly Priority 3 quality habitat (86%) and
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some Priority 2 quality habitat (14%).
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3.1.2.

Booth

The Booth Neighbourhood Area is located in the west central portion of the Study Area. It is
approximately 271 ha in area with 134 hectares (49%) providing habitat value. It is generally a
mixed residential neighbourhood with intact forested blocks of habitat. A small section of the
Little Campbell River flows through the area. Anderson Creek is the dominant watercourse.
There is also one (1) large wetted feature, Brookswood Pond, present.

Photo 3: Brookswood Pond (November 20, 2018)
Detail of the terrestrial and aquatic habitat is provided in the following sections.
3.1.2.1.

Terrestrial

The terrestrial habitats in Booth are low gradient and contain a mix of structural stages and
successional phases. Figure 6 shows terrestrial habitats in Booth that are discussed here.
The largest contiguous habitat available to terrestrial wildlife in Booth, and all of BrookswoodFernridge, is Hub B69 (approximately 28.5 ha), a mature Douglas-fir forest. A portion of it also
acts as a wildlife corridor. The next largest in the area is the mature forest at B65. Site B72 is a
mature forest dominated by mixed mature old Douglas-fir and bigleaf maple in Rees-Callard
Park (1.2 ha). Some of the sites such as B70, B74, B87, and B89 are nearing the mature stage
and some of the mature stage traits can be seen in these younger forests. These mature and
maturing forests are primarily dominated by previously harvested second- or third-growth
maturing Douglas-fir with some mature western red cedar and red alder. They typically have a

downed coarse woody debris and wildlife trees. The plant diversity, particularly in the herb,
shrub, moss, and lichen layers, are notably higher than in younger forests.
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shade-tolerant saplings are dominating the upper shrub layers. There is a moderate volume of
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structural stage of 6, where the canopy has begun to open up, and a new layer of young
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Figure 6
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Although these mature and maturing sites provide some of the best habitat in southern
Langley, providing Priority 1 and 2 quality habitat, the overall value is aﬀected due to the
significant presence of invasive species (see Table 6), dumped green and solid waste, and
isolation of many of the sites.
Approximately 14 young forest sites dot the neighbourhood. These forests are characterized
by a dense and contiguous canopy layer and the structural stage is fairly uniform, generally
between 4, Pole/Sapling to 5, Young Forest with some 6, Mature Forest. The canopy is
typically dominated by one tree species such as red alder, black cottonwood, or Douglas-fir.
The shrub layers are dominated by moderately dense 1 – 2 metre high red huckleberry, salal,
salmonberry, and young red alder, western red cedar, and Douglas-fir saplings. The herb layer
is sparse and still in the early stages of development. At the time of the survey, there were
abundant and diverse fungi species present. These areas have few wildlife trees with cavities
and sloughing bark. There is a low volume of coarse woody debris with exposed soil and moss
covering the ground.
Booth has three (3) sites dominated by tall shrub/herb, B67b (1 ha), B68 (2.9 ha), and B71 (4.5
ha). All of these sites have been disturbed, are in the early successional stages, and have less
than 10% coverage by trees. The structural stage is 3b (tall shrub) and the vegetation is
dominated by dense, mature shrubs primarily consisting of hardhack, cluster rose, invasive
Scotch broom, and invasive Himalayan blackberry. The herb layer is primarily made up of
grasses and non-native herbs. B67b is part of Rees-Callard Park and borders mature forest
Site B72, residences, and 202 Street. B68 is southwest of Noel Booth Elementary School, 35th
Avenue and residences. There are numerous wildlife and human trails throughout both B67b
and B68 and the dense flowering shrubs provide good habitat for pollinators such as bees and
other insects. In general, these two sites oﬀer Priority 2 habitat quality. Site B71 appears to
have been more recently disturbed, the invasive species present are very dense, and overall
oﬀer Priority 3 habitat quality for wildlife.
Seven (7) old field sites were identified during the mapping phase in Booth; they range in size
from 1 to 4 ha. They are typically lined by hedgerows with large mature trees, mostly Douglasfir or western red cedar that provide raptor and songbird perches. The grass is often nonnative. Common invasive species present include Scotch broom and Himalayan blackberry.
Many of these sites are still part of yards and pasture and are regularly disturbed and therefore
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provide Priority 3 habitat quality for wildlife.
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Other significant habitat in Booth includes a mature Douglas-fir forested area (B65 on Figure
6). This is contiguous with area B66, a section of young forest, and should be included as part
of the Green Infrastructure Network (discussed in Part B).
Another hub is composed of areas B75 and B78 (both young forest) and B76 (old field habitat)
as indicated on Figure 6. B84, while being a young forest providing Priority 3 habitat, forms a
portion of the wildlife corridor linking the hub southwest of 32nd Avenue and 202nd Street to
Brookswood Pond.
3.1.2.2.

Aquatic

Anderson Creek and Brookswood Pond in Noel Booth Park are the main aquatic features
located in the northern limit of the Booth neighbourhood area (Figure 6).
A 1.5-km section of Anderson Creek is located within Booth
(B88 with its riparian zone, B94, indicated on Figure 6). It flows
northwest through the area. It has been classified as an urbanagricultural basin (Anderson Creek ISMP, 2014). It has been
documented that Anderson Creek flows can go subsurface
downstream and upstream of 36 Avenue during the summer
which limits the ability to support fish, wildlife, and invertebrate
populations year-round in some sections of the channel.
However, there is significant spawning activity upstream of 36
Avenue in the fall and winter months. The dominant creek
morphology is run, with several meandering bends and
numerous riﬄes. Creek substrates are composed of a mixture
of coarse cobble and gravels as well as fine sediments.
Instream complexity consists of minor coarse woody debris
and numerous undercut banks. The riparian areas are
developing and are primarily comprised of young deciduous
trees with a moderately dense understory shrub and herb
layer. Where Anderson Creek passes through agricultural

Photo 4: Looking upstream
(east) at Anderson Creek at
205 Street (November 20,
2018)

properties, riparian vegetation mostly consists of invasive
Himalayan blackberry. The only two road crossing that Anderson Creek passes through within
Booth is a clear-span bridge at 205 Street and the 36 Avenue cross-culverts at the northern
extent of the neighbourhood area. Water quality surveys during the 2014 ISMP study found

concluded that the habitat quality in Anderson Creek within Booth is Priority 1.
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to the agricultural land use in the area. Overall the field study, as well as the 2014 ISMP,
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that there were high levels of organic carbon and nitrogen and orthophosphate, likely attributed

Brookswood Pond was a former 5.9 ha gravel pit naturally reclaimed as Noel Booth Park (see
Figure 6). No consistent input or output of water was observed at the time of assessment. It is
assumed that water
levels are naturally
regulated through
precipitation and
aquifer levels. Noel
Booth Park is a
popular recreation
site surrounded by a
mixed deciduous
forest. The riparian
area is dominated by
maturing black
cottonwood trees
and the shrub and
herb layers are

Photo 5: View of the narrow riparian area of the lower reach of
Anderson Creek through private agricultural properties within the
Booth neighbourhood area. Riparian vegetation mostly consists
of invasive Himalayan blackberry. (November 20, 2018)

sparsely vegetated.
Most of the pond edge is dominated by exposed sand, gravel and silty deposits, with little
vegetation. The presence of reeds was observed along some of the shallow shelves. Poor soil
conditions due to former gravel operations in this area have limited regeneration. Brookswood
Pond appears to be a high wildlife use area. Small raptors, kingfisher, geese, ducks, and
songbirds were observed during field surveys, as were signs of coyote scat, and deer browse
on the ferns. The elevated islands located throughout the gravel pit likely provide suitable
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Photo 6: facing north at Brookswood Pond (November 20, 2018)
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nesting sites for waterfowl away from human disturbance.
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3.1.3.

Fernridge

The Fernridge Neighbourhood Area is located in the southwest corner of the Study Area. It is
approximately 276 ha in area of which 122 ha (44%) provides habitat. It is generally a mixed
residential neighbourhood with intact forested blocks of habitat. The Little Campbell River
flows through the area. There are also five (5) wetted features present, including two (2) ponds
(F06 and F35) and three (3) wetland complexes (F01, F02 and F16). F16 contains the Horne
Pit wetland, one of the most important habitat features in the Study Area. Two (2) very small
ponds are also located online with the Little Campbell River (F23 and F24).

Photo 7: Wetland in Horne Pit (November 20, 2018)
Detail of the terrestrial and aquatic habitat is provided in the following sections.
3.1.3.1.

Terrestrial

Fernridge terrestrial habitats are low-gradient and contain a mix of structural stages and
successional phases. Figure 7 shows the habitat in Fernridge.
The largest contiguous habitat available to terrestrial wildlife in Fernridge is Hub F05, which is
a young Douglas-fir stand approaching maturity and supports a dense understory. Similar
habitat is supported at Site F20. These forested areas are dominated by previously harvested
second- or third-growth maturing Douglas-fir (<100 years) with some mature western redcedar
and red alders present throughout. The canopy layers are dense and contiguous and the
structural stage is generally between 4, Pole/Sapling to 5, Young Forest with some 6, Mature
Forest. The shrub layer is dominated by moderately dense 1 – 2 metre high red huckleberry,
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salal, salmonberry, and young red alder, western redcedar, and Douglas-fir saplings. The herb
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Figure 7
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At the time of the survey there were abundant and diverse fungi species present. This area
has some wildlife trees with cavities, and sloughing bark. There is a low to fair volume of
coarse woody debris, and exposed soil and moss covering the ground. Disturbance to these
areas includes non-native species presence, particularly English ivy, Himalayan blackberry,
creeping buttercup, herb Robert, and reed canary grass. See Table 6 for a full list of nonnative plant species encountered.
Fernridge has one (1) Site dominated by tall shrub/herb, F32 (2 ha). This site has been
disturbed, is in the early successional stage, and has less than 10% coverage by trees. The
structural stage is 3b (tall shrub) and the vegetation is dominated by dense, mature shrubs
primarily consisting of hardhack, cluster rose, invasive Scotch broom, and invasive Himalayan
blackberry. The herb layer is primarily made up of grasses and non-native herbs. The site
appears to have been more recently disturbed. The invasive species present are very dense
and overall the site oﬀers Priority 3 habitat quality for wildlife.
There are eight (8) young mixed forest sites and one (1) hub (F05) in Fernridge. These areas
have been disturbed (cleared) more recently. They have a combination of deciduous and
coniferous trees dominating the canopy and shrub layers. The age of these stands is typically
up to 80 years old and they are moderately to highly dense. There is low structural diversity
with few downed trees, little coarse woody debris, uniform topography, and little light
penetration through the canopy. The canopy layer is composed of black cottonwood, bigleaf
maple, red alder, Douglas-fir, and western redcedar. The shrub and herb layers are made up
of cluster rose, salmonberry, red huckleberry, red elderberry, oceanspray, red-osier dogwood,
and ferns. Non-native species are present and are often thickest at the edges and in clumps
(See Table 6 for full list).
Some old field habitats were identified in Fernridge during the desktop mapping phase;
however, once on site these areas were recently managed and cut, and are not suitable old
field sites. Although there are numerous hedgerows with large mature trees, mostly Douglas fir that provide raptor and songbird nesting habitat, little other habitat values are available.
A small patch of mature forest, F12, is located on the Study Area’s western boundary and is
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contiguous with similar habitat in the City of Surrey.
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The estimated breakdown of Vegetation Community Types as determined by the arborist
assessment is as follows:


Forested – 3.62 ha



Fragmented Forest – 63.9 ha



Forested with waterbody (Lake) – 4.92 ha



Previously cleared with waterbody (Swamp) – 9.18 ha

3.1.3.2.

Aquatic

The Fernridge neighbourhood area contains: an approximate 5.1 km long section of the Little
Campbell River; approximately 20 ha of wetland habitat (F01, F02 and F16); and isolated
ponds (F06 and F35) that are likely recharged by groundwater and rainwater.
The Little Campbell River (F26 in Figure 7; F27 for its
riparian zone) flows through Fernridge in a large,
undulating U-shaped configuration. The river has
perennial flows and is actively meandering; undercut
and eroded banks were observed. The instream and
riparian habitats of Little Campbell River oﬀer diverse
complexity and overall Priority 1 quality aquatic
habitat. A moderate amount of coarse woody debris
was observed, primarily in the central and eastern
reaches. River features observed include side
channels, online and side wetlands, deep pools,
riﬄes, and runs. The river has a diversity of
substrates as well throughout the reach including
organics, sediments, gravels, and cobbles. Active
chum and Coho salmon spawning activity was
observed at four locations within the Little Campbell
River:


24th Avenue crossings at 197A Street and 204th
Street alignments;



200th Street road crossing; and



Behind the properties east of Fernridge
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Crescent.

Photo 8: View of Little Campbell
River riparian habitat at 24
Avenue road crossing (197A
Street alignment) (November 20,
2018)
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The majority of Little Campbell River
through Fernridge has a 30-m forested
riparian buﬀer with the exception of an
approximately 1.5 km reach west of
204th Street between 20th Avenue and
27th Avenue. In this reach, the riparian
habitat is dominated by grasses,
shrubs, and young deciduous trees
adjacent to agricultural and residential
land uses with old fields. Numerous
wildlife trees with raptor perches,
cavities, and roosts were observed.
The forested riparian areas consist of

Photo 9: Chum carcass observed in Little
Campbell River riparian habitat at 24 Avenue road
crossing (197A Street alignment) (November 20,
2018)

Douglas-fir, western redcedar and
deciduous trees such as red alder, bigleaf maple, and black cottonwood. Observed
disturbances to the Little Campbell River and associated riparian zone within Fernridge
include: an abundance of invasive species; solid waste (garbage); green waste; human-made
trails; and road crossing structures including culverts, bridges, and debris racks. Observed
invasive species include reed canary grass, Himalayan blackberry, Japanese knotweed,
policeman’s helmet (Himalayan balsam), herb Robert, creeping buttercup, English Ivy, and
tansy ragwort.
Three (3) wetlands are located within Fernridge, including one in Horne Pit, a former gravel pit
north of the Little Campbell River undergoing remediation with residential development
prospects (F16 in Figure 7). Horne Pit is a complex of multiple wetlands with an open water
pond and a marsh flanked by open water swamps on the east and west sides dominated by
young deciduous trees. The Horne Pit wetland complex has known occurrences of three
Species at Risk: ovate spike- rush; Vancouver Island beggarticks; and northern red- legged
frog (Conservation Data Centre, 2019). These three species also have documented historical
occurrences in the southern wetlands. The wetland in Horne Pit was classified as having a
Priority 1 habitat quality rating. It is worth noting that this wetland provides relatively rich and
diverse habitat compared to the rest of the Brookswood-Fernridge Study Area.
The other two (2) wetlands (F01 and F02) are located between 16th and 20th Avenues and

shallow groundwater-fed open water ponds that may seasonally flood. Flooding, if it occurs,
may extend to the east into an area dominated by willows. These sites are heavily disturbed
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is likely recharged by groundwater and rainwater. F02 is an approximately 6.5 ha wetland with
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196th and 197A Streets. F01 is approximately 2.1 ha and has very little adjoining vegetation. It

with unnatural edges (residential
yards) and may have previously been
used for farm land. Neither has a
known surface connection to oﬀsite
fish habitat although there may be
hydrogeological connections. Future
connectivity may also be possible.
Based on the field assessments, the
assigned habitat quality for the F01
and F02 wetlands is Priority 3 and 2
respectively. Historic species at risk
occurrences in both wetlands

Photo 10: Shallow groundwater-fed wetland in
Fernridge (F02) (November 20, 2018)

include: ovate spike-rush; Vancouver Island beggarticks; western toad; and northern redlegged frogs. Other wildlife observations during the site assessment included:


Raptor pellets adjacent to fence posts;



Coyote scat in the wooded area;



A Muskrat skull; and



Historic signs of Beaver activity on willow trees.

A population of Western toads is known to occupy the southern part of Fernridge. Individual
toads are challenged by road crossings and are often killed by traﬃc due to a lack of suitable
crossing locations. It should be noted that the presence of Western toad was not confirmed
from site observations or available databases. Its presence was confirmed by Township staﬀ.
There are two (2) known ponds, labelled as F06 (4.1 ha) and F35 (0.2 ha) in Figure 7. These
open water, shallow ponds oﬀer refuge for waterfowl but are overall heavily disturbed and
provide Priority 3 quality wildlife habitat. They appear to be constructed and are likely fed by
groundwater and rainwater. There are few instream and riparian native plants. The presence
of non-native aquatic species inhabiting these ponds is anticipated.
Other significant habitat within Fernridge includes the riparian zone adjacent to a Little
Campbell River tributary (F10 in Figure 7) due to the presence of a mature Douglas-fir stand
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within a portion of the area. It also serves to act as a wildlife corridor.
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3.1.4.

Glenwood

The Glenwood Neighbourhood Area is located in the southeast portion of the Study Area. It is
approximately 133 ha in area of which 33 hectares (25%) provides habitat value. It is
generally a residential neighbourhood with larger, often agricultural, properties. Intact forested
blocks of habitat are present. A short section of the Little Campbell River flows through the
southwest corner of the area.

Photo 11: Looking north at wetland G41. (November 20, 2018)
Detail of the terrestrial and aquatic habitat is provided in the following sections.
3.1.4.1.

Terrestrial

The terrestrial habitats in Glenwood are low-gradient and much of the area is rural with many
sections dedicated to agriculture. The area has many young forests and old fields. One (1)
small patch of mature forest (G40) is present in the southwest corner. Overall the area can be
described as oﬀering primarily Priority 2 and 3 habitat quality with some small areas of Priority
1 habitat (G40 and a wetland, G41) along the southern border that are part of the Little
Campbell River system. More details on the wetlands are discussed in the Aquatic section.
Figure 8 is a map of the habitat in Glenwood that is discussed here.
There are eight (8) sites of young forested habitat in Glenwood. The sites range in size from
<1 to 4.4 ha and have a combination of deciduous and coniferous trees dominating the canopy
and shrub layers. The age of these stands is typically under 80 years old and they are
moderately to highly dense. There is low structural diversity, typically between stages 4,
Pole/Sapling and 5, Young Forest. There are few downed trees, little coarse woody debris,
uniform topography, and little light penetrates through the canopy. The canopy layer is
composed of black cottonwood, bigleaf maple, red alder, Douglas-fir, and western redcedar.

thickest at the edges and in clumps.
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oceanspray, red-osier dogwood, and ferns. Non-native species are present and are often
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The shrub and herb layers are made up of salal, salmonberry, red huckleberry, red elderberry,
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Figure 8
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There are nine (9) old field habitat sections within Glenwood. They are typically lined by
hedgerows with large mature trees, mostly Douglas-fir or western redcedar, that provide raptor
and songbird perches. The grass is often non-native. Common invasive species present
include Scotch broom and Himalayan blackberry. Many of these sites are still part of yards and
pasture. They are often regularly disturbed and therefore primarily provide Priority 3 habitat
quality for wildlife. These areas are used heavily by small mammals like deer mice, field mice,
voles, and weasels; raptors such as barn owls and northern harriers; song birds particularly
barn swallows; great blue heron; and mid-size or larger mammals such as deer and coyotes.
Other significant habitat in Glenwood includes a small, mature forest patch (G40 on Figure 8:
ToL Conservation Area).
The estimated breakdown of Vegetation Community Types as determined by the arborist
assessment is as follows:


Forested – 5.6 ha



Fragmented Forest –19.1 ha



Forested with waterbody (Swamp)
– 4.8 ha

3.1.4.2.

Aquatic

Aquatic habitat within the Glenwood
neighbourhood area is limited,
primarily consisting of road and

Photo 12: View of Little Campbell River and
floodplain area in the southwest corner of
Glenwood (November 20, 2018)

agricultural ditches. A
short section of the Little
Campbell River flows
through an active
floodplain in the
southwest corner of
Glenwood and provides
Priority 1 habitat quality
for amphibians, song
birds, raptors, and small
endangered Pacific
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Photo 13: Small, likely constructed pond at 2563 206 Street
(November 20, 2018)
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mammals including the
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Photo 14: View of maturing conifer forest south adjacent to southern Glenwood
border near 20 Avenue and 204A Street (November 20, 2018)
A small pond was observed in the centre of the private property at 2563 206 Street,
approximately 30 m by 10 m in area and 1 to 2 m deep (located within G51 in Figure 8).
Based on site characteristics, it is suspected that the property used to be old farmland with the
pond as a constructed water source for the farm. This pond and surrounding young forest
provide Priority 2 habitat quality for terrestrial and amphibian species.
There are two (2) Priority 1 quality wetlands that are part of the Little Campbell watershed
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along the southern border of the Glenwood neighbourhood area (G41 and G44 in Figure 8).
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3.1.5.

Rinn

The Rinn Neighbourhood Area is located in the northeast corner of the Study Area. It is
approximately 205 ha in area of which 89 hectares (43%) provides habitat value. It is generally
a mixed residential neighbourhood with intact forested blocks of habitat. Murray Creek flows
along the eastern boundary. Anderson Creek flows along its southwest boundary.

Photo 15: Sword ferns on the banks of Anderson Creek (November 20, 2018)

Detail of the terrestrial and aquatic habitat is provided in the following sections.
3.1.5.1.

Terrestrial

The terrestrial habitats in Rinn are primarily low gradient with the exception of south Rinn.
They contain a mix of structural stages and successional phases, and the overall habitat
quality ranges from Priority 1 to 3. Figure 9 is a map of habitats in Rinn that are discussed
here.
There are three (3) mature forest sites (R109, R119 and R124) that are dominated by
previously harvested second- or third-growth maturing Douglas-fir (<100 years) with some
mature western redcedar and red alder. In these forests, the canopy layer is moderately dense
and often mixed. The structural stage is generally between 5, Young Forest and 6, Mature
Forest. The shrub layers are dominated by mixed open and moderately dense 1 – 2 metre
high red huckleberry, salal, salmonberry, and young red alder, western redcedar, and
Douglas-fir saplings. The herb layer can be sparse in some areas and dense in others. The
mature forests of Rinn have some wildlife trees with cavities, and sloughing bark. There is a
low – fair volume of coarse woody debris, and exposed soil and moss covering the ground.
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Disturbance to these sites abundant invasive plant species presence.
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Figure 9
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The Langley Rod and Gun Club is surrounded by a forested area identified as R100. Although
mature trees are present, it is largely dominated by younger trees and so has been designated
a young forest. R100 forms part of a wildlife corridor within the GIN which includes areas R111,
R117 and R118.
There is one (1) hub (R101 at 11 ha) and eight (8) sites of young forested habitat in Rinn. The
sites range in size from 0.9 to 8.4 ha and have a combination of deciduous and coniferous
trees dominating the canopy and shrub layers. The age of these stands is typically up to 80
years old and they are moderately to highly dense. There is low structural diversity, but is
typically between stages 4, Pole/Sapling and 5, Young Forest, with few downed trees, little
coarse woody debris, uniform topography, and little light penetration through the canopy. The
canopy layer is composed of black cottonwood, bigleaf maple, red alder, Douglas-fir, and
western redcedar. The shrub and herb layers are made up of cluster rose, salmonberry, red
huckleberry, red elderberry, oceanspray, red-osier dogwood, and ferns. Non-native species
are present and are often thickest at the edges and in clusters.
There are three old field habitats within in Rinn (R114, R116 and R130); they are typically lined
by hedgerows with large mature trees, mostly Douglas-fir or western redcedar, that provide
raptor and songbird perches. The grass is often non-native. Common invasive species present
include Scotch broom and Himalayan blackberry. Some of the sites in Rinn are moister than
other parts of Brookswood- Fernridge and as such cluster rose and hardhack are also
common in the old field habitats. Many of these sites are still part of yards and pasture. They
are often regularly disturbed and therefore provide Priority 2 and 3 quality habitats for wildlife.
Dale Ball Passive Park is in the northwest part of Rinn and is a unique habitat in the context of
the Study Area. It is made up of open gravel field (R102) with young forest (R101) nearby. The
property was previously a gravel extraction operation that today seasonally floods during
heavy rain or snow melt periods. It is bordered by Anderson Creek, which provides Priority 1
habitat, to the south and residential homes and a school on the west, north, and east. The park
itself is a heavily disturbed site in the early stages of succession and oﬀers Priority 3 habitat
quality. A portion of the park is designated as riparian habitat (R102) in part due to its seasonal
flooding. However, this area is currently transitioning and will likely become young forest
habitat over time.
A small portion of R124, a mature forest patch on a steep bank, is located within Rinn at the
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southwest corner of the Neighbourhood Area.
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The estimated breakdown of Vegetation Community Types as determined by the arborist
assessment is as follows:


Forested – 9.55 ha



Forested Forest – 94.5 ha



Forested with waterbody (Stream Ravine and Swamp) – 15.6 ha

3.1.5.2.

Aquatic

Anderson Creek and Murray Creek reside within the Rinn
neighbourhood area along the southwestern and
northeastern boundaries respectively. Dale Ball Passive
Park may also provide aquatic habitat for amphibians during
seasonal flood conditions when water is present. However,
due to low observed water levels during time of assessment
with no confirmed sources of continual water input, aquatic
habitat is limited. The aquatic features within Rinn are
illustrated in Figure 9.
An approximately 1.4 km stretch of Anderson Creek flows
through urban-agricultural properties adjacent to Rees Lake
Road in Rinn (B88 given that it was assessed as part of
Booth) as indicated in Figure 9. In this reach, the channel
morphology consists predominantly of run with low instream
complexity. Its downstream limit flows into the Booth
neighbourhood area. The only road crossing that
Anderson Creek passes through in Rinn is at 208th Street.
The riparian habitat was observed to be limited; a narrow
buﬀer consisting of deciduous canopy, dense shrub layer,

Photo 16: Facing
downstream at 208 Street on
Anderson Creek (November
20, 2018)

and presence of non-native plant species. As previously described in Section 3.1.2.2,
Anderson Creek has overall Priority 1 aquatic habitat quality and has been previously
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documented to support salmonid spawning activity.
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An approximately 950 m
section of Murray Creek lies
within the northeast corner of
Rinn east of Langley
Fundamental Middle and
Secondary School (R121 in
Figure 9; riparian area is
identified as R120). Identified
as a Class A fish-bearing
stream, it runs northward in
a meandering fashion.
Murray Creek was assessed
from the top of a steep

Photo 17: View of the riparian corridor of Murray
Creek from the Langley Fundamental Middle
Secondary School grounds (November 20, 2018)

ravine bank on school property due to access issues. No barriers to fish passage were
observed at time of assessment. Based on aerial imagery and the field assessment, Murray
Creek is well-protected by a steep ravine and intact riparian habitat consisting of a mature
mixed canopy of Douglas-fir, black cottonwood, bigleaf maple, and red alder trees. A chain link
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fence is established on the school property which minimizes potential for human disturbance.
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Species at Risk
As noted in the previous sections, Brookswood-Fernridge is home for several federally listed
Species at Risk. A number are also included on the provincial conservation classification
system. Table 8 outlines the Species at Risk with known occurrences in the Study Area or with
potential to be present based on habitat types. The table includes habitats they require and
how likely they are to be present.
Table 8: At risk species known or potentially within the Brookswood Neighbourhood
Plan areas
Species
Pacific Water
Shrew

Trowbridge’s
Shrew

Scientific
Name
Sorex bendirii

Sorex
trowbridgii

Habitat Type

Likelihood of
presence?

Red

Red alder and/or
western redcedar
riparian areas in close
proximity to water

Probable

Blue

Forested areas with
ground cover; found in
dry or moist forests; can
be found in swampy
woodland

Probable

Blue

Freshwater marshes and
swamps; wetlands; fields

Observed
during study

SARA Status Provincial Listing1

Endangered

-

Birds
Great Blue
Heron fannini
subspecies

Ardea herodias
Special Concern
fannini

American
Bittern

Botaurus
lentiginosus

-

Blue

Freshwater marshes and
swamps; wetlands; fields

Known and
recent
occurrences

Barn Owl

Tyto alba

Threatened

Red

Variety of habitats; often
nest in buildings

Past known
occurrences

Blue

Moist forest and
wetlands with trees;
breed in shallow ponds
or slow-moving streams

Known and
recent
occurrences

Red

Wetlands associated
Considered
with permanent water extirpated from
bodies; generally prefer Little Campbell
the warm, shallow edges
River

Amphibians
Northern Redlegged Frog

Oregon Spotted
Frog

Western Toad

Rana aurora

Rana pretiosa

Special concern

Endangered

Anaxyrus boreas Special concern

Yellow

Terrestrial habitats
around marshes and
small lakes

Known and
recent
occurrences

Red

Open water ponds
typically with soft,
muddy substrates

Possible

Western Painted Chrysemys picta
Special concern
Turtle
bellii
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Reptiles
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3.2.

Species

Scientific
Name

SARA Status Provincial Listing1

Habitat Type

Likelihood of
presence?

Fish
Salish Sucker

Catostomus sp.
cf. catostomus

Endangered

Red

Small rivers with
marshes and ponds;
typically prefer deeper
pool habitat

Known and
recent
occurrences in
the Little
Campbell
River

Allogona
townsendiana

Endangered

Red

Riparian zones and moist
forest stands with bigleaf
maple

Probable

Blue

Narrow edge of
wetlands, estuaries,
ditches and field
depressions with
fluctuating water levels

Known and
recent
occurrences

Blue

Narrow edge of
wetlands, estuaries,
ditches and field
depressions with
fluctuating water levels

Known and
recent
occurrences

Invertebrates
Oregon
forestsnail
Plants
Vancouver
Island Beggar
ticks

Ovate Spike
Rush

Bidens
amplissima

Eleocharis ovata

Special concern

-

Moderately wet areas;
Past known
typically in edge habitat
occurrences
or open woodland
1
Red - Includes any indigenous species or subspecies that have, or are candidates for, Extirpated,
Endangered, or Threatened status in British Columbia. Extirpated taxa no longer exist in the wild in
British Columbia, but do occur elsewhere. Endangered taxa are facing imminent extirpation or
extinction. Threatened taxa are likely to become endangered if limiting factors are not reversed.
California-tea

Rupertia
physodes

-

Blue

1

Blue - Includes any indigenous species or subspecies considered to be of Special Concern (formerly
Vulnerable) in British Columbia. Taxa of Special Concern have characteristics that make them
particularly sensitive or vulnerable to human activities or natural events.

Any of the species listed in Table 8 could be located within those parts of the Study Area
where the appropriate habitat is supported. However, known occurrences of some of the
wildlife species that are known to have limited ranges or are immobile have been found in the
Fernridge Neighbourhood Area include the Vancouver Island beggarticks, ovate-spike rush

been confirmed from peripheral drainages in the Little Campbell River watershed in Surrey.
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F01, F02 and F16 (see Figure 7 in Section 3.1.3). In addition, the Salish sucker has recently
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and northern red-legged frog, all of which have been observed in the wetlands identified as

These fish are also likely present within those sections of the Little Campbell River located
within the Study Area. Western toads are also known to be located in south Fernridge and
have been impacted by a lack of available road crossings.

Groundwater Survey Results
The Brookswood and Fernridge community derives a large portion of their water needs from
groundwater. The groundwater is utilized by private homeowners, agricultural, and industrial
activities. Groundwater is drawn from various aquifers that have been identified within the
Township. There are also 4 major watersheds within the Brookswood-Fernridge community
that contribute to local surface water features. Due to a number of the aquifers being
unconfined, there is a higher susceptibility to sources of contamination, should they be
present, such as agricultural fertilizers (nitrates), petroleum retail outlets (LNAPL), dry cleaners
(DNAPL), septic and sewer releases, and industry making their way into the source. They are
also vulnerable to changes in groundwater quantities and baseflows.
Discussion of the various aquifers, watersheds and surface water features and their
connection to sensitive areas and environment follows in the following sections.

3.3.1.
3.3.1.1.

Aquifers
Brookswood Aquifer

The Brookswood Aquifer is located south of the City of Langley and covers an area of about
38 km2 (Golder, 1999). It encompasses almost the entirety of the Study Area with the
exception of small sections of Fernridge, Glenwood and Rinn (see Figure 10). The aquifer
consists of glaciofluvial delta. Deposits are up to 40 meters thick and are primarily made up of
westerly dipping foreset beds (Rickets (2000), Roberts et al. (2000), Pullan et al. (2000), Best
and Todd (2000)). The Brookswood Aquifer is connected with the meltwater channel of the
Abbotsford Aquifer and has been mapped in a group of gravel pits. The Brookswood aquifer
consists of unconfined sands and gravels and is highly vulnerable. Depth to groundwater is
estimated to be up to 15 meters, and is recharged from infiltration of precipitation (Golder,
2014), and is inferred to be hydraulically connected to Anderson Creek and the Little Campbell

59

River, as well as the Abbotsford Aquifer (Aquifer 15) via a buried meltwater channel.
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Figure 10
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Groundwater demand is high as the aquifer is utilized by both the municipal water supply wells
(3 production wells) and private wells. The well capture zones of the municipal wells lie within
the Brookswood Aquifer. The aquifer has elevated nitrate levels suspected to be from septic
systems, fertilizer use, etc. Numerical modelling completed by Golder (2014) shows that
groundwater withdrawals have an impact on base flows in the Anderson Creek. An overall
decline in groundwater has not been observed from monitoring wells installed by the province
as part of the Provincial Groundwater Observation Well Network in this aquifer.
3.3.1.2.

Grandview Aquifer

The Grandview Aquifer (Aquifer #55) runs east-west along 24th Avenue in Fernridge, extends
to the north as far as 32nd Avenue and extends to the south almost reaching 16th Avenue (BC
Water Resource Atlas, 2019). The aquifer covers an area of approximately 20.1 km2, and has
been delineated using limited available information from well logs, topographical features and
geological mapping. Grandview Aquifer is overlain by marine and glaciomarine stony (till-like
deposits) to stoneless silt, till, and interbeds of glaciolacustrine laminated stony silt (Armstrong
and Hicock, 1980). The Grandview Aquifer consists primarily of sand with gravel. The
Grandview Aquifer is confined by the overlaying till unit with an average confining layer
thickness of 32.27 meters; however, the eastern side of the aquifer is also overlain at the
surface by the Brookswood Aquifer. The mean static water level is 13.56 meters based on 80
well records.
Aquifer demand is considered moderate and shows a wide range of well yields between 0.03
and 9.46 L/s. The aquifer is recharged from infiltration of precipitation on the Grandview upland
area and potential leakage from the overlying Brookswood Aquifer. Most wells using the
Grandview Aquifer are being used by domestic homes; however, some are community supply
wells or wells used for various commercial uses.
3.3.1.3.

Langley Upland Intertill Aquifer

Aquifer #52 (Langley Upland Intertill Aquifer) is located in the south and southwest of the
Township and is centralized around 16th Avenue. It extends as far west as 196th Street and as
far east as 252nd Street (BC Water Resources Atlas, 2019). The Langley Upland Aquifer
consists of intertill glaciofluvial or glaciomarine outwash and is overlain by 60-70 meters of
glacial till. The aquifer generally has a groundwater hydraulic head within 15 meters of ground
surface. The aquifer is assumed to be recharged from inflows in upland areas as well as from
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low permeability aquitards.
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Langley Upland Aquifer is primarily used for private domestic water supply and in some cases
irrigation. The groundwater demand is considered low, and due to its depth and that it is overlain
by 60-70 meters of till, the Langley Upland Aquifer has no direct connection to surface water and
is therefore considered to be low vulnerability.
3.3.1.4.

South of Murrayville Aquifer

Aquifer #50 (South of Murrayville) is a large confined aquifer that runs from the Fraser River
just south of McMillan Island, to approximately 16th Avenue to the east of Campbell Valley
Regional Park. The aquifer varies in width between the Fraser River and 16th Avenue (BC
Water Resource Atlas, 2019). The aquifer consists of a series interbedded glaciofluvial sands
and gravel (BC Water Resource Atlas, 2019) overlain by a complex of intertill units that consist
of 10-25 meters of low permeability tills and clay. Water levels rise to 10-20 meters below
ground surface when the aquifer is punctured. The deep aquifer is assumed to be recharged
predominately from inflows from overlying and surrounding aquitards. It is also referenced that
the aquifer Murrayville B may also provide some additional recharge (BC Water Resource
Atlas, 2019), but is located further east of Brookswood outside the scope of this desktop study.
The aquifer is confined and deep ranging from 50 meters to 125 meters below surface. The
aquifer is utilized for private domestic water supplies as well as for irrigation purposes. A
municipal water supply well, Murrayville Well #1, also utilizes this aquifer. Demand from
Murrayville aquifer is considered to be low and some wells have reportedly high mineralization
(BC Water Resource Atlas, 2019).
3.3.1.5.

South of Hopington Aquifer

The South of Hopington Aquifer is located in the south of the Township and occupies a 43 km2
(Golder, 1999). The aquifer extends from the Campbell Valley Regional Park to 248th Street,
and extends south to the Canada/US border (BC Water Resource Atlas, 2019). The aquifer is
composed of two units of glaciofluvial sediments composed of sand and gravel of the Fort
Langley and Sumas Formations (Golder, 1999). The aquifer is confined by 15-40 meters of till
and silt material (BC Water Resource Atlas, 2019). Recharge is thought to be primarily through
precipitation and infiltration from lower permeability units adjacent to the aquifer (Golder, 1999,
BC Water Resource Atlas, 2019). Depth to groundwater on average has been reported to be
between 30-40 meters below surface (BC water Resource Atlas, 2019).

nitrate are noted from Kreye and Wei (1994) (BC Water Resource Atlas, 2019).
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Groundwater usage from the South of Hopington Aquifer is considered moderate, and the

3.3.2.

Impacts to Groundwater Extraction

The groundwater and surface water interaction is very dynamic depending upon a number of
factors. In most cases, groundwater is the primary source for baseflow in creeks, rivers and
other surface water features. This interaction can be can be disrupted when groundwater is
extracted from the system resulting in potentially negative impacts on the natural environment.
Additionally, degradation in groundwater quality may also result in unfavorable impacts on
habitat and species health. The impacts to natural habitat associated with these eﬀects could
include seasonal unavailability of fish and amphibian habitat, loss of fish or amphibians due to
poor water quality, and impacts to spawning habitat.
Golder (2005) completed a hydrogeological model of the area and water balance study which
showed that increasing withdrawal rates from wells resulted in water level declines and water
being drawn from nearby creeks or streams, which decreased baseflow for those streams.
Water being pumped from confined aquifers resulted in increased water flow from adjacent
aquifers or aquitards, and showed less influence on the baseflow of streams and creeks.
Across the Township, approximately 86% of the residents rely on municipal water and
approximately half of the supply is from local groundwater sources with the remainder of the
water supplied from the Greater Vancouver Water District (GVWD). Where municipal water
supply services are not available, residents and numerous industrial and agricultural users rely
on groundwater from at least 5,000 private wells. In total, groundwater supplies a significant
portion of the Township’s water supply needs.
The Brookswood Aquifer, a source of water supply for Brookswood/Fernridge community (in
combination with water supplied by Metro Vancouver), has elevated nitrate levels that could be
natural or could indicate the groundwater is at risk for contamination from surficial activities
such as pesticide and manure application, discharges from private septic systems, etc. In this
regard, careful consideration should be given to controlling and monitoring development
activity in this community such that groundwater quality and infiltration levels are not adversely
aﬀected.
In 2012, the Township completed a water quality report for municipal drinking water supply
wells per the BC Drinking Water Protection Regulation. The 2012 report concluded that source
water quality met the regulatory requirements for all health parameters, but some sources
exceeded maximum acceptable limits for manganese and nitrates. The concentrations for
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these parameters were reduced by treatment and blending the extracted groundwater with
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3.3.3.

Watersheds

Each of the watersheds located within the Study Area support important habitat functions.
Each is serviced by a significant watercourse, all of which are known to support salmonid
species. In the case of the Little Campbell River, the red-listed Salish Sucker has been
confirmed to be present. Each watercourse also supports a riparian assemblage which
provides important habitat function as migratory corridors linking the various components of
the Green Infrastructure Network.
3.3.3.1.

Little Campbell River

The Little Campbell River Watershed is located in the southwest of the Township of Langley
and extends to the south to the US/Canada border. It covers an area of 31.9 km2 (Golder,
1999). The river flows west from Fernridge into Surrey before discharging to Semiahmoo Bay.
The Little Campbell Watershed overlays portions of the Brookswood, Grandview, Langley
Upland, and the South of Hopington Aquifers.
3.3.3.2.

Anderson Creek

The Anderson Creek Watershed covers an area of 30.6 km2 and is located to the south of the
Murray Creek watershed, and is a tributary to the Nicomekl River. The watershed flows west
through Brookswood area of the Township. Anderson Creek eventually meets the Nicomekl
River in the City of Surrey. The Anderson Creek watershed overlies portions of the
Brookswood, Grandview, South of Hopington, Langley Upland, and South of Murrayville
aquifers.
3.3.3.3.

Murray Creek

Murray Creek covers an area of approximately 28 km2 (BC Water Resource Atlas, 2019). It is
a tributary to the Nicomekl River. The watershed is located in the center of the Township and
runs along the south side of the Fraser Highway and its eastern boundary is shy of 208th Street
in Brookswood. It follows 208 Street north and drains into the Nicomekl River at the Fraser
Highway. The Murray Creek Watershed also encompasses the Best Creek Watershed and the
McInnis Creek Watershed, but both lie outside the Brookswood and Fernridge areas. The
watershed overlays the South of Murrayville Aquifer, and small portions of the Brookswood

Page

64

and Langley Upland Aquifers
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3.3.3.4.

Nicomekl River

The Nicomekl Watershed lies in the central-west portion of the Township (Golder, 1999). The
watershed covers an area of 181 km2 and runs from the western edge of the Township into
Surrey before discharging into Mud Bay. The other watersheds in the area eventually
discharge into the Nicomekl River and are part of the greater Nicomekl River watershed.
3.3.3.5.

Other Watersheds

There are multiple other small watersheds that occupy areas within the Township in the
northern portion of the Neighbourhood Plan Areas. The Langley Creek, Pleasantdale Creek,
Muckle Creek, Willock Creek, and Newlands Brook Watersheds are located between Reese
Lake and the Nicomekl River. These watersheds are between 0.37 km2 and 2.3 km2 (BC
Water Resource Atlas, 2019) in area. All are considered minor tributaries of the Nicomekl River
watershed.

Most Valued Habitat
A set of criteria has been developed in identifying habitat that is recommended for protection
and long-term management within the Neighbourhood Plan areas and the broader
Brookswood-Fernridge Area. These criteria have been developed based not only on the
existing habitat value supported within these areas, but also on their capability. Habitat
capability is a measure of what habitat could become if set aside to evolve at a natural or
somewhat natural pace. For example, Priority 1 young forest could be expected to develop into
a diverse mature forest capable of supporting a wide variety of wildlife species. Additionally,
habitat capability is also a reflection of habitat that could be enhanced in order to accelerate
the creation of greater biodiversity. This could include a variety of possible enhancements
including constructing new habitat, installing vegetation, or creating defined connections to the
ecological system.
The criteria for selecting most valued habitat areas recommended for protection consist of:


All identified Priority 1 habitat, based on the assessment ranking matrix (Table 4), that is
given the highest value habitat in the Study Area.



All mature forests regardless of productivity. This habitat has been highly impacted by past
land use activity and is quite limited in the Study Area and the Township as a whole. Given
time and enhancement, this habitat could establish itself as old growth forest habitat type.
All river habitat given its importance in supporting fish populations and in providing
connections within ecological networks.
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All wetland habitat given its limited presence in the Study Area, the biodiversity they
typically support (or can be made to with enhancement), and the tendency to support at
risk species.



Areas with high capability if either protected to allow for natural progression or if
enhanced.



Habitat types that are unusual and of higher habitat value within the Study Area or
Township. Specifically this refers to Priority 2 shrub/herb lands.



Hubs and corridors given their importance within ecological systems of the area.

Areas that meet these criteria are identified in Table 9 and Figure 11. Some areas qualify
under several of the listed criteria. Hubs were in some cases made up of multiple habitat
types. It should also be noted that in the case of corridors, habitat polygons along the
alignment were assigned regardless of their size, value or rarity. The corridors were also
fragmented such that in some cases, no habitat value was assigned to sections of the
alignment.
It should be noted that the natural areas and features both within the Study Area and
connected to the larger regional network (including into Washington, USA) is largely focused
around riparian areas, intact forested hubs, and the vegetated corridors linking them.
However, as referenced, almost the entirety of the Neighbourhood Plan Areas overlay the
Brookswood Aquifer. As such, natural areas and features are interconnected at both a surface
and subsurface level.
While all areas of intact habitat within the Study Area provide valued habitat for the
maintenance of ecological function and should be targeted for preservation to the greatest
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extent possible, those listed here provide should be primary candidates for protection.
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Table 9: Most valued habitat within the Brookswood Neighbourhood Plan Areas
Criteria

Habitat
Type

Description
Groundwater fed open wetland

F011

2.1

Fernridge

3

Wetland

Wetland

F02

6.5

Fernridge

2

Wetland

Wetland

F05

13.2

Fernridge

1

Priority 1
Hub

Young
Forest

F10

3.5

Fernridge

1, 2

Priority 1
Corridor

Riparian

1

Priority 1
Mature
Forest

Mature
Forest

-

Mature
Forest

Douglas-fir
with
dense
understory and some large,
established trees along the
Little Campbell River
Horne Pit wetland

F12

1.7

Fernridge

F15

1.3

Fernridge

2

Mature
Forest

F16

11.8

Fernridge

1

Priority 1
Wetland
Hub

Wetland

River

Shallow, groundwater fed
wetland adjacent to willow
dominated area
Young Douglas-fir stand nearing
mature age class with dense
understory
Mature Douglas-fir stand
within the riparian
zone

F26

4.9

Fernridge

1

Priority 1
River
Hub
Corridor

F27

15.2

Fernridge

1, 2

Priority 1
Hub
Corridor

Riparian

Riparian area of the Little
Campbell River
Young Douglas-fir stand nearing
mature age class with dense
understory

Little Campbell River;
salmon spawning; Salish
sucker habitat

F34

5.5

Fernridge

3

Corridor

Young
Forest

B65

7.1

Booth

2

Mature
Forest

Mature
Forest

Mature Douglas-fir forest

B66

4.9

Booth

2

Hub

Young
Forest

Young deciduous stand with
dense understory

B67b

1.0

Booth

2

Shrub/Herb Shrub/Herb
Lands
Lands

B68

2.9

Booth

2

Shrub/Herb Shrub/Herb
Lands
Lands

B69

28.5

Booth

1

Priority 1
Mature
Forest

Mature
Forest

Uncommon vegetation
assemblage for
region
Uncommon vegetation
assemblage for
region
Mature Douglas-fir stand
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Area
Neighbourhood Priority
(Hectares)

Page

Site/Hub

Site/Hub

Area
Neighbourhood Priority
(Hectares)

Criteria

Habitat
Type

Description
Young Douglas-fir stand nearing
mature age class with dense
understory

B70

7.7

Booth

2

Corridor

Young
Forest

B72

1.2

Booth

2

Mature
Forest

Mature
Forest

Mixed mature forest in ReesCallard Park
Young Douglas-fir stand nearing
mature age class with dense
understory

B74

6.3

Booth

1

Priority 1

Young
Forest

B75

4.7

Booth

2, 3

Hub

Young
Forest

-

B76

3.8

Booth

2

Hub

Old Field

Young Douglas-fir stand nearing
mature age class with dense
understory

B78

3.5

Booth

2

Hub

Young
Forest

B84

3.3

Booth

3

Corridor

Young
Forest

Young Douglas-fir stand nearing
mature age class with dense
understory

B87

10.4

Booth

1, 2

Priority 1
Hub

Young
Forest

Mature Douglas-fir forest

B88

1.1

Booth/Rinn

1

Priority 1
River

River

Anderson Creek

B91

1.7

Booth

3

Corridor

Young
Forest

B94

3.0

Booth

2

Young Douglas-fir stand
adjacent to park
land

Corridor

Riparian

Young Douglas-fir stand
nearing mature age class
with dense and diverse
understory, adjacent to
Anderson Creek
Young mixed coniferous,
deciduous stand with a diverse
and dense understory

-

2.0

Booth

3

Corridor

G40

0.9

Glenwood

1

Priority 1
Mature
Forest

Mature
Forest

G41

2.2

Glenwood

1

Priority 1
Wetland

Wetland

Online wetland of the Little
Campbell River, old beaver
complex
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Site/Hub
G44

R100

Area
Neighbourhood Priority
(Hectares)
0.8

8.4

Glenwood

Rinn

2

3

Criteria

Habitat
Type

Wetland

Wetland

Description
Wetland; already in a protected
park

Corridor

Young
Forest

Mixed polygon, with Douglas-fir
and western redcedar stand
nearing mature age class with
dense understory dominating
the south- western portions and
young coniferous forest
dominating the northeastern
portions
Young mixed coniferous,
deciduous stand with a diverse
and dense understory adjacent
to park land

R101

11.0

Rinn

2

Hub

Young
Forest

R102

6.8

Rinn

2

Hub

Riparian

Open recovering gravel pit
with young deciduous
stands

R109

4.1

Rinn

2

Mature
Forest

Mature
Forest

Young mixed coniferous,
deciduous stand with a diverse
and dense understory

R111

4.6

Rinn

3

Corridor

Young
Forest

R117

2.5

Rinn

3

Corridor

Shrub/Herb
Lands

Hydro Right of Way

R118

2.9

Rinn

2

Corridor

Young
Forest

-

R119

6.0

Rinn

3

Mature
Forest

Mature
Forest

Mature Douglas-fir forest with
open understory

R120

6.9

Rinn

1

Priority 1
Corridor

Riparian

Riparian corridor around
Murray Creek

1

Priority 1
River
Corridor

River

Murray Creek

R121

1.1

Rinn

Mature
Mature
Mature forest on a steep bank
Forest
Forest
1
Priority 3 habitat but included due to the relative lack of wetland in the Study Area, its capability
should future enhancement be implemented, and the previously noted presence of rare species
0.7

Rinn

2
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Existing Environmental Policy Framework
The environmental goals for the great new neighbourhoods in Brookswood-Fernridge are
guided by those articulated in the Sustainability Charter, Official Community Plan, as well as
other municipal plans, strategies, regulations and standards. These environmental goals
provide direction to contribute to good stewardship of the land, water, air and the built
environment, protecting, preserving and enhancing Brookswood-Fernridge’s natural areas and
features for current and future generations while accommodating and integrating new
residential neighbourhoods as well as making nature accessible for all to enjoy.
Any proposed development within the Neighbourhood Plan Areas will be, at a minimum,
subject to environmental legislation and bylaws delineated below in Tables 10 and 11.
Municipal legislation and bylaws could add new environmental policy measures to protect
habitat values, including the implementation of additional permitting requirements.
A list of current applicable environmental legislation and its applicability to proposed
development is outlined in Tables 10 and 11. It should be noted that the Township has control
over the strategies, policies, and regulations listed in Table 10. The Township is required to
apply the federal and provincial legislation listed in Table 11 and will be obliged to oversee its
implementation and the receipt of approval from other levels of government, as required.
Table 10: Municipal environmental legislation governing planning and development
Legislation

Description and Applicability

Official Community
Plan (OCP)

The OCP includes policies that direct the enhancement of
ecological service capacity, protection and improvement to the
long-term ecological health of natural areas and features, as well
as functions and services of watersheds. The OCP also
designates a Streamside Protection and Enhancement
Development Permit Areas (DPAs) to ensure that watercourse
habitat, property and safety are protected and enhanced.

Brookswood
Fernridge
Community Plan
(BFCP)

As noted in Subsection 1.1 of the Assessment, the BFCP directly
lays the groundwork for the development of a ecological network
strategy as part of the neighbourhood planning process, through
the Vision, a series of Guiding Principles and policies. This
groundwork call’s for the conservation, enhancement and
management of a diverse, connected and functioning ecological
system.

Tree Protection
Bylaw 2019 No.
5478

Tree removal must be carried out in compliance with the terms
and conditions of the bylaw.
CONTINUED ON THE NEXT PAGE
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Erosion and
Sediment Control
(ESC) Bylaw 2006
No. 4381

The ESC bylaw prohibits the discharge of sediment to
watercourses and storm sewer systems for the protection of fish
habitat. Development and construction must initiate ESC
mitigation to comply with this bylaw.

Watercourse
Protection Bylaw
2012 No. 4964

This bylaw is intended to protect a watercourse from pollution,
protect infrastructure from an impediment to flow, and allow work
to be undertaken in a watercourse. Development must ensure
the requirements of the bylaw are applied.

Environmentally
Sensitive Areas
(ESA) Strategy

The ESA Strategy (1993) defines an ESA as the “physical,
biological and cultural features and processes that are of
important value to the functioning of ecosystems and can be
negatively affected by human activities”. See below for a more
detailed summary and Brookswood-Fernridge Community Profile
– page 33 – for a link to the Strategy. (tol.ca/bfnp)

Wildlife Habitat
Conservation
Strategy (WHCS)

The WHCS (2008) provides general planning and management
guidance for land use planning processes to incorporate
opportunities for habitat spaces (referred to as ‘patches’) and
corridors. The WHCS identifies five land cover habitat types and
incorporated a mapping inventory (2002). See BrookswoodFernridge Community Profile – page 42 – for more details,
including a habitat types map – page 43 – and a link to the
Strategy. (tol.ca/bfnp)

Table 11: Federal and Provincial environmental legislation governing development
Legislation

Description and Applicability

Federal

SARA provides for scientific assessment of the status of species
through an organization (COSEWIC) and applies to all federal
lands in Canada. Any development should include an assessment
of rare species potential and the development of mitigation plans
should they be confirmed to be present.

Migratory
Birds
Convention
Act

Prevents the destruction of migratory birds and their nests during
the nesting season (specific to each species), and allows the
federal government to establish Migratory Bird refuges.
Development must be conducted such that migratory bird habitat is
protected with impacts mitigated.

Fisheries Act

Subsection 35(1) is a general prohibition of serious harm to
fish and fish habitat. An Authorization will be required if any
proposed work may result in a serious harm. Changes to the
application of this legislation is anticipated in 2019.
Page
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Table 11: Federal and Provincial environmental legislation governing development
(cont’d)
Legislation
Provincial
Agricultural
Land
Commission
Act
Drinking Water
Protection Act

Description and Applicability
Governs permissible farm and non-farm activities on Agricultural
Land Reserve lands. Development must comply with permissible
activities.
Covers all water systems other than single family dwellings and
outlines water requirements for water supplies. Development must
implement measures to protect groundwater and aquifers that are
the source of drinking water

Drinking Water
Protection Regulation

Covers all water systems other than single-family dwellings (and
systems excluded through the regulation). The Act sets out certain
requirements for drinking water operators and suppliers to ensure the
provision of safe drinking water to their customers.

Water Sustainability
Act (WSA) and Water
Sustainability
Regulation

The WSA identifies instream work that requires a permit to proceed.
This may require the construction or enhancement of existing habitat.
Some work may proceed without a permit as identified under the Water
Sustainability Regulations. The WSA also applies to the protection of
groundwater.

Riparian Areas
Regulation (RAR)

Establishes directives to protect riparian areas from development so
that the areas can provide natural features, functions and conditions
that support fish life processes. Development within 30 m of a creek
will trigger the RAR which will identify setbacks that must be protected
during and after construction. Does not apply to the Agricultural Land
Reserve.

Wildlife Act

Protects raptors, birds, and other wildlife species. Development must
avoid loss of wildlife species. This may include trap and relocation
programs and the completion of nest surveys.

Heritage Conservation The Act is intended to encourage and facilitate the protection and
Act
conservation of heritage property in the Province. A significant focus
of the Act is the protection of First Nations sites and cultural heritage.
Environmental
Assessment
Act

Proposed projects designated as reviewable as a result of prescribed
type, size, scope or location are subject to an environmental
assessment. Development that falls under these categories will be
subject to review under the Act.

Groundwater Protection Sets guidelines for construction and maintenance of wells in order
Regulation
to prevent contamination and minimize waste of groundwater.
Development will be required to apply the requirements of the
Regulation if well construction is proposed.
The EMA regulates industrial and municipal waste discharges,
pollution, air quality, hazardous waste and contaminated site
remediation. Development may be subject to inspection per the EMA
if the presence of contamination is anticipated.

Weed Control Act

The Weed Control Act prohibits the spread of weeds deemed
“noxious” under the existing Regulations.

Page

74

Environmental
Management Act
(EMA)

Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
October 2019 – 18-8223

Most recently, the Brookswood-Fernridge Community Plan, adopted by Council in October
2017, provides new environmental policies that both integrates with existing Township of
Langley strategies, policies and regulations, as well as presents an opportunistic pathway
forward to establish neighbourhoods that create places where the built and natural
environments co-exist and effectively integrate. As previously stated in Subsection 1.1 of this
Assessment, in the Brookswood-Fernridge Community Plan, Section 9 Implementation,
Subsection 9.1 Phasing, Policy #4 states that “each neighbourhood plan process shall
incorporate environmental network planning for the purposes of identifying priorities,
restoration and enhancement of a network of important environmental and natural assets that
support biodiversity”. In summary, this policy directs the development of a policy framework
for an “ecological network” in the neighbourhood plan areas.

4.1.

Environmentally Sensitive Areas Background
A number of ESAs identified in the Township’s 1993 ESA report were located within the
Neighbourhood Plan Areas. In fact, the entirety of the Study Area, including that portion of
Brookswood not within any of the sub-Areas (Booth, Fernridge, Glenwood and Rinn) is
located within an identified ESA. These are listed in Table 12. Each ESA is also indicated on
Figure 12.
It should be noted that the most valued habitat in the Study Area is indicated on Figure 12 to
provide an indication of its location in relation to the various ESAs. Further discussion of
valued habitat is provided in Section 5.4
It should be noted that ESA 70 is indicated as an upland bog. However, bog was not observed
in that part of ESA 70 within the Study Area. As such, it is likely that bog habitat is either
located within the ESA but outside the Study Area or it has been infilled or modified since the
original ESA study was completed in 1993.
Habitat features were identified in each of the ESAs located within the Study Area. Valued
habitat was identified through the hub and site habitat evaluation matrix and during field
surveys. Any habitat hub or site that was considered to have Priority 1 quality habitat was
considered to be an important habitat feature. Table 12 provides a summary of the habitat
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Table 12: ESAs identified in the Study Area1
Type
No.
Name
Primary
Secondary
(Type 1)

(Type 2)

Rating Area (ha)

Location

67

Murray Creek

Watercourse

Forest

1

398

Rinn

69

Forest between Anderson and
Murray Creek

Aquifer

Forest

1

131

Rinn

70

Upland Bog, SW Langley

Wetland

Forest

1

22

Rinn

71

Sunrise and Rees Lakes

Aquifer

1

36

Between Rinn, Booth
and Glenwood

1

184

Rinn, Booth

3

3,903

Rinn, Glenwood

73

Anderson Creek, Upper Reaches Watercourse

Forest

76

Upland, Murray and Anderson
Creek Areas

Agriculture

77

Langley City/Brookswood
Aquifer

Aquifer

Urban

1

603

Rinn, Brookswood2

78

Brookswood/Fernridge Aquifer

Aquifer

Urban

1

992

Rinn, Booth,
Glenwood, Fernridge,
Brookswood2

79

North Campbell Aquifer

Aquifer

Urban

1

392

Booth, Glenwood,
Fernridge

81

Mirror Ponds, Former Gravel
Extraction

Aquifer

Wetland

1

27

Booth, Fernridge

83

Campbell River, Lower Reaches Watercourse

Forest

1

164

Booth, Fernridge

84

Campbell River, Middle Reaches Watercourse

Wetland

1

547

Glenwood, Fernridge

Upland SW of Campbell River
Agriculture
3
645
Fernridge
Valley
Table reproduced from Westwater, 1993.
Brookswood is that part of the Study Area outside of Booth, Fernridge, Glenwood and Rinn

87
1
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Table 13: A summary of habitat types in each ESA and associated habitat quality
Habitat Type Present
ESA

Mature
Forest

Young
Forest

Wetland

Stream

Riparian

1

1

2/3

1

2

2

1

2

67
69

2

70
71

Pond/Lake

Shrub/Herb

3

3

73

1

76

3

2

2
2

2/3

77

3

2/3

1

3

78

1/2

1/2/3

2

2/3

79

1/2/3

81

2/3

3

3

2/3

2
2/3

1

83

1

84

1

87

Oldfield

2/3

1

1

1/2

1

1

1/2/3

1/2/3

3

1=Priority 1; 2=Priority2; 3=Priority 3 (See Table 6 in Section 2.3)

As indicated in Table 13, a total of eleven (11) of the ESAs within the Study Area have an area
that provides Priority 1 value habitat which is the highest value that was observed. Discussion
of each ESA with a Priority 1 value component follows:
ESA 67
ESA 67 is Murray Creek and its associated riparian area which flows north along the eastern
boundary of Rinn. The creek and its riparian area have been identified as Priority 1 habitat
within this section of Rinn.
ESA 69
ESA 69 is partially located within Rinn. It also extends to the east of the Study Area. It
contains old field, young forest, mature forest, riparian and stream (Anderson Creek) habitat.
Anderson Creek was identified as a habitat within ESA 69 that has Priority 1 habitat quality
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ESA 70
ESA 70 is partially located in a small section of southeastern Rinn. Within the Study Area, the
only Priority 1 habitat that is present is a small section of Anderson Creek. The other two
areas providing habitat value provide Priority 2 habitat (riparian and young forest).
ESA 73
Upper Anderson Creek constitutes ESA 73. It flows along the southwest boundary of Rinn and
then through the northeast corner of Booth. The channel itself provided Priority 1 habitat while
the riparian zones ranged from Priority 1 to 3.
ESA 77
ESA 77 makes up the northern portion of Rinn but also extends southeast and northwest of
the Study Area. Habitats within this ESA include riparian habitat around a Murray Creek
tributary (R120 on Figure 9), young forest around the Langley Rod and Gun Club and
adjacent to the Hydro ROW south of 42nd Avenue and west of 212th Street, young forests
throughout residential neighbourhoods, and a shrub/herb dominated field under a BC Hydro
ROW.
ESA 78
ESA 78 extends across the northern portion of Booth. It also encompasses small part of Rinn
and Fernridge as well as the majority of Glenwood. The primary habitat feature was a patch of
mature Douglas-fir forest (B65 on Figure 6), mature bigleaf maple forest in Rees Callard Park
(B72), the northern reach of Anderson Creek and associated riparian zone (B88 and B94
respectively), and the unusual shrub/herb assemblage at B68. All of these provided Priority 1
habitat although some of Anderson Creek’s riparian habitat was rated as Priority 2.
ESA 79
ESA 79 is located in Booth, Fernridge and Glenwood. The most significant habitat in the ESA
is Hub B69 (a large Douglas-fir stand) on the border with Surrey. It provides Priority 1 habitat.
Sites F02 (shallow open pond) and F05 (young Douglas-fir stand) also provide Priority 1
habitat (both indicated on Figure 7).
ESA 81
ESA 81 is a small area straddling the Booth and Fernridge boundary. One of the most
significant habitat areas located in the Study Area is the Horne Pit wetland which is identified
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ESA 83
The Little Campbell River and associated riparian zones constitutes the majority of ESA 83
which provides Priority 1 habitat. It is located in Fernridge with a small section extending into
Booth. Some of the young forest associated with this area was rated Priority 3. The Horne Pit
wetlands abut the river zones near the boundary with Booth.
ESA 84
ESA 84 is composed of the upper Little Campbell River and associated riparian zone that is
conveyed through the upstream section of the river in Fernridge and Glenwood. This includes
the on-line wetlands at the south border of Fernridge. The entirety of the river within the Study
area provides Priority 1 habitat although some of the riparian zone is rate as Priority 2 and 3.
ESA 87
That portion of ESA 87 within the Study Area is located entirely in Fernridge. Site F05 (young
Douglas-fir stand) provides the only Priority 1 habitat in this ESA.
It should be noted that a number of ESAs are indicated in Figure 12 that are located entirely
outside any Neighbourhood Area (ESA Nos. 64, 66, 72, 80 and 88). Discussion of these has
not been provided.
From a hydrogeological perspective, almost the entirety of the Study Area overlays the
Brookswood Aquifer. There are small extensions of the other aquifers into ESA Nos. 69, 76,
77, 79, and 87. A total of thirteen (13) ESAs are listed on Table 12 above. Of these, eleven
(11) contain components that provide Priority 1 habitat consisting of: streams, ponds and
wetlands with their associated riparian zones; mature and young forest; and areas with
uncommon shrub/herb assemblages for this region. It is suggested that the Priority 1 habitat
components within the 11 ESAs discussed above should be prioritized and considered for
protection. In addition, those habitat components that link to environmental areas and features
outside of the Study Area should also be prioritized for protection. Not only would this provide
protection for the natural habitat relied upon by fish and wildlife, it would also serve to provide
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5.0 Environmental Planning for Great New
Neighbourhoods
Green Infrastructure Network planning is a proposed strategic approach to conserve, enhance
and manage natural areas and features in the new Neighbourhood Plan Areas of BrookswoodFernridge. But it is more than that. There is a growing body of research from a variety of
disciplines and interests, that demonstrates, as in nature, no component of the ecological
network in an area exists in isolation; every piece is connected and exerts impacts and
influences on surrounding environments. This same research also demonstrates that it is not
only natural environments, that have been conserved separate from the built environment, that
provide ecological services, but that the built environment not only depends on the natural
environment but can also contribute, in a productive way, to ecological services as well.
By viewing and managing the natural areas and features and the built environment in the
Neighbourhood Plan Areas as components of the same network, synergies between natural
and built environments, policies, regulations and the community Vision and Guiding Principles
can be identified and incorporated. These synergies extend to reflect community values and
support a vision of ecology, health, livability and resilience, thus shaping a unique opportunity
for a ‘made in Brookswood-Fernridge’ holistic approach to environmental planning.
Environmental change, whether human-caused or natural, has the potential to significantly
affect the livability of our municipality and region in the future. Green Infrastructure Network
planning has an important role to play in this fluctuating and uncertain context. The broader
region is expecting warmer, drier summers and milder, wetter winters as a result of climate
change. Impacts expected to affect the Township of Langley and it’s communities include
summer drought, air quality degradation, changes to ground water and more frequent and
severe weather events during winter months. Ecosystem changes may also happen more
quickly than most native plants and animals can adapt, while adaptable, invasive species may
flourish. These potential impacts could have serious repercussions for human health,
communities, infrastructure, ecosystems and lifestyles.
The proposed Green Infrastructure Network planning approach represents an opportunistic
pathway forward to establish a pragmatic foundation and response to environmental planning.
Green Infrastructure Network planning includes both large and small components that in a
‘green-field, new residential neighbourhood context’ work collectively to improve the evolving
outcomes of the urban built environment, and preserve and enhance the natural environment.

resilience, support healthy plant, fish and wildlife communities, and contribute to
neighbourhood character and complete neighbourhoods and communities. In short, the
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Natural and nature-supportive components work together to help sustain clean water, recharge

ecological network planning approach extends beyond the current environmental strategies
and policies applied throughout the Township of Langley.

A Neighbourhood Green Infrastructure Network (GIN)
Green infrastructure is a relatively new phrase. The following section describes some of the
basic concepts of green infrastructure and its potential for application of the ecological network
planning approach in the Brookswood-Fernridge neighbourhood plan areas.
5.1.1

What is Green Infrastructure

Green infrastructure refers to and includes natural ecosystem components such as natural or
semi-natural forests, wetlands, watercourses and other waterbodies, and human-made
components such as manicured parks, landscaping trees, rain gardens and greenways.
Green infrastructure also refers to hydro-engineered and bio-engineered features that mimic
and incorporate natural environment resources and mitigate negative environmental effects
from human activities and the built environment, benefiting both people and wildlife.
The term ‘green infrastructure’ is linguistically intentional and a strategic move to reposition
‘green’ elements, features and functions as neighbourhood and community necessities, and
not simply amenities. Green infrastructure of an urban neighbourhood is as essential as the
network of roads, sidewalks, pathways and trails that provide for the movement of people
and a variety of park spaces that provide places for residents to play and recharge. Green
infrastructure provides a critical underlying foundation to support the function and quality of
neighbourhoods and communities and also supports the function and quality of ecological
spaces.
Lastly, incorporating green infrastructure differs from conventional approaches to land use
planning and urban design because it looks at conservation values and actions in concert
with growth management, land development and built infrastructure planning. Green
infrastructure elements can range in size from small, street or lot-level features to
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5.1.2

What is a Green Infrastructure Network (GIN)?

When a variety of green infrastructure components are connected, the resulting framework is
referred to as a green infrastructure network (GIN). The initial and first step in developing an
integrated system of green infrastructure in a neighbourhood is identifying and prioritizing the
natural and semi-natural ecosystem components of the area. In the Brookswood-Fernridge
context, this has been accomplished through the completion of the Environmental Review,
(this document), the Tree Canopy Cover Assessment (forthcoming), the Archeological
Overview Assessment (forthcoming), as well as information from Anderson Creek and
Fernridge Integrated Stormwater Management Plans [ISMPs] (published under separate
covers). The environmental analysis and inventory contained in this document have been
prepared using Geographic Information Systems and a variety of data sources, as well as
applying the principles of landscape ecology and conservation biology to identify a ‘connected
network’ of natural and semi-natural lands most critical to an area’s long-term ecological and
biodiversity health. Ecological components and features are prioritized for their relative
importance and form the foundation of the development of a green infrastructure network
(GIN) within new urban neighbourhoods.

5.1.3

Why a Green Infrastructure Network (GIN) Planning Approach in the
Brookswood-Fernridge Neighbourhood Plan Areas.

Within the context of new neighbourhoods in Brookswood-Fernridge, a green infrastructure
network (GIN) approach builds on traditional Environmentally Sensitive Areas (ESA) and
Wildlife Habitat Conservation Strategy identification, mapping and planning methods2. All
three approaches address the need to spatially delineated, important natural and semi-natural
assets within neighbourhoods and communities; Essentially a ‘data baseline’ is required.
However, the green infrastructure network planning approach is a departure from the other two
in that it is more expansive and encompasses an interconnected network of both natural and
human-made, engineered green components. Therefore, a broader ‘data baseline’ is
necessary. In addition to the documents listed above in the previous section, human-made,
engineered ideas and methods are found in the Anderson Creek and Fernridge ISMPs as well
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as the Rainwater Policies and Procedures document (published under separate covers).

2

Refer to ‘Environment’ section, beginning page 33 of the Brookswood-Fernridge Community Profile for an
overview of the Township of Langley’s Environmentally Sensitive Areas (ESAs) and Wildlife Habitat conservation
Strategy documents.
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Furthermore, green infrastructure network planning method also incorporates ‘green’
components that are not limited to typical land uses and spatial planning, yet are urban policy
and practice in terms of function and outcomes as they contribute to or reduce impacts on
ecological systems in an urban context. Examples include policies and practices related to
active transportation, greener buildings, and ‘green’ innovation related to energy supply and
demand, to name a few.
Lastly, the green infrastructure network planning approach is a science-based and a ‘systems
thinking’ method within the context of urban neighbourhoods. This form of ecological and
biodiversity management is guided by ‘Sustainability Goals’ of the Township of Langley’s
Sustainability Charter, specifically the Goals of “conserve and enhance our environment” and
“increase biodiversity and natural capital”. The green infrastructure network planning method
shares many of the elements of the ESA and Conservation approaches, however, it focuses
not just on the protection of existing priority areas, viewed in isolation, but recognizes that all
aspects or ‘building blocks’ of residential neighbourhoods and the community can contribute to
the function and integrity of ecological systems and biodiversity.
5.1.4

Components of a Green Infrastructure Network (GIN)

Green infrastructure network (GIN) planning approach contributes to and is essential to
building great new residential neighbourhoods that are complete, resilient and durable,
walkable, and quality places. Green infrastructure network, as a departure from old ways of
thinking about neighbourhood urban design and environmental planning, expands and
improves land use policy and practice.
A green infrastructure network is comprised of several foundational components, grouped into
three categories – terrestrial, aquatic and groundwater parts. The terrestrial part of a green
infrastructure network is composed of four main geo-spatial components: Hubs, Sites,
Corridors and The Matrix, and are described and summarily outlined in Table 12, as follows:
Hubs are the heart of the network. Hubs are relatively large, typically non-linear open space
areas of complex ecological processes of a significant or noteworthy nature. This includes
relatively large patches of natural woodlands or forestlands, grasslands, and wetlands, as well
as human-made areas such as waterbodies and passive parks. Hubs often provide a variety
of benefits, including improving air quality, filter water, store carbon, and provide recreational
amenities and health benefits.
Sites are similar to Hubs but are relatively modest areas of less complex ecological

buffers, and other green spaces and can provide some of the same benefits as hubs.
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processes, compared to Hubs. Similar to Hubs, Sites include small natural and semi-natural

Corridors are comprised of a mix of curvilinear and somewhat linear linkages that offer
species and ecological process connections between Hubs, Sites and, at times, a myriad of
green infrastructure functions located in The Matrix. Corridors tie the network together and
make it bigger than the sum of its individual parts. Effective connectivity among Hubs and
Sites supports movement of people (e.g., greenways), plants and urban wildlife (e.g., riparian
corridors).
The Matrix are the landscape spaces and areas outside and between the Hubs, Sites and
Corridors. It includes a multitude of smaller natural features that are not connected or are
‘lightly’ or closely connected to one another, but together provide important benefits.
Conservation, restoration and engineered interventions in The Matrix support ecosystem
functions such as stormwater infiltration, pollinator mobility and seed dispersal for plants. They
can also act to buffer and/or complement adjacent ecosystems or features in a green
infrastructure network.
Table 12: Terrestrial Parts of the Green Infrastructure Network
GIN
Components
Hubs

Sites

Size

>10 ha

Definition
Areas of complex ecological processes; the largest available areas
with intact natural habitat and ecological function that can support
populations of many native wildlife species.

Smaller vegetated and non-developed sites of less complex
ecological activity with some ability to address those smaller features
0.25 – 10 ha missed by hubs. May not be connected to the GIN.

Corridors

10-100m
wide

The Matrix

NA

Pathways between hubs and sites or wildlife corridors; provide
dispersal routes for plants and wildlife as well as for abiotic
processes such as water, energy and materials.
The rest of the land base outside of the hubs, sites and corridors.

The aquatic parts of a green infrastructure network are typically connected via watercourses
and their associated riparian areas. Wetlands and ponds are also connected to the GIN via
open watercourses and groundwater. These connections serve to allow for the movement of
aquatic species throughout the Study Area as well as into the larger regional context. In
addition, many terrestrial wildlife species utilize riparian corridors for migration purposes. The
Groundwater parts are also connected to the GIN as they can convey water within and to
other areas of the municipality and areas beyond, as well as contributions to surface
waterbodies.
The GIN not only exists within the Study Area but also beyond it boundaries and the internal
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GIN must connect with the external GIN. A desktop review of existing information and
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5.1.5

Importance of Adjacent Agricultural Lands to a Green Infrastructure Network

The agricultural lands adjacent (south and east) to Neighbourhood Plan Areas in BrookswoodFernridge play a critical role in contributing and maintaining ecological functions and services.
The two dominant watersheds of Little Campbell River and Anderson Creek, that encompass
nearly all of the Neighbourhood Plan Areas, includes lands that fall within the Agricultural land
Reserve, lands which are essential to the broader Green Infrastructure Network. These areas
include natural and semi-natural areas that provide ecological services. Farming operations
often protect and respect ecological areas and their beneficial services include maintain
hedgerows to protect habitat, apiculture (bee hives for honey and pollination purposes), the
preservation of riparian setbacks around watercourses and controlling runoff.
Farmers often understand the ecological benefits of sound farming practices as they too
benefit from clean water, unpolluted soils, and clean area. The Environmental Farm Plan
Program (managed by the BC Agriculture Research & Development Corporation) is one way in
which farmers can be supported in improving the ecological sustainability of their farming
operations. The Ecological Services Initiative (ESI), a pilot program, that was initiated and
funded by the Township of Langley and managed by the Langley Sustainable Agricultural
Foundation (LSAF), along the riparian areas of Bertrand Creek may have relevance for the
riparian areas along Little Campbell River and Anderson Creek. The ESI program works with
local farm land owners and focuses on the restoration and enhancement of watercourse
riparian areas. Initiating and incorporating the ESI program along riparian areas in the
adjacent agricultural lands of Neighbourhood Plan Areas could add substantially to the
ecological functions and services of the Green Infrastructure Network of the area.
5.1.6

Neighbourhood Benefits from a Green Infrastructure Network (GIN)

As alluded to above, green infrastructure and an associated network, in both its natural form
and its human-made form, provides a variety of ecosystem services that support climate
resilient, healthy and livable neighbourhoods and communities. By prioritizing and integrating
green infrastructure into the built environment, great new neighbourhoods will receive
environmental, economic and social benefits that nature can provide. Neighbourhood Benefits
from a green infrastructure network includes:
QUALITY OF LIFE. Green infrastructure improves livability, contributes to local character and
provides access to nature.

RECREATION. Connected and expanded greenspace networks increase both passive (e.g.,
walking, bird watching) and active (e.g., jogging, cycling, disc golf) spaces.
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HUMAN HEALTH. Physical, social and psychological well-being of humans is positively

FOOD PRODUCTION. Green Infrastructure supports a diversity of insects, plants, animals and
other organisms, many of which are beneficial to local food production.
ENVIRONMENTAL EDUCATION. Greenspace creates more opportunities for people to experience,
engage with, and learn about nature and ecosystem services.
FINANCIAL. Some businesses are drawn to greener neighbourhood environments due to the
livability attributes. Green infrastructure can also minimize capital requirements and reduce
long-term maintenance and replacement costs associated with traditional infrastructure.
STORMWATER MANAGEMENT. Green infrastructure can mimic and replace conventional ‘grey’
infrastructure such as stormwater pipes and tanks resulting in reduced capital and
maintenance costs. Trees and vegetation decrease the amount of hard surfaces and increase
rainwater interception and infiltration, reducing the risk of storm sewage overflows and flooding
during extreme weather events
ENERGY EFFICIENCY. Trees and vegetation shade and cool buildings in the summer, and help
insulate buildings in the winter.
AIR QUALITY. Trees help cool the atmosphere, reducing the production of harmful pollutants. Trees
and vegetation also absorb and store carbon dioxide, and release oxygen into the atmosphere.
HAZARD REDUCTION. Vegetation and healthy soles clean urban runoff and allow water to be
absorbed into the ground, recharging streams and groundwater.
BIODIVERSITY. Natural vegetation, streams, lakes and wetlands provide habitat, including food
and shelter for a diversity of species. Natural corridors allow plants and animals to move
between larger habitat areas, overcoming the effects of habitat fragmentation and helping to
diversity the gene pool.
5.1.7

Methods for Establishing the Green Infrastructure Network (GIN) for the
Brookswood-Fernridge Neighbourhood Areas

The methods for identifying a conceptual Green Infrastructure Network for the neighbourhood
plans in Brookswood-Fernridge involve four (4) Steps.
Step One is identifying and assembling an inventory, or ‘baseline’ of environmental features
and assets in the neighbourhood plan areas. As discussed above, there are a series of
documents and associated mapping that can contribute to the total environmental inventory,
including the Environmental Review (2019) the Tree Canopy Cover Assessment Report and
the Archeological Assessment (forthcoming), as well as environmental information from
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Anderson Creek and Fernridge Integrated Stormwater Management Plans (2014).

Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
October 2019 – 18-8223

Step Two would involve the delineation of possible green infrastructure network opportunity
areas – Hubs, Sites, and Corridors – that could comprise the green infrastructure network in
each of the neighbourhood plan areas.
Step Three would include analysis of the green infrastructure network opportunity areas in
each of the neighbourhood plan areas. In light of neighbourhood land use and neighbourhood
design patterns
Step Four would involved the development of a green infrastructure network – Hubs, Sites
and Corridors – for each of the neighbourhood plan areas. This step would also involve the
identification of features and components that would be incorporated into The Matrix, such as
small natural and semi-natural spaces and corridors, neighbourhood urban tree canopy, other
environmental inventory enhancement practices and engineered features that mimic natural
processes, such as those discussed in the Rainwater Policies and Procedures document
(2019) [published under a separate cover]. This Step would also explore mechanisms to
facilitate, as much as practicable and legally feasible, a fair and equitable distribution of costs
and benefits of implementing the neighbourhood-wide green infrastructure network.

Considerations for the Creation of a Neighbourhood Green Infrastructure
Network (GIN)
5.2.1

Objectives

As referenced, maintenance of ecological function is the primary goal of the green
infrastructure network strategy. A sustainable environment provides clean air and water,
viable habitat, support for wildlife and agriculture, and a healthy environment for people.
There is also an intrinsic value in creating opportunities for people to connect with nature.
According to Metro Vancouver’s Policy Backgrounder for Green Infrastructure (2015), “a large
and growing body of research demonstrates that physical, social, and psychological well-being
are positively influenced by our views of and access to nature.” As such, the restoration,
maintenance and enhancement of ecological function will not only benefit habitat and wildlife,
it will also benefit people.
In reviewing the background information and policy framework for the Neighbourhood Plan
Areas, conducting the environmental assessment, and evaluating the Township’s ESA
strategy, a number of management objectives have been identified. While prepared
specifically for this study, these objectives may also be applied to the rest of the Township.

potentially enhance those components of the terrestrial and aquatic habitat, as well as the
groundwater resources important to both the natural habitat and for human use, that are deemed
significant. Ultimately, the intention is to identify a series of objectives that will allow for
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Management objectives may be considered to be targets for the Township to protect and
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5.2

development in the built environment to proceed within the Brookswood-Fernridge Study Area
while at the same time protecting those elements that are critical to ongoing habitat functionality.
The following green infrastructure network management objectives and their rationales are
provided. Please note that they are not ranked in order of importance.
Municipal Jurisdiction
1. Maintain/Improve Connectivity
The maintenance of connectivity within the Neighbourhood Plan Areas as well as at a
municipal and regional level helps maintain ecological function and resiliency. The Township
should strive to protect, maintain, and where possible, increase these connections within a
green Infrastructure network, particularly those identified as having the most valued habitat
(Priority 1 habitat areas).
2. Maintain/Increase Tree Canopy
Tree canopies provide a number of benefits for both terrestrial and aquatic habitat and are a
keystone of many ecosystems. Tree canopies provide habitat for a variety of terrestrial species
including forage habitat, cover habitat, and nesting/denning habitat. As such, a large part of
the habitat trees play a dominant role in making up the GIN. Trees, and particularly a canopy
of several or many trees, intercept rain such that the discharge into watercourses is slowed,
which can reduce erosion and sedimentation, assist in groundwater recharge, and provide
shade, helping to moderate temperatures in waterbodies and in terrestrial habitat.
Given the introduction of new residential neighbourhoods within the Brookswood-Fernridge area,
the restoration, maintenance and enhancement of tree canopy will be critical for maintaining
terrestrial habitat connectivity and function as well as supporting aquatic and groundwater
ecosystems. The Township should strive to maintain and, where possible, increase the tree
canopy through appropriate policy and regulatory measures as one of its management objectives
for the Neighbourhood Plan Areas. In particular, this should focus on the hubs, site and corridors
identified in this report. In particular, Priority 1 hubs and sites should be a target for protection.
This would require a follow-up ‘baseline’ tree canopy estimate and assessment (forthcoming).
Furthermore, the introduction of new residential neighbourhoods will result in a combination of
‘some’ tree loss and tree gain. The concept of “right tree, right place, right purpose” is
foundational to the goals of conservation, restoration, enhancement, maintenance and
partnerships to neighbourhood forest management. This focuses on ensuring suitable tree

stands. The emphasis is on making sure tree species are well suited to ecological conditions
and new climate realities.
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species are retained and incorporated to match the intended function and available growing

3. Hazard Tree Management
Hazard trees are often those that have become a risk to life or property where removal would
be appropriate. However, hazard trees are also those that tend to be degenerating and, as a
result, provide habitat for such species as bats or woodpeckers. These “wildlife trees” should
be protected to the greatest extent possible assuming that in doing so, life and property are
not threatened.
The management of hazard trees is regulated under the Riparian Areas Regulation when it is
located within a setback of a watercourse established in response to a development proposal.
4. Costs and Benefits Balance
There are costs and benefits associated with the creation of a green infrastructure network, as
part of a neighbourhood plan. Some components have a greater cost relative to others that
have a lesser cost. A key management objective for the Township would be the exploration
and identification of a variety of mechanisms to facilitate a fair and equitable distribution of
costs and benefits of creating and managing the components of a green infrastructure network
and biodiversity in the Brookswood-Fernridge area.
Federal or Provincial Jurisdiction
5.

Protection of Wetlands

Wetlands provide a variety of important habitat functions. There are a number of species that
rely on wetlands for all or some of their life cycle including Species at Risk such as Western
toad, Red-legged frog and Vancouver Island beggarticks. In addition, wetlands can play an
important role in the uptake and attenuation of pollutants that discharge to the aquatic
environment, recharge groundwater, help mitigate excessive stream flows, and help regulate
atmospheric gases.
Given these important functions and the relative scarcity of wetlands within the Study Area,
their protection should be a priority management objective for the Township. This should
include the establishment of buﬀers around the perimeter of ponds for additional protection. It
is recommended that the Township develop site-specific recovery strategies for selected
wetlands with significant habitat capability such as F01 and F02 in Fernridge.
Wetlands are protected under the Fisheries Act and Water Sustainability Act. The Species at
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Risk Act may apply.
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6.

Protection of Watersheds and Watercourses

Watersheds and the watercourses linking them provide a variety of habitat benefits besides
habitat for fish and fish species. Obviously, streams and rivers provide habitat for fish species.
In addition, watercourses that are inaccessible to fish can still provide a food and nutrient
contribution to downstream fish-occupied reaches. A variety of other species can utilize
watercourses for a number of their life-cycle requirements such as food foraging, migration,
and breeding.
These important habitat functions are protected by legislation at the federal, Provincial and
municipal levels. These establish buﬀers around watercourses, outline the implementation of
mitigation associated with instream work, and require the construction of oﬀsetting habitat in
the event that habitat impacts are required. The Township if often tasked with ensuring that
proposed developments address these requirements and should continue to do so.
At a watershed level, the Township should strive to implement appropriate storm water
management for developments such that flow discharging to watercourses mimics the
predevelopment conditions to the greatest extent possible (e.g, guidance from Integrated
Stormwater Management Plans; ISMPs). In addition, the treatment of pollutants in runoﬀ
should be a goal, perhaps through the introduction of onsite biofiltration ponds or swales.
Watercourses are protected under the Water Sustainability Act. In cases where a serious harm
to fish and fish habitat is required, the Fisheries Act also applies. The Species at Risk Act may
also apply.
7.

Protection of Riparian and Watercourse Corridors

Riparian areas provide a variety of habitat benefits to both terrestrial and aquatic ecosystems.
They are often preferentially utilized by terrestrial wildlife species as corridors linking hubs and
sites. Aquatic benefits include: shading watercourses for improved water quality; stabilizing
channel banks; acting as a source of woody debris; acting as a source of food and nutrients
discharging to the water column; and filtration of pollutants.
Riparian areas are managed under legislation at both the provincial and municipal levels. The
requirements of this legislation should be applied in the establishment of a management
objective for riparian areas in the Study Area.
Riparian areas are managed under the Riparian Areas Regulation. The Township is required
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to comply with its minimum requirements.
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8.

Protection of Species at Risk and Their Habitats

Given their rarity, the protection of at-risk species should be a management objective for the
Study Area. Species and ecosystems may be at risk for several reasons; however, habitat loss
is considered to be the primary factor. Urban areas pose particular challenges due to the
limited availability and degraded condition of existing habitat in addition to continued
development pressure. Species management strategies should be developed for species that
are at risk. A species range should also be considered in its entirety, regardless of
jurisdictional boundaries. These strategies should provide clear direction for management
requirements on private property. On Township owned lands, it is recommended that Species
at Risk strategies be developed with the federal Recovery Teams, particularly given that at-risk
species are under senior government jurisdiction, or possibly adopt existing strategies.
It should be noted that some at risk species can be cryptic and diﬃcult to locate without a level
of expertise in their assessment. As such, they can be missed during site assessments and
subsequently lost in the process of development. As such, detailed site assessments are
recommended when an area is slated for development. These assessments should include a
particular focus on those species referenced in Section 3.2.
The Species at Risk Act applies to this objective.
9.

Protection of Groundwater Resources

Protecting groundwater is a critical management objective. As referenced, the Brookswood
Aquifer is the dominant groundwater feature in the Study Area. It experiences a high demand
such that base flows in Anderson Creek can be aﬀected. In addition, the high nitrate levels
observed could aﬀect water quality for domestic use.
Protection of components of the GIN that assist with groundwater recharge are an important
tool for this objective. It can be assumed that much, if not all, of the GIN will assist with
recharge although more detailed studies will be required at a site-specific level to confirm. In
addition, measures to reduce water use and protect existing resources could be implemented
(see Section 3.3 for additional detail).
The Water Sustainability Act applies to this objective.
10.

Management of Invasive Species

As referenced, there is a significant invasive species presence throughout the Study Area.

can also be aggressive in out- competing established native species. Some species can also
negatively aﬀect human, livestock and wildlife health, as well as the economy. The creation of
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Invasive species can compromise habitat in a variety of ways. They are often the first to

habitats dominated by a single species reduces its potential to be utilized by native wildlife,
aﬀecting biodiversity.
It should be noted that a significant outcome of these objectives would be the maintenance of
biodiversity in the Study Area. Biodiversity is important for a variety of reasons. It allows for
greater species diversity that promotes sustainable natural ecosystems. It also promotes
healthy ecosystems that are able to recover from impacts. The implementation of policies that
protect and maintain important habitat and the components of the GIN will play a significant
role in maintaining biodiversity.
A recommended management goal is to strive to reduce and management the presence of
invasive species to the greatest extent possible (see Section 5.2.1 for additional detail).
The Weed Control Act applies to this objective.
5.2.2

Management Measures for a Green Infrastructure Network (GIN)

In order to maintain and protect habitat within ESAs and the GIN, the Township has a number
of options at its disposal. An obvious tool is to implement protection on public lands, particularly
within the parks system. As referenced, this recommendation is particularly applicable to the
most valued habitat identified in the Study Area, the GIN connecting them, and the GIN
connecting to the regional network. This protection could be bolstered through the
implementation of the restoration and enhancement options discussed in Section 5.1.13.
It is recognized that development will proceed within the Study Area, either on private lands or
within the public lands if infrastructure or amenity installation is proposed. A series of
measures have been recommended for consideration to address the requirements to identify
and protect critical habitat.
1.

All land use applications or proposed Township infrastructure installation should include
an assessment of the natural habitat and resources supported within a proposed
construction envelope in order to establish baseline conditions. This should include:
a. Confirmation if the development is proposed within valued habitat within the GIN;
b. Development of a site-specific study protocol that identifies information
requirements which are to be submitted with land use applications or for proposed
development. These will be intended to mitigate impacts and establish baseline
conditions;

d. Presence of intact forested blocks including species composition, age stand, etc.;
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c. Identification of watercourses, wetlands, ponds and their associated riparian areas.

e. Presence of specimen and wildlife trees;
f.

Presence of rare species, both aquatic and terrestrial, where possible;

g. Invasive species presence; and
h. Potential for the area to contribute to groundwater recharge.
2.

Inclusion of impact mitigation plans to sensitive environmental components including:
a. Erosion and sediment control;
b. Channel isolation for work within watercourses;
c. Clearing and grubbing plans confirming compliance with the following:
i.

Bird nest surveys;

ii.

Rare species salvages;

iii.

Soil stockpiling; and

iv.

Management of contaminated soils (pollutants, weeds).

d. Spill response;
e. Hazardous materials management;
f.

Site restoration; and

g. Retention of significant habitat features.
3.

Monitoring of construction to ensure the eﬃcacy of impact mitigation.

4.

Post-construction monitoring to determine if site protections remain in place and
impacts to environmental receptors are not occurring.

In some cases, a proposed development or infrastructure installation may require an
unavoidable loss of important habitat. These would be candidates for the construction of
compensatory habitat or the enhancement of existing habitat to oﬀset the loss. In the case of
aquatic habitat, this can be a requirement of the federal Fisheries Act where a “serious harm”
to fish or fish habitat will result. The Township also implements protection with respect to
streamside areas. In other cases, there may be no legislative requirement, such as where rare
species are impacted on provincial lands given the current lack of species at risk legislation in

plans.
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British Columbia. Under these circumstances, it is recommended that the Township exercise

5.2.3

Management Mitigation and Best Practices for a Green Infrastructure Network

Direct loss or long-term alteration of habitat cannot be eliminated during the course of
development. However, its eﬀects can be mitigated through a number of factors including
setting aside areas of most valued habitat from development. In addition, areas that have been
temporarily impacted for construction access can be restored and enhanced with native
vegetation, incorporation of habitat elements (e.g., coarse woody debris), reconstruction of
channels or wetted habitat, etc. Some mitigation practices consist of:
1.

Avoidance

Direct impacts to wildlife can typically be avoided through a combination of avoidance,
assessments, salvages, and the application of species-specific timing windows. Initially,
background review and site assessments should be conducted to determine what species may
be present, particularly at-risk species. If they are present, then development must proceed in
accordance with senior government requirements.
2.

Trapping and Salvages

Where avoidance cannot be accommodated within a development, trapping and salvage
programs should be initiated. In some cases, detailed trapping protocols will require
implementation over a multi-day period until the trapping eﬀort experiences significant
diminishing returns (e.g., Pacific water shrew).
3.

Timing Windows

The application of species-specific timing windows can also mitigate the direct loss of wildlife.
The Township utilizes the regional timing window for the Lower Mainland as defined by the
Province during the completion of instream works. Generally this means conducting instream
work during the window of least risk for salmonid presence, typically August 1 to September
15 in most cases. Some additional timing considerations may be required where Salish sucker
are suspected to be present.
Timing windows can also apply to nesting birds. The bird nesting window for the Lower
Mainland extends from April 1 to July 31. Some municipalities extend this window to account
for early or late nesting birds. In general, land clearing should be avoided during this time. For
those cases where clearing proceeds during the nesting window, bird nest surveys should be
conducted no more than 72 hours prior to the initiation of clearing. Species-specific buﬀers will

There may be other timing windows specific to rare species if they are confirmed to be located
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be required around an active nest until such time as young have fledged.
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4.

Restoration and Enhancement

A reduction in habitat value can be oﬀset through the creation of additional or improved habitat
in other areas. This is discussed further in Section 5.1.11.
5.

Erosion and Sediment Control

Land clearing results in the removal of vegetation and the exposure of the underlying soils.
This exposed surface is a source of sediment which can discharge to oﬀsite watercourses
impacting fish habitat quality as discussed in the previous section. The application of erosion
and sediment control is required under these circumstances to prevent this from occurring as
outlined in the Township’s Erosion & Sediment Control Bylaw 2006 No. 4381.
Erosion control consists of methodologies designed to prevent the mobilization of sediment.
This typically consists of cover in the form of poly-sheeting, scattered straw, erosion control
blankets, and/or seed/hydroseed. If sediment is generated despite these measures, then
sediment control is required to promote the settling of sediment prior to it discharging to a
stream or the storm sewer system.
Sediment control can include a series of barriers to stop mobilized sediment or mechanisms to
promote its settling. This may include silt fences installed within flow pathways, the
establishment of gravel check dams to promote settling of sediment within constructed
interceptor ditches, or engineered sedimentation ponds. In some cases, sedimentation can
become so prevalent that a tank system with a flocculent is required to promote settling before
the water may be discharged from the site.
It is suggested that the Construction Environmental Management Plans that include sections
on erosion and sediment control be a requirement any proposed Development.
6.

Spill Response

Development also requires the presence of construction vehicles and fuels/hydrocarbons
onsite, which presents the potential for a spill to the environment. In general, all developers
and contractors should seek to employ due diligence in the incorporation of site-specific spill
prevention and response plans into the environmental mitigation to be applied at a site.
7.

Invasive Species

As referenced, development can also create a preferential environment for the establishment
of invasive species. As such, clearing should be conducted in such a way that the spread of

further discussed in Section 5.2.1.
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invasive species can be minimized. This will require the preparation of species-specific

The impacts associated with development can be addressed by a number of available
documents including:
 The Provincial Develop with Care 2014: Environmental Guidelines for Urban and Rural
Land Development
 The Township’s Wildlife Habitat Conservation Strategy
 The federal Land Development Guidelines for the Protection of Aquatic Habitat
5.2.4

Restoration and Enhancement for a Green Infrastructure Network (GIN)

Restoration and enhancement of a site will require an understanding of the existing species
community at a site and the microhabitats likely to be present upon completion of construction.
The following process for restoration and enhancement is suggested.
Initially, a background review and site assessment should be conducted to determine what the
existing species assemblage is. The design team should also make a determination of the
anticipated light, moisture, and soil conditions anticipated post-construction. The presence of
adjacent infrastructure and invasive species can also play a part in determining what type of
restoration should be undertaken. These factors will all go into the development of a
restoration plan that includes a species assemblage suited to the anticipated post-construction
conditions, including its ability to compete with invasive species.
Restoration planning can also include the installation of physical components that will enhance
the overall value. This can include such elements as downed woody debris, brush piles or
windrows, and logs preferentially used as travel routes or for nesting. Instream enhancement
can include the creation of pools, the installation of gravel, instream boulder clusters and large
woody debris, and cut-banks, all of which may be used as refugia for fish.
Other design enhancements can be included to facilitate connectivity throughout the GIN. This
may include retaining treed corridors or enhancing culverts to facilitate fish access to upstream
reaches. The installation of wildlife culverts can also be used to facilitate access under
roadways. This would be particularly eﬀective for smaller, less mobile species like reptiles or
amphibians. This would be particularly relevant for facilitating safe passage for such at risk
species as the western toad which has been observed in the southern portion of the Fernridge
area, particularly around the large ponds south of 20 Avenue.
In some cases, restoration can be achieved through restricting access and protecting inputs.
deleterious substances (if wetted habitat). This would allow it the opportunity to restore
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This could be accomplished by setting areas aside and attempting to limit the discharge of
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While the goal of restoration and enhancement should apply to the entire GIN, the Township
might benefit most by focusing on those Habitat Areas that were determined to have Priority 1
habitat values as discussed in Section 3.4. In addition, the elements of the GIN connecting to
these most valued habitats or the regional network are important components for restoration
and enhancement.
5.2.5

Monitoring and Maintenance for a Green Infrastructure Network (GIN)

The primary goal of the green infrastructure network strategy is to maintain ecological function
both within the Brookswood-Fernridge Study Area and through its connections to the larger
municipal and regional areas. An important component of achieving this goal is to identify the
most important areas for preservation, implement the recommendations outlined in the ESA
strategy, and, where resources exist, monitor to determine that the requirements of the
strategy are being eﬀectively implemented.
When it comes to development, land use applications and approvals often contain
requirements to restore and enhance retained natural areas. Often, there is a requirement to
simply fence oﬀ or otherwise restrict access into natural areas. These requirements are
typically met during the development and construction phase. However, the long-term viability
of enhanced habitat is often compromised by the establishment of invasive species or simply a
lack of maintenance (pruning, watering, weeding, etc.). In addition, despite fencing or some
other restriction outlined in land use agreements (e.g., a Restrictive Covenant), egress into
protected areas is common which can compromise habitat function. An element of monitoring
and maintenance is required to ensure long- term habitat viability.
From a monitoring perspective, it is recommended that an enhanced or restored area be
assessed 1, 2, 5 and 10 years after the completion of the work. A site may be considered selfsustaining if the habitat is functional at the end of this period. Self-sustaining terrestrial and
riparian habitat would display the following characteristics:


Well-established shrub and herb layer covering 95% of the ground;



Established canopy of young trees elevated well above the shrub layer;



Originally installed plant survival is at least 80% or other native species have become

Invasive species presence at less than 10% total areal coverage; and



Installed habitat features (log structures, brush piles, etc.) remain present and functional.

It should be noted that some of these targets can also be applied to areas that have not been
enhanced but simply set aside as part of the GIN. The resources required to apply this
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established such that 80% of the originally installed numbers are realized;

approach across the Study Area would likely be prohibitive. However, the Township may wish
to consider applying them to the more valued habitat identified in Figure 11 in Section 3.5.
Aquatic habitat would be considered self-sustaining habitat if it displayed the following
characteristics:


Installed aquatic vegetation well-established;



Instream habitat features (large woody debris, cut bank cover, boulder cluster, etc.)
remain present and functional;



Water quality complies with the BC Water Quality Approved Guidelines for Freshwater
Aquatic Life;



Fish or amphibian utilization is confirmed (assuming access for these species was a
target); and



Substrate types are as anticipated.

It should be noted that each site’s characteristics are unique and that not all the indications of
establishment will necessarily be exhibited at any one site. Some site-specific adjustments in
the targets for a restoration location may be required.
It is likely that in many cases, an uninterrupted transition to a fully functional habitat will not be
realized. This may be caused by a number of factors including a lack of survival of installed
plants due to insuﬃcient maintenance or competition with invasive species, habitat structures
have become non- functional, or target species have not colonized the new habitat. The
response if this were to occur would be entirely dependent on the specifics of the site.
However, it is anticipated that responses would include the following:


Installation of new native stock to at least 80% of the originally installed numbers.
Alternatively, diﬀerent species may be specified if site conditions are such that a change
in the species list is appropriate;



Increased frequency of maintenance;



Removal of invasive species. In some cases, this would require a multi-year commitment
to removal; and



Repair of habitat structures.
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Regardless of the success of habitat establishment, restoration projects should be subject to a
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It is anticipated that encroachment into areas set aside as part of the GIN would also be a
significant issue within the Study Area. It is recommended that the more valued habitat
discussed in Section 3.4 be assessed on a 5-year cycle to determine if functionality is being
impacted. The assessment should include a determination of invasive species presence and
signs of human access.
5.2.6

Recommendations

The Township may wish to consider the following recommendations to apply as part of the
ESA Strategy and to protect the most valued habitats and include them in a green
infrastructure network. This section includes discussion of groundwater resources based on
the Township of Langley’s Water Management Plan (2009), various Golder reports (1999,
2005, 2014, 2016), and in conjunction with the desktop study. Dillon has provided
recommendations that are complementary to the Township of Langley’s Water Management
Plan (2009), and various Golder reports (1999, 2005, 2014, and 2016).
1. Strategic Directions and Priorities
Communicate: Continue to raise public and development community awareness and
understanding of environment and ecosystem planning and management.
Establish Green Infrastructure Network: Incorporate conservation, protection and restoration of
ecosystems and biodiversity into the planning of the Brookswood-Fernridge Neighbourhood
Plan Areas by establishing a green infrastructure network and identifying other green
infrastructure components and features in the built environment to create a comprehensive,
integrated ecosystem.
Terrestrial Conservation and Enhancement: Establish, conserve, protect and restore, to the
greatest extent possible, Hubs, Sites, Corridors and The Matrix. Work to ensure that the core
areas of key remaining large natural areas (Hubs) are protected in sufficient scale to be
refuges of biodiversity, while having regard to and balancing environmental, economic and
socio-cultural priorities. Where possible, retain and integrate smaller natural Sites and
neighbourhood tree canopy and ‘naturescape’ practices as part of Site and Corridor
identification and/or creation and areas within The Matrix.
Aquatic Protection and Improvement: Give priority to the protection and/or restoration of
effective aquatic features and associated riparian areas, as determined by municipal,
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provincial and federal legislation, and link them together with Hubs and Sites, so that plant and
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Groundwater: Continue with City strategies and best management practices that effectively
manage stormwater, control sediment and erosion, promote tree cover and minimize harmful
emissions ‐ recognizing that clean water and natural stream flow regimes, clean air, and
mitigation of climate change are key ingredients to support a green infrastructure network.
Connectivity and Ecological Restoration Beyond: Recognize that Agricultural Lands, both
cultivated and fallow, make a strong contribution to biodiversity and wildlife passage in the
Township of Langley, and work co‐operatively with the farm community to support this function
while recognizing the key role of agricultural land in food production and other agricultural
products. Also, explore opportunities to restore and enhance watercourse areas in the
watersheds of Agricultural Lands, such as through the expansion of the Township of Langley’s
Ecological Services Initiative program.
Equity: Explore a range of mechanisms to facilitate a fair and equitable distribution of costs
and benefits of managing ecosystems and biodiversity in Brookswood-Fernridge
Neighbourhood Plan Areas. Recognize that fairness and equity requires appropriate
balancing of environmental, economic and socio-cultural priorities from the preparation of the
neighbourhood plans.
2. Policies
Stream Buﬀers: Establish and maintain riparian buﬀers around all streams and watercourses
within the Neighbourhood Plan Areas. The buﬀers should also be established around ditches
with confirmed fish presence. The buﬀer should be established to the minimum requirements
of the provincial Riparian Areas Regulation (RAR) or Township standards as outlined in
Schedule 3.1 of the Oﬃcial Community Plan Bylaw 1979 No. 1842, whichever is greater.
Tree Retention: Retain, to the greatest extent possible, trees with a diameter at breast
height (DBH) of 80 cm or greater. Specimen trees of less than 80 cm shall also be
retained.
Wildlife Tree Retention: Retain, to the greatest extent possible, wildlife trees that are deemed
non-hazardous to life and property. The determination of hazardous status should be made by
an arborist or other qualified environmental professional.
Restrict Development Around the Little Campbell River: Permit no new development around

should be noted that the RAR does not apply to agricultural activities on the Agricultural Land
Reserve.
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the Little Campbell River to a distance of 30 metres as measured from top-of-bank. This is the

Construction of Oﬀsetting Habitat for Wetted Habitat: The requirement to construct oﬀsetting
habitat to compensate for the infilling of sections of stream or wetland is often a requirement of
Approvals under the provincial Water Sustainability Act or Authorizations per the federal
Fisheries Act. However, oﬀsetting habitat is not a requirement of Notifications per the Water
Sustainability Act or in cases where a Qualified Environmental Professional determines that a
serious harm per the Fisheries Act is unlikely to occur (under their current process). It is
recommended that habitat either be replaced or enhanced at a 1:1 ratio for those projects
causing an instream habitat impact (e.g., culvert installation) but where an environmental
permit is not required.
Avoidance of Development in Sensitive Habitat: Limit development within the green
infrastructure network to the greatest extent possible unless it is required to accommodate the
Township’s infrastructure requirements. In these cases, an assessment should be conducted
along the alignment of any proposed infrastructure to identify the most sensitive or significant
environmental components. The design should strive to avoid these areas if at all possible. If
avoidance cannot be accommodated then the design should strive to minimize impacts and
include restoration planning.
3. Restoration and Enhancement Practices
Forested areas are scattered throughout the Study Area. However, they have been
considerably fragmented as a result of past and current land use activities. Mature forest is
quite limited in the Neighbourhood Plan Areas and the region in general with the largest patch
being B69 in Booth at 28.5 ha. As such, protection and enhancement of the remnant Hubs and
Sites is an important component of protecting biodiversity. Specific recommendations for
forested areas include:


Reduce human access to contiguous forests without preventing wildlife access;



Encourage the retention of wildlife trees in natural areas if safe to do so;



Retain coniferous trees that are >30cm in diameter where possible;



Encourage and allow a network of interconnected large coarse woody debris to
develop on the ground;



Plant deciduous dominated and homogenous stands with secondary successional
coniferous species such as Douglas-fir and western hemlock;
Create small canopy gaps that will enhance structural diversity; and



Install nest and bat boxes in areas without wildlife trees.

Page

102



Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
October 2019 – 18-8223

Shrub/herb habitats are less common than forests but do contribute greatly to the overall
biodiversity of the region. Species found in these habitats are often not found in forested
habitats. They are found naturally on very wet or very dry soils, as well as being maintained
by humans (controlled burning, farming, etc.). Specific recommendations for shrub/herb
dominated areas include:


Implement periodic mowing schedules in grass and shrub communities to support
biodiversity (small mammals and ground nesting birds);



Install raptor perches and consider planting artificial wildlife trees;



Plant hedgerows to provide movement cover for wildlife;



Establish small patches of trees in and adjacent to shrub-old field habitat to create edges;



Identify priority sites for invasive species removal such as Himalayan blackberry
and Scotch broom; and



Create structures with large woody debris and boulders.

Aquatic habitat is vital not only to support fish and amphibians but also for the provision of
riparian habitat which is important for many species, including such rare species as the
Pacific water shrew. In addition, riparian areas are often preferentially utilized as corridors for
migration between forested hubs and sites. Enhancement of aquatic areas would be most
beneficial in areas that currently support aquatic fish and wildlife and have adequate water
supply, and often simple reduction of human access and protection will benefit the area the
most. Some specific recommendations for aquatic habitat include:




Stormwater:
o

Installation of bioswales, filtration ponds, wetlands, etc.;

o

Use of sedimentation ponds during construction;

o

Application of erosion and sediment control on projects; and

o

Restoration planting to stabilize exposed areas.

Streams:
o

Removal of culverts and replacement with fish friendly larger culverts or clear span
bridges where possible;

o

Addition of coarse woody debris, boulders, and other instream complexity;

o

Riparian infill planting with native plants at dense levels, especially after removing
Remove barriers of fish passage;

o

Inventory and maximize the quality of salmonid spawning habitat;
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non- native plants;

o

Monitor and manage invasive wildlife (e.g., bullfrog, carp, pumpkinseed);

o

Conduct water quality monitoring programs;

o

Plan work such that aquatic habitat is avoided;

o

Where instream work is required, design to avoid habitat to the greatest extent
possible;



o

Schedule work for favourable times of the year; and

o

Implement invasive species control within riparian areas.

Wetlands and Ponds:
o

Encourage retention and protection of existing wetlands;

o

Protect wetlands with a minimum 30-m terrestrial buﬀer around wetland perimeters;

o

Inventory and remove non-native plants from easily accessible areas with minimal
disturbance;

o

Monitor and manage invasive wildlife (e.g., bullfrog, carp, pumpkinseed);

o

Create naturalized islands in larger wetlands/ponds for wildlife refuge;

o

Install nest boxes for swallows, bats, and waterfowl; and

o

Restore and maintain natural water flow regimes.
4. Watershed/Watercourse Protection

There are a number of options for the Township to consider for the protection of watersheds
and watercourses, some of which are already implemented by legislation at the federal and
provincial levels. These options include:


Establish buﬀers around watercourses to protect riparian function;



Implement stormwater management goals that strive to have the post-construction flow
from a development site mimic pre-construction conditions;



Install oil/grit separators within the storm sewer system;



Utilize biofiltration for the breakdown of pollutants prior to discharging to fish-occupied
Require the retention of wetlands that may be present on a development site;



Require the restoration of riparian function when redevelopment occurs; and



Ensure the implementation of appropriate site isolation when instream work is required.

The implementation of a number of the restoration, enhancement and groundwater protection
measures discussed in this section would also serve to promote protection of watercourses
and at a watershed level.
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channels;

5. Groundwater Protection and Management
There are a number of options the Township may consider to protect and enhance
groundwater throughout the Study Area.


Non-domestic wells (>10 US GPM) drilled into an unconfined aquifer should not be
located within 60 meters of a fish-bearing stream without a hydrogeological assessment.
Wells greater than 30 meters deep should be evaluated on a case by case basis. Water
supply wells yielding greater than 50 US GPM would be required to complete a full
hydrogeological assessment;



Water supply wells (either domestic or industrial) should be properly decommissioned if no
longer in use. It is recommended that this should be at a shorter time frame than the 10
years allowed by the Groundwater Protection Regulation;



Halt the use of the summertime sprinkler systems. Both municipal water users as well as
private well owners should be required to comply with summer sprinkling restrictions;



Artesian wells should be located and capped;



Installation of monitor wells strategically placed to better evaluate hydraulic heads and
water quality in the aquifers;



It is recommended that a comprehensive water use study/groundwater protection plan be
completed for the Brookswood/Fernridge area of the Township. This would include an
inventory of known/potential contaminants, water use study, water balance study, stream
flow monitoring, groundwater/aquifer monitoring, sampling program, groundwater/surface
water interactions along with a plan to protect both the quality and sustainable yields;



Further to the previous bullet it is also recommended that a review of contaminant
inventories in the Brookswood/Fernridge area be completed along with the development of
wellfield and aquifer protection zones specifically for the municipal wells;



Consider undertaking a hydrogeological study of the deep confined aquifers in
Brookswood/Fernridge and determine the viability of incorporating these aquifers into the
municipal water supply system and potentially replacing wells currently producing from the
more vulnerable unconfined aquifer(s);



Limit the amount of water extracted by private and municipal supply wells to sustainable
volumes to protect aquifers for long-term use;



Enhance public awareness and education on groundwater, water use, and groundwater
Consider zoning adjustments to limit development and land use types in wellfield
protected areas.
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protection as part of the comprehensive groundwater protection plan noted previously; and

6. Groundwater Protection and Management
Agricultural lands, both cultivated and fallow, as well as those that include wetlands, forested
areas, watercourses and riparian areas, shrub/herb lands and old fields, strongly contribute to
ecological functions and services, biodiversity and wildlife passage in Brookswood-Fernridge.
Work cooperatively with the farm community to support and further enhance, particularly the
expansion of the Ecological Services Initiative program into the watersheds of Little Campbell
River and Anderson Creek for agricultural lands.
5.2.7

Proposed Funding Mechanisms

There are a number of possible funding mechanisms that the Township may wish to consider
to support management and maintenance of a green infrastructure network.
1. Development Permit Area (DPA) Charges
A portion of the fees utilized to process a DPA can be dedicated to environmental protection
and enhancement. This source can be either from the existing funding mechanism or through
the addition of a new charge within the DPA process.
2. Utilization of the Tax Base
A portion of the Township’s tax base could be allocated to environmental assessment,
protection and enhancement.
3. Grants
There are a number of grant funding mechanisms available at the federal and provincial level
that the Township may be able to draw upon to conduct habitat assessment, protection and
enhancement work within the Study Area. These include:


Environmental Damages Fund administrated by Environment Canada.
These funds are generated through fines levied against polluters as
governed under the Fisheries Act and Migratory Birds Convention Act.
These funds are made available periodically for habitat restoration and
enhancement work. Typically, the funds are made available in the same
region or area where the initial pollution took place.



Habitat Stewardship Program administered by Environment Canada. This fund
may be used for projects that “contribute directly to the recovery objectives and
population goals of species at risk listed on Schedule 1 of the Species at Risk Act
(SARA) and prevent others from becoming a conservation concern.”



The Habitat Conservation Trust Foundation: A non-profit charitable organization
Columbia. These funds can be drawn upon to conduct activities that benefit fish,
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largely funded by surcharges on hunting, fishing and trapping licences in British
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4. Fines
Fines levied under municipal bylaws can be dedicated to habitat restoration, enhancement
and protection activities within the Study Area.
5. First Nation Partnership Opportunities
The Study Area is located on the traditional territory of the Kwantlen and Katzie First Nations.
Partnership opportunities may exist to fund environmental programs within the BrookswoodFernridge area.
Potential Environmental Constraints and Requirements
Regardless of the application of policies, protective measures, and best management
practices, there are a number of constraints that may require the redesign of a proposed
development.
5.3.1

Invasive Species Management

Introduced species include plants, mammals, birds, reptiles, fish, and insects. They have
been brought to the Lower Mainland through human means and are now outside of their
historical range. These species have the potential to cause significant economic and
environmental damage or are already doing so. Management of invasive species is
important because the impacts can be reduced and in some cases recently introduced
species can be eradicated.
It is recommended that the Township:
1.

Conduct a review and completed detailed mapping of invasive species presence;

2.

Maintain a spatial inventory of invasive species;

3.

Complete a management strategy that considers the existing species as well as predicts
the future species likely to arrive;

4.

Prioritize invasive species to be addressed and controlled;

5.

Quarantine soils removed from development sites that are contaminated with nonnative plants;

6.

Co-operate with the Canadian Food and Inspection Agency to monitor for invasive plant
and animal species; and

7.

Install preventative structures (fencing, ditches) to prohibit dumping of garbage and green

It should be noted that the Township would only be responsible for municipally-owned lands.
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waste and increase enforcement activities (fines, oﬃcers).
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5.3.2

Wildlife Presence

It may be that initial studies conducted within a proposed development area do not identify
specific wildlife species on a site. This may be due to the cryptic nature of the species in
question, it only having seasonal presence, or it becomes established after completion of the
initial studies. Some potential constraints are listed.
Raptor Nests
The species of some raptors are protected in perpetuity under Section 34 of the provincial
Wildlife Act regardless if they are active or not. Should they become established after the
completion of an environmental study for the site, the design of a proposed development may
need to be changed. This could include the development of species-specific buﬀers around a
nest and a restriction in construction noise while a nest is active. In some cases, a buﬀer could
prevent a lot(s) from being developed. In this case, the developer would be required to apply
under the Wildlife Act to remove the nest and relocate it to a suitable location.
Species at Risk Presence
The presence of at risk species as governed by the federal Species at Risk Act may prevent
the initiation of development until such time as the species is salvaged and relocated to nearby
suitable habitat. In some cases, suitable habitat may not be located nearby. This may
necessitate the construction of compensatory habitat to oﬀset any impacted habitat. In some
cases, the potential for impacts to the species may be considered too great to allow the
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6.0 Conclusion
The Study Area supports a diverse array of aquatic and terrestrial habitat including mature and
young forest, wetlands, ponds/lakes, herb and shrub lands, old field, and streams. While much
of the habitat has been impacted by development, there are a number of terrestrial hubs and
sites as well as aquatic habitat that provide Priority 1 habitat quality. Other valued habitat
components include wetlands, rivers, riparian areas and the various vegetated Hubs and Sites
that may not support Priority 1 habitat, but do play an important role as part of the Green
Infrastructure Network (see Table 9). These habitat areas facilitate linkages for various
species to allow them to move throughout the Study Area and to migrate to the greater
watershed, municipal, regional networks surrounding the Study Area.
Maintenance and protection of habitat will enhance habitat suitability (i.e., a measure of the
current state of the habitat). However, it will also allow habitat the chance to achieve its full
capability, a measure of its future potential. Habitat types identified as Priority 2 or 3 could
develop into Priority 1 habitat over time as a result.
Protection of these significant habitat areas is critical to maintaining ecological function and
meeting the requirements of the community Vision. Protection also plays a critical role in
maintaining groundwater recharge to the vulnerable Brookswood Aquifer. The implementation
of the policies, practices and recommendations outlined in this report would assist in
maintaining the GIN and enhancing overall habitat viability throughout the Neighbourhood Plan
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Areas and to the region at large.
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Photo A-2: The Little Campbell River in Glenwood with forest dominated riparian
zone. Indicates River and Riparian habitat types (November 20, 2018).
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Photo A-1: The Little Campbell River in Fernridge near Horne Pit wetlands with a
shrub/herb dominated riparian zone. Indicates River and Riparian habitat types
(November 14, 2018).
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Photo A-4: Site G41, an on-line beaver complex wetland of the Little Campbell River
in south Glenwood. Indicates Wetland habitat type (November 20, 2018).
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Photo A-3: Drainage ditch in Glenwood, a tributary of the Little Campbell River.
Indicates River and Riparian habitat types (November 20, 2018).
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Photo A-5: Site F16, a wetland of the Little Campbell River at the south end of Horne
Pit bordering Booth and Fernridge. Indicates Wetland habitat type (November 20,
2018).
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Photo A-6: Site R107, looking down stream at Anderson Creek with forested riparian
habitat in Rinn. Indicates River and Riparian habitat types (November 20, 2018).
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Photo A-7: Site G51, small groundwater fed agricultural pond in recovering young
mixed forest in Glenwood. Indicates Pond/Lake habitat type (November 14, 2018).
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Photo A-8: Mixed young Douglas-fir and mature bigleaf maple dominated forest in
Rees-Callard Natural park. Indicates Young Forest habitat type (November 14, 2018).

Township of Langley
Brookswood – Fernridge Environmental Assessments - Neighbourhood Planning
October 2019 – 18-8223

Photo A-9: Site F16, Typical mixed young forest found throughout BrookswoodFernridge, this particular area is B66 in Booth. Indicates Young Forest habitat type
(November 14, 2018).
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Photo A-10: Hub J17, mature Douglas-fir forest in Booth (November 20, 2018).
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Photo A-11: Site B68, an unusual habitat type, shrub land, this one dominated by
cluster rose in central Booth. Indicates Shrub/Herb Land habitat type (November 20,
2018).
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Photo A-12: Typical old field habitat in south Glenwood. Indicates Old Field habitat
type (November 20, 2018).
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